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MARINE ENGINEERINO-INDEX TO VOL. I.

Which contains the issues from April to December (inclusive) 1897.

NOTK.—The Hrurcii followlac Um oaaM of the HMBth rcfar to paf* nunilMira. IUmtr«t«<l •rttolM mT» mkrkMl with
I Mtrriak <•) Mtowtos th* mi«.

Accltlent to torpedo destrojrer,* Jtme, 33.

cviyleue guii apparatuM,* NoTcmlwr, 'JH.

A01IIJIAI.n ItAW,
Clilms on aeemmt of coUlston, May, 37.

Marttlnw Uen disallowed. April, 32.

Naval sea duty dcilDed, April, 32.

Psnonal injiny aidt. April, 82.

BeqwnslUll^ tor collision, May, ST.

flalvagt as distlBgalsbed tnm towage, April, 33.

Balrage claim disallowed, April, 32.
Btowawaj seeks dsiDSges, Uay, ST.

Tug rvspoDslUe tor safety of tow, April, 82.

Alnmlaum for ship coastmctloit, Oct, IS,

American engineering metbods, Uritlsb Tlew of.

Usy.SB.

BOIUEBS.
Dhnenston* for steam tug, July. 94.

Ohio rlTcr sleaneis,* Not., 10.

Bcoteh fiw U. a. 8. KashTllte.* Spfit.. la
Scotch fw U. 8. S. Chicago.* May. 12.

Steam Friend patent.* June. 88.
Steam Sea patent,* June, 30.

11. 8. 8. Obtcago * May. 12.

V. 8. & NasbTilU'.* Si'pt.. 10.

Water^Tube, Durr i>Hleiit.* July. 24.

Water-Tube in mercantile marine, A. B, Beaton,

July, 13. Aug.. 16.

Water-Tube NormaDd eC Blgaudy, Instalment of
S3.0QO H. P., Sept., 38.

Watet/Tube ia war ships. May, 14.

Yanvw for 8. 8. IbmbTllle,* Sept.. 10.

British mistnsw. Lord Frswey on the. May, 84.

BrltiBb methods of construction. WalUr Mtlltr, July,
la

Business notes, April, 'M; May. 38; June. 41; July, 89;
Aug., 42; Sept., 41; Oct., 30; Nor., 40; Dec., 41.

Caaadinu trans-Atlsntle serrko. May. 34.

Canoe launch for three passenpors,* N'«»v., '24.

CarRO, electric craues for liamlliiiK,* A«>;.. 24.

CatnloKucs. April. 33; .May. .18; June, 40; July. .18;

AUR.. Sept.. 40; Oct.. 35; NoT« 40; "Dev., 41.

Cavitation, description of this phenomena, Sydntv 11'.

Barnaby. Oct.. IG.

City of Dublin Steam Packet Co.'8 ressels,* June, 9.

Classifleatiott of war Tsssels of the world, BtrnknNi
A. Sinn, May, 16.

Closet for war vessels and j-achts,* Nov.. 31.

Coal. Amorioan ouRtint; British. April.

Coal, car dumping machine.* July.

Coal, method of loading at lake cUh ks.* .Vug.. 35.

Composite llght-Tcesels.* Nov.. 8.

Composite rerenne cutter, McCuUocb.* June. 1.

Composite Teseels, fitting of sea tbItcs to,* Jtdy, 20.

COHBTKVCnON.
British methods of. Wnltrr Miller. July, IS.

Dlflteultles of high sjm-imI engine. July. 2T.

Method of 8. S. Ti re Mnrfiuotie.* .May. 6.

Method of S. S. Nnshville,* Sept., 1.

Method of Rev. Cutter McCuUoch,* June. 1.

Nickel, steel, and nluniinum, materials for, Oct.,

18.

Of battleships at Newport News,* Sept., IT.

or canoe launch,* Nov., 24.

Of Ohio river steamer,* Oct.. 5.

Use of decimal system in. Aug., 20.

Use of steel In. Sept., 21.

OosSTSrcTiON Notes,
Bath Iron Works, April. .10.

Cleveland Ship Bulldinj: Co.. April. 30.

Columbia Bngineering Works, McNeil BrosM
Msy. 81.

DiSTldson, James. July, 3T;

liii.s icii;:.!!. :iii<i V'.wvr Co.. and Charlss L. Sea-
liurv A: Ck., Cull.. .Miiy, 31.

,I:ii'kMiii \- Sli!iri>o Co., -May, 31.

•Moniii 15ru«.' Co., April, .HO,

Neaiii- ^: Levy Shiii and Kngine Building Co.,
April, 3U; May. 31.

New Xorii Yacht. Launch and Engine Co., May,
31.

Wli. cl. r. i". W., \ < April. 30,
\\ nliT iV y.wieker. April, ;to.

ruiiii'jj riiiverxiiy. expcrimenial tank at,* Nor„ T.
CoUl!l.S|-il.Mlf:N< K.

Ail- I'niuiis (if T'. S. U. C. .MeCuiloili, .luly.

Aiial>>is (if eyliii(l<T ili-poslis, Thotuat B. iiliU-

mil II. Mny, ia».

('iiiiilensiT leak.-*, .\pril, "J-l.

Criiiik >lial't liretikaKes. .Iiiiic, 31.
t 'v liiiilcr liilirii jitioli, .liily. UN.

IHJMI..II.S 111 sh'Miii <'\ iiiidiTs. April, 34; May, 28,
lu lails of ••'l iirliiula," <»i t.. 2S.

l»evlco for l>o!ler eonstruetliiii.* Au>;.. .12.

In illiiijr talile for niilp work,* Sept.. ;n.

i;M-.-«is fiM «l wilier, April, 24; .Tune. Au;;.. .13.

H\|il"><liiii nil river steaiiier Sultana,* Jime, 31.
l-'allure of coiiilenser liilies. .\prll, 24.

Meilioil of (^eciiriiit' oil < ups. .May, 2S.

Oil ill r 1 water, I'C .Imic. :!<>.

I'erroniiaiiee of !n rii.-'i < liaiiliel --Iraiiiers. Se|il.,

l'o\\er leijuireil for iiropiilhloii, Sept., .'!4; Ot t., 27.
t^uery reyanliiit: R. I'. 1.. Oi i., 1'7.

«^lleslioii of lioiler ei-nlioiiiy. .Vllg., .12; Sept.. X\.

Slii ri li-ail pai-klii^'. .luiie. :in,

Tronlilesciuif feed pumps.* .Ma\. 2S; .Tune. ;10;

July, 251.

Walseliaert valve dlagrain wauied.* .Nov.. 34.

Water j:au;:r -..'lasw-s. .fuly. 2N.

Wnter-tiiLe hollers, .Vpril. LM; .May. 2S.

Corrosion in steam vessels remeilied, .liil.v, .'{".

Craini), CliiirleN II.. on tlie tnen liant mnriue. May. 27.

Crank sliaft brenkn^re. <Usi ussioii on, Oct., 2<>.

Crank shafts in merenuUie marine,* U. IC. Munurl,
Sept., 22.

D.

I'eeiuial .sy.steni In engiueerlnK prnetieo, Aun.. '-.K

\tCfi\Ki\. iippIi<'ation of mixlel exiM'riments to, Aug., <!0.

l>esl>;ri. aid of the experimental tank Id,* Nov.. 4.

Uireetory, Bi-esou's marine. .lune, 40.

I»<>ck whe«'lliarro\v for coalinj;,* Aug.. 23.

Dry Dock No. 3. Brooklyn Navy Yar^l.* April. 18.
Dry micks, U. S. dhnensloins of,* April. 1&

1,41 Grande Duchesse,
BnirnniAi..

Breakdown on S. 8.

April. 22.

Cnnadian mall ateamafatp service. Aog„ 28.
Colllalon between 8. Y. Hermlone and 8. &
Saratoga, Sept, 80: Oct., 28w

Comment on letter of Charles H. Cramp. May,
20.

Comment on statement of London Engineer,
Aug.. 28u

ConipnrMon of American ami foreign shipbnCd-
Intr, Sept., 30.

Rxperimfntal tank at Cornell University. Nov-
32.

Fir»« on S. R. Lcopfl. Jtme. 2S.
i Il-ii iiuitt yachts for Amerirans. ApriL 22.

1 Mi l j-ii siii|is tor American tmde. Oct.. 21.
International meeting Institution of Nsvnl
Arehitpcts. June. 28.

Laws applying to motor boats. Nov.. 33.
T.OSS of ICussian tn>n<-lad Cangont. Aug.. 20.
Meeting of Society of Naval Architects and Ma-
rlne Engineers. Nov.. 33.

Mishaps to war ships. April. 22;
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II INDEX. M7«

Navy line and staff dttBtmncea, Dec., 25.

Navy Yard regulatfoaa, April, 2SL

Need of naral docks, Oct., 25.

Nickel Hteel bollfi'!i. May.
Noiu(>iiclature of yiulits, Auj;., l^.

Balntniory, April, 2Si.

& M. A. * IL BL, ueetiDg of. Dee.. 2i.

BtcMB nuAt llattetta, AprU. 22; June, 28.

17. 8. Navy estimatei, Nov., 32.

I'. 8. totpedo boat deauroyeta, July, 28.
KOVVAVUaCAL.

Electricity on board ship.* Il'm. Baxter. Jr., July.

31; Aug., 33: Sept., 35; Oct., 28: Dec., 'M.

Indicator applied tu marlue eiiKlue.* Ucuru L.

Bbsen, April, '2ii; May, 32; June. 34.

Sketclilng for marine engineers,* Prof. 0. U*.

MaeOord, July, 30; Nov., 80.

EfBclenclea of marina englnea, Oct, 2(K
EuKTBicrrr.

Cargo craaeaon fl. 8. Bremen.* Aug.. 21.

Direct connected Ugbtiug plants,* July, 23.

Instnllation OB B. 8. La Grande Dacbesav,*
April, 12.

LiRliting plant on stenmer Queen City, Nov., 2U.

Ligliting aets for ynchls.* Sept., 2B.

Marina fauiterii.* Auk-
On board aliip. principles and practice,* U'ni.

HMfer. Jr., July, SI; Ang., 88; Sept., 33:

Oct, 28; Dec., 88.

Rbeoatat for marine plants.* Sept., 28.

V. 8. Light-Vesads, 68 and 09, Kov., S.

BKOonta.
Blllctenciea of, BtnOtari A, aimn, Oct., 20.

Fur iteam pinnace, July. 21.

FinliM bigb speed,* July. 22: Oct, 23.

rioiir cylinder, Paine.* Aug., 28.

Oasollne marine^* July, 28.

Herrcshoir patent,* Apcll. 81.

Higb speed, dlfllcnltles of construction, July, 2T.

Lodcwood bigh speed,* June, 29.

Uarlne gaa,* Aug., 23.

Mlanua marine gaa,* Aug., 27.

Oblo river steamer.* Nov., 10; Dec. 18.

Revenue cutter McOnllocb,* June; 2.

Botanr and rediKWsatlng.* Hon. Chariet Panm*.
July, IL

Safety piston for.* Sept, 27.

Sbcpberd automatic,* April, 20.

S. 8. Hdene,* Nov., 2.

8. S. Kaiser Wllbelm der CSroaae,* Oct., 2.

B. 8. Pemuylvanla.* April, 0.

8. 8. Princess Anne,* Aug., 3.

8. T. Mayflower, Aug^ 20.
Triple expansion tnrbliie.* Dec., 18.

Ualng 800 Iba. preasnre. Not.^ 81.

U. 8. Llgbt-Veaads. Noa. 68 and 00,* Nov., 14.

T7. & & Brooklyn.* July. 2.

IT. 8. 8. Chicago,* bortaontal. April, 1.

It. 8. 8. I«wa. Hay, 8.

V. 8. 8. Nasbvllle,* Bept„ 8.

Wlllard stern wbeel,* Dec, 22.

Bngineera, regulattona of Revenue Cuttw Service,
Aug., IB.

Betlmafea of power en oeeu Toyagw^ Juae, 87.
EbCCHAROBa.

Alterations to 8. 8. Ylnrlnla. Oct. 88.
Amerlean coal ouatlng Brltlab. April. 28.

Canadian trans-Atlantic aervlce. May. 34.
Car float ft>r N. T. P. * N. R. It.* Oct.. 32.

ComaloD to stean vesaels remedied. July. 37.

FkMttlag do^ at Hambnii; Aug.. 8&
Floating pneumatic grata devator. April. 20.

iMom coal car damping marblne.* July, SR.
LrnvBrmuev oa tbe Brltlab seaman. May. 34.

Marine engineering 60 yeam ago. June. n/i.

Metbods of loading coal.* Atig.. SR,

New mall steamsbip record. April. 28.
Nickel ateel In ablpa. July. SO.
On trade secrets, May. SS.

Power estlmnten on ocean voyages. June. 37.
Protection for large cruisers. May, 85u
Rudder frames for U. 8. battlesblps,* June. 37.
Steam, by Fnf. D9 YnStm ITood; Aug., 3d.

Steamboats on western American riven,* Oct.
81.

Stern frame for 8. & Oceanic, July, 87.

TvalBc la New York barber, April. 28.

Vessel for winter bOce service.* Juae, 88.

Bxpanahm balanoed Jida^* Sept.. 27.

£xperlm«ital teak, osea of,* Prvf. W. F. Dmmtt
Nov., 4.

^
Ferryboat Cliebucto, Nov., 'M.

Ferryboat i'uluuiliia. mishap to,* Not., 35.

Ferryboat for freixlit cars,* Ot-t., Jii:.

Ferryboat, origin .iiid develojiuieui of,* E. A. S/e-

icii". April, 14; May. 18; July. U.
Fenvlumts used lu Denmark,* Vai>l. I. C. Tuxen.

Sept., 14.

I-'erry sle.inier. P^re Marquette,* May, 0.

Floatint; doc k at Haniburs. Aujr., :58.

l'loatin« docii fur llavaiui. Get., IM.

I'loatinp ilo< l; u I'liillpplne Ixlantls, April. 11.

Forbes liii;h i d eiijjlue,* July, '^2: Oct., 23.

O.

GoTernor for marine engine.' Wilson patent. May, 3d.

Grate, Iteagan clioppinj;.* Nov.. ;{1.

Gunboat mistaken for yaclit.* June, 23.

Ounboat Nasbvllle,* Sept.. 1.

H.
Hawaiian lr<lands .steanttiliip llelene,* Nov., 1.

Holland submarine boat,* June, 20.

Ice brealcing steamers, Dnnisb,* Sept., 14.

lUPBOTED APPAnATl-B.
Acetylene gas e«]uipinent,* Nov., 28.

Automatic iKisItlve feed lubricator.* Oct., 22.

Bidaaeed hlgb preiisure expausiou Joint,* Sept.,

27.
Ball bearings for atcam Teasels,* Jtme^ 81.

Ball valve automatic lajector.* Oct.. 23.

Battle Creek steam pump.* July. 22.

Buady steam trap.* .April. 21.

Campbdl tafeiy pi»tou,* i>ept., 27.

Centrifugal pump and engine,* May, 23.

Gombtaied aurface coadeaaer aad pumpa,* Not.»
88.

OvsBi adjustable water tlgtat dora,* Nov.. 80.
Dead bar cbopping cnito,* Nov.. 81.

Direct connected light lug plants.* July, 28.
Durr watcT'tube boiler.* July, 24.

Eaves bellcal draft* Dec» 22.

Electric cargo cranes.* Aug.. 24.

Enamel Field rbeoatat,* Sept, 28.

Forbes blgb'oeed engine,* July. 22.
* Four-cylinder Mne engines,* Aug., 28.

Gasoline marine engine,* July, 23.
Gelpd steam trap,* May, 21.

General Blectrtc sets,* May, 28.
Hydraulic coupling bolt forcer.* May, 22.
Kling marine boiler,* June, 26.

Lockwood higb speed engines,* June. 28.
Ltmkeabelmer water gauge,* Aug.. 27.
Marine pump water closet,* Nov., 81.
Mlaaus gas engine,* Aug., 27.

Peabertby automatic Injector,* April. 10.

Porter electric laatera,* Aug^ 20.
Ridler tbruat bearing,* June, 24.

Seabary water-tube boiler,* Hay, 22.
Sectional piston rod packing,* June. 21.
Bbepberd autoamtlc englae,* April, 20,
Small llgbtlag selfe,* S^it. 28.
Steamsbip radiators,* April, 20.
Viaduct Brass Works,* reducing valve, April, 1ft
Water ballast pump,* S^t, 26.
Wmard stern wbed englnie,*Dec, 22.
Wbug marine gas eaglne^* Aug:, 28.
Wortbington pressure pumps,* Jane^ 26.

Injector, Lee ball valve,* Octn K.
Institution or Naval Architects* iDtemattonal meeting

of. Sept, 32.

IniernatioDal meetlag of Naval ArdiMeeta, 8Q>t, 82.
Inveatlgatloa Into cauaes of tall shaft breakages.

Nov.. 26b
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im. INDEX. Ill

Klondike, toadlng renels for,* Dec., 16.
Kupp roller boat.* Dec., 12.

L.

Laki^ fttcaincrs, Incrrnslng size i)f, April, 10.

Largest p.idille Btoainslilp alloat,* June, 10.
I-aiinch of lake steamship,* Oct., 12.

Life boat. H>Hike patent.* Sept., 3l>.

J.lglit vessels lor L". S. Goveruuieot,* Nov., 8.

LlqiiUl fiu'l. e.xperiuiente In U. 8. Hxfj,* J. 8, ZeAe,
Jiiiu', IH; Aug., 8.

Liquiii lubrlcantt, notee on, Jfmry B. OutU, A, M.,
April. 4.

lyoading ut vessels in "Klondike" trade,* DeCq 16,
I<ocke of St. Mary's Falls caiml,* Oct., 1^
Lnbrientor, automatic positive feed,* Oc% 22.

H.
h rirry Ti-r operating caual locks,* Oct., 19.

•Marnie ciici in ering 50 years ago, June, 30.

Melville, «;e,,rge \V.. Kngineer-lnChief, U. S. N., cx-
eei'iits fnnn siieeeli on N.aval Entriueers, April, 23.

.Merchants' and Miners' S. S. .luniata,* Dec., 1.

Metallic packing, Law patent,* Nov., 39.

MlBHAl'H.
Broken .ste.im pipe. S. S. La (Grande Ducliesse,*

April, IT..

Bark steered with Ji:ry K'^ar,* Hay, 80.
Broken tbruRt slial t i > iila> ed,« June, 88.
Collapse of floe.* July. 20.
Collision between MlnlMrippI and TUngralla,

.Tnly, 34.

Coiiisioii i»'i\veea Newport News and Ooltun-
Itia,* Nov.. .(.").

Talliire of slop valves. July, 30.

Fallnre of toriKMln boat crank shaft.* Oct, 27.
Fire on S. S. Leona.* June. 3'J.

Repairs to S. S. Ilorrox,* May, 30.

Replacing rudder. S. S. Borderer,* April, 25.
Shaft of S. S. Spree fractured,* Sept., 37.

Smashuii of beam engine.* Aug.. 31.

Smash up of engines of destroyer Star^ July, 27.
Steam pipe failure, July, 2l>.

Steamer Ulster goes ashore,* Dec., 37.

Stern frame and rudder. S. S. Barbara,* Aug., 81.
Model experiments, application of. Aug., 20.

Model experiments, tank for.* Nov., 4.

.Motor boats at Sportsmen's Expoeitfoo, April, 27.
Motor boat styled "canoe launch,"* NOT., 24.
Motor boat Helcne,* May 25.

V.
Naval review at Spitbead, Qneen Victoria JaMlee,*
OUef EnifUim't Jeh» D, fiprd, V. 8. X.. Aug., 4.

New York liailwr. tralBe la, April, 38.
NBWB ikUD NOTCt.

Addraaa of Anlstant Secretaiy of the Navy
Theedflco Boowrelt, Sept. 11.

Addition n> Italian fleet Nov., 89.

Amer. Soc. M. IL, meeting of. Dec., 2.

Boiler for ateam tor, July, 84.
Brittab eomment on U. B. 8. Brooklyn, Aug., 11.

Brtttah naval tmildlng program. May, 8.

BrftMh onval ezpendltmca. Inly, 80l

MtlA Navy eitlmatai^ AarMi-
BrKWh melting InterertirilKy, 94.

Claaadtan Cutt man wrvlee^ Jtt^, 84.
€iiaand tonnd. May, SOi

Clyde liner aiboreb April, 2T.
CollMon Iwtween Mtaalnlpiri and Thingvalla,
Jaly. 84.

Oommlnkmer of Patents, zefwrt, April, S8.
Oontracta for torpedo boat deetroyeni, Ang., 88.
Cmlee of U. 8. 8. Detroit, Jvae^ 89.

Cmund coal ooatraete, Jidy, 87.
Oanaid I<lae. flaan^l atatament of. Hay, 88.
Deepening New Totk barbor, April. 9.

Doenmented U. 8. mercbant marine, Oct, 84.

Doable ecrew ferryboat Cbeboeto, Nov., 28.
During tbe Montb. Sept, 88.

Flnandal report, Wm. (namp & Sons, Ang., 10.

Flreproofed wood on V. 8. ibips. Aug., 8S.
Floattatg doA for Havana, Oct, 28.

I'luatiug dock for I'hilii)i)ine Islands, April, 11*
tJulveston steamship service, Aug., 10.
Government speed trials, Aug., 4. '

llamburg-Americaa Line, May, 29.
lustitution of Naval Arebttecte* meeting, May,

International meeting of I. N. June, 28.
.lapane.se shiitbulliling, June. 4.

.Iapane.s4' >tenmslilp line. Aiiril, 30.
Alanchesler siiip canal, returns. April, 15.
Maro l.sland .jib crane. May, 15.

Mosher laiiiu li, Mllide. July, 17.
New rurliiuiii orde red, Oct, 84.
On stowaways, Oct., 20.
Tteijort American Seaman'a Friend Sodetyt*

Nov.. 3«;.

Sale cjf City of Chester. Oct., 84.
Sand blast tests, April, 16.

Society .N. A. & M. E. uiecllng, Joac, 14.
Speed of Turblnia. Oct., 20.
Steamer for Maine s. S. Co., OCt, 84.
S. S. .Vorangi. Jum-. 4.

S. S. Kai.ser I'riedricli. Nov., 20.

S. S. Kaiser Wilhelni der Orosee. June, 36.
Steam yacbt for Thomas McKean, Oct, 84.
Steam yacht Vaniua. June. 33.

Strike at Yarrow's shops, Nov., 30.
Stilimarino boat Argonaut, Sept., 84.
Tidal dock at Glasgow. Oct.. Uk
Trade at Liverpool. Oct., 26.

U. S. exports, April, 27.

War ships building. June, 39.
White Star liner. Oceanic. April, IB.

Wre<-klng work on S. S. .MIsa, June, 31.

Nickel steel boiler for I'. S. S. Chicago,* May, 12.

Nickel steel for ship constructlou, J. H, BMe, Oct, UL
Nickel steel In sblpe, foreign comment on um of;
Jnly. 36.

Nickel eteel ibaft for river eteamer,* ^*ov., 18.

O.

Obituary, .\rtlair Lozler. Sept., 39.
f tbltunry, J. K. Kllbourn. Sept., 39.
Ocean voyages, jiower estimates on. Jtine, 27.
Ohio river steamers, litstory of,* <>i t., [.

Ohio river steamer (Jiu-en <'!fy. deseriiiti'm of.* Oct, 6.

Yachting e.vhll)ition In London. June. :>'.>.

Oil distrlliniiiin fur calming waves. Knowlcs patent,*
April. 31.

Old Dominion liner Princess Anne,* Aug., 1.

F.
?Aimm.

Brtkfvllle eteam generator,* Nov., 89.
BeOike llfto boat,* S^t. 88l
Device for dooing bidkbead doors,* April, 81.
Device for propelling ahipa,* Aug., 41.
Herresboff engine.* April, 81.
Hopklnion & Lowig water gange,* Oct, 84.
Kliby iceerlng gear,* Jnly, 88.
Lake aubmarine boat,* Jnne^ 88i.

Law metallic paeklag,* Nov., 881.

Marine engtaie governor,* May, 80.
MeCnrdy speed Indicator,* Aug., 41.
Oil distributor for calming waves.* Aprfl, 81.
Bager tide motor,* Jnly, 88.
Screw propelling mechanlmr.* 9'fly, 88.
Smltb'a med recorder,* Sept. 881
Steam boiler, Horace See,* Jnne, aa
Steam boiler, Jobn R. IMend.* June. 89.
Tbomaa sblp denning appanitoa.* Oct, 80.
Tltrt rudder,* Sept., 89.

Platon, Campbell's patent safety,* Sept, 27.
PIsfon padcing rings, dimensions for.* May, 88.
Pittsburg and Cincinnati packet Qneen City.* Bsrf
L, Batdtebt, Oct., 0; Nov.. 16: Dec;, 19.

Pneumatic grain elevator, Garryowen, April, 29.
Propeller sbaft breakage, discussion on. Oct, 28.
Propellers^ Jasper Btaw pat«it,* May. 86.
Propellers screw, Uionence of surface on perform-
ance.* Prof. W, W, Dwrm^ Dec, a.

Propellinfr ships. Pincbard device for,* Aug.. 41.
Protection for large emlsers. May, 8B.
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IV INDEX. December, ISVJ.

I'UBLICATIOAS, NEW.
Btfeauii's iiinrlne dlrcfiory. .I«in', -lU.

Blue tKKik of Aiiu'rli-nii Aug.. TO.
r':i>sii r's iiiaL;:i/.i[u- I'm- Aul-u^i. Si-|i1., -III.

l-'ii>l and r''fi;uU)r> uiiiurjiiU. A. II. Srsloil,

/'/>.., May,
lurcHilKBtluu into action of scraw |iro|>eIlvr,

Auk.,
MocLniiiciil onglnoprlng of power plnnis. P. It.

Uul'n,,. M.i:.. April, to.

raclUe fuu.-si trade rfvlew, Aug., 39.

I'atii|iliU-t on Auifrican aud other luachluer.r
abroad, Nov., au.

raunijilet on payal policy, Oct.. 34.
Faiiiplili-t on Yukon rvglon. Oct., 'M.
I'uwrr ( 'aii'i lU'.iii. Deo.. 41.

KijHiil (it Lil'r '<avlu>; St'i-\-hf. AUK-. 30.

Tlif(irrti<al an<l prnftical ^raphlrs. Ort., 34.

TriKououiL'try, by KIcharil C. Buck, Dec, 41.

Pumps for steam yachts,* July,

Q.

Quadruple expansion at 500 lbs. pressure,* Or. K. H.
ThuratOH, Nov., 21.

B.

Record of mall steamship Ulster. April, 28.

Revenue cutter, McCulloch,* June, 1.

Revenue Cutter Service, regulations for admission of
engineers, Auf;., 15.

Rheostat for marine |)lanlH.* Sept.. 28.

UiyiT sieaiiii-r Sultaiia. explosioii on,* June, 31.
KnlU'f iHi.'lt.* Klliipp, life.. VI.

KiniiliT fraiiif- ini- \ \ ini I ; li-shlp».* June. 3".

RllililiT. \ irr; lah lil.* Si'pl,. :;!>.

KuilihTs. K. niH-a;;.. Iims.* Aug.. 10.

s.

Salvage awards made. Sept.. 37.

Scot. h b<nli r-< fnr T'. S. S. Chicago.* May, 12.

Scoteh boiltTs for T. S. XashvUle.* .Sept., 10.

Screw propellers, cavil irs Iiiriii<-<1 by, Oct.. lit.

Scn'w propellers, Invest igatiun.s of,* Prof. W. P.
Durand, Dec, 2.

Sea valves for compoglte vessels.* July. 20.

Search llght». Rushmore tvpe.* Julv. 24.

Shafts used In mercantile ninriiic,* Sept.. 22.

Ship < li'iiiiiiiu' ili'vii i', 'J'lii>iiias iiati'iit.* Oct., 35.

Shijivanls, iintvs on lirlli.sli. wiiltrr .Miller. July. 18.

Skctchiiiu' f'ir marine engineers.* Prof. C. IF. Mac-
Cutil. July, ;!(>: Nov.. 3<>.

Society of Naval Architects and Marine Engineers.
meeting of. Nov.. 33; Dec, 20.

"Soo" Canal, tratllc in.* Aug.. 22. .

Speed indicator. McCurdy patent,* Aug., 41.

Spi'ril rn'onliT, .Siiiiiti ji.-i ii'iii ,

* St'|it.,

Sp I trials, iii'-tluuls usi'tl tnr. .Auu.. -1.

Staliility liinis <ni cli im iii.ai y, Capt. A. 8. Tbom$on,
/.I' ut. U. .V A' . .Mn"y77i:

Staliility, s(iiil..il method of ascertaining.* A. G.
Unmaij), July, it.

Stf^w.
A dissertation on. Prnt. Tie V. Wood. Aug.. 30.

Il!L-h pn-vsiiiT I. II si'.-i l;i>Iii^; .vliips.* Itr. N. H.
Thnistnn. .\iiril. li>: .M.m\. '>.

liilhu'nce of moist In the turbine.* JK fS. Jacobus.
June. I'l.

Bteam lauucli Kllldi'. Julv. 17.

Steam iilnua< !• for Rritisli Navy.* July. 21.
Steam prossuri' <>( .'lOn lbs..* Nov.. 21.

StcniiiiTs for \\ liitiT lakf sfrvi<'c.* Juno. 38.

Srivwisiiir-s.
( 'in iissia, fractiiroil tliriisr shaft. * .luiif. 33.
('ilill.lll;.'llt. Jtim^. in.

Kiiipn ss <jur<'ti,* .luiii'. 111.

lIcleiK .* Nov.. 1.

JnnlatM.* Dec. 1.

Kaist-r I'r i. ilrirh. Nov.. '-'11.

KaiMT Wiilielm der Grosse. Jime. 3.">: *Oct.. 1.

La (irnnde Duchesso,* April. 12; April, 25; Sept..

lA'ona. tire on.* June. .^2.

Moniiri li. (linietisions of. Sept.. 38.
r>i I iiii. -ii-i ii frame for. July. 38.
I'l-iiiisv i\ aiiia,* .Vpril. ('7.

I'erc Marquette,* May. G.

rrincews Anne.* Aug.. 1.

I'risclUa.* June. 12.

Starrucca.* coustruetion and launch of. Oct.. 12.

I'lster goes ai»hore.* Dec 37.

\'ietorin, deseripiiou of, Sept., 37.

Steamship vibrations. investlKatlon of.* Prof. 11". F.
Ottniinl. June. 14: July. 4: Aug.. 11.

Steiinisliip vllii-ations. methods of securing record of.*
I'l'.;. II .

/•. huraud. Sept., 12.

Ellide. July. 17.

Marietta.* Anril. 17.

Maytlower.* April. 17; Aug., 10.

Varuna. June, 33."

Steel as a man rial for construction, C. A. Me.A.Ui»ter.

It. V. S.. Sein.. 21.

Steerin;: f af. Kirliy patent.* July. 38.

Sirrn wlurl ^tl^aluer. Queen City.* description .if.

Oft.. Ti; Niiv.. Hi: Deo., 19.

Stora;.'!' battory tor vaohts.* Sent.. 28.

Subiiiariiie Iwat, Argoiiain.* St'pt., 34.
Siibinnriue l>oat. Holland.* June. 20.

Submiirine txtat. Lake i»atent.* June. 38.

Submarine boat. I'luuger.* Sept., 20.

Suez Cnnal. tnitlio lu.* Aug.. 227
Surface condenser ami pumps combined.* Nov.. 28.

I.

Tail yliaft brc.-ikap's. li> v<-si i-.r.-il ion of. Nov.. 20.
Tide iiHitor, .'•:a^:>T patfiil.* .Inly.

Torpeilo boat. e>|iiipiiii'iil lor liipiid fuel.* .Vug.. 8.
Tor]>e(lo liont, ftiiliiri' ol' ciaiik sliaft.* Oct.. 27.
Tor[HHlo tmtit Tiirliiiiia.* .Iiiiie. i\. *July. 11; Oct.. 28.
I'ow ilig. t 'aliforill:iTi tiHiliml of.* May.'sT
Trial trip (lata. U C. .M i t tillocli. .I'mir, I

Trial trip data. T". S. S. .\asliviUe, S>M'1.. 11.

TuKs at cliii ai:!!. niilib is lOr.* .Aug.. 10.

Turbine for sn-aiii vi ssi ls,* Hon. VharltH Parmtna.
June. C: Dec. 13.

Tnrblnia, machinery of,* Hon. Charles Paraont. July.
11: Dec.TS:

Vibrations, mctho<l of securing a record of.* Pro/. IV.
t: uvrana, July. 4; Aug.. 11; Sept.. 12.

SL
WAnSHTPB.

At Spithead Jubilee Review.* Aug., 4.

icuilder frames for.* June71{77
??toMin pluuju r for.* July. 2L
F. S. S. .\iiiiai)olis.* June. 2.'{.

V. S. S. l!r. oUlyn.* .Inly. 1.

U. S. S. ciil,'.a;:o.* ngiiirs of. April. 1.

nrs. .s. iiMiioit. rruisi- of. June. 39.
IL S. S. Iowa." .May. L
IL S. S. Xaslivilli'.*" Sept.. 1.

LL S. S. I'lunger,* .Sept.. 20.
U. S. torpedo boat Rodgcrs, crank shaft break-
age,* Oct.. 27.

Work on Kearaarge. Kentucky and Illinois.^
Sept.. 17^

Witter ballast. Dcane pnmp for.* Sept.. 20.
Water ballast, remarks on. Cop/. A, S. Thomson. Lieut.

It. .\ . A'.. .\ l :iy. 3 .

.
••>'''' trail;.-''. Hopklnson and Lowts patent.* Oct.. 34.

\N ater gauge i.tinkeniirliuer.* .\tig.. 27.
\\ titer tight door. Cross a<IJustal>le.* .Nov.. 30.
\y;iti-r llt:lii iloors, ;ipi)a r;i I us for ilositig.* .V[iril. 31.

Helleville patent.* Nov..
r>lsoussif(n on. .lune, 29.
1 Mirr i»ati-iil.* .Inly 24.

111 meii litiiit marine. A. A'. .Seuton, July. 13:
Aug., Hi.

— ' ij—isLL

In warships, prar-.idmlral C. C. P. Filsderald
It. .v.. .May. 14.

Mishap,* June. 3.3.

^^37*""" 8b'P» for. Sept.,

Winter lake ser^-lcc, vessels for,* June. 38.

Yacht i)ropelled by gasoline motor,* May. 25: Aug.. •Â
iarrow bouers.* Sept.. 10.
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NEW HORIZONTAL ENGINES FOR U. S.

CRUISER CHICAGO.

U. S. S. Chicago, which is in dry dock,
in the Brooklyn Navy Yard, will soon be fitted

with the new machiner>' which has been com-
pleted in the yard shops. This unarmored
cruiser, which was one of the original White
Squadron, is of 4,500 tons displacement. When

spread of canvas and increasing the offensive

powers of*the vessel. The engines taken out
were of a peculiar compound beam type, and it

was decided to replace these with horizont.i! di-

rect-acting triple-expansion engines. These are

expected to develop 9,000 horse-power under
forced draught, sufficient, it is estimated, to give
the Chicago a maximum speed of i8i knots an
hour. The designs for the engines and boilers

roRT F.NCINF, C. S. S. i HIt AlMl IN N.WV VAR1> sHii| -,

bunched in 1884 she made 15 knots with 5,083.7
horse power on her trial trip. The navy authori-
ties decided to make very radical changes in the
Chicago by putting in more powerful engines, re-

placing the heavy square rig by a fore and aft

were prepared by the Bureau of Steam Engineer-
ing under the direction of Engincer-in-Chief,
George W. Melville. U. S. N.
With the change of engines, a new set of boil-

ers was a necessity and after deliberation the
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2 MARINE ENGINEERING. April,

bureau aduptcd a combination of tiie c) lindrical

and sectional types. Consequently the Chicago
is to have four Scotch hoilt-rs, whicli have also

been built in thi- Br ooklyn yard, and six Bab-
cock Si WiJcox water tube l)oilers supplied by
the patentees. The type of engines used was
necessary to get the machinery below the water
Une. as the Chicago has tio side armor. There
is a protective deck over the machinery spaces

I A in. thick which has been extended right fore

and aft. Tliis is pierced for gratings below the

engine room skyliL^h-s. In the accompanying
drawings the general arrangement of the new

machinery will be seen in part The portion not
shown is fonvard of the Scotch boilers, and in-

cludes the blower space and further forward, the
room for the water tube boilers. ITie engines
and boilers occupy 140 ft of the length of the
vessel. Measuring from forward aft ihe B. & W.
boilers occupy 42 ft., the blower room 12 ft. 4 in.,

the Scotch boilers, 30 ft. 8 in. and the engine
room, 55 ft The extreme height of the ma-
chinery spaces is 20 ft., from inner floor of the

double bottom to the protective deck overhead.
The machinery si)ace docs not extend the full

width across the ship as a belt of coal 7 ft thick
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is carried along the sides the full height of the
machinery.
The engines as wilt be seen from the engrav-

ing, are of vt-ry handsome design, symmetrical,

compact and yet with all parts easy ot access.

Their cunstruccion has been carried out with
skill and thoroughness. With the single excep-
tion of the crank shafts, which were delivered at

the Navy Yard in the rough, every pound of the

material was produced iu the various shops. A
description of one engine will apply to both as
they are the same in all essentials, differing only
in such details as are made necessary by their

reflective positions to port and starboard. The
port engine is shown in the cut. This has three

cylinders, 33^ in., 50J in., and 76 in. dia., and
40 in. stroke. Steam will be supplied at 180

pounds pressure and when going full speed the
engine will make 135 revolutions. The main
bed plate is made up of box sections, three of

which carry the main bearings while three dis-

tance pieces bear the slides on top, and are bolted
to projections cast on the hront ends of the
cylinders.

'Hie cylinders are also of cast iron, jacketed,
in. thick in the body, and. fitted with liners of

hard cast iron in. thick. The pistons are of
cast steel, dished, of very light weight, and each
is fitted with two cast iron rings f in. on the faces,

and } in. deep, set out with elliptical springs.

Piston valves are fitted to each cylinder; one 18

in. dia. to the H. P.; two 18 in. dia. to the T. P.

and two of 30 in. dia. to the L. P. cylinders.

The valve seatings are fitted with liard cast iron

liners and the vahre bodies and rings are of com-
position metaL The valve spindles run free

through the inboard ends of the valves, a feather

preventing any twisting motion. The outboard
ends are secured by a taper and fitted with tail

rods. Tliese work through bushings in the
c AXT'- and as the valve s])in(lles also work in

bushings, in the front ends, all weight is taken
ofF the stuffing boxes. Any bushing can be re-

moved and replaced witli little loss of time. The
stuffing boxes throughout are of the Watson
patents. The valve rods of the H. P. and I. P.

cylinders arc 3 in. dia. those of the L. P. 3^ in.

dia. The piston rods arc of mild steel 7 in. dia.

fitting in the cross heads in a taper 11^ in. loiip.

The cross heads are made of cast steel with slip-

pers of manganese bronze, babbitted, 24 in. long

and 18 in. wide. Cast iron is used for the guides

which are kept cool by water jackets. The con-

necting rods are y ft. 2 in., centers 7I in. dia. at

the throat, and 8 in. at the large end, and they are

horcd with a 4^ in. hole reduced to 2 in. near the

forks. The cross head journals measure 8 in.

dia. and 8^ in. long, while the crank pins are 14!
in. dia. and 16 in. long. The big ends are of

composition, hahhittrd and held together by
bolts. 2 to each rofl. 4^ in. dia.

Open-hearth steel is the material used in the

crank shaft, which is 22 ft. 0} in. long, 14 in. dia.

in the body and 14 in. by i6| in. in the mun

bearings, with an 8 in. hole through the bearings

and pins. It is made in three sections, bolted

together with couplings 2 ft. 4 in. dia. and 3^ in.

thick, each pair connected with six 3 in. l>olts.

Each section weighs 2\ tons. The cranks are set

at angles of 1 jo dcg. Tiie crank webs are 17 in.

wide and 9^ in. thick, with the corners rounded
off. The valve pear is of the well-known Mar-
shall patent, wliich neccs'^itates the use of only
one eccentric for each cylinder. The cylinders
are isolated one from the other so that free pas-
sage hotwt cn is permitted for oiling and exam-
inations. Between the L. P. and I. P. cylinders
the steam reversing engine is bolted to the L.P.
cylinder. Tlie starting platform, which has
heretofore been fitted over the motion in engines
of this type, is placed on a level with the bed
plate. The levers are attached to a plate se-

cured to the tie rod on the H.P. end of the en-
gine. This l)rings the starting gear for both
engines close together and admits of ready ob-
servation as the direction in which each engine
is turning. It will be noticed that the engines
overlap, the keel being in the same vertical plane
with the front ends of the cylituiirs. Tlie main
stop valve of the engine, which is seen directly

over the H.P. valve chest, acts also as the
throttle valve. It is a Hornblower donblc beat
balanced valve. The main steam j)ij)e is 12 in.

dia., of cast steel, and the exhaust 27 in. dia.

The mains connecting the LP. and L.P. receivers
are of copper. The rocking shaft which com-
immicatcs the motion of the eccentric rods to

the valve spindles of the L.P. cylinder is 5^ in.

dia., carriM by cast iron brackets bolted and
stayed to the cylinder head. Tliat for the I. P.

cylinder is 4^ in. dia.. carried in bearings secured
to squares on the inl^oanl ends of the tie rods.
Over portion of this length of shaft a sleeve is

fitted 8 in. dia., which carries the levers of the
reversing gear. The t ccnuric rod for the II. P.

cylinder is joined direct with a forked end to the
valve spindle, without the intervention of any
levers or guides. The tie rods are 6 in number of

5 in. dia. tlanged at the ends and held fast hy
heavy turned bolts and nuts.

It will be noticed the ei^ines are inclined

slightly downwards, the center line making an
.Tngle of less than 4 deer, with the horizontal.

I'hc shafts are parallel with each other and writh

the base line. Lubricah'on is secured by a grav-
ity system and a convenient arrangement of

water pipes is carried over the crank shaft. Turn-
ing gear is fitted between the engine and tail

shaft. The thrust shafts are of open hearth steel,

24 ft. long and 13} in. dia. There are 13 collars

on each shaft, i/i in. dia., and \ \ in. thick. The
tunnel shafting is 14^ in. dia, and the propeller

•hafts are 1 5 in. Over all the starboard shafting
is 1 3S ft. S in. long. Manganese bronze is tised

for tiie propellers which are 13 ft. dia. and 14 ft.

pitch, three bladed and a modified Griffiths' in

de«gn.
iMchine steel is used for the shdts of the con-
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dcnscrs which arc cyHndrical 5 ft. 8A in. ilia, and
II ft. 6 in. between tube sheets. Each contains

3,399 Miintz metal tubes f in. O. D. of 18
li. \V. G. fitting into stufTing boxes at the ends
and giving a total of 0,380 sq. ft. cooling surface.

The tube sheets are i in. thick. Each tube is a
snug fit through the inner side of the sheet for a
distance of 3-16 in. From there to the outside

of the sluct, the tube holes are i in. din. screwed

and fitted with ferrules f in. deep which leaves a
space for packing with corset iacing. No in-

side stays arc used, the fnbc sheets being braced
to the condenser heads at each end in the manner
shown in the cut. The section shows the strength-

CONDENSER MEAD AKD TUBE SHEET.

ening webs which connect the bolt sleeves. There
are five in. tie hc3t§ in each head« one in the
center, and the others equaUy spaced around.
The outer flanges of shell and covers are held to-

gether at each end by f in. bolts.

Independent vertical duplex direct-acting air

pumps built by Marshal T. Davidson are used.
The steam cylinders are 12 in. dia., and the
pump chambers 25 i)y 18 in. The circulating

pumps and engines were built in !!ie yard shops.

The engines are comoound, with cylinders 6i
and 9? in. by 8 in. stroke. The centrifugal pumps
which they drive have fliers 36 in. dia. and 2} in.

width of face. The suction and discharge open-
ings are 15^ in.

.'\s the Chicago will be worked under forced

draught on the closed stokehold system when
running at the higher speeds, blowers are fitted

in the space between the two boiler rooms. There
are 4 fans each 66 in. dia. with 12 in. blades. The
blower engines are double, with cylinders 5 by
5 in. and cranks set at right angles. The blowers
are arranged in pairs, two on each side of the
keel line, the engine shaft of each extending in-

board and connecting with couplings so that if

necessar}' the port engines could drive all four

blowers, and vice versa. The boilers include
four single ended Scotch type 13 ft. 9 in. dta. by
!0 ft. 3 in. long with 273 sq. ft. grate ami R.55'2

sq. ft. heating surface, and six Babcock & VVil-

cox water tube boilers containing 360 sq. ft.

grate, and 18,000 sq. ft. heating surface. This
gives a total available grate surface of 633 sq. ft.

.'ind 26.552 of heating surface. It is estimated

that the Scotch boilers will drive the ship 13
knots and with the water-tube boilers added, 18.5
knots can be had. The bunker capacity is 918
tons.

The construction and erection of this ma-
chinery, in the yard shops, has been carried out
under the direction of Chief Engineer Edward
Farmer, U. S. N.. and his staff.

NOTES ON UQUID LUWICANTS.
SV tIBKBY K. Ct'TTS, A. M.

In order to work an engine economically it is

necessary to prevent, as iar as possible, any waste
of power. A very important factor in the total

of waste is the amount of energy lost in over-
coming the friction of the moving parts. More
attention is now given to the elimination of this

source oi loss tlian in time past, but even now
lubrication is not accorded the pbce it should
hold in the economy of the engine rooiu.

The friction of solid bodies slidnig on each

other is very considerable, varying with the ma-
terial, and the pressure applied to the parts in

contact. The friction of liquids moving on each
otlier is nnich le>s than that of solids, as solid

surfaces are of an entirely different character. The
molecular structure of a solid is tixed, while the
molecules of a licjuid move readily, clianging

their relative positions witli ease, the speed vary-

ing in different portions, increasing and dimin-

ishing in zones parallel to the direction of motion.
For example, m a liquid medium between two
solid surfaces, one in tnotion and the other at

rest, that part next the moving surface moves
with the same speed as the moving surface, while

tlie speed of the liquid gradually diminishes until

that portion of the liquid next the suriace at rest

is also at rest. For this reason a liquid acts as a

lubricant between the bearing surface of an en-

gine. In order that the friction of the liquid it-

self be as small as possible, there should be only

a mere tilni between the bearing suriaces, yet,

sufficient to prevent them touching at any point.

It thus becomes necessary that the liauid used as
a lubricant be of such body that a thin hocno-
l;( lu ous layer will be, at all times, interposed be-
tween all poults of the bearing surfaces.

Theoretically, friction is equally small in liquids

as compared with solids, but practically, of all

liquids, oil is found to be the best adapted for

luiiricating puqioses iy im its possession of an
innate property known as greasiness. In
eariter days of engineering knowledge animal and
vegetable nils were used for lubrication of lighter

bearings, while for large masses and heavy pres-

sures, greases, which liquefy at temperaturea
above the normal, were necessary. In latter

times, however, hydrocarbon, that is, mineral
oils or compounds, containing a large jiercentage
of mineral oils have been largely substituted,

mainly because they are' freer irrnn objectionable
qualifies.

When mineral oils came into use as lubricants
the qicdfic gravity, diowing the weight of an
oil, was supposed to give a good indication of its

quality. It was soon found, however, that mix-
tiiri-s of light and heavy hydrocarbun nils could
be manufactured, which would have the same
specific gravity as homogeneous oils of good
lubricating power, but would be far inferior to
them in this essential. Consequently it became
necessary to apply other tests to the hydrocanhon
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oils. Of these tlie tnost important is the test to

ascertain the vi.scusitv or fluidity at the ordinary
temperatures of use. With atumal or v^petable
oils this test is not o{ so great importance, as the
viscosity varies tiut little in diflfercnt samples of

the same kind of oil. Lard oil has a certain vis-

cosity, as also have sperm, rape, castor, etc.,

and their viscosities diminish but little with the
rise of temperature. So an engineer had to but
order a certain kind of oil and be sure of its pos-

sessing the same lubricating power as tlie oil he
was then using. With the advent of mineral oils

it became necessary for him to know the vis-

cosity of the oil which he foimd satisfactory in

use, so that in ordering fresh supplies he would
be sure to get oil of the same lubricating power.
The fact that he purchased mineral oil was not
of itself sutticient to indicate its lubricating qual-

ity. Neglect of this precaution invariably result-

ed in trouble in the engine room.
There is, however, a great variation of vis-

cosity in mineral oils at different temperatures,
so that an oil of the proper body at, say, the

temperature of the shaft bearings ' would be en-
tirely too lig;ht at the temperature of the cylin-

ders. This makes imperative a knowledge of the

viscosity at several temperatures in order to get

effective lubrication. For the measurement
of viscosity there are many devices, unfortu-
nately too many, and there is consequently
no fixed scale of viscosity. Oils can be

compared only by testing with the same
kind of instrument and the comparison based
on some oil of consiant viscosity, as a sperm
oil. In the majority of the viscosimeters used

for this test a given' volume of oil is allowed to

run throtigh a small orifice and iStte time occupied

in its passage noted; for it has been proven that

the friction in a liquid flowing through a small

tube is of the same character as when the same
liquid is interposed between moving surfaces. The
accompanying table shows the variation in vis-

cosities of different oils at different temperatures,

and particularly the great decrease in the vis-

cosity of mtneral dls as the temperature rises.

VISCOSmCTER TESTS.

Kind o( Oil. Time ot flow at Tem^ P.

1

mtef.

Lird Oil
t

ij» »
Fnv'ine Oil (MinrrnI) Sp.Gr.i

EnKina Oil (Miner«0 i>p.Or.,

Cyliniir ii&iMhinio'ip-'S^^
*^

CrHad«r6il Ollmtal) i}p.Or!l

66 sec.
S9 "

90 MC
IfjMC.

BooMC

ISOOMC.

4* MC
il MO.

44 MC
«9 MC.

7S MC.

94 MC

Although the lubricating power of an nil is of

erime importance, it is not the only property to

e considered. Many oils of good lubricating

ponwcr are not the best oils to use in the engine
room. All ofl ilioald not have too low a fl^sh-

in^ point, which is the temperature at which the

vapor given off would catch fire. A low flash-

ing pomt is not only an indication of possible

danger in using the oil, but shows an adndxture
of light hydrocarbons, the presence of which is

due to improper manufacture, or l ) their addi-

tion to lighten a too thick or viscous oil. If an oil

is to be used in exposed places, or in a cold

climate, it should not, on the other hand, 'solidify

at too high a temperature. Again, care nuist be
taken in the selection of an oil so that it will not

^m nor decompose at the temperature at which
it is to be used. Gumming is due, in some oils,

to the nature of the oil itself, vctjetable oils,

for instance, slowly absorb oxygen from the air

and form a sticky layer where applied, which,
with ont- or two exceptions, prevents their use
as lubriv-ants for machinery. In other oils, gum-
ming is due to matter left in the oil when it is

marketed, the refining process being imperfectly

carried out. Or again, it may be caused by the
addition of foreign matter to jjive weight or body
to the oil. As to decomposition, or turning ran-

cid, animal oils undergo this chemical change
through the application of heat, the action of the

air, or of steam, or too long keeping even under
ordinary conditions. The change converts the

lubricant into a mixture of glycerine and free

fatty acids, which latter are corrosive in fhdr ac-
tion, and by constant application to the metals
in contact dissolve portions, causing what is

known as pitting. As mineral oils do not con-
tain any fatty acids and do not decompose under
service conditions, they act less on metals than
any other liquid lubricant. This property,

among others, has so well come to be recognized,
tfmt in many steamship lines only hydrocartxm
oils are permitted as lubricants. These, how-
ever, are in very many cases, and especially so
in the brands sold for cylinder use exclusivdy,
composed of mineral oil, with a slight admixture
of animal oil, .so the presence of free fatty acids

has to be considered in their use.

The selection of oils is a difficult matter, as
many of the more delicate tests cannot be ef-

fectively made without cxtHrience and the use of

proper apparatus. Laboratory tests, while abso-

lutely essential, are not conclusive, for it is the

behavior of an oil, under service conditions, that

must always govern its use as a lubricant. Start-

ing with a poor oil, efficient lubrication manifest*

ly cannot be accQnq)lished, while given an oil,

good as far as the scientist can determine, the

practical conditions tmder which it is applied may
render it of little value.

The British Navy estimates for 1897-98 show a
decrease on the previous year's expenditure, for

shipbuilding and engineering of warships, for the

item of shipbuilding .md engineering of war-
ships, of $2,500,000. Thi t ital estimates for the

fiscal year which begins April i are $109,190,000^
or slightly mon than was expended last year.
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LARGEST FREIOMT CARRIER AFLOAT.

When tlic Hamburg-American Iwin-scrcw

freight and passenger ship Pennsylvania, left the

port of New York on her first eastward voyage,

February 18, slic carried away a miscellaneous

cargo of 1 1,999 long tons dead weight. Her mean
draught with this load in tlie cargo space, with

1,450 tons of coal and all stores aboard, was
ft. llic dimensions of this marine monster

are: Length, 560 ft.; beam, 62 ft., and depth,

from keel to awning deck, 42 feet.

The Pennsylvania is a good example of an in-

creasing type of ocean vessel which is designed

to be a profitable freight carrier, and yet afford

such comforts and convenience^ for passengers,

the hull is graceful, but the straight pole masts
and funnel give the boat an awkward appearance.

. Reference to the sectional diagram will show
the interior arrangements. There are eight decks
in all, though only four run the entire length of

the hull. There is a double cellular bottom ex-

lending the length of the keel, the distance be-

tween the floors being 4 ft. This is used for water

ballast, the total amount which can be carried be-

ing 1,896 tons. The decks are; lower deck, between
deck, main deck, upper d^-ck, and awning deck,

in the hull, and in the superstructure, or bridge,

imidships saloon deck, promenade deck and boat

deck. The av.ning deck runs flush from stem to

stern, and is used for working the vessel. The
lower deck extends aft from the stem 148 ft. The

AWNINti DKCK S. S, PKN NSV I V A N t A l.OOKlMi A !• 1 tR(iM SAI.<)«>X 1»H K.

as will attract many ocean travelers. To these

considerations, and that of making a tremendous-
ly strong and seaworthy vessel, everything else

has been subordinated. I'or this reason the gen-
eral exterior of the ship could not be called hand-
some; nor in the iiuerior is there anv attempt at

unnecessary, though possibly artistic, decoration
which is to be found on most of the big liners.

A good idea of the general appearance of the

Pennsylvania, as she sits in the water, can be
had from the accompanying photograph which
was made upon her arrival in port. The pro-
j)ortion5 bitwcen the longitudinal and the vertical

lines are not perfect, however, as she was in bal-

last when the view was taken. When loaded the

great length is more apparent. The contour of

hull is divided into 12 water-tight compartments
by transverse bulkheads, which extend to the

upper <lcck, and without openings; so that in case
uf collision or accident the safety of the vessel

would not depentl upon the possible working of

automatic apparatus, or tlie promptness of the

crew in closing doors. There are nine holds,

and as many hatches, while for the speedy hand-
ling of cargo, there are twelve ordinary winches,
and eight revolving steam cranes, each of 3 tons

capacity. The general plan of this hoisting gear
can be readily seen from the view showing the

awning deck aft of the superstructure. The
cargo capacity, exclusive of the trunk hatches and
store rooms, is 720.630 culiic feet. The last named
spaces give additional 5.f*oo and 24,060 cubic ft.
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8 MARINE HNGINHERING. April, 18,;.

room skylight is carried above the boat deck.

On this deck the smokiii); and ladies' rooms are

well furnished and equipped. In the forward

end, the captain's room g^ives a comniandinij view

STARTINil I'l.ATKORM, STAKItO.^RI> UNtllNK,

clear ahead. Above this is the wheel house, the

top of which is 80 ft. above the keel. It is sur-

mounted by a sort of tlying bridge. On the

saloon and j)romcnade decks there is a wide,

clear space around the cabins from which passen-

gers can get an unobstructed view toward every

poin: of the compass. The navigating officer's

bridge is carried across the forward end of the

boat deck, and in addition to the usual signal ap-

paratus, is fitted with telegraphs communicating
with the executive officers' stations fore and aft

on the awning deck. There is accommodation
on the upper and main decks for steerage passen-

gcr.<, thf vessel altogether having room for 200
first cabin, 150 intermediate, and 1,000 steerage
passengers.

The machinery is situated amidships, the for-

wanl end of the boiler room bring about 30 ft.

forward 01 the center of the ship. The coal is

carried forward and aft of the boiler nx)m and
alongside the engine r^ Mii in the lower 'tween

deck spaces. The bunker capacity is 1.4 12 tons.

The engine room is 38 ft. long. an<l the width of

the ship, 62 ft., while the distance from the start-

ing platfortn to the top of the skylight is a clear

rise of 74 ft. Tile main engines are (|na<lrnplc

expansion witli four cylinders and four balanced
cranks built under tiie patents of llerr Otto
Schlick. 11 is investigations of the causes and
prevention of vibration in steam vessels are well

known, and these c'ngittes are a demonstralion of

his i<leas. The cylinders arc 23-in.. 3.V'"-. 48-
in., and fiq-in. dia.. and arc grouped iti pairs at

the ends of the crank shafts. The stroke is 54-in.

and the e ngines at full speed make only 75 revo-
lutions per minute. The disposition of the

cranks can be readily seen in the accompanying
diagram. The sequence of the cylinders looking

aft is high pressure, low pressure, second intcr-

niediate and first intermediate, thus getting the

larger reciprocating parts between those of

smaller dimensions. The distance between the

piston centers of each pair is 6 ft. 5 in., while the

distance apart in the middle is 1 2 ft. This makes
an unusually roomy engine, as may be noticed

from the position of the frames and fittings, in the

cut. The first three cylinders have piston

valves, and the low ])ressure a slide valve. The
valve chests of the L.I'. and second LP. cylin-

ders face each other, and those of the H.P. and
first I.I', are on the ends, so that all the valves

can be readily got at for inspection or repair.

They are worked by the ordinary Stephenson
link. In details of design the engines conform
to the best modem marine practice. The frames

arc of the box pattern, and the crank shaft is

built up and is 14^ in. dia. in the journals, and
I4i in. in the pins. The air and bilge pumps
form part of the back frames and are worked by
levers off the low pressure cross-head. In the

center of the crank shaft the turning gear is

fitted, and by a simple adjustment of the worm
wheels, it is operated by the reversing engine,

when the vessel is in port. The condensers are

of com])act build, and contain 7,280 sq. ft. of

cooling surface.

In keeping with the usual practice of the build-

ers, the shafts arc carried inboard, antl conse-

(|uently they converge toward the stem to the

« xtent of 4 ft. 6 in. The forward ends of the

crank shafts are 17^ ft. apart, while the propeller

centers are 13 ft. apart. In length the shafts are

of unusual dimensions, being 227 ft. over all.

The tunnel shafts are 13} in. dia. and the pro-

peller shafts I4i in. The shafting is hollow,

FIRtRUOM ATHWARTSHII'S.

rot to reduce weijjht. however, as the holes are

of small <liameter for purposes of inspection of

the nmterial only. The propellers arc tliree-
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Aprtl, iS»7. MARINE ENGINEERING.

bladed i6 ft. dia., and 21 ft. pitch, each weigh-
ing 9^ tons. The port prupcUcr is iorward oi

the starboard 5 ft, and the blades overlap slightly.

Steam is generated at a pressure of 210 pounds
to the sq. in. in three double-ended Scotch boil-

ers, 13 ft. 8 in. dia. and 20 ft. 6 in. long and
two single-ended boilers ol corresponding size.

They are fitted athwartships and are worked
under natural drauplit. Tlicre are twenty-four

furnaces, witli a grate area ot 433 sq. ft., and the

five boilers contain 15,025 sq. ft. of heating stu*-

face. The dia. of the funnel is 12 ft. and its top

ti 98 ft. above tlie grate bars. See's ash ejectors

and also hoists are conveniently fitted.

rules of the Gcnnanischcr Lloyd, aiiiJ the British

Board oi Trade, On September 10 last she was
launched, and the machineiy subsequently put
aboard under the supervision of Herr John
Kortc, who represented the owners and who is

now Cliief Engineer of the Pennsylvania. She
iiad proved herself a good sea boat when she
reached Nevr York on her first voyage, direct

from the builder's yard. Though she was run-

ning light and the weather on the Atlantic was
boisterous, she was very steady and maintained
an average of 14^ knots an hour. This voyage,
however, was not of much engineering value in

ascertaining economies or degree of vibration

1
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.

The auxiliary apparatus includes centrifugal

circulating pumps, two Weir's boiler feed pumps,
one of which is sufHcicnt to maintain the water
levels, also a Morrison's evaporator of twenty-
five-ton capacity connected with the L.P. re-

ceiver and the main condenser. Tlicre is also

an auxiliary condenser and a pair of powerful

6 in. duplex pumps with connections to all

pMnts, so that they can be used for ballast or
other purposes. Attached to the forward bulk-
head, over the passage leading to the boiler room,
is a Weir's feed water heater, which receives the

exhaust from tiie aoxiliary engines, and is de-
signed to raise the temperature of the feed to

boiling point. In the recess between the thrust

betringSr at a slightly lower level than the en-

gine room floor, the electric light plant is fitted.

There are three .Mien's direct-driven dynamos,
two of which arc in regular use when the vessel

is at sea, and the third in reserve. They run at 275
rev. per minute, each generator supplying cur-

rent to 300 lamps of 16 candle power. There is

also a compact Hall refrigerating machine here

which maintains a low temperature in the

vision rooms aft. There are in all 45 engines on
board, containing 85 steam cylinders.

UP.

LPJ 1I.P.

DISPOSITION OF CRANKS ^TAKI-.OARD ENGINE
LOOK 1 NT, KOR\V.\KIt.

Tlie Pennsylvania was built and engined in the

yard of Hailand & WolflF, in Belfast, Ireland.

She has been constructed in accordance with the

which had been most carefully considered by the

designer, for the vessel had no cargo aboard,
riie coal used, too, was the hi st Welsh steaming
variety, and tiiere was no difficulty whatever in

keeping up the maximum presstnv. In claim-
ing for the Pennsylvania great stability, it is

[>ointed out that she was launched and fitted out
without a ton of water ballast aboard. In fact,

her tanks were not filled until the trial trip.

In the matter of heating, lighting, ventilation,

toilft arrangements, etc., the ship is unusually

well planned and e<|uipped. Even the stokers

and coal-passers enjoy the luxury of shower
baths for their exclusive tise. The equipment

in the way of boats and navigating apparatus is

also very complete.

The Pennsylvania will run regularly in the

Hamburg-New York route, making the trip

across in about eleven days. \s this is the great-

est height carrier afloat, it is of interest to com-
pare her dimensions with those of the Great
Eastern, the leviathan whose fjigantic appear-

ance, as she entered New York harbor, nearly

forty years ago^ is well remembered by many.

In rejwrting to the Secretary of War upon the

necessity ii )r a deeper entrance to New York har-

bor, Col. G. I* Gillespie, of the Engineer corps,

urges the constniction of a 3S-ft. channel at

low water. The present channel has a depth of

30 ft. at mean low water, Init the continual in-

crease in the draught of ocean-going vessels has

caused a pressing demand for rarther dredging.

On the first vojfage of the Pennsylvania she

drew 31 J ft. The widening of the channel is also

necessary on account of the increased lengths of

the newer vessel^. Tlu- estimates for the work of

deepening the cliannd to 35 ft. and increasing

the widdi are: 1,000 ft., $1,740,000; 1,500 ft,

$2,773/)oo; 2,000 ft., $4,180,000
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HMIH STEAM PRU5SUkKS ON SEA GOING
SHIPS AND IN UENEKAL.-!.

BV DR. K. U. THURSTON.

Continuous rise of .stcuin-prcssurc lias been a

notable feature of progress in the marine ileparc-

ment of steam engineering from its earliest days.

This fact is in itself snffn i'.':)! pronf tluit tl-.is is

at least one of tiic most iniportaal, it nul llie most
essential, element of advance; and it requires no
knowledge of the science of thermodynamics to

convince one familiar with the practical side of

this movrment that increasing steam-prcssurc

means imjiroving economy, up lo some limit as

yet unknown. That there is sucli a Hmit is suf-

ficiently obvious from the fact that, througliout

this history of the marine engine, gains have been
rontinually less and less rapid, proportionally U)

the rise of pressure. It may also be inferred

from the general principle that the nearer the en-
gineer approaches the perfection of his ideal, the

more difficult does it invariably become to effect

additional gains, and, the narrower the margin
between the fact of the moment and the "theo-

retical" limit, the slower the progress made in

eflfacing that margin. Thus we have, in the fol-

lowing data, illustrations of the method and rate

of progress of the marine engine since the bes|in-

ning of die century, the date of its practical

origin.'

Until the introduction of the compound marine
engine, the advance in pressures and expansioR

1M» 1(1 IM Si lU -Ht '•< m A.l>.

Fio. I .'—R««R IN ariAM PlIRnURRS. 1 800* 1 8O0.

iViiU IlsstoTv <if tbeUrOWth «* the Slram Knitlne: 4th ed.,

pp. ft j/^. . And Manual of the 8teain-Kngine. ed. oi

ttii, vol. l,fp.76,H $ti/.

was slow; but from 1850 the progress is seen to

have been not only rapid, but quite as remark-
ably and conttntiously accelerated in its rate of

gam.' At the present time the indications seem to

be that, for some cause, probably connected with
the difficulties in sccurinij sati^farti iry boikr con-

struction, this rate of acceleration is beginning to

fell ofT. The maximum pressures rise from fifty

pounds a generation ago to 125 pounds in 1880,

to 200 pounds in 1890, to 250 in 1895, and are

likely to be about 300 pounds in 1900. The
change now taking place, in the transfer of the

work of steam-making from the shell-boiler to
the water tufit- boiler, seems likely soon to result

in the removal of many obstacles, and it is very
possible, that in the near future it will be found
easy to control and utilize pressures of 500 and
of 1,000 pounds per square inch. In tact, the

employment of 1,000, 1,500, and, as is said, 2,000

pounds pressure by Jacob Perkins sixty years

ago and of 800 and of 1,000 pbunds by Dr.
Alban, a half century ago, may be taken as

ample evidence of the practicability of employing
such tensions of steam if found desirable.* The
two real questions are: Will it pay the boiler-

maker to supply boilers for these pressures? and
will it pay the engineer or steam-user to adopt

them in ordinary practice? These are questions

to be setded by experiment and experience.

A triple-e-xpansion engine, with ratios of ex-

pansion in each cylinder of about 3i, will work
steam of 500 pounds, and at 4 to 4^ expansions
will take care of steam at 1,000 pounds, A
ouadruple-cxpansion engine will similarly handle

500 and 1,000 pounds with ratios of 2 and 2^.

Witli this steady rise of steam-pressures has
been observed as constant increase in the vahie
of the ratio of expansion adopted in the most suc-

cessful practice. One of tlie most interesting,

instructive, and remarkable facts in the history

of the marine engine, as of other types, is the

singular moderation of builders in following the

principle enunciated by Watt in his patent of

1782, that of economical expansion of steam.
Purely thermodynamic and purely mechanical
theory dictated a ratio nearly equal to the quo-
tient of back-pressure divided by initial pressure;

but, even after the introduction i'\c multiple-

cylinder ergine, doing away, largely, with tlie

difficulties arising from irregular impulse and
consequent variable motion of the crank, all tle-

signers and builders recognized the existence of

a limit far inside this of the ideal case. But it

was only after the nature, extent, and effects of

the internal wastes by "cylinder condensation"

had been i lnl shown, by Clark, Him, and
Isherwood and tlieir successors, that the real

meaning of the known ineflFectiveness of expan-
sion beyond a very restricted limit became mnil-
iar to the profession of i 'iprincering.

• Trans. A. .S. M. E.; Vul. iS.^;; Ixxii.. p. sm-
* "HIttMT o( \Y» Growth of the Steam Rngine.*' pp. j»y\»i.

VMe al«e Stewart atKl Oalloway'e Histories, and PoIc'k tratM-
laUoaof Alban.
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Steam in the enj^ine. when siil)ject to the in-

fluences characteristic of the ordinary stcam-en-
^nt construction, behaves very differently from
Its assumed method of action in the ideal case.

X 3 4 » 0 ; 8 8 JO 11

^''tMUW.ABaoLUTej v,-«.3icu. rr.

PIG. S.—I LB. STKAM IN THR STEAM ENGINE.—RAKKiNK CVCtE.

This fact may be peiiiaps best shown, in a gen-
eral way, by the accompanying diagram of the

action of one pound of steam entering the engine
at 100 pounds absolute pressure, and in the dry
and saturated condition. Its volume, at en-
trance, is 4.34 ctilMC feet and its temperature
327/)° F. If expanded from its initial and
minimum volume and retained, meantime,
dry and saturated, its successive volumes, at suc-

cessive pressures and temperatures, will be given
by the steam-tables, and its expansion-line will

be ( c; while the adiahatic will be slightly lower,

and as on the diagram, b c'; the difference being
doe to the progressive condensation of the steam
expandinir and doing woflc, to tiiemiodyiianiic
condensation.

In the actual engine, however, the steam en-

tering is partly condensed; and, often, in the
simple engine with high ratios of expansion one-
ha'f niay be foum!. as in the diap;ram. tn lie

thus reduced to tlie liquid state. The remaining
steam, if expanded as assumed for the full charge,
in the precediiijj case, wonhl jjivr the curve of

constant weight, b' e, or, if adiabatically e.xpand-

ed, the line b' e'; thermodynamic condensation
producing loss of pressure continuously. But
tflis does not occur. The water of condensation
at entrance conirncm e< n -ovaporating from the

moment of closing of the cut-off valve, and this

produces wet steam continuously; the mixture
of this liquid and its vapor thus producing a vol-

ume continuously increasing, as alonj; tlie line

(le, of the diagram. It often happens that prac-

tically all of the water of "cylinder condensation"
is thus re-evapocated l>efore the end of the stroke

of the piston is reached. In such case, the addi-
tion of the steam thus produced to that left un-
condcnsed, at the moment of cut-off, gives the
line b' c, if thermodynamic condensation is not

taken ii.to account. Such
condensation does, how-
ever, occur in every case,

and whatever the circum-
stance^ under which heat-

exchanges take place, and
to the amount 01, approxi-
mately, a percentage mea-
sured by the ratio of ex-
pansion, as >hown by the
line b' e; though in the
case here illustrated, per-
haps I ntircly obscured in

its effects by the heat-in-

terclianges observed be-
tween the fluid and the
metal of the cylinder-wall
or the water accompanying
the steam when not initially

dry.

The ideal cnj;iiK- dir,

gram differs thus from the

real, in often a very re-

markable and striking man-
ner, and the corresponding

differences of work performed per unit 'vriglit

of working fluid are similarly disclosed by

comparison of the areas, enclosed between
these expansion-lines and the base-line, e c" or
e d, usual fair terminal pressure lines, re-

spectively for non-condensing and for condens-
inp: engines of good performance. It is

this internal form of heat-waste that has
constituted the main obstacle to advance in the
improvement of the economical action of the
steam engine, and which has impeded approxi-
mation to its thermodynamic perfection.

IS

A contract has beim let by the Spanish Govern-
ment for a floating dock to be moored at the

port of Olongapo in the Philippine Islands. The
dock will be -.he largest of its kind and will meas>
nrc 450 ft. in lenj.ith, 117 ft. in width over pon«
toons and 38 ft, 6 in. in depth. The dock when
in position will rest on six pontoons, each about

14 It. deep. These will be of iron while the sides

of the dock will be of steel. The pontoons will

be so arrant^ed that should any one be damaged
it can easily be rcmovc<I and lloatcd onto the dock
for repairs. Powerful pumping engines will be
fated so that a v( ->el weighing 1 2.000 tons can

be lilted in atmnt two hours. The maximum
length C)f vessel which the dock will accommo-
date will be 500 ft. The dock will be built in sec-

tions, so that it can be readily shipped to its

ilestinatinn from tlve yard of the contractors,

Robert Stephenson & Co., at Xcwca.slk-on-

Tyne, England.
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ELECTRICITY ON S. 5. LA GRANDE DUCMESSE.

Electricity is such a necessity aboard ship that

now even." stean> vessel, for whatever purpose de-

signed, is fitted with, at least, an electric lighting

plant. From a beginning tnadc in the lighting

'•TARBOAKli SIIIK OK IIVXAMO KOOM.

of engine rooms and cabins, the applications of

electrical energy have been extended to a great

variety of practical uses. As complete an in-

stallation as can be found in a merchant vessel is

that which the new Plant liner. La Grande
Duchesse, is equipped. In this steamship elec-

tricity is used for seven separate and distinct pur-
poses.

The plant is located in a separate compartment
aft of the engine room, between the thrust bear-

ings. Entrance is had from the engine room
through two water-tight doors, opposite to which
in the after bulkhead are corresponding doors
leading into the shaft tunnels. In the center of

the compartment on either side of the kcel-line

the duplicate generators and engines are placed
in a fore and aft position. They are of the 20
K.W. direct-connected General Electric marine
type. These engines have high-pressure cylin-

ders 7 by 7 in. and cranks set opposite. Steam
from the main boilers is reduced at the engines to

140 pounds, which gives 35orevolutions a minute.
The generators are connected into a marbclized
slate switchboard bolted to a frame about 12 in.

from the engine room bulklicad. This is a little

over 5 ft. square, in one piece, is 2 in. thick and
weighs 1,200 lbs. The fittings which arc shown
in the accompanying cut include two main
dynamo switches, fifteen feeder switches, one
motor switch, one three-point volt-metcr switch,

one volt-meter, and three ammeters. Two of

these are for the generators and one for the

search-light circuit. There is also on the board
one ground detector and two Carpenter enamel
field rlicostats. For purposes of observation, two
single incandescent light brackets illuminate
the instrtmiont?. Overhead in the center line of

the board the rheostat for the projector is

bolted to the deck beams. Of the sixteen
circuits cnntroUi*! by the ix^Trd swilrhes, ton

go to as many distributing points for gen-
eral lighting on the two-wire iio-volt sys-

tem, using Edison lamps. These distributing

boards are located at convenient points on the

various decks. The boards are made of blue

Vermont marble and are enclosed in cabinets

made of wood to correspond with the surround-
ing joiner work. The wiring from these centers,

which is arranged so as to have not more than
eight lights on each circuit, is run in hardwood
moldings. The staterooms have one light each
with the lamp switch at the head of the berth.

The other feeders from the switchboard are used;
one for the search light; three for the cargo cir-

cuits; one for the running lights, and one for the
two 12 K.W. motors operating the coal-trim-

ming apparatus. The ship has a total of 700 in-

canilLsctnt lights and one arc light. Tlie arc
light is fitted with a 12-in. projector in position

on the foremast just above the pilot house.
Inside the pilot house there is a variety of elec-

trical ap()aralus. Instead of having the wheel
connected directly with a steering engine under
the wheel house, the steering engine is placed aft

in the tiller room and operated by a telemotor
controlled from the pilot house. A brass column
in front of the steersman carries a wheel of the
usual pattern, and an indicator on top shows the

exact angle to which the engine should bring the

rudder when the wheel is turned. The connec-
tion between the controller and telemotor is made
with a 26 conductor. This does away with the

noise and inconvenience of rods or chains and
keeps the mechanical steering gear in compact
fonn in the rudder room. Tlie telemotor in-

stantaneously following the motion of the hand
wheel regulates, through suitable gear, the admis-
sion of steam to the proper ends of the steering

engine cylinders. To the left of the steersman,

r.KNKKAI VIKW OF SW[ H H lUiAKO.

on the wall of the house, there is an electrical

rudder indicator which is wired to a sliding con-

tact on the nidder quadrant, so the exact

position of the rudder can be read by a glance at

the dial. Incandescent lamps fixed in sockets on
the sides and roof of the house, corresponding
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wilh the positions of the running lights, are so

wired that should any of the running lights go
out. the corresponding lamp would be switched

in, and a huzzer at the same instant sound a

TKI.KPHOSK KXt IIASC.K OS MAIN DECK.

warning. There is also an annunciator in tht-

house connected with the thermostats at fourteen

diflfcrent points in the cargo spaces, fonning a

very complete automatic fire alarm system.

More novel and useful perhaps is a complete tele-

phone exchange with a central station and 150
instruments, giving instant communication be-

tween all parts of the ship. The exchange, a

view of wliich is given, is situated on the star-

board side of the main deck cabins, where an

operator is always on duty. In each executive

officer's cabin and in each state room a compact
instrument of the Bell long-distance pattern is

fitted to the side. In the state rooms the tele-

phone is placed close to the head of the berth,

and the passenger, if in his berth, can call "cen-

tral" by a push button, and unhook the receiver

without rising. Five connections can be made
at one time through "central." The necessary

current is obtained from storage batteries, taking

current at 8 volts from a rotary transformer,

shown in the cut, which is connected with the

lighting circuit.

There is also a novelty aboard in the electrically

driven coal trimming apparatus. The bunkers
are fitted athwarthship fore and aft of the boiler

room. Two gratings are fitted in the 'tween

deck on each side of each bunker close to the

loading ports in the sides. There arc, conse-

quently, eight openings into the bunkers through
which coal can be loadctl. each 20 by 27 in.

fitted with three crossbars about 7 in. apart.

This is sufficient to prevent the passage of too
large lumps of coal into the conveyors under-
neath. These run across the top of the bunkers
parallel to the bulkheads and each other. In
each conveyor an endless sprocket chain carries

scrapers 16 in. wide. 18 in. deep and 30 in.

apart. In the under sides of the conveyors there

are a series of slides, each of which is opened and

shut by a rack and pinion worked by a hand
wheel below. 'Die driving shafts of the convey -

ors are on the starboard side and are carried
tlirough the bulkheads into the boiler room.
There arc two 12 K. W. motors connected to

the shaft ends by reducing gears in the ratio of

twenty to one. The motors are overhead in the

boiler room close to the bulkheads. With the

gears they are enclosed in dust-proof casings,

which are provided with doors. The coal is

brought alongside in barges and dumped into

chutes in the usual way, which discharge over
the bunker gratings. Tlic direction in wliich the
motors run is governed, of course, by the side

of the vessel in which coal is being loaded, and
using each series of conveyors oppositely, coal-

ing could proccetl from both sides at once. A
handy switch permits of instant reversal of motion.
Since the vessel commenced running, this ap-
paratus has worked perfectly. One man only

is necessary to operate the slides in the convey-
ors so that the coal shall be evenlv distributed

over the bunkers. When the bunkers are nearly

full, it is necessary to put four or five nieti to

work for about an hour to level off the various

mounds which have been formed under the con-
veyors. The full capacity of the automatic trim-

mers has never been tested as the maximum rate

of loading is regulated by the speed at which the
buckets can be filled in the barges alongside.

This is far below the capacity of the conveyors.

Loading from one side alone the average rate

for the 500 tons taken aboard, is about one ton

a minute.

The greater part of the electrical equipment of

the liner was manufactured by the ("ieneral Elec-

tric Co. in its Schenectady shops. The electrical

steering apparatus was supplied by the W'illiam-

TELKMOTOR ATTACHF.H TO SlKKklXf. KNGINK.

.son Brothers, of Philadelphia, and the telephones

by the Bell Co. All this apparatus was fitted

aboard in the builder's yard at N'ewport News,
under the supervision of I'. H. Richardson,

superintendent of the electrical «lopartment of the

Newport News Shipbuilding and Dry Uo^'k Co.
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OKIUIN AND DEVELOPMCNT OF THE
PBRRVBOAT^l.
BV A. E. STEVE>S.

There is no other city of ttie commercial im-
portance of New York so bounded by navigable

streams, Frmii their physical characteristic?,

civil enginee ring was not able to supply crossings

TK VM ItOA T <)l KAKI \ I I M ^>.

in the way of bridges or tunnels until long after

the demands of travel had necessitated some
more modern means of transit than the rowboat,

or the periauger of our forefathers. The success-

ful application of steam in naviij;ritinii tuok p'.ace

in that harbor in which nature had made the

greatest local demands for such an improvement

;

and it is to t!u' rnmhination of such demand and
the ability to meet it, accidental or otherwise,

that New York owes the honor of being the

birthplace of marine engineering. Though the

birthplace of the science lias lost the position of

leadership in iiiaritic practice, there can l)e no
question but that in the specialty of ferryboats

New York still remains pre-eminent. A glance

at the amoimt of ferry business done on the

North and Kast Rivers and across the waters of

the Upper Ba\-. suggests the causes of this result.

It is estimated that every year the ferries between
New York and New Jet^ey alone carry a total

of passengers somewhat prcatt-r than the total

population of the United States. The yearly

ferry business of the harbor is probably not less

tli.'in 200.000,000 passengers, and 6,000,000 teams.

All of this is carried with remarkable safety, and
upon vesMb whkh are as a class far superior to

any ennged in similar traffic on any other wat-
ers. New York, therefore, is the best place in

which to study the quest imi of fcrrvboats.

Many of the older ferries antedated the era of

steam, and are still operated over the same routes

on which the perinntrer and rowboat carried the

colonial farmers of New Jersey and Long Island

to their markets on Manhattan Island. Follow-

ing these, soon came the ttam boat, or horse
boat, in which the muscular ]

« wer of horses and
iiuili - was used for the propnlsion of the vessel.

They were cither double hulled vessels, with a
radial paddle wheel between the hulls, or of the

scow type, w it!i wheels on each side, as shown in

the illustra:ion.

In 1812, two steam boats, designed by Robert
Fulton, were placed in use upon the Paulus

Hook ferry, from tiic foot of Curtlandt street,

and one by Colonel John Stevens \i\>o\\ the Ho-
boken Ferry, from the foot of Harclay street in

New York. Tiie latter boat, the Uttle Juliana, was
afterwards withdrawn from the service, and, as

then announced, in favor of the "more conveni-

ent" horse boat. It is almost certain, however,
that this retrograde step was taken because of the

monopoly enjoyed by Messrs. l-'ulton and Liv-
ingston for the navigation of the waters of the
State of Xcw York with stiam. Fulton's boats

had twin hulls, and measured about eighty feet

in length. Several of this type were also built

for tise on the Fast River, but they did not prove
siicces>f\il. In 1822-182.^, the lloboken Ferry
returnei] tu steam propulsion; and the boats then
adoptedmay be regarded as thcdirect forerunners
of the vast majority of American ferr>-boats. Lit-

tle infurniation survives as to the build of the

liob jkcn and Pioneer, the boats with which the
service was begim. Their immediate successor,
llie I'airy Queen, which went into the service in

1828, has had Ix'r memory preserved in the

sketch which is lu re reproduced. Her Ci >st was
Si 6,874.50. These boats liad their cabins below
• leek, and the teams stood on the open deck.
They could carry comfortably not more than one
liundrcd persons and six to eight teams. A drink-
ing bar was a feature, and in summer an awning,
shown in the illustration of the Fairy Queen, was
spread over the deck. The steering was by a
tiller, whicli was shifted from end to end. The
pilots stood forward and passed the word aft to
the helmsman. The engines of these boats were
suflicirnt to give (hem, for their day, a V( rv high
speed. They did not differ from the beam en-
gines of to-day in any of the essentials of design.
riie wooden side-wheels of that day have WIT-
vived in some of the modern boats.

IJy small changes the beam engine boat of to-

day, as illustrated by the Montclair, has been
evolved. In other directions, scattered attempts to
introduce the inclined, instead of the beam en
gine, and discussion of the advisabiUty of other
types, were about the only symptoms of advance.

OKP.IN Al. I \ I'K IlKAM rS(.|\l FK.RRV.

until the construction of the Robert Garrett and
Erastiis Wiman for the Staten Island ferries. In
these, a compound inclined engine and feather-

ing side wheels were introduced in place of the
beam engine. The vessels themselves WCTB large
and powerful, but their type has never been
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reproduced. Compound engines had also been

tried on the Fishkill, in a curious combination of

a steeple compound with Corliss valve gear, driv-

ing the ordinary beam. The boat was built for

the ferrj- between Newburg and I'ishkill in 1884.

This type also has never been reproduced. Spe-

cial conditions and needs in diflferent places, led

to widely different types in the ferryboat by the

natural process of evolution, but on routes where
conditions have remained unchanged early

forms sur^'ivc.

1-or example the heavy ice on the Straits of

Mackinaw has produced such ice fighters as the

St. Ignace and St. Marie, while though the horse

boat has passed away, the rope ferry survives as

a costless form of motive: power, and the row
or sail boat is still among the successful ferries of

the day. In addition to changes in form, due to

physical characteristics of the route and the

amotint of travel over them, different classes

MODERN SINGLE PECK FKKKVBOAT.

of travel have produced different types of

boats; as for instance, the powerful ferry

steamers plying between Detroit and Windsor,
and San Francisco and Oakland. In the former,

like most examples of naval architecture on the

lakes, an originality and desire for improvement
is displayed characteristic of their western ori-

g'in. Designed to ferry trains of cars, they are,

of course, of quite a different type from the ordi-

nary passenger ferryboat. Their most marked dif-

ference lies in their motive power, which consists

of horizontal engines running at high speed and
placed below deck, driving the sidewheels

through pinions and gears. The wheels arc

capable of working independently, and give the

boats great maneuvering power, but the rattle of

the gear would be inadmissablc in ordinary

passenger service. A similar service is performed

in New York harbor from Mott Haven to the

New Jersey shore, on the ferryboats Maryland

and Express.

Probably the earliest demonstration of the

practicability of screw propulsion was made in

a small model (now preserved in the .Smithson-

ian Institution in Washington) which in 1804

and 1805 was tried by Colonel John Stevens, of

Hobokcn. While the boat was simply an experi-
ment in steam propulsion, she demonstrated, at

that lime, the practicability of the use of screws.

It is curious that many of the experiments were
made between l^arclay street, New York, and the
ferry landing at I loboken, although the boat
could in no sense be called a ferryboat. Screw
propulsion at that time was abandoned because
the route to .Albany, which early New York de-

signers had in view, did not allow sufiicicnt draft

to accommodate the diameter of the propellers

which experiment showed to be necessary with
the slow engine speed of the linie.

In the fifties, Colonel Stevens' sons designed,

and actually contracted for the construction of a
screw ferryboat, whose mutilated model is still

in the possession of the writer. For some
reason, however, the vessel was never built, and
the subject remained in abeyance until in 1867
Livingston Brady, of New York, patented a sys-

tem of screw propulsion for ferryboats. Two
vessels were subsequently built for use on the

Mississippi River. While accounts agree that

they were otherwise satisfactory, the wash caused
by the race from their propellers proved so de-

structive to levees that their use had to be aban-
doned. These vessels were afterwards used as

agitating dredges in the Mississippi passes.

There is n*)w building in Belfast for the White
Star Line an addition to its transatlantic fleet

which in size and j>ower considerably exceeds

any vessel afloat or building. This new liner is

to be called the Oceanic, a name which was very

worthily borne by one of the first steamships of

the company, now withdrawn from service. The
Oceanic will be 685 ft. between perpendiculars,

704 ft. over all and between 17,000 and 18,000

tons gross register. She will be fitted with twin

screws, and will, in general, follow the lines and
equipment of the present Majestic and Teutonic.

It had been known for a long time that the com-
pany had in contemplation the construction of a

monster passenger boat and the lack of detail

caused many exaggerations to be circulated

about the speed which she would have. Even
27 knots was said to be within the limit. The
Oceanic will probably be fitted with more power-

ful engines than any other liner in existence, but

according to the most authentic reports, the ques-

tion of speed will be subordinated to the comfort

and conveni<?nce of passengers, of all classes.

The Oceanic will be fitted as a mercantile armed
cruiser.

Traffic returns of the Manchester Ship Canal

for 1896 give a total tonnage of 1,509,659 tons,

a substantial increase over the previous years.

The total for 1895 was 1,087443 tons and for

1894, 682,600 tons.
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iNCREASINQ SIZE OF LAKE STEAMER^.

Marine architects find the increasing size of the

Steamships which ply on the Great Lakes a sub-
ject <^ peremual interest. In the early (lays of

steam navieatkm a vessel of 780 tons was called

"bi^." Half a century was required for the limit

in size to climb 10 2.500 tons. In 1891, 300 ft. keel,

40 ft beam and 24 ft. in depth were the dinieii'

sions of the largest vessels. Since that time the

increa'se iti svo lias been remarkably rapid. The
lenj:;^!! 01 keel has been increased from jofj ft. to

400; the breadth of beam from 40 ft. to 48; the

depth from 24 ft. to 2S; the tomuge from 2,500
to 4,500. Even this by no means sets the bounds
for the shipbuilders. \o les-; an authority than

W. I. Babcock of the Chicago Shipbuilding Com-
pany i»redicts that vessels 500 ft. long with a

capacity of 6.000 tons will soon be Iniilt, ami
this, too, regardless of any prospective increase in

the depth of water in harbors and channels. Mr.

Babcock Uiinks shipbuilders will be content to

stop at the 6.000 ton limit for some time to come,
even with the twenty foot waterway to the sea.

Just to show what the navigators of the Great

Lakes have to contend with a few figures taken

from government reports on the depth of water

at some of the princi[)al harbors may be of in-

terest.

The entrance channel to Chicago harbor has
been dredged to a depth of 20 ft. thongh at

the entrance to the river the depth is but 18 ft.

Over the La Salle street tunnel, a short dis-

tance from the mouth of the Chicago river, there

is but 16 ft. of water. Only a small part of the

river has over 15 ft. of water. At Duluth a

depth of 13 ft. is maintained at the canal entrance.

In the greater portion of the harbor basin the

depth is 16 ft. At St. Joseph and Benton harbor
flic available <1« ptli in harbor and canal is 12 ft.

At Buffalo vessels drawing 23 ft. can enter the

OUttf haibor. BufTalo river and Blackwell canal

allow a draught of \6 ft. At Calumet (South
Chicago) 12 miles from Chicajro. a depth of 16 ft.

is maintained. The Illinois .'^tiel Ci nnpany's basin

has a depth of 19 ft. At Cleveland the depth in

various parts of the harbor ranges from 17 to 20
ft At F.ric the depth is i8 ft. at mean lake level

or not les* tbnii i6J ft. at low water. At Grand
Haven, the pi in :pal harbor of refuge on the east

coast of Lake Michigan, the depth is 18 ft. At
Manitowoc 15A ft. At Milwaukee the channel
between piers at the eiitraiirr to tin- ri\er affords

a dej^th of 19 ft The average depth of water in

the nver is to ft. The Sault ste. Marie canal has
a depth of 21.5 ft. The Detroit river has a num-
ber of shoal spots where there is but 17 ft. 01

water. The work of dredging a 21 ft. channel

through the river will soon be completed. Be-
fore the close of the present season an 18 ft. water-

way between Duluth, Chicago and Bu£bIo win
be completed.
There has been a vast amount of talk

about the Chicago drainage canal having a

disastrous eflTect in k>wering the lake levels. The
consensus of opinion among the best engineers
is that they do not know anything about it and
that they will not know until the channel is in use.

They are inclined to believe that the lowering in

level will be too slight So be of a!iy consequence.

Judging by the vast amount of money recently

mvesteS in vesseto of large size no apprehension
that the lakes will be drained by the channel
exists. Statistics show more vessels of large size

on the Great Lakes than on the Atlantic coast.

Of the 3.333 vessels of all kinds aggregating
1,324,068 gross tons, on the lakes, 383 are of 1,000
ti'iis or over, wliile on the Atlantic coast out of

the 16,786 vessels of all kinds aggregating 2,667,-

314 tons, but 247 are of 1,000 tons or over. Bring-
ing the comparison right up to date it is found
that the lake shipyards arc still gaming on the

Atlantic coast builders; for in the three months
ending with the year 1896 three new steel vea-

sels were registered on the lakes with an aggre-
gate gross tonnage of I3,8<X).30, against four steel

steamers on the .\tlantic coast with an aggregate
gross tonnage of 9,442.76. More steel vessels

were built on the Great Lakes last year than in all

the rest of the country together. Vesselnien

agree that the larger boatS are to be the control-

ling factor in lake navigation in future. One-
thira of the general traffic in coal, grain and iron

ore this season will be done in modern vessels

constructed to utilize the increased depth of

water. By the opening of navigation there will

be 20 ft. of water to all the elevators in South
Chicago. Even cities as small as Manitowoc are

endeavoring to secure a greater depth of water

in their harbors in order to retain their share of

take commerce. Chicago business men fear the

larger vessels may cea^c tr< quenting their harbor

and transfer their business to South Chicago,

hence the movement to have the tunnels under
the river lowered has a great deal of energy be-
hind it.

Experimental tests with the sand blast in clean-

ing ships' bottoms are being made at the navy
yard in Brooklyn, N. Y. The preliminary test

was upon the hiill of U. S. S. Atlanta. This was
entirely satisfacton,'. With a pressure not to ex-

ceed 15 pounds, the blast swept away all incrus-

tations with great rapidity. The nozzle, attached

to a length of flexible pipe, was readily moved
along the skin, leaving the plates clean and hicr'i-

ly burnished. The apparatus is very compact.

A small compressor supplies the blast, which is

rnnvcved in iron pipes along the dock coping. At
convenient intervals there are connections to

which the piping leading down into the dock can

be attached. Sharp sand is admitted to an at-

tachment at the nozzle of the hose. The time
occupied by this process rnmparcd with the ordi-

nary method of scraping is said to be five times

as bat The process has been in use in foreign

navies for some time.
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5TEAM YACMT FOR HAKKISON B. flOORE.

There was !aimc!ii il

at the yard oi tin

John N. Rnljiiis Co.

at Erie Basin, Brook-
lyn, N. Y., March 27,

a. steel steam yacht for

Harrison B. Moore,
which will probably
prove to be nnr of tliv

fastest pleasure crafts

hi Eastern waters.

The designer, Mr.
Henry J. Gielow, has
ainieil ".o produce a

vessel in wliicli the irt-

t e r i o r accommotla-
tions would be ample,

and a high rate of

speed for cruising

could be economi-
cally maintained.

Particular care has

been taken in the

selection of material

and constnutiou to

produce a thoroughly
staunch, seaworthy
and yet speedy craft
The htill is of mild
steel, having a tensile

strength of from 55,-

000 to 60,000 lbs. per
sq. in. and an elonga-
tion of not less than

25 per cent, in 8 in.

The dimensions are:

Length, 172 ft. 6 in.,

over all: 140 ft., load

water line; beam, 18
ft; depth 10 ft The
mean draught with

full equipnnnt and
stores aboard is 7 ft.

9 in. Carrying out the
idea of safety, a
double bott(^ni has
been built amidship
which will be Utilized

for fresh wafer tanks,

or for water ballast in

a s( a\vay. There are

four steel water tight

bulkheads, so placed
that the yacht would
float even with two
cotni)ariments filled.

The lines are verv
graceful, tapering
sharply forward, and
there is a handsome
clipper bow and con*

siaerable overhang at

tbc ^tcrn. 'riit-rc an: !\\ niasts and one fun-

III. I, wiili a couiiikial)k- lakc, making altogether

a very smart looking vessel. The deck is flush

from stem to tallrail, and none of the deck fit-

tings will show above the bulwarks except the
deck house. This is 26 ft. loui; and rises 5 ft. 8 in.

above the deck. The ruol is level and is reached

from below i)y a ladder with brass rail, which also

runs around tlif toj) of the house. This niakrs

u very convenient platform for observation in line

weather. In the forward end of this house the

social liall is situated, and back of this is the

butler's pantry, fitted with a dumb waiter con-
necting with the galley bi'low. In the after end
the captain's state room is furnished in com-
fortable style, and has In it a chart rack and desk.

The crew's quarters are forward on the main
deck. They are very roomy and conveniently fit-

ted up. Aft of this is the ward room and officer's

rooms and then the galley. Xcxt come the engine
and boiler rooms taking up 33 ft along the keel

line and the width of the hull. An air space

about a foot wide aft of the engine room bulk-
head, prevents the radiation of any heat from the
machinery spaces into the state rooms. The sa-

loon is 15 by 17 ft. fitted with two si<leboards

and four sofas, these arranged so that tliey

can be readily converted into berths and
by means of curtains the saloon can i>e

divided into four sfi)arate coin])artments. There
are live staterooms, four forward of the saloon,

and one aft which takes up the entire wklth of the
vessel. There are also two wing berths in the

after end of the saloon. Every room has both hot
and cold running water. Polished mahogany is

used for the interior joiner work and the deco-

ration is in white and gold. Lighting through-
out w ill be by elecfrieity, the plant consisting of

a generator and a storage battery.

The propelling engine is of the four cylinder
triple expansion type, with cylinders 14 in., 21^
in., and two 24 in. dia. by 18 in. stroke. The bed-

plate is of steel, and all the moving parts

are of steel as light as is consistent with
strength and durability, the bearings and pins
having extra large wearing surfaces. Piston

valves are used throughout The estimated I. H.
P. is 1,000 at 300 revolutions and a boiler pres-
sure of 250 tbs. Copper is used for tf;c condenser
shell for lightness. This has eight hun-lred % in.

tubes. A rotary engine operates the > :y ilating

pump. Steam is generated in two Roberts water
tube boilers, placed side by side aft of the engines,

the line sliaft running between. The rough
dimensions of the boilers are width, 6 ft 3 in.;

length 9 ft. 9 in. and height 6 ft. 8 in. The grate
area is So sq. ft. and the heating surface is 2,640
sq, ft. horced draught on the closed fire room
system is produced by a blower coupled to a twin

cylinder high speed engine. The yacht will be
known as the "Marietta," and will be commis-
sioned about May 30 next.
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NEW DOCK AT N. Y. NAVY YARD COnPLETEO.

Xew TiiiibtT Dry Dock No.* 3 in the Navy
Yard at Brooklyn, N. Y., was tested Mkrch 17
by the docking'of the Monitor "Puritan," 6^000
tons. This is the largest dock on the eastern sea-

board, and in general dimensions the biggest

anywhere on the coasts. Its construction was at-

tended by many difficulties, natural and other-

wise, not the least of which was the fact that the

dock site is a qiiicksimd. After the excavation

had been made sheet piling, 8 in. thick, was
driven around the space which was to form the

bottom of the dock, also transversely under the

Dock No. 2. Connection is made with the new
dock by two 42 in. pipes. The pumps have a
capacity of 85,000 gals, a niinutc. Tlicre is aUo
fitted for Dock No. 3 an independent drainage
pump with a capacity of 7,000 gals, a minute.
Tests made by the Government showed the leak-

age into the dock was very slight. A test of 49
hours showed less than a foot of water on the

floor, which would give a rate of inflow of 6,800
gallons an hour.The total capacity of the dock at

M.H.W. when filled is 15.605,000 gallons. Dock
No. 3 is distant 150 ft. from the Simpson timber

dock, officially known as Na 2, and is paralld
with it. It will easily accommodate the largest

DOCK. Lenetb on Coping
HMid to oator gKt*.

I.c^t" cin r'.oor

Head 10 outer catc
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IMMKN- IONS UK |1K\ DDCKS IN f. S. N A \ V VAKD:-.

floor, and also following the outer line of the

cross cap system. Rough timber piles were
freely used in getting a foundation, and under the

floors concrete was laid, 4 ft.

thick. Concrete was also ex-

tensively used in the abutments
The floor is built up of 12

"

in. longitudinal stringers sec

to the tops of the foundation

piles, upon which are secured 14
by 16 in. transverse floor tim-

bers, spaced 4 ft. centers. Upon
these timbers there is bolted tlic

3 in. working floor. The side or altar

system is of 5§ by 15 in. braces in

pairs, embracing the pile heads in

the side structure. The braces are

notched to receive the 8 by 13 in.

I'lngittuiina] timbers which form the

altars or step.s. These alTord conven-

ient ingress and egress to the dock at

all points. A system of transverse

cross caps secured to piles and to the
j'i[)S of tlie altar braces, forms tlie stif-

fening construction outside the lines

of coping and surrounds the entire

dock. There are several transverse

lines of sheet piling in the abut-

ments as stopwaicrs. The sides are

strengthened by tie rods, secured to anchor

piles outside the cross cap system. Yellow
]>ine is the timber used thronghont. with the ex-

ception of the oak which occurs in the abut-

ments. The whole structure is bolted and
Sfcured in a substantia! manner. The necessity

for this is apparent, when, for instance, it is re-

membered that the pressure against the edges of

the caisson, when the dock is dry, is 28,000

pounds to the square foot The dock is emptied

by the centrifugal pumps which were pat in for

ships in tiie navy and is long enough to hold two
vessels, such as a battlesh^ and a monitor, at the

same time. The acconqianyUig^ drawmg shows
-JIT II —

OMORAM 8H0WIN0 OOMMRATIVEaiZE OF CAIStONS, UA DRY DOCKS.
•HOWN THUCNo. T effOOttLVN,

N 1. 7. ASD (X>C«<S A'' Lt*0

POtIT o«CM»«D, BOt<, Piji'-T tOl,^[^.

M»T ROVAL, S.C.

grapliicaliy the comparative size over all of Cais-

sons of six U. S. Dry Docks, including those of

the three largest, viz.: Brooklyn dock, No. 3;

Port Orchard dock in Puget Sound, and Port
Royal dock. South Carolina; all of recent con-
struction. Thr fliir:cnf;inns of thesc docks are
given in the arcompanying table.

The Brooklyn dock is by far the most im-
portant. Though it has a foot less water over the
sill than the Port Orchard dock the depth
is sttffident to take in, under normal conditions,
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the largest ships in the navy now built or likely

to be for a considerable time. Its strategic posi-

tion as well as its situation on the eastern sea-

board in easily navigable waters* and its close

proximity to the splendid resources of the New
York Navy Yard have all to be considered.

The plans for the dock were prepared by the

Bureau ol Yards and Docks of the Navy Depart-
ment, now under the direction of Commodore
Edmund O. Matthews, U. S. X. Tt was com-
pleted by T. and A. Walsh, comtac:< irs. of New
York, the work being in cliargc of Engineer C.

M. Bird, of Wilmington, Del., who has had much
practical experience in the construction of gov-
emnent dry docks.

NEW APPARATUS.

A New imeetor lor ilUrlae Use.

Among marine engineers the Penberlliy Auto-

matic Injector has obtained a wide reputation for

its remarkable efficiency. The working range of

this injector, however, has hitherto been limited

to steam pressures of from 20 lbs. to 23 lbs. low
up to 145 lbs. to 155 lbs. high, with an ability to

handle hot water at 120 to 125 degf. at 60 lbs. to

80 lbs. steam pressure, and at 125 lb?, steam pres-

sure, water at 95 to too deg. While these results

have been satisfactory, the Penberthy Injector

Company, Detroit, Mich., has realized for some
time an increasing demand among marine en-

gineers for an automatic injector which would

PENBERTHY SPBCIAl. INJECTOR.

work on higher steam pressures. It has made
large numbers of the regular Penberthy Injector

with special jets to work at 200 lbs,, but in such

rases the lowest pressure has Ikh n raised to 50
lbs. or 60 lbs. To get over this difficulty the com-
pany carried out a series of experiments which
have resulted in the manufacture of the new Pen-

berthy Special Injector. Tliis has a working

range of from 15 lbs. to 250 lbs. high steam pres-

sure and will at* the same time handle hot water

at T40 to 145 deg. on 65 lbs. to 80 Iba. Steam, 135
t i 140 deg. at too lbs. Steam, and 119 to 133

deg, at 1 50 lbs. steam.

The reasons for the effectiveness of the new
injector are thus explained by the company: In

all automatic injectors heretofore made the

vacuum valve, or overflow valve, K, will fall

away from its seat the moment the vacuum at the

points of the jets, G and H, is lost, which takes

place as the temperature n'\ ilu- u atcr increases at

this point With this injector, it will be noticed

when the valves, L and K, are seated the end of

the valve, L, comes against the end of the over-

flow valve, K, and the full boiler pressure being

against the opposite end of the valve, L, the

valve, K. is Iicld firmly to its seat; thus accom-
plishing automatically that which in positive

injectors requires two or three valves to be oper-

ated by the engineer. Again referring to the cut,

the chamber in which the delivery jet, H, is lo-

cated, is termed the pressure chamber, and in no
other injector made is there an outlet from this

chamber, except into the boiler. In the Penber-
thy Special there is an outlet around the valve, L,

to the overflow. Therefore, in starting this injec-

tor, the only pressure to be overcome is the at-

mospheric pressure, the water passing through
the jet, H, into the pressure chamber, and then

out amund the valve, L. This gradually closes

as the current to the boiler is established, and the

valve is thereafter held to its seat by the full

pressure in the pressure chamber, referred to,

which also acts through this valve upon the valve,

K, as mentioned.
The Pcnl)erthy Injector Company fullv guar-

antees this injector to do all that is claimed for it

as above, and dettres that evcr>' marine engineer

should familiariie himself with the new method
of cfmstructTon and new prindptes involved. The
company will s;;i;rl a full descriptive circular tO

any marine engineer on application.

Brass Redudaf Valve.

A new reducing valve, put on the ninrk-t hv
the Viaduct Brass Works, is shown in t!i<' cuts.

This valve is designed to reduce and maintain

whatever steam it may be adjusted to, r^rdless
of the initial pressure, so long as this pressure

does not fall l>clow that to which the valve was
adjusted. The valve consists of a valve cylinder

with annular ports, and a piston vahre fitted into

it, which is so arrangfed as to open and close

these ports, also leaving a conhned space betw een

the end of the cylinder and the lower end of the

valve to receive the reduced pressure to operate

it. By rcferringr to the sectional view, it .will be
noticed that the liigli pressure enters through tlie

induction pipe into the valve cylinder between
the two pistons; and, the pistons being of the

same diamotcr. it is powerless to move the valve

until h pas.scs through the aTinular ports to the

outer chamber or low pres=urc side, and as soon
as the low pressure that the valve is adjusted to

is obtained, it will, by means of the small port

leading from the low pressure ^ide, c immimica-
ting with the confined space below the valve at
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the end of the cylinder, operate on the end of the

piston valve, forcing it shut against the means
for forcing it open. As soon as tlie pressure
weakens, tt also weakens on the end of the pis-

KXTKRIOR AND SECTION OF VALVF,

ton valve, and the means for forcing the valve

open will force it down and let in more supply

to maintain the adjusted pressure. This valve

is manufactured by the Viaduct Brass Works,

35 West Center street, Cleveland, O.

High Speed Vertical Bngine.

The Shepherd vertical automatic engine,

which is illustrated herewith, is designed espe-

cially for direct connection. The simplicity of

design, the high speed at which it is capable of

being nin, the liberal wearing surfaces allowed,

and the very small space a given power occu-
pies, make it particularly useful for driving di-

rect-connected generators for lighting, or for

pumps, blowers, etc., on steamships, yachts, and
ferry-boats. The engine is very clean and neat

in operation; not a (Irop of oil is thrown about
on the engine room floor or walls.

The beil and frames are of cast iron, well

ribbed and braced, and contain within themselves

the cross-hcail guides and the main hearings,

thus making it impossible for the main working
parts to get out of line except by wear, and ad-

justment for correcting this is provided. The
back frame contains the guides and the rocker-

arm bracket, and supports the cylinder should

the front frame be removed. The cylinder and
steam chest arc cast together. The cylinder

and barrel and both top and bottom heads arc

jacketed with an air space or non-conducting
material. The valve is double ported for both
steam and exhau>t, and is self adjusting for

steam lightness, automatically following up all

wear. It is also collapsible and acts as a relief

valve in case of water in the cylinder. Tlie gov-
ernor is of tlie Shepherd type, which gives re-

markable results in the way of close rc ulation,

and combines simplicity, freedom from dirt (no

oil being used about it in any way), and noise

or pounding even after long use. The crank
shaft is a solid steel forging, countcroalanced.
The crank pin and main bearings arc of very
liberal proportions, and are automatically oiled

by ring or chain oilers, which keep a continuous
stream of oil running over them all the time.

Tlie piston rod, connecting rod, valve and ec-

centric rods, pins, bolts, arc also steel forgings,

accurately machined. The cross-head is of

phosphor bronze or cast steel.

These engines are made in simple and com-
pound types, the latter, both cross and tandem
style, either for belted or direct connection, by
the Davis-Farrar Co., of Eric, Pa., from the de-
signs and under the personal supervision of Wm.
G. .Shepherd, the Vice-President and Manager.

^^^^^

&llK)'HKkl> AirTOMATIi; ENOINK.

The Davis-Farrar Co., antl its Manager, have
both had an extended experience in the design
and construction of steam engines for marine
uses.

Ornamental Radiators for Steamships.

Improvements in the heating of staterooms
and saloons of steamships has kept pace with the
development in other conveniences. The coal
stove of early days gave place to the steam coil

of imsightly pipe. This was so out of keeping
with the artistic interiors of modern boats that,

while it was a practical success, it is being rapid-

ly displaced by the neatly designed and compact
radiator. The Fowler h Wolfe Manufacturing
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Company, 391 Bourse Building^, Philadelphia, Pa.,

has given much attention to what it terms orna-
mental wall and steamship radiators, and has re-

cently completed installations on the steamships
La Grande Duchcsse and Creole and also on the

pilot boat Sommers N. Smith.
The radiators are manufactured by the com-

pany in sections of two sizes, viz.: Standard size,

12J in. wide and 24 in. long, containing

7 sq. ft. of surface; and a smalkr section,

12J in. wide and 17 in. long, contain-

ing 5 sq. ft. of surface. Both extend out from
the wall 3i in., leaving ample air space behind.
The larger section is sufficient to heat large out-

side staterooms, and the smaller size, inside

rooms. For the saloons, cabins and larger

rooms, these sections may be coml>inod in a va-

riety of forms and in any sizes required. The
various forms and combinations of sections are

fully shown in the new catalogue of the company.
The radiators are made to withstand a pressure

of 200 pounds to the square inch and more if re-

quired. They may, therefore, be safely used
under high pressure direct from the boilers, if by
accident the pressure reducer should fail to act.

The company has orders in hand now for sets for

four American steamships and for foreign vessels.

gallons of water, this weight is considerable.
By reference to the cut, it will be observed an
arm is used to guide the lever while the ship is

rolling, and another part is used over the ful-

Bundy Trap for riarine Uses.

The wants of marine engineers, for simple and
durable devices, arc taken into account in the

design of the Bundy Steam Trap. Tlie illustra-

tion here shows a trap specially desigtved for use

CABI.\ IXTKRIOK >HOWIN». KAIHAIUK,

aboard ship. It operates through the weight of

the water which flows into the pear-shaped bowl.

As the large Bundy Traps liold from 40 to 60

EXTERIOR VIKW OUNOV TRAP.

crum r»f the lever to keep it in place. There is

but one motion of the ship that can afTect the
working of the trap and that h.is been fully over-
come, the manufacturers claim, by this device.

The Trap is made in two
classes, viz.: The Return
Trap and the Tank Trap.
J ho Return Trap will re-

turn condensation to the

boiler, or feud a boiler like

a steam pump from a feed

water heatir. The Tank
Trap will discharge the

water into a tank or over-

board. When the water

has sufficiently filled the

bowl it settles in the frame

and discharges After

emptying, the ball weight

on the lever raises the

lx)wl. There are no in-

terior working parts or any
contracted opening, the full

size being carried all the

way through the trap. The
Bundy Trap will raise

water two feet for every

pound of steam pressure

carried. The manufactur-

ers have issued a very com-
plete prospectus of this apparatus, which can

be had on application to the A. A. Griffing Iron

Co., 6r Centre street, New York.
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Marine Engineering is live product of what-

ever carefulness and judgment tlie publishers pos-

MM» modified only by the difficalties incident to

the construction of a technical journal. They
believe there is a fairway for a publicatif i that

is designed to be accurate, absolutely impartial,

and altogether devoted to American shipbuilding

and engmeering. The record of the trial trip is ap-

parent. When the machinery shall have been in

operation long enough to properly adjust the

bearings better performance will be possible.

Several wealthy Americans have within a com-

paratively short time placed orders abroad for

Steam yachts, which in the aggregate will amount

to a very considerable sum. Why they deliber-

ately passed over the talent of Am<;rican naval

architects, and the skill of .American shipbuilders,

not taking any account of a proper patriotism, is

a question which no persons but themselves

conld ;:)tt !!ig;cntly answer. That gnm! !)oats can

be built abroad none but an ignoramus would

deny. That as good and better boats are built

on this side of the Atlantic has often been shown.

Wherefore the choice of t!ie<;c yachtsmen? It is

not alone the monetary loss of tiie yachts to the

home yards that hurts, but the very serious dis-

play of want of confidence in American genius.

What win the foreigner, who is in need of ships,

tliink of tiicir actions? They are men of influence,

and as yaclitsnicn, are supposedly familiar with

the capabilities of American builders. It is

pleasant to contrast with this the discrimination

shown by Mr. Harrison B. Moore, the launch of

whose yacht, Marietta, is recorded in this issue.

Twice before has a yacht of the same name been

built for him in an American yard. May he live

to bttOd and enjoy as many more. The new yacht

is as fine a boat as any tliat ever made the trip

between tlie Cloch and Cumbrae lights. Suc-

cess to Marietta, the third.

In a rci i lit editorial the New York Sun
cited the number of niisliaps to vessels of the Brit-

ish Navy, in one week, to show that "accidents

are not peculiar to American ships.** A com-
parison would not be entirely fair, taking into

consideration the respective sizes of the navies. So
far, however, as the engineering departments of

our warships are concerned the officers would not

fear a comparison made on strictly equal terms.

Having in mind the shorthandedness of the en-

gine-room staffs on the vessels of tlie American

Navy, the only peculiarity is that accidents are

not much more frequent. An investigation of the

records of other navies would show that accidents

arc not rare in any. The liability to breakdown

or mishap is inherent in all mechanical contri-

vances. When an accident happens the dryland

sailor usually exag^perates its importance. It is the

unfamiliar danger which is the more fearful. This

citizen who, on a railroad train, hears with tn-

difTerence that a hot box compels a wait, cr that

the locomotive has failed, gets ners'Ous and a])-

prehensive on an ocean steamship, even if the en-

gines are only stopped. If he owns a bicycle

which, when he is riding, develops about one-

eighth of a horse-power, he can from his exper-

ience with repair bills appreciate how much
greater is the probability of accident in apparatus

which develops, perhaps, 10,000 horsc-powei

,

even allowing for the larger factor of safety in the

latter.

Elsewhere in this issue will be found an ru i-oir^.t

of a quick repair which was effected by Uic en-

gine-room staiT of the S. S.La Grand Duchene. It

is true the weather was good at the time and the

clement of risk did not enter into the matter at

all. Nevertheless, it afforded a good opportunity

for sizing up the inventiveness of the staff and the
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abUity to put ideas into prompt execution. Amer-
kan ingenuity can always be relied upon in an
emergency. In recdvii^g proper credit for ha
ability in emerg<:-ncics. the engineer is at a disad-

vantage as compared w ith his brethren of the nav-

igating department. The one is buried in the ob-

scure depOa of the engine-room, while die other

is on (Icck, conspicuously in evidence in times of

sudden peril or distress. There is, perhaps, only

one time during the life of a steamship when the

engineer receives his dues—that is the trial trip.

Attention is then attracted to the nianasjcnient of

the engine-room, especially when the builder re-

ceives a handsome bonus for speed. The substi-

tuti6n, however, of bare peUta, in the modem
steamship, for the heavy rig of former days, must

direct the attention of the thoughtful to the reli-

ance which has come to be placed on those down
bdow. There is as mudi neoesnty for courage

and knowledge on the starting platform as there

is on the flying bridge. A competent engine-room

Staff is an added insurance of safety, which the

passenger may well consider, and for which the

shipper has no extra rate of premium to pay.

Secretary John D. Long, of the Navy Depart-

ment, lias taken a very proper stand in refusing

to permit any unfairness toward the employes

in tlie Navy Yards, for the benefit of political

mechanics, who expected to get easy jobs under

tiie new administration. It needed the exercise

of good judgment and courage to give this reply

to the influential congressional delegations, from

the districts in which the various yards are sit-

uated. There was no halfheartedness either

about the answer of the Secretary of'the Navy,
which reads:

"It la the intention of tbe Department to enforce

falrlj and Justly tlut regnlattons as promulgated: and
t» disarm nnjuat crltSdsm It is ncoMsary that tbe
attention vt eaCh flOenr at tt$ yards be called to do
what Is expected of blm, to tiie certalntjr of punlnh-

mMltlf any ppraon Intrusted with tlie cnrKrceiiioiit of

the labor regulations violates ttiem, or falls, tbrougli

carelessness rnd negligence, to perform the dvtiss ex-
pected and required of him."

The "machine" experts will consequently not

have tiie privilege of ddng scamped work at

the taxpayers' expcn?c. If there is any work in

whirh the moral obligation to be thorough is

more binding than another, that work is the con-

struction of ships of war. The very honor of the

nation may depend upon the skill and care with

which some minor part of the mechanism of a

war vessel is constructed. Merit alone should rule

m the sdectkm of empk^es.

THE ENQINEE-R, BY AN ENQINEER.

At tlie recent unnivcrsjHy diuner of tlio Stevens
Institute of Hoboken, N. J.. Eogineer-ln-Chief George
W. Melvtlle, n. B. N.. respondlDfr to a toast made sev-
eral statements wliir li. though tin-y r.-fcr primarily to

the Xavnl Service, can with much prulit be eousldereil

by members of the Merchant Uarlne. For tbe benefit

of sudi tbe foUowlag extracts are bere pnbltobed:
• • •

It '.las been a crime of tlie englneeriiij: profession

that it has been too Indifferent in securing due credit

and honor fbr ttsi professional aeblevements. Tbe
teclmlcnl expert and st ientlst bas been too back-
ward in claiming the substantial rewards of his labor,

and this lack vt bealness edlefeaer bas always stood
in the way of his offlclal. financial and social advance-
ment. The legal and meilloal fraternity have each
established a code of ethics which Kccures to Its mem-
bers and to tbe profession tbe rewaru of iadivldaid

labor. But tbe engineer ham too \onte been eontent

to build the foundation, and oven the strticturc of

great iuventioos, and then permit others to claim

tbe rewards wbldi slioald aeeompanj bis wortc.
• • •

The triumph of the engineer over prejudice ami
tradition bas been comparatively rapid, for it re-

qnhred but fifty years to make steam tbe principal

motive power on board warships. Ofllelal reeognl-

tion has not yet born given to the work of the engi-

neer, and particularly in naval matters has the

engineer been unjustly treated. The attempt to de-

prive him of a Just share of the rewards and emoln-
ments of the naval service bas impaired! the efflcienry

of the organization, and bas caused bitter internal

strife, which is to-day our great naval weakness, and
wboee eontiauanee Invites disaster In time of battle.

• • •

There came with the naval engineer the civilising

Inflnences of the song of steam, and with each sue-

eesBlve advance in tbe Installation of a higher type

of engine and steam generator, there has been a pro-

gressive Improvemeut in the diaracter and intelli-

gence of the crew. Ana, therefore, with macb Joy
not only tbe engineer but tbe world ean say: Gone
are tlie clays when tlio c.api.nin of a w.-irship was an

absolute despot, and when naval crews were com-

posed Of deqterate men. who, in tbe opinion of tbe

sailor officers, could only be made amenable to div
cipline by being tlogged Into shape.

• • •

Our naval commanders of tnc past century be-

queathed to this nation predomlnaoee on tbe ocean,

a predominance which was lost in the tran'iition from

tbe sail to the steam age. This iuherltauce will yet

be reclaimed, but it will be secured as much by the

work of the engineer as by that of the sailor. Anu
If the national government will permit tbe setenttflc

colleges to send forth the elet t uf tb< ir gradn.itcs

to compete tor commissions in the naval service, then

It may be that the genius of the engineer graduates

^f such institutions as yours, will bring alwut tbe

restoratiou of that command of the sea which our

pei^le have too long been dlspoaaesard of.
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CORRESPONDENCE.
I
li e ".'/ assume retftmsMtilf ftr tkt •fimitnt exprtutd

nrpfioit III CylliKlern Chuim-h Troiiblr.

Tlif ^•Il^:inei•r8 of our llu*' liave liatl a good deal of

trouble with cylludcr oils. Wo use a rerjr good brukd,

and while tbe eogioe la runolnR thore U no apparent
difltealtjr. At the end or a voynRe. Iiuwever, it is a

ConUIMMI •^)cri<'iifi> ou rcmovln;; tlic oo\crs to Ihul

th« rlnga atuck fast iu tlie Pistons and valves by a
depoatt, a Itunp of which I tend 700 with this. When
tlie (lejiosit is soft it Is oasy euough to remove, but

If liie lyliiuler has not U-i-u o|H>ue<l for hoiho time It

Is troubh'sonie to clean. The stuff gets a-s hard as a

piece of iron. We aometimea get great qnantltlea of

It from one eofflne. Tbe tops of the platoim will bare
palrll.'-i <.!' StuH', lllirli OlMUL'll til fill Up thO

clearance, and it will be flattened by contact with tbe

Inatde of tbe eorer. Tbe itoga are atuck ao tight

often that they haTe no elaatltlty .it nil. it not only

Ijothers US iu this way, bat wc liave to oiH'u up tlie

rii;;lno just for tiie puriKtse of removing this 8tuff.

There l« a difference of opiaion as to what tbe atuff

Is composed of. Some of the engineers think It la

fiiimod l)y ofKaiili- niattiT In tlic oii, wlilcli is car-

Ixmized by the beat of the Ktenm, but others believe

It Ic a aort of dar which la put In the oil to giTe It

body. I would like to know if our experience Is

pi'culiar, or If any other engineers have had tbe

(i.-imc bother and If they know what the deposit

really is. Tranbatlaktio.
(Tks sateuaee accoaiiuuiytiic thto Ml«r «pm of tbe eonsliteDcy

«r petty sod dark ia ootor. W« havi> xniimUtsd It for •aalysls.^-ad.]

Wute patatoi* AbMit Waier-tabe Bollen.

Wili some of yonr readers who liave liad practical

exitcrieuce in the mauagemeut of water-tube boilers

glreme a few pointers. I am an engbieeramployed by
a CMspany whose older vessels are fitted with Scotch

botlen. In one of (be newer boats water-tube boilers

have been put in, aud I ex|>ect soon to be trans-

ferred to her. I liave read a good deal about the

water-tube boiler, Indndlng tbe dlsctnslona between
the advocates of the shell boiler and flie newer steam
generator. What I am after is not theoretical suppo-

altlona^ but facts concerning the everyday ase of the
boilera. How to work tbem, and not whether they
are tbe best adapted to the service, Is what I want to

know. I have been bdil that tlii'<e iHiilers require 3

good deal of care and watcbiug. that tbe iiring has to

be done differently from the old netbod, and that tbe

food needs close ntlentlon. Can dependence In? pJacod

on nutoniatie ai>p^ratus for this puriwsu? Many
otiiers, 1 am sure, woold aWTedate % few pointers,

for considering bow many of the new sblps have
wsi ter-tubc boilers, any engineer la liable to bare to

liandle them. Watbk-Titbb,

Oil la r««4 Water.

I should like to obtain Information trom jronr sea-

going correspondents as to'how they enn use, contlnn-

onvly, the water irr.ni fbi ir surface eoiidonscrs with-

out injury to the boilers, from oil. Several large

stationary plants have been lostailed with anrfaea
condenaera. with a view of saTfng the dty waAar
bills, but I have l»nown of several instances when
the oil, fed to tlie boilers witb tbe returning watCTi
bas caused burnt taboa In water tvbe boilera or Inv
in shells, and they are now throwing the condensed
steam from the condenser away and ouylng a con-

tinuous supjily of water from tlie city mains. It Is

certain tliat the water Is used over and over on
aUpboard. How do tbey manage it? Raifii.

if^llarc of Coadrnarr Tube*.

Tbere Is nothing It seems to me^ In tbe economy of
the engine room, so little understood as the subject of

condenser lUbcs. Wlille there has been steady pro-

gress in boiler construction, steam expanslofi, and
auxiliary apparatus, there Is retrogreaaloa* «tcb mors
rapid. In tbe condenser. This Is assuming tbat other
comiianies have the same rxperlences as ours, and

as far as I know tbey have. In my own experience

coodeBser taimi liaTe always given tzoabls, bat baw
especially since tbe ue of steam pressures of 100
pounds and upwards. Now as to the details. There
is no unifurnilly In tlie wearltiK <|ualities of tubes
even under I lie same conditiuus. Some .-ill not stand
one voyage across tlie Atlantic, while others, of the
same make an<I material, will last six months and
even years. The corrosion and failure of tbe tubes
is invariably on the aea water side. Thus It eaiioot
be charged np to tiie oil which may pass oyer with
the exhaust steam. The point where the tubes suffer
most Is at the ends where the salt water enters the
condenser. 1 have tried tubes of vario\i- ill. ys, tinned
and otherwise, and from as many different makers,
and yet the general n>sul( Is the same in all cases,
'i'here does not seem to be any change In the rate of
decay, whether the condense slian la made of brass
or faron. The use of sine plates In tbe water chamber
does not prevent corrosion, tiiougb probably it may
prolong the lives of tbe tubes. The destnictlve uti ni

on the plates is Indeed very marked. In condensers
of largo capacity I have frequently found a zinc i)late

9 in. by 1;. in. by in. comi)letely oxiilized wltliin
two weeks, and when remuved so liritlle that it would
crumble to pieces In the hands. What coniiertlon
there is lielweeii liltrli pressure steiiiii nii'l tliLs re-
markable sliorfening of the life of a tube I cannot
iindi rst.-iml. unless it Ix* that mainifaeturers now-a-
days do not mai<e ns good a tiil)e as In the r arly times
of low pressures. 1 would like to hear fniui others
as to tbeir experiences and bave tbe beoellt of their
w««- A, a B.

Hare ia • Poarr.

In case a vessel develops leaks in her condenSMT
which are not serious enough to necessitate stopping
th engine and opening tlie condenser, to plug tubes,
etc.. the feed w ater w 111 have a quantity of salt watsr
added to It. .'Suppose this quantity leaking la, in a
given time, to !)., say .I per cent, of the amount of
water fed to the boilers in that time. The two
methods to dispose of this excess of feed water are:
1st. Put the whole quantity In the boilers and blow
ilown occasionally, thereby reducing the density each
time—l)ut the density Is gradually rising. 2nd. Allow
the excess to escajie from .he hotwell, thereby
causing the density In the boilers to rise gradually
also. In both eases the supposition Is that liie density
dues net go dancerously higl; )H *^..!e the end of the
viiyase, I would like to hear ; r >ni seagoing en-
gineers, which of these two methods, In their opinion,
is preferable, and wbicb Will d«poslt the most salt in
tbe boilers,
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MISHAPS AND REPAIRS.

An (Hxurrencc ia tbe eoglne room of tlw Fluit
liner La Grande Ductaesie oa a ncMlt trip la of
spce ai interest as sbowias tho promptneM and iklll

This splendid TMOd bad left SaTaoaah In tiie after-
noou, and was speeding aortbward to New Toik at
about 17 knots an boor at the Ume. Tbe bollera ware
glTlDg steam at 226 povoda fMdy and tbe engines
working smootbly. vltboat fbaTeast indication of
anything wrong. About 1080 o'clock at nigbt, tbe
engineer on watch waa on tbe atarUng platfatm wben
a 8hnrp report orertaead, accompanied bgr ft msb of
Btenai at tlic tremendoos working presanre and tbe
Blowing down of tbe port caj^e^ Indicated that some-
thing bad given oat. He Immedtatetyclosed tbe throt-
tle of tbe engine and iBTcatlgated. Fn>m tbe nrlgbbor^

•ROKBII FLAXOK.

IkmxI of tliL- si'iiai-Mlor, whu h wa> in;.,] ij, main
Rteam pipe Just in^i.le tin- furwanl cui.'ihi- nMnn biiik-
lieail, close to the bcud IcjkHiij; .lown to ilie H. P.
valve oaalni;, steam wns nisliiiiK npunr.Is in great
volumes. As the skyllj;hl.s were dpeti. tlie en„'inp
room (lid not fill up with vapor, anil ;is none of the
itaff was (III thv u]:\H-r plairurin tlu n' were no casual-
ties to consider. Chief Kujtineor Tleuna.s Devlin was
In his cabin when the explosion ncrurreil. Hi> waa
in the engine room an instant inter, an<! told off a
RanK of men to close the main stop valve at the
liollers. He also gave orders to .a.'je the llres, and
turned out the entire enjrlne room staff for eiuer-
K> ney duty. When the steaiii was oiT tbe engine, the
ii.'-b.rstos covering ^vas quickly torn away and tbe
real damnne ascertained. Tlie outlet neek of the
cast iron separator ha.l split all annind, except for
a distance of about S in. nt the bottom. At the top
the (2) p<irtions of the pipe nad pulled apart % In.
The steam main Is 14 in. dia. An inspection of the
a I onijianyinu Illustration will show just where
the break occurred, close to the after flange
of the separator. The fracture was regular.
Its circumference being almost ecpil distant from the
flange face at every point. The tlilekness of metal
was IVi In. of good grain, and apparently free from
blow holes or defects. The separator itself was 26 In.
l'>nj. having flanges with male and female faces 1
ii w:i1p, fitting corresponding ends in the cast steel
Ktrntn muhis. The flanges were '24 in. dia.. held to-
gerlier witli Hi. l in. bolts witb a single thickness of
Ijaeking surrounding the surface ends. Chief Engi-
neer Kevlln Immediately decided to leave the break
as it was and. If possible, make a steam connection
with the engine so that the boat would not liave to
procecHi with one i>roi>eller only." He selected the
byi>ass on the throttle valve as tbe point for the new
connection. The bypass is made up of three sections,
ns ><hown In the cut. two of which were removed,
leaving only the beod next to tbe cylinder. This gave

a 2 In. Inlet to the H. P. valve chest below the throt-
tle valfc ne supply was got by disconnecting the
diaia iHpe from tbe bottom of the starboard engine
spuator, wblcb waa also 2 in. dia. a search was

eoBiiactliic pipe, as there was none avall-
•Me In atoia^ and a lengtb of brass pipe was taken
ftom the tnsb water flUlDg pipes, with spare ei.
oom, tbe cminectlon was quickly fitted. The eon-
necting pipe was stretched between the engines, pass-
tng onder tbe upper piatform of the port engine, a
diatanee of about 14 ft Steam was tiicn turne<i on
botb englnet, all tbe boilers being ke|)t going, with
Area eased* so tbat steam would be plentiful and no
posalblUty ot trouble from priming. The port engine
gave 84 revolutions, the starboard engine making tlie

regular 12(1 rsvolutions. It was jus three hours after
tbe eiploalon when both engines wtre going agalti.
In ttia condition tbe liner went ahead at a speed
of 14 knotSi and steered very handily, with one
engine only tbe speed would Lave fallen to ni.^
knots, and steering would have been dlflicuit, as
most of the passengers were asleep when the break

TlIHflTTl f- \ Al Vr I-OftT t rir.i.Nr.

occurred, and tin- repairs were so speedily executed,
no one probably knew tliat anything had happened,
nor wns any trouble apparent when the liner entered
this iK)rt and dodced. Tbe dday In arrival did not
exceed 5 hours.

Rairtaclag a Rudder and Rnddar PuaC

The S. S. Borderer wbiie on a passage to Boston
in February was unfortunate enough to lose her rud-
der and rudder post, during a beavy gale. Attempta
to rig a Jury mdder were unsatisfactory, so when a
fishing schooner was spoken, a bargain waa made
with her captain to tow astern of the Borderer and
act as a rudder for the steamer. This scheme
workeil well, and In due time, they reached Boston
Harbor. After nnloailing, the steamer went Into
dry (lock at East Boston, and a surrey waa
Kiadc. It was then found that the rudder poet
had broken square off at the 2<) ft. mark on
tbe post and close to the stern post at tbe
bottom. The rudder was broken off about 8 ft
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ilowu from the bead. It was decided lo make tcm-
pornry repairs to the rudder post and lit a new per-
luuueat rudder.
The design of the rudder Is tiliown In the outline

drawing. It consisted of a round iron rudder stock
28 ft. long, with a llange coupling; on the top end.
Tbe size of tbe stock varied from 'j'S* lu. dia. at the

top end to 7 In. at the lM)ttom. On
to tbiK stock was shrunk and keycNl

fiix wrought iron Ijraces, with the
alteriinte brnoe arms on the oppo-
site slties of the iTidder plate. The
rudder plate was 1^ in. steel. '2S ft.

long by 4 ft. 10 in. wide. uotche<l
over the brace bubs and litting into

a keywny I'^j lu. deep, tbe whole
length of tlie rudder stock. The
pintle plus 4'>i in. din. were forced
into the bracen with a taper lit, and
secured by a ^ in. nut. After being
riveted, all Joints about the plate
were carefully caulked. This rud-
der complete wei>:hcd seven tons.
In making tlie repairs to the rud-
der post, the ends were squared,
butted, and rnstened by cover
pieces in. tlilck by 5 ft. long.
These covering slabs were fastene«I
with driven l>i in. turned rivets in
reamed holes. ,\t the bottom end
It was uecesiwny to use tilling ple<"e8
i% in. thick under the slabs to make
the work flush wifli the garboard
doubling plate. There was used at
the bottom end in addition to the

BUDDER i.FSK.N. rWf.'tfi ttirec 1% In. dia. turned
rirets driven through slabs, llUiDg pieces and tbe
solid stab of the kecL

EDUCATIONAL.

Ki IMK^ I iiviri y 1 HI.

The rudder post had four lugs for pintle pins,

and was planed, drilled, and bored for pintle pins, by
templet in the shop so that when put in place It fit-

ted perfectly with everything in lino. Not a file or

chisel was used on any part after leaving the shop.

The i)08t was 20 ft. long, vertkaily, extended 8 ft.

forward to tbe stub of keel, and welpbed five tons.

Bids for the work were asktvl for anil the contract
was awarded to The I..ockwood Manufacturing Com-
pany, of East Boston, to he finished in fifteen working
days. Tbe work was done in the most satisfactory

manner in tbe short space of twelve working days.

Forglnga for the Job were furnished liy tbe Boston
Forge Co., of East Boston.

THE INDICATOR APPLIED TO THE HARINE
E.NGINE.-I.

liV IIK.VKV I.. ESSEN.

•HERK is probably no Instru-
ment used by engineers which
lias been written about as ex-
tensively as the Indicator, and

yet HO important Is tbe
subject of its application
and uses, that be would
be a confident engineer
who would say he pos-
sesse«l an entire knowl-
e<lge of it, in all pliases
ami aspects. There is to

Ix' had in the application
of the Indicator to marine
engines a variety of re-

sults, greater and more
significant than any
which can be obtained
from its application to

land engines. It will be the purpose of this article
to note some of the results, as well as to give infor-
mation aUtut tbe correct manlpidatlon of tbe indi-

cator, for the guidance of those who have not nutde
the subject a special study.

r>et us first consider the Instrument as a means of
measuring power. Ordinarily It la desirable to know
the power develo|>ed in a steamship to be able to
make comparisons with tbe water and coal consump-
tion. In vessels that are in regular service it is

almost nn impossibility to give accurate figures of
these compjirisons, for the reason that n port of the
coal burned gws toward driving the auxiliary plant,
eonststing of electric, ventilating, refrigerating, steer-
ing, pumping, evaporating, heating and cooking out-
fits. The exhaust of some of these auxiliaries is led

to the receiver of the low pressure cylinder of the
main engine, of others to the feed heater, and yet
others to the main condenser or hotwcll. As the
power of the auxiliaries is a very variable quaotil.v
matters could not so be arranged, that, say, one
boiler would take core of tbe auxiliaries and the other
boilers be connecte<l with the main engine and fee<l

and circulating pumps, or. in other words, to sep-
arate the auxiliary plant from the propelling plant
Therefore, It Is customary to quote the efficiency of
the entire plant by comparing the total coal con-
sumption with the horsepower of the main engine.
As the anxdtary system of the large fast passenger
ships cftntains a great numlw of engines wblcb are
not economical In the use of steam, and the loss
of heat due to conden.«atlon In the net work of the
pipes Is considerable, the figure of the efficiency of
the entire plant Is often a disappointment If the
above facts are not proiH-rly appreciated. Further-
more, it does not allow of close comparison between
different types of vej<sels, as for Instance between a
freighter, with only a few auxiliaries, and a fast
passenger vessel; even if both have the same style
of mmlern economical main engines.
.\nother use of the indicalor is to enable the engi-

neer to regulate the distribution of power In the dif-

ferent cylinders of tbe main engine. .All main engines
have a linkiiiK-up device on the valve gear of each
cylinder, independent of the reversing gear. In
order to give a uniform rotative effort to the shaft,
it Is necessary that the total power of the engine be
divided evenly on the different cranks. Take for
Instance a triple expansion engine, properly designed,
running with links full out and the power evenly
distributed. If It should become necessary, on ac-
c<junt of cleaning fires, or poor c»>al, lo reduce the
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quantity of steam to the engine In order to keep up
the boiler pressure, the h\Kh pressure cyUndi-r wouUl
be Unkwl op first, decreasiug Its cut off, reducing Ui«
total aiamuit of stoaui pattsing through the ePgtllW,
and corrospondlngl/ reduce tbe total boraepower.
Under tliese cbaniM COodftlOBt, the bigb pressure
cylioder would have a greater power than either the
latemiedlnte or low pressure. It thus becomes necen-
sary that tbe.se be Uoked up likewise ontll tbe
iMwers are again evan. If tbe low preeeoia cylin-
der drlrei tbe pmnpe, It Is allowed a corre»ipond>

ioff excess of power. In eases wbere the crussliead,

crankpin, or other working parts of one cylinder ars
at any time giving trouble, it ia a very simple matter
to reduce the Strain on them by i-educing the power
of the cylinder, giving part of it to the next, or dis-

tributing It among tbe other cylinders, and at tbe
saibe time not materially reducing the total power.
Bat the Talves of tbe last cylinders uaoaliy bare a
longer timTel ttaa tbose of the llist cylinders, so tbe
lULktng-np process cannot be adjtuted proportion-
ately eOliand, but mast be studied witb tbe bdp of
tba fo^Uettor. lUs bcoomes rtry apparent in quad-
nqnto axpasalui engtaMB.

Affdn, in twtai sesew vesaels. It Is essential that
tbe powen of the two engtaes be equal, so that eeeb
will giTe the same ammmt of thmtt. If one engine
dafel^ Biofa power than the other, wboi sailing a
straight eo«sc^ tbe rudder mqst bt pot avsr several
degrees, uid this drag Impedes tbe speed. The two
engtaMB^ one rl^t handed and tbe other left banded,
wOl eeeaskknally show a difference of power, some-
tliiiea even wbaa rannlng at the same onmber of
rtvointioM, and to bring tbeni even by llaklng-np
aUgbtly on the one devebvlag the nost powsr. the
Indicator is Indlspenaable.

riotor Boats at the SporUmen's Exposition.

At tbe recent Sportsmen's Exposition at Madison
Bqpare Oasden there wss an unusunlly interesting

sertes of ezbiMts of motor bont». in most of these

tbe propelllnp power was obtained by the use of

naphtha or other .similar liquid.

The Gas Engine iind Power Company, Morris
Heights, N. Y.. cxhibltiHl nu open Uuncb. 25 ft. long,

fitted with a four U. P. engine, built for me on Tiake

Mlnnetonka. Tbe fkame was oak with cedar plank-

ing anid the opper works were finished in oak and
nabesany, highly polished, which, with the brass
cainng, gave the boat a very elegant appeafanea. An
18 ft cedar, clinker built, yacht tender, built for

Hajor 0. F. Ulr^ was also shown. This was a
vei7 aervtceaUs knUag boat. On a draught of 20
In. It was designed to make nearly 7 miles an hour.

A triple cxpauloB alaam engine, built in the com*
pany^s shops, called out much favorable comment
fmn thooe interested. It ba4 cyUndm 7 In.. 11^4
hi. and ITM la. by 10 In. atroke. Atm ponndgP pres-

snre and 140 revdnttonSi tbe englae bidleatad 150

H. P. One noticeable featore oC tbe dsslga was the
small amount of cast iron used. Tbe frames even
were steel eotamna, atontly braced, glvbig a veiar

tigtd and easily examined engine.
A rapor engine of the Marine Vapor Baglne Ooro-

pany. Jersey City. N. J., waa abown In opemttoo at
Ita stand, a portion of tbe valve caatng betaig cot
away so that tbe motion of the parte could be easily
followed. Alcohol Is used aa the motive power la tUa
engine. The alcohol Is vaporised la a rstort, vrtddi to

heated by a kerosene flame, and the vapor Is used
expansively In tbe cylinder. Owing to the abssnee of
abeck fMm tte eavleeleB ot inflammable gsaea;

whWb are alfllaed la other motors, a great ateadlneas
la dalmed In rnnnlng. The vapor after passing
threogh the cyllndar Is condensed and retomed to tbe
akoboltank. At tbia atand eeveral motor boata were
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displayed. Tlio largest, a 25 ft. cabin boat, iKliit of
oak and cedar with mahogany finish. It was fitted
with a 5 tl. 1*. cuginc and guaranteed to go 0
miles an hour. A large tank for kerosene wss fitted
forward, and tbe Interior cabin arrangements were
airancod for extended cruises.
A .'K) horse-power (Jlohe );a« ciiirinc was sbowa St

the stand of the F'eun.'iylviiiiia Iron Worlu CO0>
pany, Philadelphia, Pa. Thlis. cuusldcring tbe power
developed, occupies a very Kiuall tloor space; vastly
less than a steam engine and boiler could be got into.

A 6 H. P. motor with shaft and propeller attached
was also exhibited, in motion. An 18 ft. cedar boat,
bnllt by tbe O. Sheldon Company, of Boston, wiio
supply tbe hulls In which csiobc engines are fitted,

was a good example of a bandy, durable craft
A very Tine cruising boat with cabin was In view at

the Htund of the Daimler Motor Company, Steinway,
Long Island. Tbe dimensions of this boat were:
Length, S3 ft; beam. 6 ft., and drangbt of water.
8^ ft It waa fitted with a 7 U. P. motor of the
Daimler type, sutUcleutly powerfnl to give the boat
a speed of 9 miles an hour. Tbe storage tank wss of
ISO gaL capacity. Tbe boat was beautifully finished
in oak and mabogsny. The cabin was richly upbol*
stered. In tbe forward end a binnacle and wheel
were fitted while aft of tbe cabia proper there waa a
moot convenient pantry and storeroom. Tbe engine
took np a very smaU epace la the stem, leaving am-
ple aeatlng room onder the awnbig.
Tbe exhibit of the New York Launcb and Btagine

Company. Morris Hsigbts, K. Y., Indoded a 81 ft
naphtha lanndi. In which was fitted a 40 gal. fod
tank, so that leog crotoee eonid be conveniently
made. Tbe Otto Oaa Engine Company esblUted at
tbla stand a 2B B. P. englae of Ita w^known marine
pattern, a very compact and atron^y buUt macbtna,
A portable boat motor, which can be attached to

any row or aall boat ap to 18 ft la length waa shown
at the stsnd of tbe American Motor Oenipany, m,ve>
meyer Building, New York. This Is llttod with a re*

vetalble propeller, tbe propeller aleo bebag oaed as a
rodder. The weight of the apparatus is 70 pounds
and a speed of 6 to 8 miles per hour Is guaranteed.
Tbe Msnbattan llannfbetnrtag Oonpaar, 180 Llb>

erty atreet. New Toik, exbOiited one of its small ma^
rine ^rpe engtaes, with shaft and revenlble pro*

peller connected. This engtae Is enclosed in a metal
case of small dimensions, tbe working parts rannlng
in oil, and as it is fitted with ball-bearing thmst
beartnga, a great redaction bi firletlon Is eaU to lendt
The exposition was well attended throughont and

the blanch builders' stands were among tbose most
frequented by vlaltors.

The total of domestic exports from the Unlte«l

States for the month of January, 1897, was $92,472,-

812, ss against $8(>,543,304 for tbe same month In 1806.

Of agricultural protlucts tbe exports were to the value

of 106.004.506, and of manufactured products, $20..

622,850. The grenteet galn.s occurred In the exports

to Great Britain, Germany, Belgium and China. Ex-

ports to Sooth American countries show a decline In

the aMOe time of about $500,QOO. or the exports for

tbe month, goods valued at only $B.103.914 were car-

ried In AOUHriean sUpe, while $82.0(11.2.')7 worth went
tai feteign vessels. Of imports $7,898,823 worth came
bi American veaaela and $41,617,167 in foreign ahlpe.

The Clyde Lin» steamship Sagtaiaw went a.nhore at

Long Beach on March 24. There was a heavy rain

and mist at ths time. She csrried mixed cargo and

only one pasnettger, who was brought ashore by tbe

UfC'Saviog crew. Several mishaps to saiUng ciaft

occurred the same day.
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HOME AND FOREIGN
EXCHANGES..

Tnllfc In New York Haiter.

Reviewing tlio tratlic i iTnlitioiiH in Now \urk liar-

bor rturliiK the yenr Scabonrd, in n ivccnt Issue,

iMiblislicd a valuable article, witli hainlsomo illuB-

trations, from wliicli tlie following extracts are
taken:

ruirlnj; tlio yoar ^S'[H^, rabiii passftigors ainl

2ri2,3ri0 KteeraRC iiasscnjjcrs lanibvl In New York, all

cuiiilDK from forclRn rountrles. They were brought
111 ou S22 trips made by vessels of 21 lines, and 30
trips by miscellaneous steamers. The North German
Lloyd Steamsbii) Company brouRlit 38,034 Hteerage
pagBongors from Hremen and t»".,14fl from Mediterra-
uoan ports; the Ilaniburg-Americnn I.lne bruURht 32.-

280 steerage passengers from Hamburg, and 3,581
from Mediterraiu an ports; the White Star Line
landed 21,22'i stit rage passengers: the Cuuard, 20,-

000; the Anchor Line. 18,839 from the Mediterranean
ports, and f!,-148 from (Jlasgow; the French line, 17,-

371 and (be American r,ine, 12,830. Of rablu pas-
sengers tlie American Line brought 10,W»9; Cunard,
J7.W>9; Ilnmburg-.Xmericaii, 12,173 from Hamburg
and 438 from Mediterranean ports; North Uerman
Lloyd, 10.921 fruiu Hremen and 2,ii.;4 from Medltcm-
ni-an pfirts, and the White Star Line, ]l,(i(t7.

i he oi ean sleatnship linefi which enter the port of
New York are among the largest and most Important
on the globe. The riiii st ships I be world has ever
produce<l are to be seen leaving and entering the har-
bor every day. .Such great ocean sli;iiueis as the
<'ampania and Lueania, of the world renowned
Cuuard Line; the St. Louis and St. Paul, Paris and
New York, of (he American Line; the City of Rome,
of the ,\nelior Line; the I'ennsylvanla, Furst Bis-
marck, .\ui.*nsta \'ietorl;i, N'ormannia and (."olumbin,
of Ibe Ilaniburg-.Viiiei iran Line; La Touralue, La
lliiurgogtie anii I.a .Norniandie. of the I'reneh Lino;
the Spree and Huvel, of the North German Lloyd; the
Friesland, W esternland, Nof>rdland and Kensington,
of the Red Star Line, all magnificent passeuger ships,
V ith their many consorts, are to be seen almost con-
fciaatly pa.'ising tlirough the harbor, either starting
on their voyage or reaching the port . iter a trip .rom
the other side of the worlil. These boats are used
chiefly to carry iiassenijer s. while the bidk of the
freighting business Is carried on in steamers especial-
ly lltted for this work. The biggest cargo-carrying
vessels that ever floated are Id lie seen in llie port at
all times, among which the great While Star frelght-
'ers, those of the (Jerman lines, luul the Imsts of

"trami>B" or roving steamers, moving about the har-
bor, ciiinljine, wiili the local traffic, to make it life

anil niiiination. and present to the eye a constant
succession of marine pictures.

Of eo\ii-se the leading transatlantic steamships sur-
pass aM others niunlm; from the port, In point of
size, but tliere are a lariri' number of splendid ves-
sels, nnd these constniei.-d in ,\inerl<'an shipyards,
which id.v to various purls .nhing the coasts and to the
West ln<lies, to Mexlci. Central and South America,
nnd for comfort they are oftlimes In advance of the
nil ire pretentious "Royal Mall" steamers. Take, for
e.\ai:iple. the La Craixle I'ueliesse, owned by the
Plant System. Here Is a vessel which In some ways
Is nnei]tiallid by any In the world. While not as big
as the fi>i-.-inost steamships running acruss llie .\tlau-

tic Oi i-an. yet she is a stnmger craft. h;is more mod-
ern inii)ro\ eiueuis. and is, t.aken all In all. a supertor
boat to many of liieui. The new Creule. .'{.s^Hi tons, of
the Cromwell IvliH', running to .New Orleans, Is

aieither fine specimen of the shipbnihlers* art. The
.Tolin Englis, a coasting steamer which lately went
Into comnjisslon. is probably the liesi lioat of her claas

in tlw wortd, wbile tbe nutuenMis line st«amecs of

the uld dominion, Sa\uuuah, Clj'de, Mallory, Mor-
gan, Waril, Red D, and other lines, are ns perfect and
finely e(]uipi>ed as they are typically American.
Leaving the port of New York every evening sum-

mer and winter, bound for various points within 200
miles, is a ili>ef nf inland steamli'iats which cannot
be matched in any other part of the world. These
great vessels, daily freighted with a thousand or
more i)asseugers, and a large cargo, steam away at
the rate of twent}' miles an hour, reaching their
destination in the early hours of tlie morning, nnd
running with the regularity of a railroad train. .Such
vessels as the Prlscilla, Puritan, Plymouth, I'ilgrlm.

Adlroiubu'k, Drew, Dean Richmond, City of Lowell.
City of Worcester. Connecticut, Richard Peck, etc,
could only w duplicated tf tbe ezpendttave of Crotn
$800,000 to f 1,500,000.

In the harlM>r of New York there are nearly fifty

ferry lines, 150 steamers being actively engaged
every day In transporting pas.sengers nnd vehicles to
different points along the shores. No freight Is car-
ried by these boats, except what may happen to be
loaded on to (rucks, etc. For the purpose of trans-
porting heavy freight, etc., from one point to nnother,
hundreds of stenm lighters, cnnnl boats, barges, etc.,

nrr constantly en.gaged. The vessels which hare no
^teani of their own are towed about the harbor by
the .'ino tugboats which are owned by tlie various
transportation companies nnd others. In Brooklyn,
on the East River. I» located the United States Navy
yard, the most Important In the country. ITere naral
vessels are bnllt and repaired, and employment glren
to 2.000 men at all times. The dry dock Is one of
the liest in the country, and cost 12,000,000.
During 1800 a total of 4,400 resaels arrived at New

Torit from foreign ports. They were divided up as
follows: Steamers, 2.048; ships, 170; barks, 345;
brigs, 00: schooners, 802. From all coastwise ports
there were 10.229 arrlvala in the harbor. Thene con-
sisted of 1,787 steamers; 18 sbips; r>2 barks; 24 brigs
nnd 8.363 schooners. Now York exported 18,470,263
bushels of wheat, lD,100,ino bnshels of corn, 15,880.-
150 boahels of oats during the year 1800. The coal
mtnInK Industry of the port amounts to 182,000.000,
the steamship lines using 1.42R,000 tons annually.
The amount of freight transferred at the port of New
Y'ork annually Is estimated at 80,000.000 tons. For
the six montbB ending January 1 the receipts for cus-
toms at tbe port of New York were 145,426,927.04,
while the January, 1897. receipts were $7,705,400.30.
The total exports for the seven months ending Jan-
uary 81, 1807. were $268,275,831, tbe Impovtl for tke
same time being $304,247,879.

. A New Mall Steanishlp Record.

The following paragraph from tlie Y'achtsman Is

of particular Interest, not only as recording a phe-
nomenal service speed for a passenger steamer, but
because it is over this route that the American mail,
which croMea tbe Atlantic tIa Queenstown. la

carrie<l.

Much Interest centered at Kingstown, last week,
in the first trial trip of the first of tlie four new Irish

Channel mail screw-steamers. The new vessels are
named after the four Irisli lu-ovlnees. as in the case
of the old paddle-steamers which have Xwa m;i the
station for over M years. The first vessel finished

is the l ister. The day was. In most respects, an
ideal one for a trial, water jus-t smooth, with the
faintest roll oft' tlie Race. .\t Hclyhead breakwater
Ulster gave Ireland, the crack of the old paddle fleet,

a short start, but soon overhauled nnd passed her.

Wlien "full speed ahead" was rung down to the en-
gine room. It soon became very evhlent that the pas-

sage would be "a record." Tbe Kish lightship was
left to starboard to 2b.4m.80s.. and tbe Bnrfoid buoys
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Sm. 308. later. Tlien she began to slow down for
Kingstown harbor, ami the piers weri' entered at 4

p. ni. The acroKK-eh.'innel |>iisi«age, fruiii bn^akwatcr
to breakwatei-, watt uecuniplished in 2(iin., the
meuu speed being 'Zi.4 knots per hour. Ubter, there-

fore, holds the record ai« the fiiKteMt iiiatl-Htcunier

afloat. She la a distinct departure from the old
acroKS-ohauuel tyiK» of paddle-steaiuers. anil, Indeed,
If) not unlike a diuiinutive Atlantic liner, witii an
uuinterrupteil pnimeuade deck along each aide from
her fiireuiast aft, and a small hurricane deck over the
fureeutttlc. i>he promises to be a good sea-bont, and
there are hopes of her making a sUU better record
when her officers get to know her ways. Tbe three
other vessels, Muuster, LeiDstcr, and Connaugbt, are
to be on the station by April 1. All three have been
built by Messrs. Laird, of Birkenhead, who were aUo
tlie constructors of their old pad<Ue-wbeel namesakes.

Orata Elevator.

A floating pneumatic grain eleTAtor baa been put In

service, recently, at the port of Limerick, Ireland,
which possesses many Interesting features. This
vessel, the Uarryowen, as described by Tbe Engineer
U.oiidoUK is 170 ft long and 16 ft. 0 In. deep^ with
i>n>iioiiiug eogloea of 8i0 borae power and a ^paed of
uiui- knots.

The marlilnery niriiuly cimsists of two lilgli-pres-

sure sled IxiIUts, oou^liui tcd to tlie roiiuiroiiieiits of

the Hoard of Tradi-. etuli 111 It. li In. din. l)y 11 ft.

loiij;. anil having two fiiinaces 3 fl. li In. 'lia., llttwl

witli ,\ilani.son rings and iirovidL-ii wltli scjiaralo

couitiusliou fhainl>ers. llie woiiauij; pres.'^ure i.s I'-U

II). iiiT s«iiiaro iucli. Tlie pneiiiiiatif engine is of the

horizontal typf, and its betl-pljite is foriiu-d by steel

girdi-TH 5(1 ft. long, forming part of tlie frame of the

ves-. l. an'l gri*atiy adiling to its strengtti. The en-

ghn IS nt tlio onlluary eom|HHind typo, liaving a

high-pre.HMire cylinder 22 in. dia.. and llit»'d with an
expansion valve and a ci iiti r --x eiglit lilgli-tiiieed gov-

ernor. The low-pressure cyllniltr Is 12 in. diu., and
there are two pneumatic cyllnderH to each side of the

engine of .18 In. dla., and liaving tln ir pistons fitted

on to proloDgations of the piston rods of the steam
Tbe stroke Is 48 in., and at forty-two revo-

1 440 IndlcRted borse power la given oat.

Tbe work required from tbe pneumatic engine may
be dMded Into two diatloet parts, a auetkm action

ttaroagh one aet oi pipes to lift tbe grain ont of the

ablp and depoelt It In tbe recelTlnit tanka, and on the

retnm etrofce of the ptoton to conpreaa the air and
force tbe gmin oat of tbe lower aet of ddlvery tanka,

and theft eoovof It tbrougta tbe shore malna and
dcllT«r It Into any required compartment In tbe

warebouses. In the fbrmer case tbe afar la drawn off

from the ni>per part of the receiving tanka, and the
grain faUs i>v u ravfty Into the dlaeharglag boxee* and
thence Into hop|ier8. Below tiwae ho^M* «• pbUWd
on<' roll automatic self-registering wetgbing macblnea.

The discharging boxes consist of two compartments
having ports on the top, alternately opening to tbe

receiving tank, and rooking to and fro on a shaft,

ao that one side is being fllle<l with grain while the

opposite compartment is being emptied. Inclined

shoots are provided lietwecn the weighing machines

and tlie pressure tanks, and doors are also provided

to rognlMif tlic ppcerl of tlio delivery to the pre*-

sure tanks to suit the inflow of grain into the re-

ceiving taiiKs. When om o adjiisl.-d to suit any kind

of grain, wheat, mni/.c etc., wUi« li may bo reipiSred

to W operated upon, the wliole '<( liils portion of tlie

plant works automatically and wi hout attention.

.\nxillary air chambers ;ire .-il nn i\i"-k tn -i-rvc

as dust collectors between tiic siict ion-receiving tanks

and the pneumatic engine. TSicsc chambers are of

large capacity, and are provided with Internal pipes

and cones, so that any dust which may bo held in
suspension by the air after leaving the ilrst receiver
is projected by it.s veluc ty Itcvond tlic Cones ou en-
tering the euhirgcd t.i>aci', and cannot again mix with
the air, and tin- dust ^.o collecliMi can, by an ar-

ruugcinciit of air locks. Im> returned to the grain, so
ttitit I lie cargo shall not >utTcr nay |i,ss of weight,
but the (juantity of such du>t lo be dealt with is com-
paratively sm.ill.

The usu.al eiigine room staff, together ^^itil a cajv-

tain, mate, tind four deckhaniis, who also couiile up
the pipes, are reiiuired to work tlie elevator, and a
Ui.'tii, or Intelligent lail. Is reipilred to attend to each
pipe in the holds of the ship, to lower and move
them about as may be recpiired. The cost of work-
ing, including coal, etc., nmy Im? approximately taken
at od jier ton with bulk cargoes, but may be some-
what less or more, according to tbe circumstances of
each case.

Coal Ouatlng British.

Tbe oonstantlj Increasing export of Ameriean coal
baa aronaed tbe Britlib miners and ahlnpera to a lit*

tie alarm for tb^ marketa. Tbe foUowInf ebcfwa the
dlatrlbuthm of tbe eiporta of Unltad Statea coal dar-
ing the three years atated:

Bxportad to. ttQ. ttft- iMs-
Tom. Tee*. Tons.
3.»ST •Mi

Kova Scotia. rXc (fiSW 97M9 to4,<8o
Quebec. Oiiti.M... etc... i,»i>7,7ij 1.704,563 s.94i,S4>
itritlsh Columbia 3.074 SM >>«77

Newtoundlud 3,>oj MM sissf
West IndiM:
British t4,]M >443
Psnwii 37,00° 4>>4n J0k4io
I>ntch t,7i3 1,673 ».»4T
Fiench 33.017 3B.861 43.W3
Havtl 5«$ 1.031 i,ioii

San Uonilfigo a,4« 3.773 4.J37
<-"ut>a nMU aiMB* 4lM»»
Porto Rico ie>309 'StJ** 3B.aC<

Other Countiirs 398,773 349-<>4 *So>>*o

Tota1~ *.l46,fA7 3,Ai;,t9l 3,870.701

Here we see. .says London Falrplay, the ezporta
lncrea8i><l by uinvard of one-third within three years,
and notwithstanding serious interruptions at the

mines. Beyond doubt the compi-tition of tlie TJnUed
States with British coal in the not very dim and dis-

tant future in markets which it has not yet reached
must be prepared for. Sellers of best Cardift ore
foolish to turn up tbeir noses at tbe posalbUltlea of
Pocahontas.—Tbe Uarlne JonmaL

The annual report of the Commi.s.sloner of I'atents,

Jobn S. Seymour, for the year ending Dec. 31, 1806,

made to Congress, contains many Interesting details.

It shows tiiat the total number of applications for

patents, for inventions, wos 42.077. The total num-
ber of patents issue<l to citizens of tbe United States
was 21.2S5. and to citl7.en8 of foreign countries 2,027.

New York heads tbe list of Stat.-s with .t.S82 patents,

while Nevada stands at the bott'm with nine. Con>
nectlcnt leada In the proportion of patents loaned to

Inbabttaata, the total nnraber of patents bdng tSB.
or one to erecr 750 peraona In tbe State. Among the
European oovntrlea Bngland b flrst with eiT patently
r.ermanj a Close second with 048. and France com*
ing next with 194. Canada came In tbe Uat with
944 patents giaalad. Tbe total opendltniM aT tiie

offlee were n.l]MI3.TL Tbe reeelpta over eaqpendl-

tures were «21flk«48.18. and the total balaaoa to the
credit of the oflee. In tbe UnNid Stalee Tcaaeary.

.

amounted to ^4.71^.039.47. Tba bnooe waa greater

than any previous year, except
'
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CONSTRUCTION NOTES.
Moran Bros.* Oompany, of aMtUm, Waib., bavtt

work weU aftvaiieed on XMpedo boat No. & This Is
one of tlM 170 n. boMa^ vlUi s teMdtk of 17 ft and
of 182 tons gross. Tbejr are alao bondlnx two steel
stem-wliael atcamera, of light dmngbt, for aerrkis on
tlw Yukon River, Alaaka. Tbete tea ^nat 1mm eom-
Irietad at tbia yard tke new rerenie cutler* *«adden
Oat^" for ban PmneiBco harbor. Tbla meaanrea 110
ft lonir, 20 ft 6 io. beam, and 12 ft. OH In. deep. The
engines nro of 525 I. H. I'.

Bath Iron Works, Limited. Baib. Me., reportB
jjrent notivlty in the yar l. Tlif j,'iiiiIioMts. Newport
iitiil VIcksburK. an? iipaily liuislu'd, ami both will
soon be sent on the builik-rs' trial till). Thoro are
two liRlit.slili)s (iti the stotkH. The frames are uji and
[lart of ilic plating in place. These vessels will be
rcnily for lauuching in nbont six weeks. Work has
also been br^iiii on a llKhthouse tender, and prepa-
rations are bi'ln« made for the construction of the
toriKMio I'.iats for the u'creminent The ootlook for
the st'asou is viTv bright.

The Wolff and Zwicker Iron Works, Portland, Ore.,
are bulldlnR lightship No. 70, for the Government.
She is of coinpo.slte build; the main framing, the re-

verse frames, floors and keelsons arc of steel. She
will also have one bilRC strakc ol steel, and will be
steel plated from the water line up. Below the water
line she will be planked with 4 In. Rergen lir, with 2
in. oak sheathing and will l>e copper plated. The
dimensions are: I.,ength. over all, VSi feet; breadth,
moulded. 28 ft 6 in., with a mean load draught of
Ki ft. The gross tonnage Is f>80.6 tons. She will have
lower, main and spar decks, and three transverse
bulkheads, up (o the main deck. She will be Qtte<l

with two light masts. Interior finish will be In

Oregon white pine and yellow fir. and there will be
accommodation for ten persons in live staterooms.
The propelling machinery consists of one single con-
deosing engine 20 by 22 in., which at DM) pounds pres-
sure and 150 revolutions will jiive 3T^* hors,. power.
Tbe main boiler is of the tank type. 12 ft. dlum. and
IIH ft long. The usual auxiliaries arc fltted. There ia

ahn a steam hoist, and special steam and fog signal
apparatna, aa weil as an electrie light plant
7. W. Whaelw and Oe^ West Bajr Oltj, MUt^

teve nearty Unified a S^SOO ton ateamablpi dealgned
to eaR7 wood pulp. Tbe dlmenalona are: LMgtb
over an, 281 ft: breadth, 42 ft.; depOi, moaided, 10 ft
Tbe hoD la of steel; tbe bottom abcntiied with oak to
tiie upper tnm of the bilge. Then are four bulk-
headi^ three ot which are watertight, and one acreen
bolkbead fltted with two doora In tbe lower bold.

There tai only one deck, with topgalfauit and forecastle

dec^ and full poop. Tbe deck la fitted with aeven
tetcbes, in each of which a pulp wood conveiror, bnlU
bj tbe M. Garland Co., of Bay City, te fitted. Four of
tbeee diaehwrge orer the starboard rail, and three
over the port. The vessel will hare a apeed of

twelve milea an hour. The engbua for Oie aingie

aerew are tripie-expanaloo. with eyllndera 17 In^ itA

bL, and 47 In. dta. bf 86 In. rixoke. Tbegr wfU develop
1.000 H. P. at 100 rerolntlona. Steam wHI be aomiled
at 175 tbe. preeaure by two Soetdi bonera, 11 ft
by 12 ft., each fltted with two Adamaon ring fomaeaa
with separate eombnrtloa ebambera, wevfcJic nndar
natural dranght The dedc appllaneea Indnde a
Williamson steam and band steering gear, a windlass

with capstan connected, by the American Windlass
Company, and an Independent ateam capstan aft of

the same pattern.

The Cleveland Ship Building Co., CleToIand. O., la

buihllng stenmor No. 27, for the Wilson Tranatt Co.

She will lie 400 ft. lone in twi i-n porpendicalars; 420 ft
long, over all: 48 ft. beam, and 28 ft. deep. The con-

atractton la on what is known aa the cbannel bar aya-

tem, of the Carnegie Steel Company'a open beardi
steel plates and sha|>es throughout She will teve n
water-lM)ttom 5 ft. deep, capable of carrying nboot
2,000 tons of ballast There will be twetrehntdioa
In the spar deck; the usual style of barge caMna,
made of wood throughout, with interior floiab In
quarter .sawetl oak. The rig wUl constat of three
iK>le iiuLsts. steaiu steerlitg gear, ateam wlndlaaa and
capstan forward, steam capstan aft two steam cap>
atana amMehIpe, and one of tbe buiidefa steam hoiat-
Ing engines amtdsblp will be fitted. The propellhig
machinery will consist of a iripte-e^ianslon engine
with cylinders 23 In., 88 in. and 63 in. dUk, and 40 in.
stroke, turning a propeller IS ft. dia. and 17 ft pitch.
There will be three Scotch boilers, each 12 ft dIa. and
13 ft long, having a workhig prsaanre of 17S Iba. to
the sq. in. It la eatlmated thla power wUl eoaily
drive tbe veaael twtfve atilee an boor, loaded. No. 27
is designed te cany 4,000 groaa tone of ore on 14Vfe ft.

meaudraniMoraboatO;4oOgraaatoasonl«Mft It
la the intention to have her ready for sea oa the
opening of nsT^atlon. Tbe owneia and bnllden ex*
peet to tare one of the beat abipa that haa erer been
turned out on the lakes.
The Btefte anA lUny n|p and Bngine Co .

nooddphla, have nmier eonstraettoii a steam pilot
boat for tbe PennaylTsnhi and Delnwara Ptlota. Thia
rtmei la of open hearth ated, 148 ft 8 In. long over
all 25 ft beam, and 14 ft. 6 to. deep amidships. She
baa fomr watevtl^t bnlkheada, two baUast tanks,
one galley tank, and one hu«e tank for feed water.
On tbe upper deck there hi a tennttdhoaee fltted with
seats, lockers and tablea, aa a dedt cabin. There is

also a ralaed pilot honae of wood, and a large cabin
aft for tbe captain, iinlahed In bardwood. Tbe crew's
qnarters forward are fintahed in pbw, and arranged
for twdve men. Tte nft«r eabin will accommodate
twenty nien. It te flnUbed In white pine, enameled
and gilded, with mahogany trimmings. All the fur-
niture te of very artistic design, and tbe plumbing and
sanitary appliances fitted, are equal to those on any
yacht Tlie propelling machinery consists of a com-
pound engine with 20 In. and 40 in. cylinders by 28 in.

stroke. Tbe air, feed and bUge pumps are drtren by
tbe main rnglne. Tbe siiafting is extra benTy, 0 In.

dia. at the thrust which is of tbe builders' improved
horse slioe type, adjustable by wedge blocks. The en-
gine lias been designed with a view to durability and
economy, all bearings being large, and in view of the
expected power, all pipes, valves, etc., have been made
large and free. A large wrecking and Are pump Is in-

stalled In the engine room recess with suctions and fire

deliveries on deck. 'J'lie donkey feeil p\iinp and circu-
lating pump are ln<iepen<lent. Stoain Is sniiplied by
a Scotch boiler 13 ft. din. l)y 1.; ft. loiij:. witli nbnxit

2.3(KJ sq. ft. heating snrfnee. It is l)ullt to pass U. 8.

Inspection for i'jr-i IT)s. steam. There is also an evapo-
rator and <listiller in tlie engine room, and a donkey
pump in the Are room. \ complete electric Instal-

lation is ntted. with iO,(KK) c. p. search light, a
signal lamp, and incan<lc«cent lamps in the various
quarters. The dynamo is niulti]>olar, direct coupled
to a tw ill i > llmliT i ti;»'iiir, steam windlass and steam
steering gear are also provided. The boat will have
two masta, and will appear a very neat craft in the
water.

Recent pren diapatches fhna Sm Frandaco re<

l>orted that 8. Anano, preBldcnt of fbe Toyo Kteou
Kabosbiki, or Oriental Steamahlp Company of Japan,
had arrived to establlaii a line of steamahlps between
Cbina, Japan, and tbte coast with a termhana at tbia

port He had ordered tiiree modem ataamahtn
for tbe line, each to be capabte of carrying 000
paaaengen. bealdea baTlog a dead weight capa-

city of 6,000 tone for freight Mr. Anano aald

fliat If there Is boaineas enough he will malntatai a
weeU^ eerrlce.
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STEAifoBKOCtB. Jfathentd O. Bemthoff,
BrUtot, R. /., aaufgnor lo the nerre$fuiiif Mmmft»-
turing Company. FUed Dee. 2. 1895.

In oa eafflne witli two or more pairs of cjliDdera
and cranks, having one cylinder of each pair above
and partially overlapping Its mate, the lower cylinder
of the two pairs being in direct contact with each
«tber and having the several valve-chanibiTs out of
the plane of the axes, the combination therfwith of
the frame coiiiu'ci Ing the npiier cylhidiTs. rntistltn-

ting with the cyliuders a rigid supporting-girder per-

(oimUV the functions of a bed plate, and the lower
frames connoctlug sucli giiilor witli the Rhaft-boar-
Ings, the last-niontionod frames belnp: arrnnRi-d so far
out of the line of the cyllmlors as to allow tlic re-

inornl of the heads and pistons from tlie lowur ends
of the lower cylinders after detaching the slides

wlUiout diBtorbluc tlic tnuoes. 2. In a eoBipoand
cngliie wUb tbe ejrUndier and cnoks Id pairs, tbe
doab1ei»l8toii Talv«8 (lae eat) woiklng In tba ndve-
ebeats (sea ent) airangad a* deaerlbcd tlM rain-
cheat for tlie Ugb-pMaanre ejrilndera recdTing ateam
batwem tta tmam and anltaoatlns at tha anda, and
ttw TnlT^dMBts for tiM ImMfMHOie ejrllBdaiiB eadi
ne^Mmg Its waakar ataam at tiia wda and ezbanat*
log from tbe space between tbe Talve-ptetons. 8. An
engine bmrlnr two pain of cylloden, with doable-
platen TalTea for cadi, Uie valve for a cyllndar aC
one pair taarinff tlia ataam^lnlet pipe openlnc into tha
apaea hatman ptatona and its ncbsoat oonnaetad
with the apaea batwaan ptotona of tbe toIto belongs
tng to the second cgpliiider of the aame pair, and the
ezbaiist of tbe aeeond valra being oonnestad witli the
end spaces «f ttw Talvaa Of both <7lindera of the
second pair.

*78.5';^—Oii-DisTninuTOR for CAUmo waves. D«a-
irl Knnwli:<(. Norfolk, Va. Ftted July S.

In an oil-distributor, the combination of a bug hav-

ing an intemsl spreader or brace near Its lower end.

and a tilling tnbe having one end commonicatlng

with the mouth of the bag and its other end loosely

connected with tbe said brace. 2. The combination
of a twg, and means for holding tbe end portion of

the bag opposite to the month vertical, while tbe
month and portion of the twg adjacent raaj Iw ln<

dinad to tbe TerticaL 8. Tbe combination of a bag.
a stationary rod arranged within and connaeted to
the bottom of tha bag. a perforated fllUng^oba haT-

ing one end In Hue wltb tbe nwrath of the bag and Ma
other end loosely connected with the atatlonaiy rod,
and a cap for closing the enter end of tiba tube,
1. Tbe combination of a bag, a bottom |^to fair tha
pUte, a rod extending npwanl tnm tha platen a ring
or hoop arranged above the bottmn plate and con*
nected wltb tbe rod, a ttUlag-tabc loosdy coonceted
with the rod and extending to the month of tha bag,
and a cap for ckwlng the enter end of tha tnbe.
5. The comUnation of a bag, a statioaaqr rod ar>
ranged within the lower portion of the bag and tav^
Ing a aoAeC formed In Ito upper end, a fllUng-tabe
extending Inward from the month of the bag aid
having at Ito inner and a ban fitting in the aoeket to
tbe rod, and a cap for dosing the outer end of tbe
lilllng-tnbe. 6. The combtoatlon of a bag, a filling-
tube connected with and exteadliW' towardly from
tbe month of tbe bag, and meana connecting tbe tnbe
with the bottom of the bag. 7. The combination of
a bag; a tilllng-tabe connected with iMth tbe top and
bottom of the bag. and a cap for closing tbe outer
end of tbe tnbe. 8, Tbe combination of a bag. a bot-
tom plate arranged within tbe bag, a brace extending
oontlnnously from such bottom plate to the m iuth
of the bag. Hit' purllon of .-.m h brai-f < i.. tlie

mouth of tlie hna l>elng tubular to serve as a iilUng-
tnbe, an>i a i -a]> inr closing tbe outer end of tbe tube,
substamially a-- ^et forth.

578,0,?8—Ai'PAHA 1 IS roii ai;t01CATI0AI.i.v (i.iivi\o

BfLKHEAli iiooits. Ahratulrr ron drr Rup/), Hrr-
lin, Oermanii. Filrd .lunr i;. /vr/*;.

In combination with the movable door, a piston
connected tlierewith. a c,^liI)dor for the piston, n
brealiable vessel eontainlni; an expansible fluid, a

Chamber eoetaintng said vessel and communleatliv
with the cgrHndcr, and meana for breaking 13m anld
vessel and releasing the expansible Hold to cpernto
the pMon and the door. 2. In coteWnatloo wltb the
movable door, a cjrltoder. a piston therda tat oper-
ating tbe Hoor, and a fragile receptacle eontolntng a
Hold adapted to expand when released therefrom,
said receptode being arranged to be broken to dts-
rhnrpe Its flul<l into the rylinder.

577,7.^- I'nori l SION of VEASKLS BT BEClfuocatino
rADDiKs. .John h. BOmott, Bt» 7«rl; B, 7.
Filed June 2. IS'Mj.

5T7,.i2/—Recipkocatino raoPBixnn poa vaaana.
Harmon CompUm, Dwmon, MM JiOg 19,
im.

STt,W—HAm STBKBnro wum. IFimsoi TtUk, Vat-
Hket^MUf. Ftted Julif 7, 1899.
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ADMIRALTY LAW. ^- t^siRicT court.

U. 5. SUPREME COURT.

MMrtlhiK- I,i<'ii l>l-.alloWf<l.

William 11. Zii'Kler sought to enforce a Hen upon
the steauiHliip Valencia, for coal wblcb be bad sup-
plied to t^e Now York Steamsblp Company, upon
tbeir order, wbile tliey bad the TCMel under charter.
The coal was nut delivered bj the order or conuoit
of the master, and aU bills were sent to tbe com-
pany's ofllce In New Toric Mr. Zie^r was not
aware that the Tcssel was under charter, resting
satisfled with the knowledge that tbe company was
directing Its operations, nor did be pursue anjr in-
qoliT In this regard. There was no sgreeaont tlmt
the credit of tbe Tessd would be hedged Air tbe
ooaL Tbe District Court sustained tbe llbdantf'
dalm and aa awttA was taken. The Smneme Court
wa» ttmUr asked to iteeide, whether, upoa tbe facta.
Hie llbdants obtained a maritime lien on tbe steam-
iblp fior tbe coal, which bad not been paid for.
Tbe court answered In tbe negatiTe. holding that ono
tncnlsbtng supplies on tbe order of another haTing
control and possession of a v<>s.si>i, under circum-
stances which pat him on Imiulry us to the existence
aad tenoB of a cbarter party, ran ncquiro no lien
flontnry to the provlsionB of the charter party.
Opinion by Mr. Justice Harlan. Attorneys F. R.

Coodert and Joseph KUng for appellants. Attorneys
W. W. Goodrich and J. A. Deady f«r app^eea.

Kmtml M«« Oaly DrBocd.

Ltentenant Bamette, U. 8. N., secured Judgment
against the United States In the Court of Claims, for
1760.20^ tbe difference between shore pay, which the
gOTemmeni bad allowed, and sea pay, during a term
Of service on the naval scbool ship 8t. Mnry'n, in

the iKirt of New York. This service wuh p<'rforuie<l

under an order of the Rocrptary of I lie Navy, a.s.slgu-

Ing the oflicer to "sliort duty," on tlic ship. The gov-
ernment apiwaled, and llie court of last resort de-

cided in favor of the officer.

The Supreme Court, after uotinR the dilTerenfes
between the pay for "sea duly," "shore duty," and
"waiting orders," held tlint to constitute sea service
three things only arc necessary. Tlie service must
be i)erfonned "at nea." "uuiler the orders of a lie-

partment," and "In vessels employed by authority of
the inw." On tlie first point the court held, tliat

under tlie statute, a vessel is at sea i>veii (hough used
as a training or rei elviiiK sliip. at anclmr or alongside
a wlmrf. and nm \u condition to be taken out to sea.

The appellee lived on the vessel, woio his uniform,
and was sill>jecl to tlie ri'^\ilali'iiis L'<'Verii iil' vessels

at sea: conseiiuently tlie desi>;natl.iii, uf tin' Secre-

tary of tlie Navy, of the duly as vIimi-,. iliiiy," was
immaterial. .\s to tiie secDnd puitil. tlie a|i]ii llee iiad

acted exclusively under tlie orders ^if tl:e C'umnaiider
of the vesfici. a nnvul otlicer aN.i, an>l tii"iiir)i (lie

ship iia<l been placed at tlie iiisposai uf tlic i;i';ird of

Education of New Yorl;, the iMissesshin. eoiitml, dlp-

elpline, ami .ni'hnrity witc au retained liy tlie fed-

eral government. ,\s to the la.st point, even the court

below had found, as a fact, that tbe St. Mary's was
a "salliiik' vessi-1 owuetl and employed by the United
States." I iider these circumstances, the appellee

was entitled to sea pay, even though he bad received
during the period of service eompensntlon from the
State of New York, as nautical Instructor.

Opinion by Mr. Justice iJray. Assistant Attorney
General I>od):e and George U. Cochran for the
United states. Attorneys John 8. Blalr and Charles
Abert for appellee.

I'ernoiKil Injury € »»«•.

Laun'uee I'. IJuiler was uwanlcd ?1,2(X» compen
stition, witli interest and ci'st-. m :i smi im- Jamages
for per.soual iujmies, against ilie steamer City of
Kingston. The steamer plies between ScatUe and
Tort Townsend. earrylnK passengers. While making
a (rii). the lihelaiit stepped un au Inm liil in tlie deck,
whicli ri.veted a i hute to the coal bnnlvers. The lid

tii)ped an. I the passeiijier fell partially into the chute,
and \\:is liaoly Inirt. Coal had lii eii passed through
the opening,' a slioM lime pre\;oiisiy, and when the
lid was replaced It was imt ins|nete<l by any of the
executive ..ilie.M-s. The L.mit lield that uuder the law
the owner slioidd have taken proper care lliat all

opeiiin;;s in the lieeks, upon which passengers were
allowed to walk, ui-re securely closed or guarderl.
Aud wliere an injury to a p.issenKer was oeeaslotieil
by the giving Avay of any cover. It was incumbent
upon tlie owner to show attlrniatlvely that there was
uo fault or cesll^'cnce on tiie part of the otlicers or
crew.
Jud^e Ilanford. District Court, D. Washington, N.

D, Attorneys. H. .lennlngs and W. H. OorlUUD
for llbelnm. James M. Ashton for claimant.

C.'<>ui|><-u<utlliiii For SmIvkkv !»«Tvlcr» ICrfuJifd.

The ti.u;:.-^ I'oliatcong and Mayaug, while going up
the East Kivcr, New York liarltor. In tow of the tug
Scranton, grounded on .Man-of-War rock, aoatb of
mack\Neli"M Isl:ind. 'J'lie Scranton steameil off for
help, and meanwiiile tiie tug Uarasey came up and
offered to pull the rohateoug off. Tbe master re*
fused this aid. explaining that bis tug bad gone for
aaaistance. Tbe tug Ramsey lay nearby a long
while. Finally her m.-ister made fast a line to tbe
Pohatcoiig aud hauled her off tbe rocks, and tOWed
her to tiie flats near Twcnty-slxtb street, where she
ancborcd, with little damage done Tbe owners Of
tbe Ramsey soiikIh to recover compensation for their
salvage services. The court dismissed the libel upon
legal grounds. Tbe captain of the haxge iastlted that
he bad refused tbe aid of tbe tug because of general
instructions he had received from tbe superintendent
of bis line. Tbe court held that the situation waa
one fairly within tbe scope of tbe maatei^ (Pobat*
eong) judgment, under his genaral Instniettaoa not
to receive outside bcto In such turn, and that com-
pensation for tbe salvage servle^ tbooah «t aome
aloe, must be refused.
Judge Brown, District Court, 8. D. New T«k. At*

tomeys Carpenter and Peck for llbdanti. HamUton
Odell for datananta.

Tag RnptHMlUe For Safely of Tow.

The responsibility of a tu^' for tbo safe moorini: of
her tow was cvinsidered in tills suit, in wliich tlie

owners of tbe scow .Vurora recovereil daiiia;,'es from
the tup tioveriior. 'Ihe tug was towing tlie scow to

se.n In .\'e\N' \iivk li.irbor, and was obliged to [lUt

tiiick on the aiipioacli of .1 southeast pale. She
moored (he tow along the bulkhead fonnlui,' the out-

side of tiie Atlantic Basin, which was safe from a
southeasterly gale, but unsafe in hl^:h westerly
wimls. I)uriiig the night the wind shifted to the
westward, atid (lie scow was damaged by pouniiiug.

The court held that tlie tug was in fault either for

not taking tbe tow Inside the basin, or else for not

maintaining a sufficient watch during the night, with
help at band sufficient to remove tbe tow in time to

prevent damage, upon any change of wind to the
westwani. whlcb was a coBBse to be reasonably an-
ticipated.
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Judge Brown, District Court, 8. D. New York.

Attoroeys Qoodricb, Deady & Goodricb. fur libelaut.

Attomer* Maddln. Ondiman * Adami, for claimant

tahns* mm Dtotiii(«li»bcd ttom Tawase.

Ad awaM affl,600 waa made br Jvdfe Seaman
to the North Michigan Trnnsportntlon Company,
owners of the steatuship Charlevoix, fur salvajjf

service in towing' Into port the illKaMed frolghttr

WaT«rtey. on Lake MlcliigaD. Ttie WaTerley, wbicli

had 47.000 Initlieto of corn aboard and two ecliooners

in tow, was on a voyage from Chicago to Buffalo,

when her macbineiy brolce down, Tbe scbooners

eonttnned vnder sail and tbe disabled steamer blew
signals of distress. The sti-anu-r Charlevoix, with

passengers and niisceliaueous cargo, bound to Cbl-

caffo. anawered, and waa asked for aasistaoee, tbe

question of compensation being ipft opon. Tbe
wentber nt tbe time was tbreatening with "a lump
of a sea." This ncoossltated careful maneuvering
and occasioned to tbe steamer towing "more risk

than woqM be Incurred In her regtilsr Toynge."

The court hcM that the extent of the rlsl;, wis Cli was
assumed by the salvor, was not to l>e gauged by tbe

remits alone, and the flact tbat tbe towing line was
gpooilily taken, and DO mlsliap occurred, was ciitltletl

to no consideration only iO far as It tended to show
tbe state of tbe wind and sea. The value of the

Waverley and cargo was pnt, by stipulation, at

107,000, and tbe Charlevoix and cargo at $75,000.

The owners of the former had tended $5tK), but the

court beld tbat tbe purposes of tbe rule of salvage

whieb grants compensation tn the tutors of a reward
would not be fulfillefl by nnrrowinR the allowaneo so

clooely to the rate of mere towage. The court ac-

eocdlngty gave a decree tot fl«BOO and ooeta.

Judge Renman, DiNtrlct Court, E. D. Wisconsin.

Attorneys Markham. Nlckerson & Harper, tot libel-

ant AttomcTS Bcbnyler A Kremer for claimant

NEW PUBLICATIONS.

THE MECHANICAL BNOINBBIRINO OF POWER
PLANTS. By Frederick Remsen Hutton, R. M.,

Ph.D„ Professor of .Mechanical Engineering In the

School of Engineering of Columbia University, New
York. John WUey A Sods. Ist BdlUoo, pp. 726.

ninetrated. Price. |5.

Kvc-ry ambitious englncir wanis In l^iiow (lie why
and wherefore of all tliinjrs coniiecicil with the gen-
eration and use of steam for the proilnctlon of power.
He desires to find an an.swer to tlH> itiiiiiiries of his
mind. In conci.se form, and uninlxeil wlili jibstrnse
reaaonlngs or difHcuIt calculatlon.s, which more often
than not obscure the practical facts? which are sought.
It Is the imrpose of this hook to so inform the student;
to [lilt hi'T irc him plainly, cause :iud ctTccI of tlie va-
rious apparatus and agents invnivi'd. 'i'lic -.rrneral

eharacter of the wr.rk prevents any especial attention
tK'ing given to appiianees In use alxiard ship, but the
underlying principles are iflentleal In steam ma-
ehinerj- whether ashore or afloat. It widens the hori-
zon of tbe engineer to beeonu^ familinr with the ad-
vancement In Rteam generation and engine building
In general. There Is quantity and variety enough of
lUttstratioa to make tbe text easily compreboDSlble.

The 1S97 catalogue of the Jos. Dixon Cnielble Co.,
rc;,-ardini; >:rapliite for lnl)rlpants, is now ready for dU-
tril)Ution. It contains nuK'li information, i)raetlcal
and seientille. and ia writMn i>.;ieciaiiy for working
engineers. Copies can be mui upon application to the
company.

"A Reminder" is a very convenient memorandnm
Ixwk in diary form, sent to all applicants by C A*
l>aniel, :\23 Market Mn-ct, Philadelphia, Pa. It COn<
tains a great deal of valuable Information of Tarlona
kinds in addition to a doily diary, and Is an exceed*
ingly conTenlent book.

The snli.i' rt nf nTri^erat inn on sicanishiiis has re-

ceived iiiiuii attention from the A. tiray Klll>ounj
Construction Co., lucxd lJuiUling, rhil.adelphia.
Over HKJ oi can lines linvc Iviilxiurn machines in use.

Mr, Kilboiirn has jiisi prodnccii a machine of small
capacity, from 2<hi pouinN a day upwards. This ma-
chine ix esri^^elally dcs!L:!icd r< r vMi lits .and coasting
steamer purposes, and Is iliusirnied and <les<Tlb»'d in

8 folder now issued by this company. Copies of this

circular can be had by application to the compans'.

An eight-page folder 6 by 0 tncbea In nine Is being
sent out by. tbe DaTta-Farrar Oompaai', Bile, Fa.,
IlloatratSng the Sbeperd antomatle raglncs. Fonr
lilnitntloni an glTHi of the atagle expanidon engine.
The farioiis fcatarea of these eni^nen are briefly
mentioned as well as tbe sizes made. This company
is now at work on a large and more complete cats-
logae, which will describe fully all of the engines
made, iadndinf compound, triple and quadrople ex>
panskm. Copies of the folders can be bad npon ap*
plication to tbe company.

A catalogue and prleo list of steam users' supplies
lias jus' been published by the Sims Company, I,lm-

Ited, Erie, Pa. A variety of devlcfs are fully illus-

trated and ilescrllM'd. including fee] water flltem.

low water alarms, injectors, oil aii l l; i cups,
packing, water tran^'es. etc. The far-t liial Mr. Rims,
president niid i.'ciieral managi-r of tills onuipany. Is

nn engineer of many years' experience, will lie sufll-

clent reason for every innrine encini'i-r who Is in-

terested In keeping posted on such matters to get a
eop7 of tills eatalogne and read It earefnny.

.\ corivclilellt little ca(;iri;;ue ;s iM'ing distributed by
the Stiindnnl (lauge .Mnmif.icturiiig Compatiy, fl02

Tlic Cuyahoga. Cleveland, (>.. illustrating and de-
.«crit>ing the safety wat<'r columns mainifaetnre<l by
this company. These columns eoni;iiu one lloat, one
valve, and a single lever. The workiuc of the column
is tlinrnu^-ldy illustrated and ilcscrilied, iind full In-

formation is given, sntb. for liist:iuce, as the most
satisfactor.v \\ay In wii^cli tn attach the column to a

boiler. Til's eomixmy is Just arrancing to push the
sale cf '.-s cnlunins In tiie marine field, aiid a refer-

ence to this catalogue will show tbe various advan-
tagM It possesses.

The recent demand for c«nnpaet water tube boilera

for use en steam lanndhes and elsewhere wbete
space most be economised has lead to tbe Intndoc-
tton of a large number of svcb bolters. One of the
latest ia tbe Buckley patent safetj water4nbe boiler,

manufactured by tbe Roebester Machine Tool
Works, BodMater, N. T. These boilers are arranged
to canr high presanrea np to 2iS0 or 800 peoi^
Any one Interested In the subject of bollm. and
.•specially small hollers fbr boata and lannehea, abonM
send for a drcnlar Issued bgr this company, which de-
scribes tbe boiler quite fntUr and itinstratea also the
Acme marine or yacht engine mannfaetored by tUa
eoinjian.v.

'file demand for a f 1 water heater and iiurlfler

tliat w'Hiid l>e sni'ed to tlse needs and roqulrenients
of vessels on tlie Cleat I.al^es I<hI Roliert I/cav-

montb, chief engineer of the Anchor Line steamers.
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Buffalo, N. X., to Invent such a beater bJmsclf. ma
beater and piirifler ims now been In we for soma
jrcars on many of the hirgost st(>amer8 on the lakes.

Among the newest steamci°8 to adopt thiMti arc the
Crescent City, tbe Empire City, and tuc now l>oat8 of
tbe Uepublic Line. Mr. LcaTmontli is a iinniUal
engineer of ninny ycara' experience and w ill M-ml a
catalogue and other descriptions of his liirater and
pnrlfler to all wbo are interested la tbe subject aud
will tnrlte for tbem.

A <(iiiijKniiii| iii:irliie engine of niiprovivl desl^jn Is

llliistrateil and described in nn eiclil pace folder
which Is being distributed by tlie Slilpinaii Engine
Mannfacturink' Coinpany. Hoclie.ster, N. Y. Tlie en-
gines niainifai lured liy tliis ciiniiiany Ijave lieeii well
known for years and euniiiriso all sizes from one
horse-power upwards. Tlie smaller sizes have been
known for some years, and Iinve a reputation ilial

does not iie^nl further eonunent, but the oonipouiid Is

the latest development and several have already
been put into use in various jiarts of the ct»untry.
Tlie larjrest one yet made liaa cylinders G by 12 by 8
in.. <>('( upies a iloor spaci- ot' *A bf 24 In^ tm 54 Inches
high und weiglis l,i;ri<( pounds.

The Wortliington water tube boiler is one of (he
latest to Vie put uiMui tlie market. It Is inanufai tured
by tbe New York Safety .Sti-am I'ower (Company. 30
t'ortlaiKlt street, New S'ork. 'I'lie enmpaiiy is mie
long estalilished in ilie steam engine business, and
for many years it lias lieen dning a (•iiiisi<ler;iliie

aninuni of marine work, espeeiaily in the way of fur-
nishing englne-i. 'I'lie nei il {,,r an <'(lieieiit \\ :tter tube
ImiIIit to witlisiand liigli pii'ssures and yet Im' eoni-
jijict tlioroughly praetiial. lias led to tlie intro-

«luetion of this iMiller. 'I'lie catalogue iniblislied by
the comiiaii.v is very thoroughly and tinely illustrated
and goes Into the details necessary to give a good
undcrstaniUng of what tlils boiler is. Kveiy man in

terested in the subject of boilers would do well to
send to tbe eompaoy (or one of these eatakqpies.

In connection with a line catalogue deecrlUnf and
tboroughly tUoitratlng a complete line ot dMng ap-
Mratos and iulnnarine armor, Andrew J. Morae *
Bona, 140 Congreaa street, Bocton, Uam» are tending
ont a deaeriptlMi of tbe Morae hnprored telepbone for
dlTera. Thia tdeptaone contains many Improrements
over the one formerly used, aa It now comprises a
Imnd tdepbone toe nse above water, and dry bat-

Sln a leather case with sboaMer strap, a receiver
transmitter Inside of the helmet for the nse of

tbe diver, and an eleetrte cable In the eeatve at n
specfatty made line. Tbe helmets are famished with
the transmitter and receiver in poaltloDS properly con-
nected and ready for nae at any time. The ca-laloirne
alao oontaitts a desertion of the Morae Improved
three cylinder air pomp, wbldi will fnmlsh ample
amount of air for divers to any depth that a diver
can deaeend.

No neater brochnre has ever been Issned than the
one now being sent out by the Vacnam Oil Oomiiaay.
Rocheater, N. Y. It is entitled "From the Mall,' and
consists of a series of letters from a great variety of
people spealctag In the blgbest terms of the Inbrlca-
ting quality of the oils mannfaetared by this com-
pany. The illnstmtlons are beantlfally made and tbe
printing and entire matter are of the very choicest
work. Among the communications is one telling of
the nse of Vacuum oil upon the steamboats of the
Newport A Wlckford Company, and another from the
WnUam Cramp Ship and Engine Bulldtng Company,
atating that Yacnum oils are used In tbe yards of
this company as well as on all new vessels on tbeir
trial trip!*. Every user of Inbricatlng oils should
send to the Vnouum Oil Company for one of these
publications, both for the beauty of tbe work, and
for tbe valuable information contained. One can be
had bf BMntfanlng Marine Bnglneering.

BUSINESS NOTES.

THK SI'KINtiKIKI.U ELEVATOR ANU PUMP to..
SprinKlivl<l, Miux . i» n«w maaatecturiog tb« Use of pumps so
lonif and well knuwn a« the product of tlM V*ll«y Pump Co.,
E«.sthiimpt<<n, Miuia. Alt slsM and kinds o( pump* mn made (or
marine uhvm. and imiajr of them will be fouad in operation on the
Miiisis.'iippi l< u-er. a* welt as on Vamg Utand Souna and on the aea
ooaat.

THE SHU'MAN ENGINK CO., k» Summer street. Boston,
Ma<i!<.. has been particularly busy this season in launch work.
This company Bupplios various styles of marine engines from
one b. p. upwards. All tbe neoeeury appiiaacM are also mip-
plied, including- varioas trpts of propelMrs, «hMiS, BtMruig
prear, wbiitlea and everything else that goes to make a ateaoi
launch c»mfurtnt>le anil oafe.

THK .SCOTT EI.KCTKIC LAMI* CO.. i»6 Liberty » rest.
New Vork. Andatfaat itjiaya to maks a ^aclalty. Tbe i«*roh
I lights and lamps manufactured by thi* eompenv are used on
(iovemment txwts, river and lake steamers and along the coMtt.
S<ime o( the he-it known yachtH in t';c i nuiitrv arc uUo equipped
with "Huntington" Innips This company supplio* all the re»
qs! ri-mcnts for Si ar cli liijlits,

TUB BOSSBRT ELECTRIC CONSTRUCTION COMPANY,
Utka, N. v.. ttarougb its New Ynrk manager, William Taylor,
ia6 Meil and Bapreas Building, is having a good sale for fuse
maina and other electi ical devices for use on vessels which have
electric plants. An these devices are adapted especially to
this kind of work and have proved elticient, Mr. Taylor is rush-
ing their sale in an energetic munmr

THI-; VIADUCT BRAS.S CO.. Cleveland. 0.,is putting ont •
fnll line of brass goods for steam users' purposes. The latest isa
reducing valve, which is l>e ng used on the lakes with niMked
success. This valve i.<i fully described in these pages elsewhere.
A catalogue descriptive of nil the manufactures of this company
ha* just been pnblfHr.ed and can t>e had upon application to the
rnmpany, liy mentioninit Marine Knginecring

THE MARINE Al'I'LIANCE CO., j6 Oliver street, Boston,
Ma-t.t., is tilling many orders for Its new tMVjr dostt. Tbeae
closeu are designrd to be safe against any Sm pressnr^MlA J*t
are in keening with tbe latest wwilarr reqnlrenieiita. They can
be sfdsfthsr above «rMow tbe water line, and are made in
varions {»» and ofvariousdesigns to snit all the conditions end
requirements, from small yachts to large steamships.

THE CRANDALL PACKING CO., 136 Liberty street. New
York, sad Palinyn, N. Y., teports a Inrge lacvsaas la orilsft (or
Its varlotts special packings aarlng the past three numtba. Its
expansion ring, sectional rinij. Bnil roil pncklnK^s are treated by
a patented ciild oil jirn. i ss wh a h tlKirdii^hl v lubricates, yet
leaves the finished product Hrm and elastic. This company fur-
Bisbes WMkings to oiaay of tbe ptltwlpsl siSMBablp lines m tbe
VBlteOStstss. # ^ r—

THE VANDERMAN PLUMBINO AND HEATING CO..
Willimantic, Conn., is flnding a good demand for two spe-
cisltieSj which are of ^reat use to marine engineer*. ()nc
is the \ anderman chest, v» hich ii made of steel, in :iia;:v large
sizes. This chest is verv strong and dvirable, and is paj ".k ularly
arrungeJ for the tiHils that an cngim cr mn'^t have huiulv The
other NiK-ciiilty a combination pipe vjvr. ihc vaUio uf which can
be rrndily seen by referring to the illustration in the advertiae.
ment in our adverl coUiinns.

THE A. <JR.\Y KILHOl RN CONSTRUCTION CO , Drexel
Building, Philadeli'hia. I>a., is juxt putting on the mnrki-t n nov
elty. U is the IlutT Hand Urill. which Is a surnrisingly coti-
venient tool. It is made with bal' Vuarings, tind can bt- oiierutf-d
w ith any 1 •rdinary bit brace in iiliii 1 i-.t a.", v p' sit l"U and -.indt r n'.l

conceivable conditions. Tbe drill isdesigDed ti t>ore holes of aay
siae op to, and Inclading, •neinch. Marine sngineefi ba«« foand
them perticniarly traloaUe. bscnase tbey adapt tbemselvei to ao
many conditions and are so compact.

THE INTERIOR CONDUIT A INSULATION CO.,s*7Wcat
^<th itreet. New York, makes a very large line of exhaust fans
and blii« ITS. These ventilator;* are operated In all ways, and espe-
cially liy inenns of u Lundell electric motor. This company also
pre.'.ents a large line of blowers (or use wherefansare not am-
ple or sutisfactorv. The ventilation of a ship below decks is
very important and any one wishing to secare tafornw-
ttonontMSBbJaetwonld oo well to nsks laqalrles «< tb» Ut-
tertor Conduit A Insntatloa Co.

rm-: ni:i.KNAP MOIOR Co,, rortlaml. Me, is installing
electric plants on the steamers Cumlierlanil and State of
Maine of the International Line. Moth b<iats are being
cc|uipi>ed w-lih direct-coupled multipolar dvnamus of| iS k.w. ca-
pacity, or sufficient to supply 30a incandescent lamps and a
oi«ao cp. search light. This company has already laswitsd da-
plicate plants on the St. Croix of the IntemattonsI Line.
This completes the equipment of light plants on the steamers
turning into I'ortland, seven plants being furnished in tins com-
[;any. iri'.luding the Bay State. Portland, ColtagL' City.
Xiaiihattan. ancT St- Croit nnd the nli i\e naiiicJ. .\ New
York Safety Steam l'«iw<r Co. engine Uirets coupled with a
Belknap multipolar dynamo is used on the Cumberland, and
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U. S. SEA-OOINQ BATTLESHIP IOWA,
BUILT BY W. CRA/IP & SONS.

The finest war vessel in the American Xavy and
as fine a ship as ever flew a naval fla^ is shown in

the illustration of I'. S. seajjoing hauleship Iowa.

Oregon. The appropriation by Congress for the

construction was approved July 19, 1892, and the

work was awarded William Cramp & Sons, of

I'hiladelphia, on February 1 1, 1893, at the con-

tract price of $3,010,000. On .\ufrust 5. follow-

ing, her keel was lai<l; on March 26, 1896. >.\c

V. S. HAr i LKSIIII' IOWA, IN DOCK A I NAVY \AK1», \. V.

on this page. The fourth battleship of the new
navy, the Iowa, cmbo<lics many novel features

and improvements over the design of those previ-

ouslv built—the Indiana, Massachusetts, and the

was launched, and on .April 7, iSi;-. she went on
her trial trip off the .Massachusetts coast. The
general dimensions which are here given are sup-

plemented by a list of similar din]iensions of the
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2 MARINH BNGINEERING. May, 1^97.

battleship Indiana, which shows wherein tiie Iowa
excels the earlier battleships:

IX ukv-uocK., sHOWi.\r. ram.

I.>i:ncn»ii>n>,. Ii>wa. Indiana-
Length on load water litiL- jiV, ft, i«i> ft.

Brvailth ot beam, extretnc- ?a ft. sH In. 69 ft. j In.
Oi»plai:emcnt in ton*, nuriital
drauKht it,*!" m.aSS

Mean draii](ht at normal displace
ment 24 ft. 34 ft.

Frecbuard ri>rwuTd 19 ft. 11 ft. In.
Noinial cn<al Hupply, 6a^lun«. 400 tons.
Total coal caiiucity i.rJo tons. 1,64c tona.
Maximum indicated boritr-po«rcr.ii,o» l^ooa
Speed in knots, contrai l lA ij
Complement of oriiLL-rii anil crew. 4(16 460

The Iowa is built of nillrl steel, with a double
bottom, and water-light bulkheads extending up
to a height of lo ft. above the load water lino.

The defensive ]>owcrs nf the vessel are provided
for by a belt of 14 in. steel amior 7i ft. wide,
e.Ktendin^ alonj^^ the wattr line region a distance

of 185 ft. 6 in. ainitlships. This is 3 ft. above and
4^ ft. below the water line. The forward and after

ends of the belt turn inboard antl run diagonally
acros.« the ship, with a thickness of 12 in

Within the bounds of this plating and on the level

with its upper edge a fiat protective deck of 2'1

in. steel i.s in place. Inside this protected portion

of the hull are carried the propelling machinery
and the magazine.-. The inbnanl ends of the side

armor form the foundations for the barbette tur-

rets. Protection for the unannorcd ends is se-

cured by an extension of the midship protective

deck, fore an«l aft. to the stem and stem. These
flecks, which ar;- 3 in. thick, sUirt from the lower
edges of tlie diagonal armor and extend the

wi<lth of the shi(). The forward <leck terminates

back of the ram, giving a verv useful stiffening

her.'. Prom the upper edge of the 14 in, armor

belt there rises 4 in. of hardened steel, for a dis-

tance of 90 ft. amidships, backed by a belt of coal
several ic;t in thickness, I'orward and abaft the

casement armor, from the protective deck to the

main deck, the skin is backed by a wide coffer-

dam tilled with cellulose, and minutely sub-

ilivided. This is expected to keep out any ap-

preciable quantity of water should the sides be
pierced in action.

The formation of ilie sides amidships, where
they curve iiiboard, secures the necessary free-

l):)ard without the added weight consequent were
the lines carried up with the water line fulness.

The weight of material saved lure was utilized in

carrying the sides higlier forward. Thus an easier

cur\'c of stability, roomier quarters for the crew,

greater sweep of the guns in tliL- broadside spon-

sons, and the pr»»l)ability of increased efliciency

of the great guns, in almost any fighting condi-

tion of the sea, was secured.

The main battery con-sists of four 12 in. and
eight 8 ill. bnech loaders. The.se are mounted
in pairs, the f irmer in two Hichborn barbette

turrets, of the balanced type. The 12 in. guns can
fire through an arc of 270 deg. Their turrets

are 15 in. thick, while the barbettes, which extend

down to the ])rotective deck. ar<; 17 in. thick. The
advantage of the b.'ilanced turrets in wide angle

lire is apparent. In the Indiana, for example, the

main batterv is fitted in unbalanced turrets, and
when traine<l in a broadside direction produces

a considerable heeling effect. The 8 in. rifles arc

IX HKV-DOCK, sHOWISO l'k01'KI.LEKS,

mounted on the n]>]HT deck in four barbette
turrets, of the ordinary type, 8 in. thick. They
fire through an arc of 160 deg.

The secondary battery is composed of six 4 in,

rapid lire rifles, four of which are mounted on the
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main deck in armored sponsons, and sheltered by
•Jiick iplinter bulkheads of slccl, and two are
mounted Alt on the bridge deck, sheltered by
fixed shields. Twenty 6-poundcr, four i -pounder,
and lo'ir Catling guns con^t^UIt^ an auxiliary
force, and are mounted on the main deck, on the
upper deck, and bridges, and in the tops of the
military mast. The ship is also fitted with five

t«iq)i'.!i( tubes, one in the stern and two in each
broadside.

As the Iowa is fitted with twin screws, the pro-
pellinff machinery consists of two sets of triple

txpan-ioii enginis, fitted in separate water-tiglu
coniparinients. The cylinders are 39 in., SS
and 85 in. dia. by 48 in. stroke. Steam boiler
[»rt>-iir of i(k> p-)unds h generated in three
duublc-c iidcd boikr.s, 16 fi. 9 in. dia., one 20 ft.

long, and two 19 ft. long; and two single-ended,
16 ft. 9 in. dia. and 9 ft. 10} in. long. These are

fitted in four water-tight compartments. Forced
diautjlit i> used at the higher speeds. On the

trial trip the Iowa, on a mean draught of 24 it.,

showed a mean speed of a fraction less than 17
knots, ;hi- tngine making between 110 and 112

revolutions. At full speed the ship has a radius

of endurance of 5 days, in which 2,213 t"ilcs could
be run. At tlic crnisiiig sju'cd of 10 knots, the

bunker capacity would carry her 8,022 miles.

Nearly a hundred auxiliary cngiius arc used
to operate the liydraulic, electric and other ap-
paratns for tomtng^ the turrets, working* and load-

ing the guns, lifting and lowering the bo.it<. r.iis-

ing the anchors, controlling the rudder, bringing

up the ammunition from the magazines, providing
fresh water, lighting the shin, making ice. pre-

serving the fresh food, and thoroughly \entilating

the ship by powerful blowers. In the construction

the use of wood has been disoensed with where-
ever possible, and that which is absolutely ncces-

san.' has been subject to an cicatrical fire proof-

ing process. In the matter of fittings, to secure

comfort for the officers and crew, this ship does
not differ materially from the const line battle-

ships, save in one particular, and lliat an imoor-

tant one, tin ao lii ional accommodation for the

crew afforded by the forecastle dcck.^ This is a
ver>' valuable feature, particularly in tropical

climates or when the sliip"> r niipauy may be

atigmented by the presence of prisoners or res-

cued seamen.

The total number of ships under construction

for the British Navy for the year i8<)7-oR, com-
mencing April I, is 108. This includes fourteen

battleships, eight first-class cruisers, nine seccnd-
class crttisers. ton third-class rniisors. two slnnps,

four twin-screw gimboats. fifty-two torpedo-boat
fl'.stroyers. eight light-draught steamers and one
Royal yacht. The total displacement tonnage is

.'8.00O tons and the aggregate horse-power about
800.000 indicated.

The French Government has let contracts for

three torpedo boats, each to have a speed of 24
knots, and to cost 963,38(K

HINTS O.N ELEMENTARY STABILITV, WITH RE-
nARKS ON WATER BALLAST.*

BV CAPT. A, S. THOMSON, UBWT. K, M. ».

Actual statical stability, is aefined as the mo-
ment of fori- f of wliich a flo.-iting body endeavors
ti^ regain a position of stable equilibrium after
^living been deflected from it. The center of
buoyancy may be considered tlie point of support
for a floating body, and so long as this point is

above the center of gravit\ a \cssel will have
stability at all angles of inclination; moreover,
this stability, as in the case of a body having rigid
support, is quite independent of form. In the
case of a solidly supi)orted body, the vertical
througii the center of gravity must not iM out-
side the l)a>i', wlii!>t tor the floating vessel it must
not fall outside tlie point to which the cetitcr of
buoyancy moves out as the vessel heels. Thus
the distance to which the center of buoyancy
moves out on either side of the center of gravity,
for a single ar;glc of heel, may be compared to the
length of rigid base oi a Inydy having solid sup-
port, outside which supporting base the vertical
through the renter of gravity may not fall if stabil-

ity is to be retained.

In order to illustrate the transverse stability, it is

convenient to take a section of a vc.s.sel in a plan?
at right angles to the kee!. Such a section can be
drawn to reprL>ent, both in form and area, the re-
sultant value of a number of similar sections taken
at equal intervals throughout the length of the
ship. A simple plan to find the n-(|uired approx-
imate area is to take the transverse sectional area
of the actual ship at the widest part, and multiply
it into the known co-efhcicnt of fineness, the form
of the required section being readily found
bv rcfcrriiiL; t > ;::c hali-body plan. Keeping in
mind that, in a transverse plane, every longitud-
inal axis appears at a point, and every longitud-
inal plane as a line, ihe transverse stability of the
section may be taken as fairly representing that of
the entire vessel. The line, vertical in the upright
position, dividing the section into two equal and
symmetrical parts, we shall now call the middle
line.

The apparent weight of the ship as a whole
may be considered to act downwards through the
center of gravity, whilst an cqua' and opposite
force reacts upwards through the center of buoy-
ancy. For a vessel to float freely at rest in any
given position, the.se two points must be in the

same vertical line. When they are not so situ-

ated, the equal and opposite forces acting through
them form a couple, and the vessel, if left to her-

self, rotates til! the couple disappears and equilib-

rium is re',tr)rei!. The center of buoyancy moves
out from the middle line as the vessel inclines,

its position depending solely on the form of the
displacement, and being quite unaffected by mere
change of vrtlnine of displacement. The center

• Krom a paper read before tlie Si>ipina«ter*' Society, London.
OB MATch as, ilV7*
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oi gravity tends to move vertically, such motion
being necessary to iiiaiiuain the volume uf dis-

placement constant at all angles oi inclination.

The center of gfravity tending to move only
vertical!)', it is usual to consider it a^^ the puint

about whicli the transverse section may be sup-

posed to rotate. The measure of stabilitv for any
given angle of heel is the righting moment of

buoyancy which then obtains. This righting mo-
ment, generally cxprt-.-x d in foot tons, I 'mal
to the weight of water displaced by the ship mul-
tiplied into the horizontal distance in feet between
the vcnicals through the centers of gravity and
buoyancy respectively.

As a vessel heels a wedge-shaped portion of
the hull becomes immersed, whilst a more or less

similar wedge, having precisely equal volume,
rises out of the water on the opposite side, the

total displacement of course remaining the same
as before the inclination took place. As long
as similarity in the fonu of the in-and .uit wedges
is retained, the center of buoyancy moves out

along the arc of a circle, the center of which is the

metacenter, the moment of buoyancy increasing

as the side of the angle of heel. In the majority

of cases this condition only holds good for small

inclinations of about to degrees, for. as the inclin-

ation continues, want of parallelism in the vessel's

sides above and below tlic water line generally

causes increasing dissimilarity of the in-and-out

triangles. The center of buoyancy now com-
mences to have a curve of varying radius, the cen-

ters of which are called promciaccnters. These
points are located by the intersection of succes-

sive verticals through the center of buoyancy at

different angles of heel. The metacenter, as its

name is supposed to imply, is the limit of height

to which the center of gravity may be raised

without destroying stability for small inclinations.

Good breadth of beam combined with small

displacement gives niaximum metacentric height

for a given position of cinter of i,'ravity. and con-

sequently greatest initial stability. Unless, how-
ever, the center of gravity is low reUittvely to the

mctacenter, the staSility will Ite of small amount.

Under all circumstances lowering the center of

gravity increases stal>i!ity, so that even a deep

narrow shij) witli weiLrhts kept low down in the

hull, will have great viability at large angles of

inclination. A vessel with t;ood initial stability

is said to be stiff, and one deticient in this respect

tender, yet at large angles of inclination, the ten-

der vessel mav have greater stability than the

wider and shallower craft.

A ship when oscillating behaves a? a pendnhuu

and also as a balance wheel of a watch, but prin-

cipally as the latter. Inasnnich as the center of

givvity tends to move vertically the ship behaves

as a pendulum; inasmuch as the whole mass of the

ship tends to rotate about an axis more or less co-

incident with the center '»f cravitv. slu- bt'haves as

a balance wheel. The period nf a compound pen-

dnlum depends on the lengtli alone of the equiva-

lent simple pendulum, but the period of a balance

wheel depends on its moment of inertia and the
strength ttf the controlling spring. The height

ot the center of buoyancy aoove the keel is readUly

found for any vessel when upright by referring

to t!ie dis])lacement scale— note, the mean
draugiu, taking the corresponding displacement

from the scale—then the draught ulnch
gives half this displacement is the height
of the center of buoyancy above the
keel. Tlie pasition thus determined should
coincide with the center of area oi any
transverse section which may be intended as a
guide t ) the stability of the same vessel. Should
tlie points nut coincide, the under-water part oi

the section should be altered until coincidence
results.

The metacentric height, a distance between
metacenter and center of gravity in the upright

position, may be determined by a very simple
experiment. The position of one of the limhmg
points being known, that of the other fallows.

The ship, being perfectly upright and tloating

quite freely, is slightly listed, usually by moving
a known weight across the deck. The displace-

ment must be accurately known, and the angle

of inclination carefully measured by means of a

long plumb line, or when this is not possible, by
the use of a delicate clinometer. What has now
taken place is this: the center of gravity and cen-

ter of buoyancy have both moved towards the

side to which the ship inclines, and the vertical

through both points makes a known angle with

the middle line at the metacenter. The direction

in which the center of
.
gravity has moved coin-

ci<les with the direction in which the known
weight was moved, and the distance through

which it has nuived is of course the product of the

known weight into the distance moved, divided by

the total sectional displacement.

A vessel when oscillating behaves in many re-

spects like the balance wheel of a w^atch. For
simplicity, we will take a section of a ship so

loaded that the center of gravitv is in the plane

of flotation, and this being so wc may assume the

ship to oscillate about her center of gravity. Now,
if the ship under these circumstances has a period,

that period cannot be due to pendulum action, for

the center of gravity does not raise or fall to anv

appreciable extent. If the vessel is inclined and

then allowed to oscillate freely, the moment of

l.uovancy will act as the spring of a balance

wheel, causing the ship to regain an upright po-

sition, at which instnir. the force of the spring

will he Tiero. Inertia will then continue the swing

past the upright or central position till the moment
of inertia is overcome by that of buoyancy or the

compression of the spring, when the swing will

be repeated in the opposite direction. Now, the

moment of buoyancy in difTerenl vessel* 'j'T a

given inclination and length of righting arm varies

as the weight of the vessel, but the moment nl

inertia in different vessels varies as the pro hict of

the mass of the ship into the square of the radius
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of gyration, Or dbtancc oi ihe ceiUL-r of gyra-

tion £rom the center of gravity. Weight for

weight, then, the larger a ship the longer the

period; and size for size, the longer the radius of

gyration, the longer the period. It cannot be too

strongly insisted on, tliat some degree of reserve

or excess stability is necessary for the safety of a
vessel in a sea-way; at the same time, \ve must
be on our guard against exaggerated ttieorie^

wiiicli seem to require the length of righting

lever practically doubled in order to guard
against disaster under not unusual conditions.

With regard to the carriage of water ballast,

nearly all steam vessels and some of the more
modem sailing ships are fitted to carry water
ballast citlicr in shallow doubl? hottonis :mrc o-

less continuous over a great portion of the length

of the vessel, or in deeper tanks of lesser longi-

tudinal extent. Tn lu'arlv every case, liowever.

the capacity of these tanks is small comparctl wit!'

the tonnage of the vessel, water ballast being in-

tended originally partly for trimming purposes

and partly to enaole the ship to stand upright

wlicn empty, or, again, in the ca-e of sicaniers. to

retain stability, which is affected by consumption
of fuel. Ships are nowadays frequently sent to sea,

even to cross the .\tlnntir in winter months, de-

pending almost entirely on water ballast. In many
instances the quantity of water carried is scarcely

sufficient to ensure seaworthiness, and. even when
this is not the case, it only too often proves a

source of danger and di -comfort through being
carried so low down in the vessel. Notwithstand-
ing that the ship is like a.cork on the water, with

propeller half immersed, and scarcely able to face

a heavy head sea, the nictacenter liei'^dit may be

considerable enough to give rise to viil!ent lurch-

ing, or abnormally heavy rolling in certain condi-

tions of wind and sea. Water being the most
economical and convenient form of ballast,

the remedy seems to be in the devising
of some simple and not too costly arrange-
ment whereby ships mav carry a nuich greater

quantity of water, distributed in a manner better

adapted to the requirements of stability and easy
motion in a sea-wav. Captain Frond snggests the

simple plan for sailing vessels of dividing the main
hold into two or more compartments by means
or transverse bulkheads, and filling them com-
pletely with water up to the level of the steel up-

Catttornfaui n«thod of Towtaw BarcM.

The sketches here presented sliow the method
of towing on the Sacramento and San Joaquin
Rivers in California. The towboat is fitted with

a tow post which is almost as high as the stack.

From this the line, which is invariably of wire
rope, is carried to the first barge and secured to

TO\VIV<; ll\R(.»-- AKiUNt) lUM).

the forward l>itts in the usual way. Each barge
is fitted with a towing frame of live vertical posts

connected by a steel bar. This extends the en-
tire length fore and aft. and is carried over the
pilot house. W'lien more than one barge is being

towed the line is carried from the centre tow
post on each barge to the bitts on the barge
astern. The object of this system is to operate the
towboat and barges independently, so as to speed-
ily navigate the winditig and sliallow streams, and
to dodge snags, sanrl bars, cobblestone bars, and
shoal places. The barges used in the river above
Sacramento have a capacity of 330 tons of grain,

which they carry on a draught 01 22 to 24 in.

The barges used below Sacramento are of larger

capacity, carrying 800 tons. I'esides grain, th;

traffic on the .Sacramento River in these vessels,

consi-ts l.irgely of lumber, bricks, frui^s, and vege-

tables. In the crooked portions of the river a

speed of about 10 miles an hour is maintainedt but

CAIIFORNIAN MKrHo|> OF TOWINT. ON ^A^ KAM^^10 K NIK.

per deck. I'or steamships it would seem that deep in open water this is considerably increa-ed. The
winf tanks, which might also be used as linnk- principal mute on the .Sacramento River is from
ers for coal in addition to the ordinary double- .San I'rancisco to Red I'dufT in Tehama County,
bottom tanks, would best suit the necessities of a distance of 27s miles. Most freight is taken to
the case. the coast from Sacramento City.
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6 MARINK ENGINEERING. May. i:.97.

LARQEST SEA-GOINQ FERRY IN EXISTENCE.

The stee] twin screw car ferry, Pere Marquette,

recently built by Messrs. F. \V. \\ heeler & Co.,

of West Bay City, Michigan, for the Flint and
Pere Marquette Railroad Company, to be used

I'ERE MARyCEllK ON THI^; STOCKS.

in the transportation of freight or passenger cars

across Lake Michigan, is by far the largest and
most complete vessel of its class in the world, and
marks an era in car fcny construction. ITiis ves-

sel is 350 ft. in length, over all; 338 ft. between
perpendiculars; witti a beam of 50 ft., and depth
from keel to upper deck of 36 ft. 3 in. The moultl-

ed dejnh to main deck is 19 ft. 6 in. '1 here are

four tracks with a capacity of 30 freight cars, an<l

when fully loaded the ferrj' has a displacement of

4,050 tons, on a 12 ft. 3 in. draft of water.

Being intended for both summer and winter

ser\'ice, with the certainty of encountering very

heavy ice, and severe gales from four to five

months in the year, the first consideration was
great strength cumbine<l with the most approved
shape of hull, to resist the tremendous crushing
strains which would undoubtedly at times be
brought to l)v-ar. In view of this the framing
from below the turn of the bilge to the upper
deck is of chatmel section 12 in. deep and weighs

25 lbs. per ft. These frames are spaced 24 in.

apart, with every alternate frame stopping at tlu-

under side of ihe main decK stringer plate. Tlu-

keel is of the flat plate type, and is 48 in. in width.

an<l weighs 32} lbs. per sq. ft. To this is con-
nected by lM?avy angles the vertical, center-plate

keelson, 42 in. wide, and 25 lbs. per sq. ft. in

weight. The floor plates are 30 in. deep at the

center by 20 lbs., and are connected to the center

girder by double angles. .A foundation plate is

securely riveted to the top of the floors and con-
nected to the center gir<ler by 12 in. channels,

on top of which is a rider plate the width of the

two ilanges of the channel-^ and the thickness of

the center keelson i)Iate. The frames connect-

ing the floor plates to the shell plating are of

angle steel, ancl extend from the center of the ship

to ihc lower turn of the bilge, there butting

against the channel side frames. The side frames
extend far enough below the bilge to make a
strong connection with the floors.

On each side of the center girder, and spaced
about 6 ft. 9 in. apart, are 2 continuous keelsons,

consisting of intercostal plates, flanged to the

shell plating and extending above the top of the

floors, sufticient to be riveted between double bulb
angles on the one nearest to tiie center, and dou-
ble channels on the other. Everything pertaining
to tlie bottom constnjction ci the vessel in the en-
gine and boiler spaces is made extra heavy. Ai
tlie lower turn of the bilge, i^nd connected to the
n versc bars on top of the floors is a heavv keel-

son formed of double 9 in. channels, riveted back
to back. The bilge keelson consists of intercostal

plates flanged to the slicll and riveted between
tloublc bulb angles, which arc securely connected
to the main frames. The shell plating from
keel to bilge is 25^ Jbs. per sq. ft. in weight. .Above
the bilge there are 2 water-line strakes, and the

main sheer strake. which is doubed, all of 30 lbs.

per sq. ft. The shell plating between the main
and upper decks is 10 lbs. and 12^ lbs., the upper
deck sheer strake being 15 lbs. For about 35 ft.

abaft the stem, and from the keel to about 3 ft.

above the water Hnc, the shell plating is double.

Inside the vessel at this point is a network of

heavy diagonal braces, keelsons, beams and
brackets.

A special fe.iture in the Pere Manjuette is

that the propellor shafts are entirely enclosed

within the hull, the vessels framing being so

shaped as to form a slec\'e for the shafting. At
the extreme ends of these tubes, or sleeves, heavy
cast steel brackets are fittetl, moulde<l to the

shape of the vessel. These brackets arc riveted

together at the center of ship, an intercostal plate

extending between frames, being first fitted l>e-

tween thtin. At the water line there is worked a

continuous plate stringer 49 in. wide, securely

connected to the shell and main frames with

l<t.\l»V ( OK l,.\t N(, HJN(.

heavy angles. This stringer is bracketed above
and below to the main frames with large plate

brackets. Channel beams 12 in. deep, spaced
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8 MARINE ENGINEERING. Mar. ttft-

every 8 It. ajiari aro lutid in conjuncliuu wilh

stringer plate, all efficiently connected and brack-

eted. Midwav between these beams and tlie main
deck is another stringer, similar in all respects
to the bilsc keelson. The main duck iKMins are

spaced every 24 in. apart, and are of 9 in. chain>el

section connected to the frames with very large

bracket^. On top of tlicse beams there worked
the main deck stringer and deck ijla.ing, tlie

stringer plate being 66 in. wide and 30 tbs. per

sq. ft. in weight; the rest oi the plating is 17^
lbs. The main deck beams arc supported by 3
rows of stanchions, of I section, spaced every 4 ft.

to which are riveted continuous 1.2 in. channels

these being: also riveted to the tower tlangc of the

beam*. The ui)])er deck beams arc of bulb angles
6 in. deep, and spaced every 4 ft., supported by 1

stanchit>n>, and continuous lure and aft channels.

The center row of stanchions are spaced every 8
ft. and the outside rows every 12 ft. This deck ts

also entirely plated with steel 10 ths. per sq. ft. in

weight, except the stringer plate which is 17^ tbs.

The cabins are located on the upper deck.
They are contained in two separate houses, one
forward of the smokestacks and one aft. as shown
in the plans. On top of the forward cabin is the

pilot house, in which is placed both steam and
hand steeringf gear. The steering etigine is by
Williamson Bros., of Philadelphia. The forward
csbin contains the captain and mates ri>>tns, the

passenger saloon, 36 ft. by 10 ft., witli 10 tate

rooms; the smoking room, 10 ft, 6 in. by 8 ft.,

with lavatory opening from the saloon; also ac-
commodatii tns for :he chief engineer an<l i)urser,

and toilet rooms for the passengers. The outside
dimensions for this cabm are: 73 ft. 6 in. long
and 24 ft. wi'le. The after-cabin, which is 49 ft.

lung by 24 It. wide, contains the dining saloon, 16

ft. 6 in. by 11 ft. ; the officers mess. and crews
mess, with pantry and kitchen in connection. The
assistant engineers, stewards, watchmen, and
wheelsmen arc eiuarleri I in this lion^e. 'i'lie main
saloon and dining room are of pine, paneled and
finished in white and gold, with hand-carved fes-

toons worked on the panels. AW the other moms
are of pine, ceiled and paneled, and finished plain

white. At the extreme forward end of the vessel,

on the main or car deck, are the sailors' quarters,

all neatlv finisherf. Above this crew space is a par-

tial deck on which IS located a steam w[!).Il;i<^.

mooring bitts. chocks, fairleadcrs, etc. The wind-
lass is of the American Ship Windlass Company's
build. On the main deck there are four steam
gypseys; two on each side, also by tlic same com-
pany. Tiie firemen's <|uartcr.s are forward of the
boilers, below the main deck, and very comfort-
able and well venHhted.
The propelling j>owcr of ;K? Prre Manpiette

consists of two sets of fore and aft compound en-
gines of the inverted direct connected tjrpe. The
cylinders are 27 and 56 in. dia. by 36 in. stroke,

and are entirely below the main deck. Piston
valves are u-ed on the high pressure cyl-

inders, and double ported slide valves on the low

pressure cylinders; all worked by double bar
Stephenson link motion. The crankshaft is 13
in. dia. built up with crank arms 8 in. and 9 in.

thick. The !ineshaft is in five pieces 12^ in. dia.

with forged coupling lianges. The propeller shaft

is 13 in. dia. The propellers arc 12 ft. in dia. by
14 ft. pitch, made of cast steel, and very heavy,
for n&e in the ice. The airpumps are worked from
the low pressure crussheads and arc of 27 in. dia.

by iS in. stroke. Steam is supplied by lour sin-

gle-ended return tube boilers 15 ft. 3 in. dia. by
12 ft. long working under a steam pressure
of 135 lbs. per sq. in. There are four fum.nres to

each boiler with grates 5 ft. 6 in. long. riic total

grate surface of the four boilers is 2S0 .^ci- feet,

and heating surface 11.568 sq. ft. The tubes are

3lin. dia. and 8 ft. i lif in. long, and there are 330
to each boiler. The IjuiKts were built by Wickes
Brothers, of Saginaw, Mich.
The auxiKar>' apparatus includes a feed heater,

25 in. dia. and S ft. long, with 80 i J in. tubes. Two
dujile.x fee<l pumps, 10 in. by 6 in. b\' 10 in., made
by Deane ilros.. of Indianapolis. Bilge pumps 7
in. bv lo^ in. by 10 in., and fire and sanitary

pumps by the same makers. There is an exten-
sive elrrtrii- !j.;IititiL; installation abn.ird. This

consists of three complete sets of engines and dy-
namos of the vertical direct connected type. The
two larger are of 15 K. W. and the smaller 4 K.
W . capacity, supplying 10 arc lamps, 332 16 c.

p. incandescent l.-mips and omt search-light of

2,000 c. p. The machines are connected to the

switch lx)ard. so that the three may be operated
together but, ordinarilv two machines only are

used, one of the larger being kept in reserve. The
lights are distributed between the car spaces on
t!ic main deck, the forward and after caoins, and
the hrM.

The Pcre Marquette carries four life boats, and
two life rafts, the life boats being carried abreast

of the deck house, and resting on skids built of

I angle.'.. The davits are hinged at the bottom
and arranged to fall outboard, instead of swinging
in the usual style. The two pole spars and two
-moke stacks ijivc the vessel a very fine appear-

ance, and all througiiout she reflects g^cat credit

CMST STItL
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METHOD or SKCURING CARS ON FERRY.

on her designer and on her builders.

SincethePere Marquette was put in commission
she has given entire satisfaction to the owners
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and exceeded the most sanguine expectations,

Carrying a full load, in open watur, =!.c lias easily

attained a speed of i6 miles, exceeding the gviar-

amee by 3^ miles. Though the past winter on the

SECTION AftOtlT 2S OM
SO P«BT rndM wtmm.

DIRECTION TAKEN BY SHATTERED ICE.

lakes has been unusualljr mild, the ferry has had
several rather severe tests. In February last she

made her first trip, with 30 loadctl freight cars

aboard, in the tectli of a severe gale, otlier boats

of the company having to turn back. She be-

haved admirably and the cars remained steadily in

place as though they formed part of her construc-

tion. The niethod of holding the cars is shown
very clearly in the accompanying rough sketcli.

Since that trip she lias on occasions cru>lied hor

way. unint<;rrupted!y. through solid ice 14 in.

thick, at a speed of 10 miles an hour. The ferry

has been designed very carefully with a view to

successfully ramming the ice. The lines are very
fint- forward, and the boat under steam cuts her

way very cleanly through the ice field, much of

the shattered ice passing (Imwh under the boat.

TIii'= can be better understood by examination of

tilt: rough sections here shown. During a liard

winter, the ice on the route is frequently 2 to 3 ft.

thick, and after severe gales the ice is piled up,

or windrowed, to the extent of 8 or 10 ft. This
of course is not solid ice. When the ferry is Tr<?.k-

ing iicr dock she has to go in stern first, and in

winter there is usually great quantities of slush

ice in the slip. On such occasions the propellors

are used to wash it away.
The Flint and Pere Marquette R. R.. which

owns this fine vessel, runs through Michigan,
from Toledo, Detroit, Flint, Saginaw, Bay City,

and up through tlic northern portion of the lower
peninsular to Ludington. From here it operates

a line of passenger, mail, and freight steamers

across Lake Michicran to Milwank;e. Chicago
and Manitowoc. The Pere Marquette runs in

tlve route between Ludington and Manitowoc, a

distance of abom 60 miles. The object of the
company in building this vessel was to transport
passengers and freight across the lake, without in
the latter case breaking bulk. The Pere Mar-
quette, which was dcsierncd by naval architect,

Robert I><igan. of Cleveland, has been such a suc-

cess tliat the company will build a fleet of this

exact type.

NMH STEAM PRESSURES ON SEA-OOINQ
SHIPS AND IN QENERAL.-a.

BY OK. a. U. TUVRSTOK.

In large degree tiie gain of the century now
marking the growth of tlie modern steam-engine

out of the germ developed into modem form by
Watt, when improving the invention of Ncw-
comen, has come, especially in the earlier days of

that progress, through devices which effected the

reduction of this waste. Watt made the first step

when he attempted to put in practice his well-

Stated principle
—

"keep the engine as iioi as the

steam which enters it"—and applied the steam-
jacket with that end in view. The results of in-

creased speeds of piston have been marked, in

this direction, anrl these gains, rcinforcerj by
those due to increased steam-pressures and the
otherwise unattainable elevation of the economi-
cal ratio of exi)ansion, have led to such gains as

are exhibited in the accompanying diagram, re-

duced from the records of the steam pumping
engine.*

In the old Savery engine of two centtmes ago,
and until the engine of Xcwcomen became suc-

cessful in displacing it, the wasftes in this direc-

tion were nearly all, the Utilized part but a min-
ute fraction, of the steam supplied. At the com-
mencement of the present century the work of

Newconieii, of .Sinealon. and ot Watt had ef-

fected a grand beginning in the extinguishment

of the internal wastes and, since the middle of

the century, the progress made has been quite

rapid and extensive. Ai the commencement of

this period, as shown on the curve in diagram
No. 3, the wastes, at about 1750, were 95 per
cent oi a'.l steam, heat and fuel; by the begin-

ning of the nineteentii century, Wat; l-.ad

brought them down to 30 per cent, and
they have since steadily fallen until, to-day,

in the best engines coi.structed, they arc as

low as 20 per cent, and, with superheating,
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no. 8.—PROOIIUB HI Stcmi Enoinc tmoiiNov,

consideralily less. Meantime, the dutv of the en-

gine, as measured bv the number of foot-pounds

of work performed by 100 pounds of fuel, of best

« rrams. A. 8. sTb.; Vol. "rtlls Ko. DCCXVIt.: ^ b.
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10 MARINE ENGINEERING. May. tBw

quality, has risen from the five or six millions of

the last century, to twenty in Watt's engines, to

eighty millions at the iiiitiillc oi the century, and
to about one hundred and lifty niiUions at the

present time. And still the good work pro-

gresses and we sfaMwld see one hundred and sixty

millions reached by A. D. 190O;.

r
i TT T7TT ' LIL.-rr

it 4t n
t
- -1

1
1 /• - . -»-

1
i"/^

r
.J -

;

»

J

--

0 -
ft

a
»•

m
t

o_ M0u* -

u
—h / [ 1 1—

1
—

'

T 1

h
< - - - r- r 1

I ' r
-

FF
t

-
_

1 1 10 111 !l 1 1» •1 M 1
-J—
» »

Fio 4.—MARiNC Enoinc Economics.

The best work yet pcrformid on land is about
ten pounds of steam per hijr>c-() jwer and per
hour, corresponding to atiout one pound of best

fuel, as a minimum. The figure varies greatly,

however, with pressure-variations, and the best

work at one hundred to one hundred and twenty-

five pounds pressure is between twelve and
eleven pounds. The lower figure, above, has
been .T]iproxirnatc(l by best engines at 175 pounds
or more, or with considerable superheating and in

lai^ engines. The diagram, NO. 4 shows
the more common figiircs for a triple-expan-

sion marine engine in which something is

necessarily sacrificed to insure that compact-
ness, lightness and general effectiveness that

is inconsistent with a design looking to
niaximtim possible efficiency. The lower
curve shows how the ideal engine, the pure-

ly thermodynamic machine, u ->u1d vary in its

consumption of steam, allowing about 2.3 pounds
for perfect efficii ncy, unity, when steam is carried

at 105 j)o>mds and back-pressun- >ta:ii!s at 4
pounds. The minimum here computed, at

a ratio of expansion of twenty, is eleven

pounds; but rl^c line is still drooping, and,

with reduced back-pressures and high expan-
sions, a considerably higher figure might be
fmn'i]. When, however, the internal wastes

are added, as shown on tlie next curve above,

the minimum consumption oi steam becomes
18 pounds, and the trend of the line shows
that it is not far from its minimum in this par-

ticular case. Wlu!i the friction wastes are now
added, as sitown on tlic upper curve, the mini-

mimi becomes above 21 pounds, and. even with
tile be>t po;<;il>le Ixiiler performance, the con-
sumption ol fuel cnuld be l>r<>ug!it in) l<>wer than

about two pounds per hor-ie-])0\ver per hour.

The usual consumption of an engine of this type

under the assumed conditions, is about two and
a half poim<ls of fuel. With more liberal allow-

ance of boiler-power, with dryer steam, with

higher speed of piston, and especially with con-
densers producing a good vacuum, these figures

may be brought down to 16 pounds of steam,
and under two pounds of fuel, without diflficulty,

and such figures have been often now attained.

The diagram, however, may be taken as a fairly

representative one.

The future of the marine engine, if we may
judge by the trend of our curves, is by no means
hkdy to exhibit an early suspension of the prog-
ress already observed. The curves are all still

extending in the dircvtion of improved efficiency

and increased utilization of heat, stored in steam.

I)y thermodynamic conversion in the standard
fornix of marine engine. The now evidently

last-coming revolution in boiler-construction, the

introduction of the water-tube boiler, is import-

ant as removing some serious obstacles to further

increase of steam-pressures, and the only question

in the mind nf the designing engineer now how
far will it pay to go in the attempt to secure addi-

tional progress in this department of economics.
P.ut gain is certain to be less and less, propor-
tiitnallv. as pressures rise and as expansion is cor-

res[xmdingly increased, and we cannot, at best,

secure more than a gain of 50 per cent, in steam
and fuel, in increasing pressures, from the one
lumdred i>ovmds usual. oii!y lately, to ten times

that figure. The gain is probably logarithmic,

thus*:

Pressures lOO aoo 300 5<x> nx>o
Kxpaiisions 15 30 45 75 150
StL'iiiii used per I. H.P. 13-15 11-13 10-11 g-io

and the best of dcsigtwrs and constructors can-

not hope to do better than is indicated above.
under ordinarily favorable conditions, if wi^ may
judge the future by the past. The Hmit, where-

ever it may be found, will undoubtedly be a com-
mercial one, and will be reached at some point

far inside of that set by purely thermodynamic
coii'-Mriations. That we shall pass *hc limit at

250 pounds per square inch is, probably, not at

all to be expected; that it will be found as high
as 1.000 pounds seems fo tlie writer, at pres-

ent, at least, exceedingly doubtful; thai 500
pouiuls may prove commercially available

would seem not impossible. Experience, to

date, indicates, in the opinion of the writer, that

when they arc employed, the engineer will be
able to utilize as nearly the full thermodynamic
value of the coming high pressures as he has, in

the pas:, realized that of the lower pressures now
being constantly more and more exceeded.*

That coiuimtous rise in steam pressures may
be expected for some time—for a long time, prob-

ably—and ultimately to the limit set to its con-

trol by the strength of cur materials, none can

doubt. But at what point that limit will be set

* * Ibidem.
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by inability of our, as steadily improving, mate-
raUof construction to resist the combined effects

ct high pressure and high temperature, no one
can say. Nor can we say now far we .shall be able,

at as yet unattatned pressures in the marine or
other steam engines :o aiiproximate the ideal case

by retluction oi the wastes of tlic real engine. As-
suming, however, tlut we may anticipate at least

as much success in this direction, at high pres-

sures, in rhc future, as at the present comparative-

ly low figures, the acci mpanying sketcli will indi-

cate what may be hoped for, and it may aid in

determining whether it will finally pay to

Struggle for the higher thermodynamic rc-

8 1» l:! 14 Itt

LM. STEAM PER H.P. PEA HOUR.- 2.4 EFFICIENCY UNITV.

suit. In the figure, let the curve at the left repre-

sent the performance of llie itlcal. perfect encrinc

—

diagram No. 5—perfect in the sense of exhibiting

no extra-thermodynamic losses. Let the curve
at the ri_i,'lu similarly e.xliibit tlic costs of

power in a real engine of such proportions

that the heat, steam, and fuel supplied will

be subject to a loss of one-half by extra-

thermodynamic action. Experience, so far as it

at present guides u-. appears to imiicate that

we may expect to find it practicable to keep down
this waste at high pressures to the extent that it

is now held down, under usual conditions, in the

simple engine. Should it prove practicable, also,

throughout so wide a range of pressures, to re-

duce it by compounding or otherwise, to one-
haU the amoimt assumed as a minimum for the

sitnple engine at such pressures, tlic curve C re-

sults; and if, by achling a third cylinder, in series,

redtKtion to onc-thirB may be hoped for, the
cur\'c P exhibits tiie presumable costs of power,
in pounds of steam per horse-prm er per hmir. or,

if the feed-water is suital)ly luatLd by waste heat

in the flues or from the exhaust, in, it may be
assumed, thousands of B, T. U., or, a^n, in

tenths of a pound of good ftiel consumed m good

boilers. In the same way, the quadruple expan-
sion engine, with its added cylinder intercepting
the otherwise wasted leakage and cylinder-con-
densation of its predecessors, in series, may per«
haps bring down costs to the figures indicated in

cur\'e E. A non-conducting cylinder would
make them as shown on cur\'C A. Any and all

of these curves, A excqpted, would seem to rep-
resent practicabilities to the engineer, and curve
E, at least, the ultimate probabilities. In any
event, the latter will make a good point at which
to aim with hope and cotirage.

It will be interesting to note that, as better per-

formance is insured by improved construction ot

engine, the advantages of

higher thermodynamic ef-

ficiency are approximated
more and more closely at

progressively lower pres-

sures and that, at the
limit E, five hundred
pounds pressure gives

very nearly as good
results as one thous-
and, and it may prove
that, all things consid-
ered, it will not be ad-
visable to carry the steam
pressure to as high a lig-

urc as would, at tirst

thought, appear desirable.

It does not follow, bow-
ever, thjrt superheating, or
other expcilients for the

attainment of a wider

thermodynamic range of

heat-conver^-iuii at man-
ageable

no. 5.—ECONOMY or HIGH STEAM PRESSVRE.
pressures may

not continue commercially advantageous.
W'e have already, both in the gas-engine and

in tlie steam-engine, brought down the cost of

power, in coal consumed, to about one pound per

/. H. F. per hour: it may prove that another third

or even half of the remaining wastes of the steam-

engine, and even a higher proportion in the gas-

engine, may be extinguished. The question,

1> ing beyond this, of the relative standing of these

forms of heat-engine, and of the possible substi-

tution of a machine in which the ftJel is burrnd
in the engine-cylinder, in which the pro<lucts of

cr>mbustioii are the working fluids, and in which
maxinnim visible range of thermodynamic ac-

tion seems possibly attainable, for the familiar

Steam-engine, with its at present superior ad-

vantages in mechanical efficiency, in high mean
effective pressure, its low cost of maiiitenniu-e,

its long life, its haiuliness in manipulation, in

stopping and starting, and its ]>er{ect regulation

bv economical metho<ls, is one which interests

every engineer, but one which none can at pres-

ent answer positively.

A new steamship fine between Galveston and
New York is a probability of the near future.
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NEW SCOTCH BOILERS FOR U. S. S. CHICAOO.

111*.' accompanying illustrations sliow one oi

the fi)ur Scotch boilers constructed in the Navy
Yard, at Brooklyn. N. Y., for U. S. Cruiser Chi-
cago. In the April issue a description of the en-
gines was given. TliL' ])Ii()tograph ui the finished

boiler which is here reproduced is of special in-

terest, as this is the first nickel steel boiler built

in the United States, if not in the world.

lioiler construction. Plans for the boilers of the
Seuich ty])e were drawn hy the Bureau of Steair
Liigineeiiiig, and bids were asked lor botli nickel
and carnon steel. The figures at which the ma-
terial was offered were such that it was decided to
btiild all four boilers of nickel steel. Preparations
were accordingly made at tho Navy Yard, by
Cliicf Engineer, Edward Farmer. U. S. N., for the
proper treatment of the material. The specifica-

tions called for steel, 3 per cent nickel, ot a ten-

m li
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SKCTION OK SCOTCH BOIUIIKH KOR U. S. CRUISER CHICAGO.

When the decision was readied to refit the

Chicago with new machinery, including a com-
bination of Scotch and water ttibe boilers. "Engi-

neer-in-chicf. f icorgc W. Melville, U. S.X.. decid-

ed to give nickel steel a fair trial. It was a progres-

sive step, and one likely, possibly, in time to exert

a great influence over the selection of material for

sile strength of 8o,000 pounds, with an elongation
of at least 25 per cent in 8 in., and an elastic

limit of at least 50,000 pounds per sq. in. When
the material was delivered at the yard it wms soon
foreseen that it woud give trouble. The test

pieces showed that the quality was up to contract
requirements, but the actual condition of the
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plat<es caused the greater part to be condemned.
They were badly pitted and scored, as though
slag or other waste had been drawn through the

rolls. Indeed so pronounceu was the badness of

the plates that the modified plan to build even
one nickel steel boiler came near being aban-
doned. By careful selection, however, sufficient

good plates were laid out for the construction of

the shell and heads of the boiler here shown.
The combustion chambers, flues, tube ?hcets,

stays, and rivets are of open hearth steel, ami the

tubes, charcoal iron. .All four boilers are identi-

r

chamber and return tubes. This prevents acci-

dents when the vessel is steaming under forced

draft, should more than one door in the boiler

be opened at the same time. The thicknesses of

plates used are: shell, i 5-16 in.; back plate, 3-4
in. ; furnace sheet, 3-4 in. ; front tube sheet, 7-8 in.

;

back tube sheet, 3-4 in.; back and sides combus-
tion chamber, 9-16 in., and crown sheet, 9-16 in.

The furnaces are Fox's patent. 3 It. 5 in. inside

dia., and 19-32 in. thick, with corrugations 2 in.

ileep and 6 in. pitch, the corrugations of the cen-
ter furnace altemating with the corrugations of

cal in dimensions with this one. Thev arc of the

single-ended type, 13 ft. in. dia., am! 10 ft. l i

in. long. A peculiarity of design as will be no-
ticed in the sectional drawing, is the nnmded
upper ends, which saves a number of stays,

only one row being necessary in each boiler

above the combu.stion chamber. These sections

arc curved to a radius of 3 ft. .Another feature,

wliich is in line with modern naval T»rarticc, is

the isolation of each furnace, with its combustion

the wing furnaces. The grates are 6 ft. 7 in. long,

the bars being double, of wrought iron, riveted

together with distance pieces. The bottoms of

the combustion chambers are strengthened by 3
by 3 by 1-2 in. angles. The tops of the chambers
arc each spaced with five girder braces, mad.-.- up
of two ?hapes. 7-8 in. thick, held down by i| in.

bolts and f
washer*. For stiffening the back plate

two T bars arc riveted to the plate between the

combustion chambers, following the curve of the
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sides of the chambers. These are 4 by 5 in. by
I--' tliick. Tlicr*. are nine stays in ilic uii]ur

row. TIk's*; arc of a tensile strenfj;tli of Oo,txxj to

70,(XK_> pounds and a ductility 01 j6 per cent, in

8 in. The stays are 2; in. tliick, ^welled at tin-

sorewcd ends to in. Tlie back tube slieet m'

the center lurnace is very substantially braced

with 14 in. shapes, stayed to the front furnace

plate and manhole ring by two 2 7-16 in. rods.

The wing furnaces are also stayed direct to the

front, witliout tlie interposition oi any braces.

Tljcre arc six bottom slays 2 3-16 in. dia., swelled

at the screwed ends to 2h in. The boiler contains

417 tubes, of which 143 are in the center nest

an*! 137 in each oi the wings. Of these tubes

113 are stay tubes 7 ft. 5! in. long, 2^ in. U.
D., and 6 B. W. G. in thtclcness. The ends are

screwed 12 threads to the incli. Tlio>c wliicli

pass through the back tube sheet are reuuorced

to an outside dia. of 2| in. for a length of 2\ in.,

the bore being uniform, and the end.s passing

through the front tube sheet are reinforced to an
outside dia. i>f ^'l in,, for a distance i<i 3 in., and
swelled to 2^ in. U. D. The ordinary tubes,

of which there are 304, are the same length and
dia. of 10 p.. W. G. The ends passing tlirough

the back tube plate are of even gauge and par-

allel, with beaded ends. The front ends are

swelled to an outside dia. of 2 5-1C in., for a dis-

tance of 3 in. All the tubes project 1-4 in. beyond
the front tube sheet. They are spaced 3i in.

centers. The edges of the nests are 1 1 in. apart,

and the combustion chambers are 5} in. apart.

They arc stayed to each other and lo the shells by
in. stay bolts, swelled to in. at the screwed

ends. The tubes were tested to 500 pounds pres-

sure.

The rivets used have a tensile strengtli of

55.oo<j to 65.<>X) pounds and a ductility of 26 per

cent in 8 in. They were subjected also to very

severe shop tests. The sizes of the rivets vary
from 15-16 in. to l 5-16 in., these last I'cing used

for the she'll seams. The shell plates have butt

joints with double straps, l in. thick, trc-ble rivet-

ed, with every aHenute rivet omitted in the outer

row. The rivets in the straps are 15-16 in. dia.

Wherever i)ossible, on the shell and chambers,

riveting machines were used. For the prin-

cipal joints in the boiler the mean of the percetit-

agc of rivets and plates is: of rivets, 66477; of

jdatcs, 67.953.
Coming to the steam generating caj)acity of

the boiler, the totals of heating surface in square

feet are: tubes, 1770.61; furnaces, 134.64; com-
bustion chambers, 166.72; tube sheets, 66.18, a

total of 2138.15 sq. ft. The grate surface is

68.33, and the calorimeter 8.8 sq ft.. The
evaporative power is 21, 866 pounds per hoiu",

which is equal to 10,488 gallons per hour for

tlie four boilers; or, say. 175 gallons per minute.

The weight of the boiler is,approximately,43 tons.

It is to be worked at a pressure of 180 pounds.

The hydrostatic test, to 280 pounds, was applied

with the most satisfactory results.

In building the nickel steel boiler great diffi-

culty was experienced in working the plates. They
resisted all tool work and bending to such an ex-
tent that the extra cost for labor of this boiler,

compared with the carbon steel boilers, was
fully 20 per cent. The edges oi cutting tools
were tunu'd or fractured, and while bending the
plates the housings of the biggest rolls in the
boiler shop were smashed. The corrosion resist-

ing > iif the material were shown in the
pickling. It took just five times as long to dis-

solve the scale on tlie nickel plates as it did on the
carbon ])Iates. If this is any indication oi the
pos«ib!f life oi the boiler the increased cost may
be more than offset by the durab lity. The iuture

behavior of this particular boikr will be watched
with interest, though, of course, a very long
period nuist necessarily elapse before any real

estimate can be made of its special value.

THE OPERATION OF W ATP.K-TUBE BOILERS
IN WAk5tllPS.*

VV REAR ADHtRAI. C. C. P. FITZGRRALD. U.K.

r.eforc entering into the merits of the water-
tube boiler it may be as well to take a glance

at the merits of the boiler which it seems likely

to supersede; and under this head, I believe, I

shall find many to agree with me when I say
broadly, that there never was a period, during the

development oi boilers for warships, when their

general behavior has been so unsatisfactory, and
when they have given so much trouble, and been
the cause of so nuich anxiety, as during the last

ten or twelve years. I speak as an interested

looker-on, who often sees a good deal of the
game; and my conclusion is that the Scotch and
marine locomotive type of boilers have proved
themselves lo be unequal to the demands made
upon them for the greater pressures and quanti-
ties of steam required for the working of fast-

running triple-expansion engines. It has been
one long monotonous tale of leaky tube-plates

and scams, bulged fire-boxes and eenera^ more
or less disabled and inefficient boiltfs. The hi-

'•tninicnt has proved to be unsuitable to work
required of it, and it has failed.

I shall not attempt to argue whether the boilers

of the P.clleville type, which are now being fitted

in so many of her XIajestv's ships, are. or are not,

the best type of l>oilers of this family, but it may
be stated broadly that most of the special attri-

butes of the Belleville type are claimed for all

other water-tube l>oilers in a greater or less de-

gree; and no doubt the inventors and patentees

of the latter will be able to show cfaom to many
other >'irtues in addition. The power of being
able to raise steam rapidly in a warship is of great

importance; under certain circumstances it might

• Pr«m A ptper read befm ttw lastitatioa ot NavaI Arehl-
tMt«) la London, AprU 7, IS«^
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be vital. The Sharpshooter* (with Belleville boil«

ers) has raised steam in 20 minutes from "fircb

out" and cold water. She would have taken two
or three hours with her old boilers, and, had she
tried to do it in k\-s, she wuu'iil almost certainly

have caused leaks; but lliia rapid raising of steam
causes no injury to water-tube boilers, nor does
rapid cooling. The ability to make large and
rapid increases of speed is of high tactic2U value
to a sfjuadron of battleships; but it is of still

greater importance in the case of a cruiser, wheth-
er she is employed in scouting, or as a look-out

ship, or as a commerce protector, cruising on a

trade route. With the -Scotch boikr a ship has to

be worked gradually up to her full speed, but witli

a water-tube boiler even a large ship can start off

almost like a torpedo-boat.
'I'lie Tcrriblf on Janiiar\- <) wa^ !\ing in Ply-

mouth Sound with lier luad to the eastwanl; at

8:35 she got under way, and had to turn around to

get out by the western channel, and at eight min-
utes past 9, that is to say in 43 minutes, she was
going 20 kncjtv. This performance could not

have been approached had she been fitted with
cylindrical boilers. There can be no question that
aii>iliing which tends to reduce the disastrous

consequences of a violent injury tcja boiler, such
as might be expected in time of war, is a jwint

well worthy of consideration. And when it is

mentioned that each of the Powcrful's boilers

holds only one ton of boiling water, and that each
oi the Majcstic's holds nearly 22 tons, it will not
be necessary to enter into an elaborate argument
to prove the comparative safety of the two sys-

tems. Boilers of the water-tube type can be

cooled with great rapidity, and without any in-

jury, so that they can be quickly examined,
cleaned, and, if necessary, repaired. This rapid

cooling cannot be done w4th Scotch Ijoilers with-

out the risk of causing leaky seams and tube
plates. That there is a great saving of weight in

an installation of Belleville boilers as compared
with Scotch boilers, for similar horse-powers, is

an indisputable fact. It has been estimated var-

iously in the case of the Powerful and Terrible

at from about 400 to 700 tons. If we take for

comparison a ship of about the same tonnage,
though of less than half, the horse-power—the

Majestic, for instance—^we find that me weight of
her boiler installation, inchidinq- funnels, uptakes,

etc.. is 745 tons for io,o<w horse-power, with nat-

ural draught, and 12.000 horse-power, with forced

draught. The Powerful's l>oiler weight (similar

adjuncts included) is 1,164 tons. She is not fitted

with forced ilranc^ht. and gets her 25,00) iir»rve-

power easily without the assistance of that rather

doubtful blessing. Her boiler weight with Scotch
hoilers to get 25.000 horse-power with natural

draught, at the same ratio of weight per horse-

power as Majestic, would have been iJB6a tons,

and with forced draught 1,552 tons. Thus in one
case there is a saving of nearly 700 tons, and in

.
> Til* Sbarpahootcr WM orlsilMlly Stt«d with wet bottom

lawBwtlTo bolton.

the Other of 388. The former is undoubtedly the
faire.-t comparison, as forced draught is not
generally used in warships except on the trial trip.

As to space, there seems to be very little differ-

ence in the floor sj^ace rc(|uirjd for a set of Belle-

ville and a set of .Scotch boilers for similar powers.
If anything, it appears that a set of Bellevilles re-

quire rather more floor space. The evapontive
efficiency of Belleville boilers seems to be at least

equal :o that of the best Scotch boilers as fitted

in warships, and I am making no comparison
with merchant ships, where the conditions are dif-

ferent. Taking the 30 hotirs' coal consumption
trial of the Poweriiil, at 18,500 horse-power she

burnt 1.81 lb. per indicated horse-power; and the

Terrible at the same horse-power burnt 1.71 lb.

per indicated horse-power. This was with the
engines developing 75 per cent rf their maximum
power. Comparing this with the 30 hours' coal

consumption trials of other large ships with
modern engines and cylindrical boilers we fin 1

Renown I.X8 lb. at 6'.204 I- H. P.; Majestic,

1.K3 lb. at 6,094 I. 11. P.; Magnificent,

1.68 lb. at 6,116 1. H. P. ; Sulun, 1.77 lb. at 4^018
I. H. P.; Prince George, 1 .82 lt>. at 6,216 1. H. P.

;

and Victorioiis, 1.6 It), at 6,205 ^- ^- I" these

cases the engines were working at 50 per cent of

their designed powers, which is alK>ut their most
economical rate of working per indicated horse-

power. The Sharpsho<jter on her long sea trials

varied between 1.7 lb. and 1.9 lb. of coal per in-

dicated horse-power. While desirous of being
absolutely impartial on the boiler question, I find

that my remarks have been almost entirely favor-

able to water-tube boilers, and especially so to the

Belleville type, that being the type which in-

terests us most, as it is lieint^ fitted in so many of

our large cruisers, an<l in the new battleships;

but I need scarcely say that I have no interest in

the matter, bcj'ond the interest of wishing to see

the best type of boiler in all our ships, both
large and small. T h:iyv l)een trying to find out

something against the Uclleville Ixxilers, but I

have not hacl much success. The advantages of
watPr-t>d)e boilers, '.'.Irr'i I !i.i\e rndea\-orerl to

point out, though tht v will be liuly ap})reciate(l by

executive and engineer officers during ordinary

jieace service, seem to be just exactly of that i)ar-

ticular nature which will cause them to be spe-

cially ci>nsj)ficuous under the rougher, more sud-

den, and more urgent demands of war.

The new locomotive jib crane in the Navy
Yard at Mare Island. Cal., is said to be the big-

gest of its kind in use anywhere. Its capacity is

45 tons, raised at the rate of 14 ft. per minute.

The boom will reach 75 ft from the center of the

track, and when it is elevated. 60 ft. The boom
can be shifted between these distances in ll min-
utes, and the time occupied in making a complete
revolntion b two minutes. The jib crane nuis
on tracks 20 ft. apart.

Digitized by Google

www.libtool.com.cn



16 MARINE ENGINEERING. Uajr, t»9t.

A CLASSIFICATION OP THB WAR VESSELS OF
THE WORLD.

UV UbKNAKU A. SINN.

In numerous naval pocket books and annuals

published in recent years, tables purporting to

show the strength of the various navies of the

world havebeen included. In most iii>tanccs, huw-
ever, there has evidently been no attempt made
to systematically classify the various types of ves-

sels, nor take proper account of the characteristics

of each. For example, the Austrian naval pocket

book, which is admittedly the most complete in

the matter of tabulation, classifies vessels as bat-

tleships, coast defense vessels, armored cruisers,

protected cruisers, and unprotected cruisers; and
each of these classes is again divided into two
large divisions, depending on date of build. These
arc also subdivided on the basis of displacement.

In these tables the classification adupud is 'Jiat

of the country to which the vessel licli m^^'s. Thus

the Italians call the Re Umberto a l)ai:k->liip, but

as the vessel carries only four inches uf armor
on her sides, the nomenclature is incorrect. In

this pocket book the Re Umberto is classed as

a battleship simply because Italy considers it so,

and not because of any characteristic? of the vessel.

Mr. Laird-Clowes in his exctllmt naval pocket

books, makes a somewhat mure accurate c'.a>>i-

fication. but alonj^ the same lines as the Austrian
publication. In all cases, of course, the classifi-

cation was intcndcil to include all types of vessels,

and the only difficulty is, that Mr. Clowes gives

tto rules for distinguishing the cruiser from the
battleship.

The classification here adopted takes account
of the followiti!^' characteristics. First, size as
represented by displacement; second, speed as

represented by trial sjieeds, or in case the vessel

has not been tried, the highest speed expected;

third, armor as given in Sie various naval an-
nuals, and in the reports to the leg^islative bodies
fjf the various countries; fourth, modernne.ss as

represented by the date of launch. This latter is

a very important consideration, for it is almost
invariably a ganpc nf the kind of armor with

which a vessel is protected. Vessels built prior

to 1885 were fitted with what wouId now be con-
sidered an inferior kind of armor. The same gen-
eral rale applies to ordnance, as rapid fire guns
were adopted almost "^iniultaiu onsly with nickel

steel, and surface hardened armor. It will be
readily understood, however, that the accom-
panyins; tables are intended for the distingiiish-

ment of war vessels generally, and not to include

what might be called extraordinary refinements

which are usually not obtainable. The purpose
is rather to brinp together, comparatively, ves-

sels havinq- the sanic pencral characteristics and
of about the same dimensions.
The ideal classification, of course, would be to

consider size, speed, coal endurance, armor, and
armament, and reclassify each of these general

divisions into subdivision ? depending upon the

design, modern or obselcte conditions, etc.; but

that is outside of the scope of this article. The
nomenclature here presented is not that adopted

by the different countries included, as such a com-
binatton would be chaotic. It mig^t be well to

note the difTcrent values assicrncd various types

of vessels by the powers. England calls the im-
proved Renown class, first-class battleships; yet

these vessels carry but six inches of side armor,
and it is obvious that such a vessel is not a battle-

ship. Likewise the Italians put thvir Sardcj^'na

in the battleship class, but as this vessel carries

only four inches side armor it would be more con-
sistent to call it an armored cruiser. Tlic Rus-

sians call the Rossia an armored cruiser, hut this

vessel hat eleven inches side armor, and there-

fore, would he nearer to the battleship class; and
so throughout the world's navies. One vessel

is called a cruiser and really approaches t'ne bat-

tleship type, and another is called a battleship

and approaches the cruiser type.

The greatest difficulty in all matters of this kind
is to draw the dividing line. This is purely arbi-

trary, for no two persons have exactly the same
ideas upon the subject. The liest opinion seems
to be, however, to call any vessel a battleship,

which has ten inches armor, and fourteen inches

turret, barbette, or citadel armor. There is no
scientific reason why eight inches or twelve

inches might not be chosen, but ten inches seems
to be about the rational limit, owing to the fact

that a battleship must meet vessels carrying very
large .niu! verv licnvy ordnance. .-\s the eight

inch and ten inch guns would penetrate less than

ten inches of armor, this thickness has been gen-

erally determined upon as the minimum thickness
for battleships. Armored cruisers are all ar-

mored vessels of high speed, not having the per-

quisites, as r^rards armor, of a battleship, but

still carrying heavy ordnance, and armor protec-

fii)u other than a protective deck. This would
inchide then, vessels carrying more than four

inches of armor and less than ten. Tlius the classi-

fication is based primarily on protection from gun
fire; secondly, speed; thirdly, size; and fourthly,

date of build, wliich takes account of improve-

ments in armor, armament, and construction. It

will thus be seen that the <^ject of this article

is simply to offer a suggestion as to the classifi-

cation of vessels of war, calling all vessels of 5.000

tons displacements, first rates ; all over 3,000 tonS,

second rates; all over 1,000 tons, third rates; and
all under i.ooo tons, fourth rates: or calling a bat-

tleship a fir-t-class batt!es!ii]) fiecausc it is the

best ship in the navy to which it belongs.

Table I shows the classification adopted, and
Table II the number of vessels each navv pos-

sessed in each class on January i, 1897. Where
no date of biii'.<l is uiven. in the column headed
"date of build," it implies that theclass is given ir-

respective of build. Where no thickness of armor
is given, means that none is carried, and wlier •

no limit of speed is specified, means witho-it
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reference to speed. Each vessel is placed in Fourth—Greece against Turkey.

the highest cla>s to which it is cntiilLd. The plus (-»-) sign means that the first

The last four lines in Tabic 11 arc given to a country has that many more ships than

TABLE I.

nanicil

the na-

CLAIM, XOJIKXCLATI'ltK.' MK>T, AUMO*.
I si i

if

9aA Clow
BrttMiiMlw.

WfiBO

OflBO

cjaoa

SrdCUM

l»t ("Ijimii

Arnii>r«-<l

C'rui»"r«

CnilMn.

Uoast Uvfaiia*
r«

SndCliiM
CoMt ItvfstllM)

I*t Cla**
PraiMMd
CrolMn.

FMtMflWl

1 10 IucImi (Me.
U ill. lurrwt or!

I

barbel I «.

I ioiii
t ) 10 111. turret, i

i

I 10 ill. Me.
I

'1 14 In turret. ',

\ I III III M>lw.

i 10 in. f.itr"( ,

I III in. mil.'

> 1(1 in. turret
IUtii.«idg.

timiyi. i

BATX
.

or
miiu>..

Adcr

i'lMa. |)iaMISXCt.ATI'R>.

j lUtH. I

U4lil.(

I

{4toWi]ud>M
1 Mb amor.

,

9.000

4toMllaaliN

lu

u

u

17

IBMb

Aficr

I After

10

II

n

CralMia.

41b C'lOM
ProMctad
Crulten.

Criilwitn.

SimI Clam
CruiMra.

IIIM'LArK.
MKIkT.

I

4^>

tftau

AUprotecU

4.UU0

4,aw

2.0011

ARXnii.
bATK

ni'lLK

Ov«r I In.

Hroieellve
I leek.

(>ver I In.

None.

Kone.

iaMi.1
y 3.000

< " :>ril < liii>ii

LriiUi'm.
SJDOO KoiMk

1 Alter
,

i,an

1

;io
.J

l r>.MI

IS

> [
IwCi

1

1

"

'
1

.

t

.'JK ! IS*-.

Ov»r 4 tn. wr.
nnraiKtiiot in-

,

I'nder
• iv.T 4 111 ar-
Iii"r mill not In.

clu<J«l alKive.

16

ii;

K

7^

7400

4.O0O

0*«r I itL pro., ,e

Ovarlin. 16

1«

SI

S3

~l Tbrfmlo Bonk
T1c»tr<iyer».

In ll..nt>

|»t Cl.w
Torpedo Ihwts.

SDdOtaM
'

1 TorfwdeBMta.

!
Torpado Ikmt*.

numerical comparison of the following navies :

First—England against France an3 Rusda.
Second—^En^and against the triple alliance

—

vies with which it is compared, and the minus
(—) sign, means that the first named country is

weaker by that number of vessels.

TABLE II.

in n Vi 13 14 15 10 17 l« 19 20

1 3 4 10 14
III *> 't 7

4 4 4 6 "7
13

1 1 1 is 4 « « 4
t 1 4 II

4 IJ 12
'i io 10 s« 6 4 »l i •JO 14 i'J

•St 10 i; I'M 2.S 14
3 6 •a 4 in 127 • J

3 12 7 13
1 3 18 13 3 4 1 131 7 30a 4 31 IS

« 4 IJV 22
4 1 |o f,

I II 9 <i

1 IT .1 4 • 1

f> r. ill 1 IS 1 4
.1 21 t

4 3 3 20 1

a I i
'« M 4 1 4

+1 +10 J 9 —St —0 —241 -111 -30

i 4 • - -I' _ 2 • IC -10 —lift -t«n

43-* 1 21 —

0

—

1

-It >^ -30

-« —I -s « ~ll

Germany, Italy and Russia.
Third—United States against Spain.

\\ ith tlu-se tables, therefore, a comparison can
be made between the several cUuses in each nav}\
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THE ORiaiN AND DEVELOPMENT OF THE
FERRYBOAT.-J.
BY KKWIN A. STEVENS.

Having briifly review c<l the cvotinion of

the terryl)oat, let us take into consiileration

the condition under which its designer
works, and the deniamls that he nnist meet.

Like every vessel, the lerryhual nnist he
suited to its work, and this work—as we
have already seen—varies; hut even under
cun<Iiti<>ns ui the »nn\c kind oi travel on
neichlxtrini: nuues. some c(Hi«i<leration of

major im]>i»rtaiioe may so wljoUy change
the <lei;ign as to render the vessels entirely

rlissinnlar. As an example of this fact, the

lerrie> fmni the foot of (.'ortlamlt street.

New York, to Jersey City, and the Staten
Island ferry, may he citeil, i )n l«)th tliese

roiues there is a heavy travel of passengers
and teani>; the ilistrilnition througliout the

day lieing a little more even on the Jersey
L'ilv ferry than on the Staten island. The
climatic conditions are, of c<nirse, the same.
The course of tin- Jersey C ity hoal is di-

rectly acro.-is the lower Hudson, ahout
three-fourths of a mile in length. The
Staten Island boat crosses the month of the

l-'ast River, and runs across the upper hay
and the outlet of the (!reat Kill>. The
length of the route is ahont five and one-
<juarter miles. .\t t'ortlandt street, the tide

in.ikes l)iU little <lifTerence in the running
time, as the current is at right angles to the

course of the vessel, and in whichever di-

rection it may he running will otTer about

the same difiicultics and impe<limcnls. On
the Staten Island routes, however, the

greater part of the course has to be covered
with cither a favoring or a head tide, .ind

iMirtions of it are stil»ject to varying cross

currents. The round trip on the Cortlantlt

street route can i>e easily run in half an
hour, of which from twelve to fourteen

minutes will he s]>ent under steatn, and
alioiu one-third of this time at half s|K?ed

or backing. On the Staten Island route,

however, the round trip will occupy ahout

one hour and twenty minutes, of which
frotn fifty to fifty-five minutes will be under
.steam, and of this about five minutes will

be at half speed or backing. It is very
eviilent that the saving in time, due to in-

creased speed, woidd yield but a small gain

at Corlandt street, w hile it would be an im-

portant factor at Staten lslan<l. .\ mo-
ment's consi«leration also will show that the

boiler power of the boats at Staten Island

will have to ap]>roach very closely to the

full capacity of the engines; while for the

short run at Cortlandt street, if sufficient

water surface for the liberation of steam,

and room for its storage be provided,

the boiler capacity may be considerably
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decreased below thai necessary to conliti-

uously supply the engines at full power.
Kc(|uirenients dI one class may be sunimarizeil

by the statement tliat a ferryl)i>;il is essentially a

ptirtiini 01 a plant, whose design has to be care-

iully considered in regard to other |K)rtions with

which she has to work in intimate connection.

Tliis cot»(Htion is Dnc not generally of great im-

portance in marine work, and. therefore, apt to

be overlooked, or insufficiently studied, in the

design of ferryboats. The chmatic conditions of

the nmte, and the da.ss of travel will inthiencc

the wht>le design of the superstructure and may
entirely mo«lify its character. The shape of the

hull will be designed for a certain s]>ecd. Tins
speed may depend upon the length of the rout .-

and the amount of travel over it. and, to a certain

extent, upon the difficulties of navigation thereon.

In such crowded waterways as the East River
and the lower Hudson, (he safe limit of .speed is

tions. The designer will, of course, attempt to

give his construction as nnicli outward beauty
as the ungainly structure will admit oi; but this

has little or no influence ati the work of the boat

or on its earning capacity.

A tna.xinunn of all the qualities above men-
tioned caimot, of course, be ct)mbined in any one
vessel. The consi<leration to l)e given to each is

a (juestion for judgment in each mdividual case;

and the experience of the route, to be obtained
from those who have been employed on it, will

l>e indispensable. But, above all things, what-
ever type is ailopted. the construction should be
reliable an<t should require a niininnim of repairs.

It is desirable that re])airs, when necessary to

take care of ordinarv wear and tear, or when
cause<l by accidents. shouUl be carried out in the

shortest jxissiblc time and at the least expense.
With these demands, however, go also certain

privileges (if I may use the word) that the de-

PASsEXr.EkS CkOWUKl* ON HOW OK I hkKSlm.M, NOKTII klVKk, N. V,

very tpiickly reached. But even there it varies

with the manceuvering (|ualities of the boat, and
es]>ecially with her backing and stopping power.
The financial pro.sperity of the route w ill also have
its influence. The power to successfully meet ice

cannot be neglected on a route in northern waters.

The tendency of the traveling pubiic 10 con-

centrate upon the bow of a ferryboat causes these

vessels to be generally trimmed by the head, and
will force the designer to the use of a full load

water line to minimize the bad eflFccts of this un-
desirable manner of loading. Kasc of form will

naturally be sought in the shape of the Imttock
and <liagonal lines, and the resulting form will

generally give a good bow for ice work. A suc-

cessful boat must combine easy handling, stead-

iness, comfort, economy, and adaptability to its

special work, including speed, safety, and the

comfort and beauty of its passenger acconimoda-

signer of a ferryboat may avail himself of, and
which are not usually enjoyed in other marine
work. The hohl of a ferrylM)at not being used for

paissengers or freight, has to accommodate merely
the tnotive ]»ower and auxiliarj- machinery', with

the inci<lent stores of water and coal, and such
safety api)liances in the way of bulkheads as may
be deemed requisite. There is no special need of

concentration or for compactness of desigji. The
openings through the deck, however, should be
kept as narrow as possible, in order not to un-
duly diminish the deck space available for teams.

The length of such openings, though, is of minor
in>|>ortance. The facilities for loading fuel should
be such as would cause as little trouble and delay
as possible in coaling up. In the general ar-

rangement of the machinery, accessibility, re-

liability, and ease in manipulation cannot be lost

sight of.
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Any limitation to the depth of shaft may be-
come a serious matter; and this arises sometimes
in an unforeseen manner. The racks which run
out into the n-ater at tlie ferry landings, as usu-
ally built, coii-i-t of {'i'.ini^f tie*! together by
stringers, laced with heavy p.anking, forming
a springing fence, which, from tlie require-

ments of the service, often has to absorb
considerable energy. The footing- for these

piles i> Ubually in mud; and if to attain the re-

quisite depth, such an amount of this has to be

removed as to render this footing insecure, the

trouble and expense of rack maintenance may
be so increased as to more :lian destroy the ad-

vantages to be gained.

After statine his problem, the designer will

find that the nrst question for solution will be
the inaniu r of app!>ing his motive power tij pro-

pulsion. In other words, whether lie should use

side wheels or propellers. In the former case, a
choice between feathering and radial buckets will

have to be decided; while in the latter, the first

question will be between single ended and double
ended propulsion. On most routes this latter

question will be decided by the conditions them-
selves, in faviir of tlie douhle ended sys'.em. The
advantages of screw propulsion over side wheels
are: the removal of the paddle box from the space
usually assigned for passengers, and the greit

improvement thereby made in the accommoda-
tion and the ease of ingress and egress. There
will be a great gain, too, in backing and stopping
power. For equal horse powers, the first cost

will not vary greatly. .\s will be subsequently
shown, in screw propulsion—^as used in the Ber-
gen of the Hoboken ferry and her successors

—

the power of the eii.ginp<; cannot be as efficientlv

applied to propulsion as in the case of paddle
wheels. On the other hand, the engines titaem-

sdves will generally show a decrease of consump-
tion of steam per horse power, wliile the boilers

will yield about equal results. The race from the

propellers of the screw boat will scour out the

middle of the slip without much affecting the
fooling of flic piles and will practically do away
with the necessity of dredging. There can be no
question of the superiority of the screw in ice

work; and it is certainly a great favorite w itli the

traveling public. It ref|uire5 a different sliape of

hull. This shape will increase the resistance

through an increase of wetted surface, and pecu-
liarities of form. A screw boat will generally

steer better. This advantage is partly due to the

fact tliat the center of thrust is below the effective

center of resistance to forward motion, and
the couple thus created has no tendency to fl/-

press the bow. In tlie side wliccls the contrary

u generally the fact; and the sidewheel boat in

consequence will generally bury her head,, while

the screw vessel will tend to run out forward and
squat aft. As ferryboats have their lateral area

s^mmetrically distributed about the midship sec-

tion, a tendency to bury the bow u ant to move

the center of resistance to steering, ahead of the

center o; gravity; and the vessel is, therefore, as

far as steering is concerned, in a position of un-

stable equillibrium; the slightest departure from
the course giving rise to a tendency to increase

the shear to that side. In a screw boat under wav,

the tendency to squat aft will generally keep the

center of resistance behind tlK center of gravity.

Her condition is then one of stable equifltbrium.

The spii il ot' riitatir.n of ihc engine, torrttluT

with the frequent stopping, backing, and steering

will render it generally inadvisable to attach any
pumps directly to the main engine of a screw

vessel. Tor the consequent complication in the

shape of an independent pump plant, the screw

vessel will have the advantage of a decreased load
3n the main engfine and a vacuum always ready
at starting. If a screw Liigiiie be selected as the

most suitable type, the judgment of the designer
must be exercised in deciding upon the degree
of expansion desirable. In some designs, the ad-

vantage of two high pressure cylinders, acting

on cranks at 90 degrees, for prompt backing, has
led to the adc^ion of double compound engines:
and the tendency has been not to repeat the triple

expansion engine, used in the ferrj'boat Bergen.
If the side wheel is decided on, the first ques-

tion will be. whether the ordinary American prac-
tice should be followed in adopting a beam en-

gine. The wonderful persistency and long life of

this type of design, which is certainly the oldest

extant form of the marine eni^ne, fully justify

the statement that the system possesses advan-
tages. Its usual form gives wonderful ecuiLmy
for a single expansion engine; its ability to run,

and run smothly. with grave defects in alignment;
the fact that it is thoroughly well understood by
most American engineers and mechanics; its sim-
plicity, accessibility, its economy in repairs, and
its ability to satisfactorily operate its own air

pump, are strong arguments in its favor.

\Vhether its use as a compound will yield sati>-

factory results in ferry service, is still an unset-
tled question. It possesses one great defect, it»

liability to stop on the center. Even with the

greatest care this risk cannot be entirely avoided,
especially in ice. Many engineers will recall the

trouble and <lifticulties incident to a prolonged
fight with ice in a beam engine boat. In common
with all side wheel designs, the wheels are more
subject to damage by ice or floating wreckage
than screw propellers; thev are. however, more
easilv and more cheaply repaired when damaged.

I know of no attempt to use the oscillating or

side lever engines in fenA- service; and their use
seems to promise no special advantages. The
inclined engine, however, has received consid-
crnhle attention. In the days of single expansion,

one-cylinder engines, it was generally considered
inferior to the beam engine in ferry work. In
the riarrett and Wiman, of the Statcn Island

ferry, tiiis engine, in the compound form, has
been tried under adverse circumstances, and, on
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the whole, has given good results. It is very doubt-
ful, however, whether tlie advantages of a smaller
diameter and greater propulsive efficiency in the
feathering paddle wheel, is sufficient to counter-
balance the disadvantages due to the greater com-
plication of machinerj' and the difficulty of secur-

ing equal efficiency in both directions. What-
ever (lesigTi be adopted, except in rare cases,

equal efficiency in forward and backward motion
must be constantly in sight. In this connection,
too, the signaling gear must be such that the
engineer will always know in which direction

the pilot desires him to go. The beam engine
as usually arranged, avoids this difficulty, from
the fact that the engineer's station is on the main
deck, and he is thus made aware of the direction

in which the vessel is being navigated, in a far

belter way ihan possible in a system of sifrnals.

Whatever signals be used, should be simple, di-

rect, and absolutely certain in their action. Their
failure at any time will put the boat in imminent
risk. In deciding on a type of engine, the amount
of time that the vessel is actually under way—to

which attention has already been drawn—should
be carefully considered ; and the economy in fuel

of the various types under consideration shouhl
be carefully compared, proper allowance being
made for the increased charges, due to first cost,

depreciation and maintenance, which will gener-
ally be foinid to attach to the more economical
design. The question of weight is generally not
of the first importance. It affects, however, the

punishment which the boats will inflict on the

rack.s; and as the maiiUenance of the latter is a

large item in ferry expenses, too free a hand
should not be used in appropriating displace-

ment. Under the usual conditions, the load of

the vessel, both in superstructure and machinery,
and passengers, will be distributed over a consid-
erable length, and with metal hulls, ample longi-

tudinal strength will usually be found; but in

screw boats, rigidity to preserve the alignment
of the long shaft must also be provided. If the

vessel be double-decked, the stability ought to

be carefully investigated, assuming as usual the

most unfavorable conditions. A considerable

heel in these vessels is likely to produce a panic
among the passengers, and the avoidance of such
inclination, and not the absolute safety from cap-

sizing, is the result to be sought. The auxiliary

machinery usually consists of the pumping plan:,

steering engines, electric lijjht engines and dyna-
mos, and heating and ventilating engine. Of the

former, little need be said, as they differ in no
wise from ordinary marine practice. Heating
and ventilating, however, present a difficult prob-
lem on account of the shape of the cabins. The
most approved method has been the forcing of

hot air by fans through outlets, placed in the up-
per portion of the places to be heated, and escapes

for the foul air at the floor level. The improve-
ment efTected by this method has been very
marked.

IMPROVED APPARATUS.
The Qelpel Steam Trap.

The Geipel Steam Trap, manufactured by
Thorpe, Piatt & Co., of 97 Cedar street. New
York possesses some features of especial interest

to marine engineers. In the illustration the lower,
or brass pipe, is connected to the steam pipe,

the upper, or iron pipe,forming the discharge.
When cold, the brass pnp*' is contracted,

and the valve-box is drawn down, leav-

ing the valve free to open. When steam en-
ters the brass pipe it causes it to expand, this

raises the valve-box and valve, the stem of tlie

latter comes in contact with the lever, the seat

closes onto the valve, and the trap is shut. To
blow through it is only necessary to press down
the lever. The valve may be readily examined
by unscrewing the cap, and the whole trap may

KXTKRIOR GEII'KI. STJ AM TRAP.

si ( Tio\ <,v:\vrA. stkam tkai".

be taken apart and put together again in less than
five minutes. The shape of the trap is handy for

marine purposes. It may be conveniently fixed

on the engine columns, or bulkheads, vertical or
otherwise, and drains the main steam pipes, the

valve casings, the steam jackets (if any), or branch
pipes to auxiliary engines, keeping these import-
ant parts clear of water without the loss of dry
.steam. It is claimed that there is a distinct econ-
omy in steam, and also in packing, which is found
to last longer when this trap is used. It is further

stated that as less water is lost through the glands,

so there is less fresh water required on board
ship. Tliis Steam Trap has been used in

numbers of steamships, and in some for the

United States Government. Geipel Steam Traps
were fitted in the S. S. Inchmona, the engine
trials of which were the subject of much interest

here and abroad. Many leading shipbuilding

firms in Great Britain have adopted it. and The
William Cramp Ship & Engine Building Co.
has used the trap. The accessibility of the trap

will be apparent to all engineers. The makers
guarantee it steam tight, and it has a large

capacity in proportion to its size.
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Hydraulic Coupling; Belt Forcer.

A coupling bolt forcer is one of that class of

tools which, while not tif everyday u>e, is of tiie

greatest iKJSsible vahic wlieii its services are re-

(|uireil. In tlie hurry of a hreak-ilowu rejwir.

such a t(X)l is worth much, for when it is properly

adjusted in place and the pressure ap|)lie(l, some-

thing has "got to go." The Watson v\: Stillnian

Hydraulic ^lachinery W orks, of New Y(»rk. has

pro<luced a compact coupling bolt forcer, which
is here illustrated. 'I"liis is specially intended for

FOk L'SK AliiiAKIi Mill'.

use in the shaft alleys of thi- larger steamer.s.

where there is very liniite<l room to work, and the

coupling bolts nnist be both large and tight. The
working*action of the tool is the same as in the

well known hydraulic punches of the company,
except that there is no lever return action to the

ram. A rapping bolt extends through to the rear

of the cylinder, so that if the bolt does not start

with the maxinntm strain of tlu tool, a jar may
be given by a blow on the ])in. The side plate-

hooks are made to suit the shaft flanges. The
tool shown exerts easily a .strain of 45 tons. The
ram has a motion of 3 in., and the greatest

distance of ram to inside- of hooks is 1 1 in.

The weight is 200 oounds.

Seabury Water Tube Boiler.

An improved form of the Seabury water tube
boiler has been designeil by the Gas Engine an«l

Power Co.. and Charles I.. Seabury & Co.. Mor-
ris Heights. X. Y. An illustration of this is

shown as firte«l and placed on a ves.sel. It is

a very compact form of steam generator an<l,

indeed, the buiMers claim to furnish more
heating surface for the same ll*>jr .«;pace occu|)ied

than any other boiler. 'I'he selection of material

antl work of construction is very carefully carried

out. The drums, which are rolled to shape, havt;

the rivet holes drilled through the lap. and are

tested to a pressure of 500 i>ounds. The tubes,

which are bent to the re<|uire<l shapes, are tested

to 1,000 |H)un<ls pressure. The half manifolds
at the sides of the furnace are made by welding
a head in each en<l of a piece of lai)-weld iron

pipe, cutting through the center lengthwise, and
planing the edges to fit a groove in the under
si<le of the tube plate. The joint is made with

asbestos wick in the grotne. the half manifohl
being drawn up to the packing by steel bolts and
straps. The heads of the bolts are countersunk,
and they are fitted with cap nuts, so that a smooth
joint is secured, with no part of the lK)lt threads

e.NjKJsed. The tubes are expanded in place at

both emis. It will \w noticed the furnace is sur-

rounded by water lubes, sjiaced between diam-
eters a distance e<|ual to the diatneler. so that

the gases have free passage the entire length

of the lubes. .A firebrick balTle plate is inserte<l

between the tubes, over the first row. The feed

water heater is placed on top of the rows of in-

clined tubes, where it receives a considerable

IKirtion of the heat, which passes up between the

tubes an«l which wouM otherwise be wasted
through the stack. Shaking grates are provi le<l

which can be use<l either for hard or soft coal,

or for woo<l. Tlu* huihlers claim a very vigor-

ous water circiilation in this boiler. All the tubes

deliver below the water line in the steam drum.
The direction of the water is upwards in all the

IIOILEK tlTTEIi IN- A VKSsK.I,.

rowi exce])t the outer. Through these the water
is returned to the bottom of the boiler, the entire

length of the drum, each tube carrying its own
water uninfluenced by any other. At no point

does the water have to flow more than 12 to 18

in. to get from the up-flow to the down-tlow.
It is claimed that it is not possible to drive the

water out of the tubes by fire, as the more in-

tense the heat the greater proportionately is the

circulation. There are good facilities for inte-
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rior cleaninfj; in the sliape oi man and nin«l holes.

A steam pipe is also conveniently fitted between

the tubes and water casing, so that the tube plate,

and lower end of the tube-, can be freed from

Ccntrifujcal Pump and Engine.

A clirect connected centrifugal pump and en-

gine is one of the most convenient of the engine

room aitxiliaries. It lends itself to a variety of

• iKNKK.M Kl H-TRK' (•0>t 1*A S"
\
'> M^l 1 S fOK At A K I V K OF.

a^hes and sooi when the Ijoilcr is working. Kx-
pansion and contraction Were carefully considered
HI the design, and all material used pa.-ses severe
tests.

DIRECT CONNtCTKU CKM KIHOAI. IH Ml' ANU KNC.INE.

useful operations, doe's not occupy nujch space,

is simple in its construction, and easily ke|)l in re-

pair. The ^>utt"it shown in the accompanying cut

lias been fitted on many mi.Mlern steamships and
KTiyboals, itrinci]ially .is a circulatirtg pump, and
for piiniping asliv> nverboard. It consists of a

ceiitrifugHl pump mounted on the same base with

a vertical i-ngine. ("iir [)umping ashes it is otily

necessarv to sii]>pl\ a sufficiency of water to h«»lcl

the a:»hes in stispen-ioii, when tlu- mixturt. which
will tlfiw readily, can be drawn. i>r forced up, and

discharged through piping or

llexilile hose. These machines
are built in a number of sizes,

and arc also furnished with

compression pump when de-

-ire<l for circulating through

the coils of a refrigeratnjg

|)Iant. They are built by the

I )avis-Farrar Co.. of F.rie. Ta.

Electric Llglit PlanU.

A great demand has sprung

uj) in marine practice for

>mall <lirecl coupled engines

and generators for

lighting pur|'"^e.^.

The principal require-

ments are compact-

ness, light weight,

simplicity of construc-

tion, freedom from

vibration and noise at

high speed, and per-

fect regulation as well

as durability, and low

first cost. The sets

here illustrate<l are

nianufactured by the

(ieneral Electric Co..

of Schenectady with

these in viev..
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'liiese sets are built in sizes varying irum

3| K. W. to 25 K. W. As both engines and gener-
ators are manufactured by one concern, there is

the greater probability that the fit and a'.i^Miincnt

are pcn'cct, the finish uniform, and the tests ac-

curate. The engine is simple; it lias but one
vahre driven direct from the eccentric pin of the

governor. The set is compact, tlie engine having

a short stroke, and the armatures being specially

wound. Both height and length of tne sets is

reduced to a minimum. The engine bed kiiglh-

t ned carries the generator, and although the ap-

pearance is somewhat massive, t'le heil is -u care-

fully cored out, tliat without sacrifice of stability,

the weight has been brought down to about one
pound to 3J watts. 'I'hc engine bearings are self-

aligning and self-oiling. The coupling between

the armature shaft and engine craid< is a spfit

s!ecve, which allow s of easy removal of the arma-
ture. The governor is compact, witli but few

moving parts, which can give practically no

trouble, or wear out. All of the generators are

four pole 110 volt machines, with the ex-

ce()tion of the 25 K. \V. generator, which
has si.x pities and a full load voltage

of 125 volts. The greatest floor space oc-

CUpi.- d is 80 in. by .jjin. by 66 in. high. The gener-

ator- cnnibine all the well known features of the

Ck-ii! r;'l F'.ectric machines, and tlie rating given

to each lias been calculated on a most conserva-

tive basij:. The ittnstratlon shows a full line of

.single cylinder sets—2| K. W.. 7 K. W.. 10 K.

\V.. 15 K. W., and '25 K. W. The single

cylinder engines are economical. 1 lu y show as

low as 28 pounds of water per 1, II. V. hour

non-condensing, and 2,^.5 pounds i)er I. II. P.

hour condensing, using stiain at an initial pres-

sure of 80 pounds, direct froni the lx)iler. Tliese

results have been obtained by an exact series of

tests in ^ets afune 10 K. \V. capacity. The smaller

sets are, of course. less efficient, but yet well

up to the best standards.

NEWS AND NOTES.

The i^*<)~ i-ei^ion of the Britisli Tn^titntion of

Xaval .Architects was opened in Lcmdon on April

7th. with the Earl of Hopetoun in the chair. A
number of very valuable papers were read l)y

eminent men. Among these were papers by

Engineer-in-Chief, A. J. Durston, R. X.. on "The

Recent Trials of the Cruisers Powerful and Ter-

rible:" Rcar-Admiral C. C. P. FitxGerald on

"W at - r tube Hoilers in Warships." a digest of

which will be found elsewhere in this issue; A. G.

Ramage. on "A Mechanical Method of Ascer-

taining the Stability of Ships;" Capt. L rd Charles

Beresiord. R. N.. "< >:i the bighting \'alue

of Certain of tiie ' ' !' r Ironclads if Re-
armed:" Hon. Charles A. Parsons on "The
Application of the Cumpound Steam Tur-
bine to the Purpose of Marine Propulsion;" J.

GINEERING.

Mactarlaue ' iray un "The .Xccelti ii) Diagram
of the Steam Engine" and a ".Note on the Geom-
etry of Stability;" Prof. Vivian B. Lewes. ¥. C.

S., F. I. I., on "Acetylene and its Probable Fu-
ture .'\f!uat ;" Prof. Win. Beardmorc On
"Nickel Steel as an Improved Material for Boiler

Shell-plates and Forgings;" II err F. von Kodo-
litsch on ".\pi>Iication of Electrical Transmission
of Power in .Marine Engineering and Shipbuild-

ing. Appropos of Mr. Beardmore's paper an

article on tlie construction of a nickel steel boiler

will be found elsewhere in this paper. In the
paper on Nickel Steel by Mr. Beardmore he fore-

told a very extensive use for this material in the

future, a use, in faei, the progress of which was
only retarded by the prkv n^ this material, as

three per cent of nickel added $45 a ton to the

market price of carbon steel.

The most remarkable paper,perhaps,which was
read at this meeting was that of the Hon. C. A.
Parsons relating to the small steamer Turbinia.

Tliis vessel ih>]ilaces 44.5 tons, and is fitted with
engines of 1.570 horse i>o\ver which weigh only

8,056 pounds. A speed of 31.01 knots was at-

tained, the steam consumption being only 15.86
pounds ]><.r h.^ur. A vacuinu of 13.5 poun Is

was maintained at 2,100 revolutions a minute.
The machinery weights, including water in the
boiler and hot- well, were 48,400 pounds.
The Institution has decided to hold an

International Congress in commemoration
of Queen Victoria's Diamond Jubilee. It

is the desire of the Association to make
this gathering a notalde one. and acc irdingly

.>.]»ccial invitations have been sent to the Ministers
of Marine of all the great powers, and to the

American Society of Naval Architects and Ma-
rine luigineers. Tlie Prince of Wales wdl act as

honorary President of the Congress, and will de-
liver the speech of welcome.
The meetings will probably be hdd early in

Jttly.

Britisli smelting inlere.^ts are deriving a good
deal of satisfaction from an inspection of tlie pig
iron output totals for 1896 of tiie United King-
dom and the Ciiited States, with Germany as a
sort of happy setjucl. The tc»tals for 189I5 are,

I nited Kingdom. 8,75(MMX> tons; United States,

8,623,100 tons; Germany, 6,45o,ocx) metric tons.

The figures for the United States are 126.900
tons behind those of the United Kingdom, and
show a falling off from the previous year of 823,-

200 tons. The conditions were decidedly the other
way in i8()5, for the totals for that year
were: United Kingdom, 7.703.000; United
States, 9,446.300 or 1,550,700 tons more
than the United Kingdom. The top fig-

ures for the United Kingdom, prior to
i8(>6 V. < r! reachefl in 1883, when t!ic total was
8,5J9,<xj<) tons. Since 1890, with the single ex-
ception of the year 1894, the United States kept
the lead until last year. Germany has been mak-
ing steady advances, having in 1880 turned out
only 3.729/xx> tons.
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YACHT HELENE PROPELLED BY QASOLiNE MOTOR.

The yacht Hclene. owned by
fpnt Works, of Philadelphia, is

ample o( a motor boat built for

water. She is $3 ft. Vrngt 9

the Otto Gas En- a mean draught of 4^ ft. The hull is

an interesting ex- of oak and ycHow pine, very su'i^-nn-

tially put tofjetlicr, and the deck plank-

ing is cedar. The satoon. and pilot

house, and cabin are finished in

mahogany, while the engfine room
is finished in maple. The exterior

appearance of the boat is very hand-
some, showing graceful outlines, which
are set off by the artistic com-
bination of painted and polished

woodwork and brass finings. In ttie

saloon there is sleeping accommo-
dation for seven persons. There is

also kitchen and pantry accommo-
dation, and crew room. The propel-
ling machinery consists of a 50 H. P.
Otto marine engine, using gasoline.

This is stored in the fuel tank fonvard,

which holds 600 gallons. Pipes are

laid to the engine room, thrOucrli which
the supply is drawn by a hniall pump.
The motor is fitted with an electric

ignition, so that there is no possibility

of contact of the fuel with an open
flame, and the trouble of handling in-

flammable oil for heating ignition

tubes is avoided. It is also fitted with a
self starting device which obviates the

necessity of turning the fly wheel
or pumping up a cfatfge for the engine
beiore getting in motion. The ex-
haust of the en^ne is led into an ex-
haust pot, and from there carried out
underneath the water thus getting rid

of all noise and smell. The rate

of consumption of fuel is said

not to exceed onc-tcnth of a gal-

ton per indicated horse power per

hour. The supply in the tank is stiffi-

cicnt for an extended cruise. In
the form of motor used in the

Helene the power is transmitted to

the propeller by reversing gears. The
weight of the engine and reversing ap-

paratus is 2^ tons. The usual method
employed by these engine build-

ers is to use a reversible pro-

peller. By this the speed of

the l>oat can be reduced to a mini-

mum by turning the blades to incline

at a very small angle. In narrow
passages, and when passing thrnncfii

locks, this is convenient for keeping
Steerage wav .>ti the boat. In smooth
water, the Helene has attained a speed
of 14 miles an hour. Under ordi-

nary conditions an average of 1 1 to 1

miles is maintained. The Helene has
cmising in rough made the trip from New York to Philadelphia on
ft. beam and has the outside m a very satisfactory manner.

?,i

—

^ 1 —

r

M
ifJ

Digitized by Google

www.libtool.com.cn



26 MARINE ENGINF.ERING. Vky, ia97-

MARINE ENGINEERING
PUBUSHBO MONTHLY

BT TRK

Marine Publishing Company,

World Building - - - New York.

H. M. Sn (Ti.AND, Preudeni >n<l General Manager.

H. L. Ai iiaii'ii, Vice-I>re»identmd BllMnm MuMC«r.
A. B. SwarLANO. Tteauiirr.

H. F. DoMAUMM, Sacntary mhI Editor.

t'lliUdclpllijI. Pwl . I'.nl^lM' 1: iijilihS.

DctToil. Hkli.. 47 H<>d«e> lluUdinic ;

CWcacow IUhm nriMr iMhUat.

PoTOtlB. tUOk Fomn. tVLUt. Copk*. » eat*.

Bnterad at New York Pott Ofllce a« MC(md.«lMt BMUor.

Engineers ami other officers of steamships are COtdSlUj in-

vited to call «t our ollicc, uhrrc wi:i t>r found the toadlBCWiao
publication* of tbis ci'untry and ••rcut ItritMin.

LatMra asd Other mail matter cnn lie sent to our can aad
will ba forwarded c»r held until called for, us ilexlrrd.

CommamiMtloaa en oMiters ot interest to marine enirineert.

for iaaartloa In the corretpondencc department, are soliclte').

TttCM, wherever possible, should be supplemented by rough
akctciiea or drawtnirs, which will be reproduced if necessary to

illaatnita the aobject, without cost to the writer.

Pall naoM and addresaet should be Kiven, bat publication

of theac will be withheld where requested.

The epigrammatic letter of Mr. Charles H.
Cramp, which is j)rintc(l in part on thcso paj^L<.

is as vigorous a protest against tin- supinenes!>

< it tlie American >liipping interests as lias yet been
heard. There has been a remarkable want
of unanimity and decisiveness among the

marine interests of the country. Endless
discussions of the subject have been under-
taken and nothing has been accomplished. The
advocates of various systi-njs of Federal

support loudly claim exclii-ivr .tdvantage.s

for their systems, and pass r. .1 ;iions, which
are ti ritU printed and distributed. It is not to

be siipi < cd that any system could be adopted
wliicli uould prove perfect in practice. Vet if

a compromise plan was agreed upon, understand-
ingly, and action taken, no matter how defective it

miglit prove to ho. it wmild he progress. The
Britisher adopts different niethfjcls in his treat-

ment of matters bearing on the nation's pix>sper-

ity. He uses mass meetings, and resolutions

to solve the question- of relief for the starving in

Intlia. '>r aid for the rc\ i iluti' 'ni>ts in Crete.

Where the supremacy of Itrilisli trade is con-
ceriye<l, however, an upper room c niiircnce in

Li Milliard street is worth a dozen Hyde I'ark

deinoii-traiioiis. .As to tlie disp^Jsition to let Con-
gress take tile initiative. Is it to he expected

that a body, many of wliose members never saw
an ocean vessel until they came East to take oflfice,

will'be so informed "ii llie qiu stion as to act uitli

enthusiastic intelligencer If American shipping

interests are to be conserved the parties in inter-

est must carry through the work. The trading

classes will not take the initiative. They do not

give the subject attenti<in. rrol)ably they think

it docs not .specially concern them. If the mer-

chant has his goods delivered, safely and cheaply,

he does not care who owns the ship. Traffic will

always flow along the lines of least resistance.

Mr. Cr.imp niers to the activity of IViti-h con-

sular officers, in foreign countries, in circulating

reports denJgator>' to American shipbuilding

skill. Tlie average foreign shipowner is a man of

education and intelligence, and could hardly be

largely infltienced by reading the sensational

blatherskite about ships which is printed in so

many ne\vspaper5. Indeed, if all the perfecting

presses in the worlil \v< irked overtime from
now until doomsday, their run-<:>ff would not

have a fraction 4if the weight, which the actions of

Slessrs. liiggin-. < ioelet an<l Bennett have, in

discrediting the American builder. Here is a

good chance for coinjiarison with the llritisher.

Does he go abroad, even for what he cannot get

at home? Docs he place orders here for sailing

vachts whicli will come in first in a race? His
viirws on the subject \\ ere expressed rather forci-

bly when a Scotch builder sent to Gertnany for

some heavy forgings for certain well known
ocean steamships. Even lately the installation of

.\merican built engines in an I'.iglisli electric

light plant caused tiie lion to growl deeply. \\ ill

the nation which has never known defeat in peace

or war respmd to foreign ])rogfression with

resolutions only? W e believe not.

In this number there are published illustrations

and descrii>tive matter of the first nickel steel

boiler built in the Cnitcd States, or probably in

anv i-ouiury. The use of this material for boiler

construction is due to tlieenteiprise of the Bureau
*

of Steam Engineering of the Xavy. It required

mil' cMiiragc to plan this exj)eriment. and

a gotnl deal more to carry it through, owing to

the practical difficulties narrattd. Many who are

interested in this class of work will, doubtless,

consider this cxiwrinicnt of little value to manu-
facturers who liavc to l)u:Id boilers at market

rates. But the possibility of such an cxiK-riment

creating a change in practice should not be lost

sight of. .*^lioul<l the rcstilts l)e r.atisfactorv. the

government will not only be in possession of val-

uable knowlctlge in the construction of imi)rovcd

iq)paratus, but will have conferred a substantial

benefit on the mercantile marine interests, by
sliowing w lit re economical gains may be made.

The material is expensive, but should a large

demand be created for nickel steel, it is not un-

reasonable to '^n])])osc tliat the price would be re-

duce<l. ( ioverniiK iit practice o]>ens the way often

for the private ind.viihial to secure substantia!

benefits without the cost of experimentation. A
notable example of this is the universal use of

heavy steel forgings in engine building, whirli.

when first intro<luced were considered luxuries

for the purse of a nation only.
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MR. CHARLE5 tt. CRAHP ON THE
MBRCHANT MARINE.

TUt vifwa of Cliarleii H. Cramp on tlie M<>rclinut

Marine proMem are expreawNl in a paper nnd before
a conference, recently, in tlie conunlticc room of th«
Senate Committee on CoiiiimT<f. This iihimt in |>:ii-t

is ht-re glTen:

Ur. C- A. Griacom, Cbairmau of tlie 8ub<ci.aimlttee
on tbe Merchant ^fnrlne.

An:—We have to ,h-.\l with n-al fin is niul nHiuil
condltkWH. The luterests of ship owuitig and aUlp
ItulMlDK nrv Identical, beeaaae no nation can racceaa-
fnlly own ships that cannot suctossfnlly l»uil<l tlit ni.

So nation vmi pltUer hullil or own shl|iM wIhmi, iiii-

prutr. t.d aiKl (uifnooiiniKcil, It is brouKhl In com-
petition Willi otber nations that are protecteil and
eneonraired.

This Is III.- fxisfind conililion of the shl|i owning
and shiii-bulhllng intereata of tlie Unit«.<d Statea.

The reanlting fact la that the enonnona revenue
repreeented hy the freight and paaaenger tolls on our
commerce and travel Is constantly drnlnc<l ont of
this country Into British. Corninn, ami French
pockets. In the order named, but malniy Brittob:

while the Taat iodnatrial IncremeDt repreeented by
the ni'< • "'•^nry «hlp bnildlng Inorea almoat wholly to
Great Itritalu.

For thlH drain there la no reeonq^M. It la flibe«r

Ions. It la the principal eanae nt our existing financial

Condit1on>

.^<> lontr ax this drain CuminiK's. no taritr aixl no

monetary (toUcy can restore tbe uailoual prusperity.

The Bngtsh stearaahfp la a foreign product, and Its

earnlii^rs. which wc jiay. an- a fordmi jirollt.

No tiiiue man will argue that a foreign profit on a
foreign product can be a doiucstlc benefit.

Add to this the fact, equally Important, that the

carrier of commerce controls Its exchnnfft>«. and the

eoodltlon of c<>iiint<'rrl:il. tiliani'liil, ainl liiilustrial

snblagatloa is complete. Such U our euudltlou to-

day.

Creat Rrltain has many outlying colonies and de-

ltcMlilciicl»"S.

The Kreatcst iwT) are India and the Uniteil States.

She holds India by force of anm, whereby her con-

trol of that country costs bar SMnetbfng. She has to

iiny soint>thiiik' for her- financial and commercial
drainage of India.

fibe holds the United States by the folly of Its

own iM'oplc, whereby her control of this cmmtry
euHts her nothing. She has to p.iy nothing for litn*

nnanclal and comraerehil drainage of the Un4(Cd
Sutes.

But the amonnt of her annual drainage of gold

from the I'nitcil Srai- s far execcds that fi-oni India.

Therefore, tbe United Stales Is by far ibe most
TBlnaMe of all the dependencies of Great Britain.

In the relation of En;;lnn<l to India there is awn*'
thing pitiable because In<llu in heli>less.

In the relation of the I'niteil States to England
thm is nothing that ia not contemptible, because it

Is the willing serrltnda of a nation that could help

hecaelf u rtie would.

Kiiglaud is wUle awake to tbesv vwndltlons, and
ieeenly appreciates their prlcelem ralue to her.
The Tnited States blinks at th.-in. lialf da/.ed. half

asleep. Insensible .1! their trenieutlous duuiage to
her.

Enghind, dearly seeing that, in this ago more than
ever before, ocean empire \h world empire, strain^
every nerve to jicr].. t i,- ]„;• ^,.,.| ]„,wer and ex-
bausis ber reHouries to ilouble rivet tbe fetters which
It fastens upon mankind.

Ill recent years tb rmany mi a larp' scale and In a
systematic way, ami this euuntiy on a «uiiill scale
and in a !<|iasin<Mlic way, have put forth efforts In the
Uirectlou of sea power.

Bniirbind Instantly takes alarm. To her the growth
of any utlicr sea imwer. even If It.t sii>|>e be compara-
tively small uud lis extent couiparailvely feeble, la

a peril fHM'ond only to the binding of an invading
army in Kent.

Eni;lan<l is detetudne.l that she shall Im- not only
the sii|ireme sett jiower. but al.so that except Wlthlu
liniiiti set by herself taere shall be no other sea power
at all.

She will tolerate the jriiiwili of any other sen jtower

only so far as tbe point at which it begins to effect

ber naval supremacy or dispute tbe ocean monopoly
of her merchant niarine.

The moiueut any other national aspiration toward
sea power readies that point Bngtnnd must be pre-

pared to crusli It.

She will crush it by Intrigue, by cajolery, t>y

treaties, if she can. Rhe will crush it by prepon-
deratltiji force if slio nnist.

Ktiullsli ollii ials abroad, from .Mlidsicrs and Con-
suls down. In lustrioiisly re|iriiduce in the lU'wspapers

of Jaiian. China, Chile. An:entine. and Braxll tbe mis-
statements of the Etitili^h iircss about American
vessels.

The British Post Olfice delays tbe American mails

for days in the slower ships of tbe Canard line ratlwr

Ilia II send so much aa one letter by tbe American
line.

Our Post Office responds by liberal allotments of

Its Kuro|K'an mails to all the British lines.

Tbe result of all tbis is that while ibis country bus

never known such indnstrtal stagnation and such
flnandal distress, Kni;lanil has never known such

industrial activity and tlnaueliil prosperity as now.

To tlw BngUnh estimates for the current year for

fturtber Inerense of her nnvy ainountlne to eleven

mtlllons nine hundred and Ave thousaii<l iioumls stor-

IlUK Ul l.lKCi.tHMi. say ;5.il..'i4»<i( an 1 ji |>roi;ranime

involving l(Nt new ships in ail stages between laying

down and completion, tbe United States responds by
a stiddeii halt in even the coinjiaratlvely feeble pro-

Kriiinme litfully luirsueU since IbS'i. an<l a tlat col-

lapse of the policy of the new navy na a whole.

To the 1.:MO.OUO tons or new mercbant shipping

built by Gn{;land during the ycir, what win bo
the n'S|ion>i' of tbe Unite 1 Stales';

Now tbe future lies wholly in the bands of Con

firess.

From that quarter comes no sign.
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CORRESPONDENCE.
C It f Jo not assmm* rt^tn^bUUy far th* ^pminu tirpressei tf

Fvtatoni for th* laferiMtloa of Water Take.

Vdur curri't*iH»inlent, "\VuI<t-'I"«1h'," In tlif April
iiiiiiil.iT of your very lulen'sUnj; luiptT, i.s iiniu- right
ill till- M-MUiiption that the «aicr liihe IxiUcr uet-ils a
dKTfn-iil kind of treatment, aii l iiii>r.> wnlrhiiiK tliaii

liic S^ uioh hoil. r. He will, in ihiiio, .'luri-f ilial his new
trt|itv. tiv <nia<liu|ile fxpansliiii cnuine^, aixl the vast
•array of auxiliaries luider his i-ljarKe re.iuire more au I

a (lifTcrcnt kind of atteutlon lUau his old coiupouiid
eii;:ine. and uie slniite plant of only a i«w jMtfs
haek.

'llio water tishe Ixiller is a later develuprueut
Jill I will also require ninre ran- tliaii tlie oMcr slow
sieaiiiiiig Ixdiers, With some types of tliis elass of
boiler the tiring will uii louhtedly have to be diCfer-

elit. this being largely eaiisid by the faet that the
ilesiirti of the iMiiler gives a grate, iu soiii>' cases 9
ft. \\ iile, liy from 7 ft. to 8 ft. loug. Siieli a grute
cannot lull be diiliculi to manage. With grates of
il rdliinry diiiieiisloii--. lu- will find but little dif-

I'ereiice In managi-uii'tii nee led. 'I'he feed in all

water tube boilers doc- neeil close attention. This
i>. iieiessarily so Inmi iln- fai l that a smaller body
oi xvaicr is earned in tlie l>o:ier. and a liighcr rate <if

cvapoiatloii called Uiv. All -nch Ixdlers should be
litted with an auxiLary fee<i piiie. and have a feed
water regulator to control the main fe.-l. Siidi an
automatic feed apparatus is being used even in the
Indlers in tae large tttrjieilo iH.at di-stroyers built

abro.-el, and in boilers develojiink' \\. V. eacli.

winTc the utmost forcing Is iieiosary, and always
mritli the greatest success.

(iivcn a good feed regulator, large to|> drum, and
good circulation in iiis boiler, and "Water-rube" need
not fear for the result. E.

Owing to the comparatively small iiuaniiiy of
water in water tul)e lioilci>. as coniiiared \\ itli •'tank'"

boilers, the steam Is apt to rise and fall more rapidly
than In the foriiu r. I>o not, thcref<u-e, cover your
lire entirely with fresh coal at any one time, as the
steam will fall rapidly l.. r..r.- fresh lire is burnel
through. Vou should iiie 'little and often"'- the
fliianfity depending ii|miii the size of the boiler. It is

also best to use ci.al of small size. Open your fur-

nace door and thmw a .shovelful onto each thin sp<it

In tne tire, letting cai li shovel full be surrounded liy

briKht lire as f;ir as possible. This docs not knuck
the steam down to any extent and tlie bright tire

will JII--0 tmm the gases arUiiig from the frc>-li coal
thrown in. \\'hen you are obllu'iil to clean your tire,

do not disiurb It till you have i:f.i-lM:illy built up a
thicker lire, so as to have something left after clean-

ing. I ''I not clean ;ill the fire at oiiee. inil clean part

.It n time, atid t;et that part In good working order
l.. r.i|e viiu s'arl on aiotlier section. Vou will find

ail M.r cock on all feed pumps, whether attached to

the iMiiiiiic or indepemletit, for the pur|H>se of reliev-

ing the i)ressure on the discharge valve, letting the air

our ;iiid starting the itunip \\ hen It stoi>s feo llnR.

Yell w ill tind it a great Improvement to take out this

ce.-k and run a small jiipe from the Kaine outlet In

the jHiinp to a point over the hot well, or lllter. Then
fu rew- this cock on the end of tbe pipe. By leaving
tills eock open a tiifle, it will diachnrge all the nlr
which accuniiilntoR In the pump and will also dis-

charge some of the water into the hot well. You will

And that you can regulate the feed of the boiler with
considerable aecurney by the use of this cock alone
(of course, we are referring to pumps used in con-
nection with surface, or keel, condensers* a.s. If there
is too mncb water in tbe lioller, you can gradually
allow It to arcumulate in tbe hot well tty opening
tbl* eock widely, and thns koo water will be forced

Into the boiler. It Is alao best to regulate this cock in

such a way that the pump will never take all the
water out of tbe bot well, and thus suck air. When
an iade|>endent pump doe* BOt any water tbraogh
the Huction It is apt to "metf or "ran awajr," and this

necessitates frequent attenUon to the pomp throtlew

The Robkbts 8atktt Watkb Tubs Boxlb Go.

Plan For .SvciirlnK Oil Cups.

rossllily some of y<;iur readers may have been
bothered with the cross head oil cups on the main
engines, and our experience in this direction may be
of Siiieri st. loirlug many trips the cups fltte<l were
con>tantly breaking off at the neck close to the base
of the cup. The cups were heavy brass castings,

with a small shank screwed pretty deeply, so that

there was only a small diameter of metal left to sus-

tain the weight of (he cup. When the crunk passes
the centers the forked end of the rod gets a sharp
Jerk, and this siia|>|:ed the cups right off, 00 that thcf
tlew about like base balls. Now we IWTe them COOt

with a lug. and also screwed in In the old way. The
base of tlie cup gets a good l>earlDg on the cap of

I he i rasses and Is held by a stnall screw, which pOMei
through the lug and fits a tapped bole In the cop. I

am told that on some of the BngUsb bOOtt the CUpO
have siiuare imses, and a hole at ooclt oonwr for a
serew. In my opinion oU cnpe are made oltogetbor
too heavy, if they were made Of Ugbt biBM Stamp-
ings tbey would be Just as strong, and not nearly ao

clumsy as the heavy cast cups. McM.

l>rpiMil« In Hiram Cjlimlrr*.

We (In not [ireteiid to koow It all. and we do not

know what Is the trouble with the cylinder oil used

liv ymii- c<Tre-iH indent who signs himself "Trans-
atlaiitle." Inn we think that he will find the use of

ordln.i \ 1. ..S4'ne oil (refined coal oil) in his cylin-

ders will ciii out tlie deposit, to which be alludes, and
thus keep the cylinders dean and restore the elasticity

of the piston rings. JL

111 your A]ir!l Issue, under the head of "CorrespoDd*
em e.'° 1 not ice a letter from "Transatlantic" regarding
deposits in steam cylinders. This subject was pre-

sented to me some time ago for InveBtlgallon. .\fter

several months* work upon the deposits I prepared a
reiK)rt which I send you. This Is entitled, "The
Analysis of ryilnder Deposits." and was originally

pubiisiie<i in "The Journal of Analytieal and Applied
Chemlstrv." THOVAt B. BntXMAW.

{The urtti. !•• retVrri'd to by Prof. Stillnmn will t>c (ouriil under
n scparrttc hea(ltn,{ on page

Ao an.ilvsis of the sutwtAnce »ent by "Tranialluntic •

•bow* tluc il cantaiasi
Per Cent.

Water 4.^
Oil and orgule matter. m.**
Sand (.JO
Iron )*.«•
Copper , i.Ss
Tin a-fe
2lnc .•.•.•.••.«.«>....•••.•••. •>•••
ComWiwd ozygM Qaf diff.) 15.40

loo.oo

The Iron rxistn in the depr>slt« mainly aa Iron osMe, but par-
ticles of memUic- iron, or ateei. were wen. The other metal*
arc, Tire' n' iv, Inrtjely In the metallic state. The c\ Under oil

whicn wn» um-J in tlie engine from whleh this deptjsit was taken
wns fonnil (jv uniil> -Is to be niineia; oil with a 6 p«rcent.a<l-
m-.xturc of BnlHml oil. We wou'i.i sugeest that our correspond-
ent procure a pure mineral oil, for by tta um tb« troaMa wonldi
nodotttotedly, be craatlr inadlflad.—Bd.]

TrouiiIe«oma FMd Pampa.
I enclose a problem that I would like some of your

renders to answer. I am running a triple expansion
engine, exhausting ^nto a surface condenser. My
pumps are connected to tbe nmin engine. Including
air. bilge, circulatinir and feed pumps, all except tbe
donkey, wliicb acts Indepeudoutly. My problem lies

In the fe«d pumps. They seem to be fickle about their

action. At times they work well no matter how
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wide i'lK'U iMia fc<>(l is. niiil ai otln i- •iinrs thpy
refjse w pump ar all. Our fft-il watt-r N d. li v. rc<l to
the boik'ix at a i<'in|M'rature of ll'S dcsrot s 1'

; inir

»liH( bart'>- \vat< t al *M dejrrei's K. wiioii tin? tcnipiTa
tir,-.' of tile m:i Is 60 (IcKrffS. The pumps arc singit?
ai tin;:. I'lnii^-irs nri> 2 in. in dianu-ter anil have
n -4 im li strnke, have siiiltliit; valves ou each pump
lM-!we«'H checks. Foot checks are set at '4 Inch lift,

hikI discharge check .it in, lift. Hot-well is cm
8triicted so that the feed water ruus to 1!ie pumps.
W 111 11 the ptiinps tttop puinpiu;; with the snlftlUK
vaives open, shutting the vnlv«.>s will sometimes start
the putup«, but will cause the boiler check -o btcoine
nolsj. The valves are all ground, and lit nicely.
There are no leaks around the suction |ii|ie8. The air
pump ha« a vapor pipe. Another air-hole in the top
of tlie hot-well also relieves It.s exhaust. 1

wuuKl be fclad to read any sugge»UouM from
inj lirotlier engineers. Texul

The AMdysIs of CyllndM' OapMlls.

•V THOMAS B. STILLMAIC, M.SC, PH.D.

The deiiosit.s in steam cylinders, f>irmed by the
<leeoniposltlon of )ul)rieating oils, may be classilied as
simple or compound, depending uiion \\ liether the
dej>osit Ih due to the deiHimposltloii of the oil alone or
if foreign luai ti i s, carrleu over In tbe Steam from the
boilers, are also jiresent.

In the tonner case, carliou, hydroi-arbous, oils, and
Iron o\ide are tlie principal constituents, whereas,
ill trie Ijitter, oleate of lime, carbonate of lime, and
silica are often present In addition to the former.
The following analysis of a sample from a locOUH^

tire cylinder would Indicate a simple deposit:

AnlnuU..00* nlaM* In ethar.

'.j.28per oeot.
lO.M "

. Mineral 11.33
Hydroearbana loaolnUa In albar 47.OT "
Flx-'.l earbfm 23.73 "
Ir ii, axiJe 2. 88
L~n(i«t«rinin«d , 1,43 "

TitUI. loo.oe

And tbo one prlven below, of a depf>sit from the
Meam cylindem of a large stationary eugiue, would
Show tiiat scale-forming material (torn tbo boilem
had becume a oom|K)uent.
IWllur. l.l.l-.'pWOMt.

OIUioluM, ,u HL. r.
I ,V'''""' 2-12

"
t Miiiprnl. ,.,.„„.„,,„„„, ;,M

Soap S.M
IlvJrcwjirlniiM UMohiblL' ill otbor l.eX **

ni.xl uarbun .,, t.71 ••

• >\iaM of Iron (ud alnaiiaiaiii) e, -
.Silica , t.Ci "
C'u-tonaleuf UiiM .4».*l "
C'ltrlionale o( nuipiMlk 10.17 •*

Umlctemilocd

.

0 44 "

Total.

In many Hani|)le8, I have found c(ipi>er and zluc In
tbe de|M>sitM, formed by the corrosive action of tlie

Uberateil oleic acid from tbe a^iifiml oil upon the
brass or comi>o8ltion l>carlngs.
This corrosive action is very marked where a poor

quality of lubrication oil, composed of animal or
Tegetable oil, is used; whereas a pure neutral mineral
oil has no acid action at steam temperature. Often-
times tbe statement baa b€«n ma<le to me, when the
deposit was given for analysis, "All of our lubricat-
ing oil is pure mineral oil; we use no other." And
yet, upon aiialysi.'i, lard oil wovild be shown in com-
paratlTely large amounts.
This Is accounte<l for from tlie fact that while tlie

consumer believes he is using pure mineral oil—
which was sold to him as such—the manufacturer
has introduced from » to 30 per cent of lard oil.

A large majority of the so-called "pure mineral"
Ittbrlcnting oll.s for cylinder use contain at least -I

per cent of animal oil; and It is tbe exception and
not the rule to find a "pw* mlneraT' oil for cylinder
Inbrtcatins

An analysis of a deposit from the steam cylinder
of a large freight steamer gave as a result:

Mulstan I< letwrecnt.
OIU«rtnld. In e,W.

} 5:C/.r"
•

; •;
• !:

PIxmI rarimn ; 92 •>

V""-*--.;
ow ••

Iron >.xl,|« .j5 ig
ITnilclrniiiiieil,,..,

, i.fi3

Toirt.,. im.oo

Pure mineral lubricating oil supposed i>y tlie

otHcers of the vessel to l>e the only Itilirlcant "used,
and special care had lieiMi taken to secure it, but it ai>-
p4'ars ih.at tlie ent'ineer added a small amuunt of cas
tor oil to the mineral oil, as, iu Ills opinion. It made a
hett.-r lubriojtnt. Tlie decomposttluu of the castor oil
an I liberation t,{ tlie fattjr acId was tbe primary
ejiuse of the deposit.

'i'iii- aiiji'ii of the fatty acids upon the iron ani
metal heasiims results in ilifTen'iit jiroducts. That is

to sa.v, while the copper when present has generally
lM>en eslimatiMl as copper oxide, the iron may exist
only as oxide or as metallic iron, or both. No
doubt the oleic acid acts to form salts of these
metals, liut It is certain, in many instances, that
when i'oriiii-d. tiiey jire inimeillaiel.v decomposed or
partially so. and a resulting mi.xture formed tbat
is soiiiewliat ditlicult of analysis.

In tbe analysis here given, it will In- uoti 1 that
the iron was found both as metal and as oxide:

MoMur* 3.T7 |>er cent.

0,u «>.ubi. la athar
{ i'ii;:isii.;v.v;.v:: 5e:iS

Stiap tracM,
Kl\«sl < Mr»N.u lO.tW "
Iron M 01 ••

Irmi 2;,>*5 »
1. :. ! vi t. o.as "
1 .11 . r iM . I.«
UutleicruiUjcsl 0.71 "

Total. MO.OO

It is very seMoin tliat sulpliati s are found in cylin-

der deposits, ^^'il4n the iiiue auil magnesia exist In

ainoniiis more than necesvar.v to combine with the

carbonic acid (comtilneli and sulphuric acid (com-,

blned) present, the e.\i-ess may have united witb
oleic acid to form soaps insoluble in water.

In some instaiii e> tlie h ad oxide and zinc oxide
will he found as lead and zinc oleates, but in others.

%\li:le tliey uinloulitedly first existed as oleates. they

had become decotutiosed, and tbe lead and zinc

ozUm would be found.

In the I'nitcd Kingdom there is at present a

revival of the scheme to construct a tunnel be-

tween Ireland and Scotland. Various routes

have Iicui talked of and the estimates vary from

$30,000,000 to $80,000,000. It is believed by
many that sufficient traffic could not be secured

to pay interest on this sum.

The Hamburg-American line will cdchrate itS

fiftieth birthday on the 27ih of this month, the

( umpany liavinp inaugnrated the service to

.\mcrica on that day. in the year 1847. For nearlv

ten years liie service was maintained hy sailing

vessels. In 1856. however, the Company ])ur-

chased the steamships Borussia and liam-
monia. The last addition to the fleet is the

monstrous stcam?li;[i P-'iinsylvania which was
fully described in our last issue. The fleet of

the Company, exclusive of the Pennsylvania, con-
sists of 55 steamships, with a dead weight capac-

ity of 205,130 tons. More tlian a dozen new
vessels are soon to be acided, wluch will jnake an
addition of nearlv 120,000 tons.
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MISHAPS AND REPAIRS.

stern Frame and Rudder Forged and Fitted.

The S. S. Iliirrox, groundoil on tlii> Itar at Cliarli>K-
tnii. S. C. tuu\ wIm'ii hIic ^vns inilliil (iff wiih towttl
tn tlio Erli- KaKlii Dry I><>clt. Itiniiklyn. N. V. TluTe
an ••xninliiatlun was rna<lc. in dry dixk. In ilic latii-r

t-nd "f Mar li. 'I lic stern fninii- wiis lirokt ii. ila' slme

IIKItl.lN4i ItrDOER FKAMK IX INK K V.»UI».

iK'Ini: niUslii;;. and tlic rndilor «ioi-k was fractured.
Itoili sii-rn fniini? anii riiil<l«-r would liav*' to Im? rc-
|dai-c(l. Itopairx wi'r«» ordonil. and llu- rndiU-r was

banled out to nwalf tlio arrival of the siorn frame
and nnUltT. lu-iiwInKs of tln*s«' witv pn-iMm^l aud
si-ni ti> ihf forjjf. an<l tfin|ilat<>.s were also made of
llie scern Iranie. One of ilicse was sent to the forge,
and iheotlKT kejd In the yard and marked and drilled
fur tin- rivet lujle«. The for^iiiK* were delivered at
the yani In tlireo we<-ks. The Rtern frame waj« laid
on Moeks near the d<K>k and the rivet hole*
ntarkeil rmni the template in the nsuul way. Drill-
inK was then eomineui-ed with tlie iKirlnhh' liiai-hines,

whieh are shown In the illustration,
while drilling the rudder frame.
Four to six of these machines, each
driven by an imleiM-ndent vertiiul
enjriiie throuKli sultiihie (rear, and
siiiifis littcl with universal eon|)-
llnu.s, were wmkeil at the same time.
usiuK twist drills. While the rivet
hoh's w<'n- Im-Iuk drilleil, 2 in. hides
Were also drille<I in the gudgeons.
VVlteii I lie frame was r»'ady thr ves-
sel was aKiiin d<K-ki'd. an<l the fninie
imt In iM.sltion. While tlie rivi ilng
;:anKs were at work the holes in tlie

huh were diille<i. aud a liorinjr ma
chine, worked Ity a small vertlml
euirine. put In the ihK-k. was
was siartt>d on the viidi;Hiiik« to en-

larsc Ibo holes for the rudiler pintles. The huh of the
sli-rn frntne was also Imreil out to the center line of
the »haftin;r. and also to suit the stern tnb<'. Wlien
all this work was completed the stern tube was put
in iiosliion. ihe sliaftin^- hauled out. and the propclhr
put on. The ruilder meanwhile liad been linislicd li>

tile yaril. and when the pintles wen- |<ut in place, the
niddi-r was shlpiH- 1, the i|imdrani and tiller tilled, and
tlte >teeriiiK Kear <onne( te<l. Tlien thi- vessel was
leiidy for y-i-A. The stern fninie weltflii-.| 12.240
iMiuiids: ilie rudder frame. <i,42i; |Hiunds. and with ihe
plaii's. s.'isit |H>nnds. The forcinjjji were niaJe by
Mel'herson. Willard & Oi.. Hi.nh'ntowu, X. .1.. anil
the work iif repairs was carriinl out by the John N.
Itobins Co.. ship and engine bnildeis.

5teered 6,ooo Miles with Jury Gear.

.V simple and very effect Ive method of overcom-
Itur a very serious dilti<>uity. Is shown verv elearlv In
Ihe drawlnj; of the stiiii of the bark AUci' Heed.

l«IVCTI,\<:. STEK.V Klt.^.ME IX ]»MV IMH.K.

tiUMhlpiied. the rivets In the stern frame cut out. the
protteller taken off. and the shaft and stem tube
iiauled iu. The iKUiion of the stern fnime renmininf;
was drawn out and lamhHl on the dock. I'lates were
then lx>lte<l over tlie op<'nlnc In the after bulkhead,
through which the stern tube passed, and made water-
tight. Then tlie ilock was tilled, and the vcshcI

JfRY liEAIt I.\ lioJilTtOX.

This vessel enterol the jwrt of Xew Yoric rcccntlj-
after harliiK Iki-u kept on her course for a distance
of aliout n.iMNi niih>s with the jury steerlniu' pear
8hown. While on a voyajie from Montevideo to this
(Mirt the bark was struck by a siiuall and the rudder
head was twistcsl off. Sti>erliijr was, of course. Im-
possible Willi the ordinary year, and ("apt. Kor«l
ileclded to riK n Jury gear. Spars were rua out from
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the hMm near tbe iitvrn and laalied MK>iirfl.v. I'o tUo

outboard ends nlock and tackle wa»> M>ciir('tt nnd
couuected to tbe cbain* of tbe moakey tiller. In-

tioard tbe ends of the tackle wero guided by anatcb
tiovk» to tbe wbeel boose, wbcre th«>y were made
raKt to tbe dram of tbe wkeel. The work was.fla-
isbed lo a bonra, and when headway wsm got

aimln tbe sbtp was more manaiieable than wotikl lio

exjierted. With tbls gear the voyafte was contliitu'il

without further latermptkms, altboiigh v<>r.v Ki-v<>rt>

gales were enmnmtered In the North Atlantic. Tbe
cargo of wool and hides was dellrered In sonnd con*
dirinn to tbe conslgnem liere.

CONSTRUCTION NOTES.

Th* New York Yncht. Launch and Engine Co..
Horris Heights. New York City, Is l.iiiMinu' n liirt'c

« !il>;ii liiiiiK'li fi.r \\ . W. Kt-iiy.iii, I.I Kii...kl.\ II. N \ .

IliT <niiii-tisiiiii.s nil- ;ji fr. .i\iT T I'l. Iicam. I

•.II ill. <Ii:mii;IiI. 'I'Ik' ':i1mi i-. I'. I>c tliil.sip I in !iia-

lii'^;ili.V, Willi Jilush tuslliulis i>|i Ilii' scjils. ail 1 Im kiTS
iiiuItT NUiiu'. aiKl ••.Mi'iisimis lo U'Viu Im-iiIis. In ilu'

afiiT <'U<I of Hie cjiliiii Is tin- ^.'allcy. on ilic siiirlxiiinl

»i If. aliil t\i<- Inilct (III the jiiirt si |4'. Tlif fiiKiiit>

fl^K'r !itnl in'ws" <|iiartfrs i-niiu- after ihlw. Slit- is

Imlll ill tin- iiMisi suli.staiUial inaniKT. \\ltli uak Uiii-

Jht<<, <-i'tlar (ilaiikliik:. ainl is fopiMT fasli-iu-l. 'I'lic

iiiittlvi- |Mi\v«T will Iw an S lii>rs«' |Mi\\ it (MIo •^.is i-ii

Slit' Is f\|M'iti-il to Im- a Very s|>ccily as well
a> -^alC Ixiai. Sin \\ ill lie ri'aily in lauiu-li In alioiit

ihri'. w ••i-kv. i I,,- . iimii.aiiy is :i|sn luiililinu' a .'lO ft.

• >\-},r Im.:ii, uiih TJ 11 li,-am, lilti-il wiili t\Mi IL'

liiitx- jii.w.T \\ iiiariiii- t'as i'ii;:lii4-s. 'I'liis Imat
wliili' l.'i ft. 1m';iiii oil (It'rU is only 1 11 lioaiii ll

".iifr line, lifiin: ilaietl out in or<li-r lo lalio a very
heavy Uiinl. 'I'ln'v aii' also Imilillni: srver.-il lian<l-

>uiiii«> Inuui-lH'K lo i>v liiU'il Willi till' WiuK laariiM! ea»

The Iffeafie and Levy Ship and Bngtaie Snildli^
Ce.. Philadelphia, Pa., lias now un<li>r constrnction
for the Wlnthm|> Rteomlmnt Co.. IVirtlnud. Mo., n
ateel single screw iwusifngor nteniiipr irrf) ft. long,
nrer alL 30 ft. beam, and 11 ft. i\fv\t. She will be
flttwl with one inverted, dircrt-ncting fnirfnre coa-
il^nsinc trlplo-oxpanolon engine 15 In., 271 In. and 2W
in. eylindtTM Uy 2K In. stroke of piMon, nnil one Imlier
18 ft. e in. dia. by 12 ft. long. Sh«> will Ik> hand-
somely fitted op with accoininodailonM for nlmut IMN)

paxsengera. The steamer Is exi»erteil to hp romitleted
In ahont sig weelu. nml will mn on llic IMyiiiontli

rente. The coniimny Is nlso hiilMIng for thi> Bnltl-

mtwe and PbilailelphIn 8t<>nmlMint Co.. one «t04'l Hingle
screw pasNonger and frelirlit Ktennicr intended for
serrlee between Phlladelptiln nn<l Bnltimore.

tmdkatm and Sharpe Co.. Wilmington. Del., haii

made a contract with the PhlladelphUi Floating Ele-
vator Asaodation for tbe eonatrartlon of a grain
barge to be n8e<l In that port t*be will measure
1S3 ft. between |ieri>enillculars. ami ino ft. over all:

25 ft. 9 In. In breatlth nn.1 11 ft. In depth. When
hiaileil Khe will earry about 20.00<i ItuKhelit of grain.
She will bare one deck, witb a hatcb 14 ft. wUle, 12n
ft. lonK. and 80 In. high, and will have n nmHll cabin
f<ir workmen, and pilot bouse. Her bull will be of
white nak and yellow pine. The company Is also
liQildtng n tne for the Cbempeake & Ohio Railroad
Company. Thin In a wooden resHel. liiO ft. long,
aver all. 23 ft. beam and 10 ft. H la. deep. She will
be fitted with two bulkheads and with propelling
machinery conslating of a componnd engine. 3A in.

and 20 in. by 28 in., and one Scotcb boiler llH ft.

In dia. and 11H long, to work at 13S poonda. For
Boghea Bros. A Bangs, wbo have the eontract for
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the construction of tbe Harbor of Refuge in Delaware
bay, tbe comiMuy is building two dumping scows
ISO ft. long, 40 ft. beam and 12 ft. deep, fitted with
pockets and dtunping gear, tu curr>' about l,aou tons.

Also a deck scow ]M» ft. loug, 40 ft. lM>nin and 12 ft.

deep, with knee bilge, built In the usual ear float

stylo, anil to cstrry nlmtit l.Wxi tons on dis k.

The Gas Engine and Power Co.. and Charles L
Seabury and Co.. Consolidated. Morris Heights, New
Tork City, have a larue amount of yaclii work ou
hiiiiil. 'I'ln' Iliaw.-itliM. jiisl laiiiii lieil. is 17i> ft. over all.

She has a slei>l liiill and ri iiiarkalily liandsmne line-.

She has a triple e.xiiaiisiou i h;,'iiie and two Sr:iliuiy

hollers, desi^nied to fiirnl^lj sr,:i:n lo the 1.<H«i lior>e

[Njwer engines 111 a ine».snre ft I'.'-n imiuihIs. 'I'wo

sister sti-ain .\!|o|ils have jil»o .In-I t»-.ii l.'ililK'lied.

• •lie of tlieln. llie I 'n li.j.nil .. Is lor j^. I.. W. Masll l\ . I lie

Killer, named tlie ICa.\ nliaiii. is for Iv S. \\'oMd\\ard.

These boats ale s."t fl. ovit all. w itli lllisli ,l. . k. vin-l..

serew and eiiuim v ,,f al«oiit IT.'i Imi-se power. l liey

were laiim lied all i i.iiipleted. AniouK the yacliis iin-

dei'.:oiiiL' repair- an- the \\aeliiisetl. K, '1'. llohli-r.

Iia\ in;.' her sli rii leiiirtheneil ami a i lip)i, r liou and
spars pii' in: iln- WHbeno. l"riilerl< U lierki-n, h'n:;th-

eiiintf In-r stein ami iiiideri:oin>: t'eiieral alier.it ions;

inelndiii-;:! new Si-abnry iMiller; the K:ina wlia. .lolin V.

i Miiiean. leiitrtlii-nlni: her stern and jreiieral nlteratious;
the .\ltliea, T. K. Ward, to be iiiiilpjied with .an elec-

tric- liuhi plant and Keiierjil n-piiirs and oviM-haiilliiL':

the iirletii.-i. .1. II. I.adew, a new shaft and reilnlsli-

iliK the sal I and deck: the .Meiiui. <). A. I>oru]aii,

eal'lii re( oiisi rn''t<-«l and llnislieil in niaho;rniiy. The
old IIiawatli;i h:is I n pureliased by .1. Herbert
llallanlliie. .\. v\ark .•ilid will reeetve extensive aPer-
.'itions. The .Maspelli. Chris. Mever. is li.avini: a < llp-

jier Ih.vv .'iiiil her stern leiiirthemsl. hrr steam plant
overlinuleil and renewed. Two ste.-ini lenders are
also lieinu eoiistrm ted, als-t i ii:!it or ten ii;ipliilia ten-
ders: a naphtha lioal I'oi- tlio H.-alth I>e|iarlini-i)t of
New York t'ii.v: two for ilie I'ollee I leiiart meiit : one
for tlie Iloalili I te|iat tnioni of (

'li;i rle-ron
, N, r, and

about tifty Intiiieliex for liidlvliliiul><, varyiiii; in h-ugtb
from 18 ft. upward.

The Coltunbia Bngtneering Works, Mdrail Bmm..
Proprieteia. William and Imlaj atvaala^ South
Brookljn, are at the pfvaent time aMklog extenalve
alterations and repairs to tbe Brooklyn iveboat. Beth
Low. The engines are having a tboroagb overbanl*
Ing. also the lire pumpa, which are baTlog new brass
n-ater-backs and new Ualnga, Her boiler has been
raised, reset retubed and thoroiigbly overiianled.
They are alao converting the boat so as to ran high )

or low prt^ure; lu doing this tbej are flttUig a new
Wheeler admiralty condenser, and new Bkike air
pomp. I'bla necessitates nil new copper piping and
new valves and hot wella, tbe former piping baring
iH en imdly damaged when the boat was In collision
some time ago. They are also lltting new tail end
shafts on thia vesael. and expect to have ber readjr
for aervlee nlMiut May 1. The works are also exe-
outing repaint on the new Hteanisbip. Verona, of GlaS'
gow, whicfa arrire<i from Snnderkuid m bailaat three
weeks ago. They have a force of 200 men at work
on this vesiiel. cutting out and renewing tbe strained
ilveta In decks, bull frames, bntts and batebea. Thia
vessel encountered flerre gales on ber way aorosa tbe
Atlantic. Her engines and aliAftlngs, etc., have been
tliiiroughly examined and repaired, and vessel will
MMin be ready for sea. They have also Jjnat eont'
Irfeted extensive repairs to the British Steamer fUIvIa,
having overhauled her iwmps and bolters and fit-

ted new thniHt rings. Other steamers undergoing
reinirs are the s. s. Rosemarroa, docked, and propel-
ler rerowed; R. Vittorla. of Olasgow, general engine
repairs; ft. 8. Mowen. at niasgow. flttlng oat for
China, general engine repain* and dry-docking tO (e-
move i>rojK>ller and shaft ; alw work on the H 8.
Edwin, of North Shields; 8. 8. Brlttanlc. French: 8. 8.
American, Brtilab.
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EDUCATIONAL.

THE INDICATOR APPUED TO THE ilARlNE

BY HENRT L. laSBN.

Tlu- IKM .'•-ity for tlie even illstriliulii.ii I'f power
a mririiii- eiiv'liii'. rrrt rreii to in tlu- jui i c liujr iirlk-le.

cnn Ue UKue rejniil.v umliTstood by reference to l'"i^r. 1.

Ihls Is a tlii'<ir«.>tlcjil i i nib:!!!-*! itiii^rnni <>f .1 iiiple

j'X|>;insii>ii eiitrlno^ Ad reiireseiiis ilie vuluiiie of st'';iui

a lniltte I to tlie n". 1'. eyl nilcr, iik the voluiue ailniltte J

to the I. r. eylin ler. ami ci the vnhniie admitted '.o

tlie L. I', cylinder. '1 he quniitliy of Hteniii AD. at the
pressure ka, expends iu tlie H. P. CjrliDder. to the
Tolnme bb ud prenufe n, and la rccelTcd bjr tlie

FIG. I.

I. P. cylinder at tbe pressure kb and rultitne be. and
by the L. I', cylinder at preK»ure K<: and volume cf,

so that the line ue representK the volume of tbe ex-
haust of tbe II. r. cylinder and admlBsion to the I. P.
cylinder, and cf represents tbe volume of tbe ex-

haust of the I. P. cylinder and the admission to tlie

L. P. cylinder. In the L. P. cylinder the steam at

the end of the stroke Is at a pressure of no, and ex-

hausts to the conilenser. In the rase of the full lines

the powers develiiped by the cylinders are e(iual. and
the areas of tlie different cards ai'Kh. nr.ic and cfouk
are equal to each other. Now. If the M. P. cylinder

be linked up. the volume of steam enteritif? I' " 'H l'<-

equnl to al. If the l. P. cylinder Is not llHl;ed ii])

Correspondlnely. the volume of the steam to the point

of cut off wilT still be equal to be. and as a smaller

quantity of steam Is now pnssine throntrh the cylin-

ders. It win drop to a lower pressure when It occu-

pies this space. If a perpcnillenlur is let fnll fnmi e.

Intermetlng tbe new expansion curve at m, um, which
eqtinis nc, will be the new back jiressure line of the

H. P. cylinder, and admission to the I. P. cylinder.

In tbe aame way, sm will he tbe new back pressure

Una of tbe I. P. cylinder, and admlaalon to the L P.

cylinder. It wlU now be seen tlmt the new area uf
the U. P. card Aum has nut Ih-vu dlniiui>>heil much
from tbe original area, while tbe I. P. car. I bna been
reduced, and the L. P. card also suCfers a reiluctiou
In area.

The next luiiK.rtant function of the Indicator is that
of locating faulty vjilve adjust nmitv. it is hardly
to be expectetl after tlie ctire th;ii is bestowed upon
the design of a valve Rear of lurRe marine eugiucs.
and the constant care It receives, that their indicator
diagrams would ever Ik? so iiiissliain ii as tli iM- which
are occa«loually taken from tie>;le<.t>-.l stati'aiuiy en
glnes. In tact, if any mislukes of this Kind did
exist, the engine would M>on make life unbearable
to those who had to live near it ami care fur it.

Nevertheless, tlie valve adjustment re>iuires iuulIi
stuily, an<l sliglit ehaiiges are made cnniinualiy, and
the effects carefully noted, witli the object of brinic-

ing the engine to a liiglier <legree of elheiency. .vs

tlie prevailing style uf marine engine is the vertical
Inverted tyjH?. the wear of the valve gear must be
cliKsely watched. If the top eccentric stnipliner and
the saddle block slipper show any wear, tliereby low-
ering the valve, the indicator tliagram will show this

by tbe incn-ase 1 length of steam admission on one
side au<l decreased length on the otlier .side, iu adili

tion to displacing tlie jwints of release and ciinii>res

sion. A little experiem-e will enable the engineer to

judge what tliicliUess of liner must be inserteil uii ler

the foot of the eccentric rod to bring the valve tu its

original position, %vltliout hiivlng to open up the valve
chest to get the setting. In cii.se the power Is not
evenly distrilmted Ix'iween the cyliiidiTs. and link-

ing in or otit on one cylinder should disturb the point
of compression or release to such an extent that the
engine would iM)un I. a sliglit Increase or decrease
of tbe steam lap of the valve will often give the
desired residt, allhougli this wouhl alter tiie lead.
Tlie diagram now taken will plainly show ttie dif-

ference 111 cut-off. while the lead will reuia:ii [irac-

ticaliy un.ili.Te.l. Tliis will demonstrate tlie fact
tiiat the indicator diagram is a more reliable iiieann

of judging the action of steam In the cylinder iliau

It Is of what the diiueustons of the valve setting
would l>e. The aliove ca.se is only aptdicable lo sinall

alterations, as large alterations would ne<-essit;ite tbe
shifting of thi» •Hceiilric sliea\e.

The |Mi|iit of release is anollier liuiM>riant cnnsld-

eratlon. It is advisalde to have It as early In tlie

stroke as tlie setting will allnw. so iliat ilie exhaust
st<>sim will rea<di the following cvLn lcr liciure cut
off has taken place in the lait<>r, otherwise ihat cyl-

inder will dniln the receivi'r <>{ s:cain cxiiaustel from
the previiins stroke of tlie llrst c\ l;nder, causing con-
siderable drop in pressure In Us admission line, aii-i

at tlie teriniiiatioii of the next stroke the first cylin-

der exhaiisis iiiio tlie n^'eiver again at a gradually
rising jiressiire. If the first cylinder were now to

exhaust to tiie second b«'fore its [Mtint of cut olT. its

exliaust line as well as tlie a linlssion line of the
second would be of more uniform pressure. Tiiere-

fore a sinall alteration of the release poliiis will alter

the sli.'Uie of the dlaurams. and likewise effect the
distriliut Ion of i>ower. Alterations of this kind are
made by diminishing the exhaust lap of the valve,

and as ilils also re<luces the compression, which is

undesirable, it is usually necessary to alter tbe angle
of a Iv.-ince on the ecc«>ntr!c sheave. The above dif-

ficulty is experlencfii in engines that have not sulti-

clent cylinder capacity so that the point of cut off

occurs at more than tbree-Quartere of tbe stroke In
each cylinder.
Tlie point when the vnlve closes for conipressli.n

can be easily located on the diagrams of all the cylin-

ders excepting that of the low pressure cylinder.
When the piston In this cylinder begins to compress
the extiaust :il 'S> in. of vacuum, the prt^sure does

not imniedlately begin to rise, as the vapor, or toi
as It may be called, leqnlree an anurant of compree-
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km to bring It to the gnttcuUH nuiw Uufure its pres-
Bure will rise. Therefore this cyllmlcr usually does
not got eDOUgh compressioD, and as auy sblftlog of
t!i<' i>olnt of compression would diaarrance the oUier
iioiats on the diagram, the valves in the more Im*
proved engines are usually equlpixMl with Thom't
patent passover port; see Pig. 2. Previous to the
point of release at one end of the cylinder this port
transfers a small amount of steam to the opposite
•nd Jut as tbe Is closing for compression,

tliUB giving the piKton
ometbing substantial
to compress. The dia-

grams taken from a cyl-

inder fitted wtth such a
valre show a sudden
rise in pressure at the
compression point, pre-
vious to actual com-
pression, and are often
a puzzle to the un-
initiated. Figures 3 and
4 are diagrams taken
before and after tba
adoption of a ralva
with a passover port,
and the amount of com-
pression in tbe latter
case was sufflcieat to
lunivt' tii(< engine mn
l>erfccil.v quiet.

MarlM eocines now-
adajra are very fre-

quoitljr fitted out witb
piston aiTfls, tbe
laiser cyllnden baring
two of them Bide by
•Ide, tbe rods of which
are both driven from a
stogie crosahead. The
welgbt of this gear Is

quite considerable, and
to aTold having abnor-
mally large eccentric
sheaves, straps and
rods, each valve bas a
balancing device. In
former years tliase bal-

ance gears were simply
cylinders on the valve

. tbe pistons of wblcta were attached to
flie Talva •tems, witb steain or atmo^pberle pcea*
•are on tbe bottom side, and connection to tbe con-

on tiw top ride^ 'ilwse devices, no dovbt.

no. I.

Fio.a.

greatly excevil those caused by tlie weljjlit of tli*>

gear. There arc difTerent Btyles of patent momentum
balancing cylinders In use. in wliloh the piston lifts
the valve gear nt tin- IwuinninK of tlie up stroke.
Checks Its momentum at the top, assists it to start on
tbe down strokeb and ebeeks ito

\vfi;.'lit whi n ;ip[ir(ia(;liirjK tlie Iwttom. These balance
r > liiiilcrs lin\ e imlicator cnuiK'i ttuus, and nithongh
iiie iliaKrams lal<en from tiieiii do not v.iry imieli,

they are useful to determine any piston leakage that

rio. 9.

would impair their cfllciency. Fig. 5 shows Thnm'B
patent momentum lialanc-inj: cylinder, whifli is one
of the most ettlcient, and Fig. 6 is a dia>.'niiii taken
from it. The larKC sliade<J p<irtion shows Hie upward
pressure of tbe piston, and the small shaded portion
sbowa tbe downwaid ptewage.

to some extent, but at bigb
of tbe gear mast be taken Into
erased by tbls will sometimes

Tbe U. 8. Gonboat Annapolis, 1,000 tons, bollt by
Lewte NIson, at tlie sblpyard in BUsabethport, N. J.,

went on ber oflUdal trial trip April 22. Bverytbing
consUlecad, some remarkable resulte were achieved,
tbe vessel exceeding the contract requirements In au
portlcnlars. Tbe mean speed for tbe nin of 48 knoto
In Ix>ng Island Sound was 18.4S knots. Tbe max*
Imnm rate during the trial was 14.1S. which figures
were promptly painted on the funnel by tbe crew.
Tbe Anni^lls la the first of the gnnboato fitted with
qtars and canvass to be completed.
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HOME AND FOREIGN
EXCHANGES.

Lord BraiMy m tko Brltlili Saunan.

Writing r<i iln- Lnrnluii Tlimti from the Anlipudes,
I^>l-(l Hra-si y ,li>, the lirill.ili .vcaiiiau ainl tin;

Hiijjil .N:i\a| Kiscivc:
Ki-si<li llt.> ill McIImhiiu.-, ullf i<f the t'cNN liu>y i)<jrts

in whUli ljn%;c Him is of >s:uliii„' nIiijo amy htill be
set.'U, alt'di'iU cM i'iii ioiijil I'lip^rniii t :c» ni iiuljjiujf of
tbe quality ut tlii> liritl.sU sejuiiau of tlic ui.mIctii time.
I ask tt'iiM- ill ixnt- in \i>\\v luiuiuue iuiprei»8iuu8
formcil fniiii tinM' pt iM.niii ni'M i'vutiun and conitil*

Tliruugliuut llie Ti't out (l;^<llssloIl> mi the niaiiiiiu);

of our Alerchaut Navy uo «I.Mil>ts have lieeii e\
l>i-eMie<l as to the oilicers. The Luuii Jeiice of the Ail

iiiirally has l»'t"ti < i'iis|i'.i.uouHly slmwii mi a late uri a
siuii, when i-i'iu;iii--~ii iii.-v vwi e ;:ivcli 1o a liuii Ireil

iHMirciiaiKs >. |. . lii-m the .\I< rcaulilo .Maiilie.

It raiillot he <lainiel that the same lllliroriil e\-

celleuce is fouiiM lielnre the iiiaj«t. Itriti^h i^eaitii ii of
the finest type iua.\ utill he seen, aii'l uime eiliii atiuu
aud as good 8eamuuf>hip uts iho^e w ho Imve guue bu-
forc. Their numbers, however, are growing Icn,
while the foreign elemeut U iacrcuBiug.
The c-aiues Of tbe reduction of nnmben om not t*r

to seeli

:

(!i Sailing toiiuage is lieiii;; inmc and more dls-

|)laeeil by .^leaiu. 'I'he advantage in certain tia.les js

ojieu to iiiiesilmi. The power HUppliMl by the wind
is cheap, an ., in tlie average of long voyages, it is K-ss

uncertain iliuii might be .siippi'si'd. Its ii>e sliunM

not lie iliscar.led for llie traiispm't of bulky louuuodi-
ties fm- will, h early delivery 1> not of urgent imiK>r-

taucc. Steauiers may show good prolUs on their

early voyages, but they dei>reeiate rapidly. These
couwldorations t^hould prev ent I lie etitire disaiijienr-

ance of sailing ships. Such, however. Is thr t«uil-

eucy of the hour, ami we are gradually Inhin^ the

best school for the training of young si anieii.

(2) The seaman has not fully sliaretl In the social

aud material jirugress of ihiise u ho follow easier

callings, l^'or the hardships an 1 privallous which are

bis Inevitable Im he ha> receiveil no coiniieii^.iiion

lu wages, his earnings being lu'l.iw those obtainable

in any description of Bkllled labor on shore. The
latest returns Issued by the Itoard of I rade give the

monthly |>»y of .seamen in the Au.siralian voyage at

Bfis. itlfty live shllliugs), and there is no prospect of

higher remuneration. Exces-ive . ompet it ion has

brought down freights to the wholly liiadeiiiiaie rate

of from 20s. to 30s. a ton from Melbourne to l,4in loii.

A general review of all the circumstances |H>lni8

clearly to the conclusion that it is only l>y direct aid

from the State that our Mercantile Marine can la-

preserved as a nursery for blue-water seamen. An
ample supply of uumi from the llsheries may be ob-

talneil without assistance from the Coverniiieiit. But

a certain projiortion of nu-n of a wider e.vperience

should be found in the reserve of the Navy.
We liave an admirable examide t>f a well orgaiUzed

reserve in the Krcuch Inscription Maritime. Kstab-

ll«beil under Colbert, it has been sedulously perfected

by suceeBsive administrations, and the residts well

niorit attention. With a .Merchant .Navy of umler

900,000 tons, as contrasted with the 10,500.000 touR

of the British KmpSre. tlu> French have no less than

13R.OfiO men on the rolls. Oinltling all non i lfi . i ives.

a Holid ctuillngeiit of 4u.(Miii men couM ceriainly be

fornlBtaed lo the lleet in time of war. of rhe I'reneli

rewrre 71.<m>0 men are drawn froni the <unst lish-

eric*. 10,000 from the -h rp sr:i li-i . rie^ Is.iHK) from

tb« coaBtlDK trade. 21,0U0 from fureigu-Koiui; ships.

Tbe lemalnder are aervlng In pilot boats and yaebta.

liy MHiiiul urKaui/.atlon the French have at their dlb-

puHal Uiore men ihau they could etuploy atlout, while
our ability to man our »ihl|<s Is being called in ques-
tion. We may accept the assuranee that the resources
for manning are adequate. ISut tlie further expan-
sion of the lleet Will call for Incrinsed numbers of
seamen, aii.i considerations of etouumy must Impoee
some limit on the permanent fi»rce. All compulaoiT
service creates burdens whi»di are not shown In Navy
and Army t^tlmates; but when every allowance ha.s

iH-en made the direct cost of the French Inscription
.Maritime is relatively small. The exclusion of for-

eigners from vessels under the French tiag puts no
eliarge on estimates, while giving to the native sca-
nien a valuable utouopoly. lu addition to this and
otiier privihges the fisheries and Mercantile Marine
of France ate supiiortcii by bounties on a libenU
scale. Ttie seaman vviio has served 800 montlia afloat
r< eeives a iiension in old age.
in a work on Uritish seamen published many years

ago, at tlie close of the inquiry of the Unseaworthy
Slilps ("ommissiou, 1 urged that the training of sea-

men should l>e encouraged by a Itouus to shipowners
as wtdl as by retainers to apprentices and seamen.
I venture to renew the suggestion, believing it to be
the only means of making our Merchant Navy as
capable as tli.-it of France of rearing seamen for the
fleet. Terms and conditions should bo so laid down
by tiie Admiralty i's to secure satisfactory results.

Only sailing ships shoul I be subsidized. They should
be of a suitalilc type aud employed In voyages of cir-

cutnuavlgjition. The nuuibers of their crews aud
tlieir qualiUcatioiis should be dellned. All seamen
and apprentices of (he reserve should be bound lo

serve when called uim>u. They shoulil appear at

st.ated intervals for inspection.

The Naval ib"-iT\>' should be more tlionuighly

trained than ni pn ni. l',\ei> man in the French
reserves serves for forty mouths in ihc Uiivy. Our
Iteservists should do two years' service, possibly bl

ships specially coiuuilssloned.

Canadian Tran8>Atlantic Service.

After ye.irs of agitation Canada is about to have a
fast line of steamers tuat Will prove formidable com-
petitors of the best that now make New Yoric tbeir

terminus, says the Murine Iteeonl. It Is announced
on what appears to be otllcial authority tbat tbe
Canadian <ioverninent luis awarded a eimtrnct for a
period of 1(» years to the Kngllsh firm of Peterson,
Talt & Co., of Newcastle, to place on the route be-

tween Montreal and Liverpool four steamships of 10,-

iM)o tons each and a siieed slightly exceeding 221

knots. Two of the new iM»ats are to be ready for the
beglnuiug of the season of 1889 and the oUnt Ib
ItXHi. They are to have 50 per cent more acWBO*
dation for passengers than the greyboandv of tbe
Ctinard Line, tiie Lucania and Campania, and 00 per
out more promenade accommodation, while tbCJ
will lie also superior to tliem In their appointments
and e.|ul|»mcnt. They will Iw further supplied wltb
cold storage nccommodallon to the extent of 500 tons,

waich, however, if ne4>iie<l, is b» be subject to Increase
to l.ooci tons at the demaml of the government.
The bonis will run from Montreal, or possibly

Quebec, to Liverpool In the sunuuer, and from Hall-

fax In the winter. W. Peterson, of the English flrni

menlloued, has been In Canada for two weeks, in

consultation with the Dominion Govoninient on the

matter. It Is said the anuimi subsidy to 1h> paid by

tbe Dominion Is ?.Vi<t.i (M). to which the Imperial gov-

ernment will add $L'."o.i <K). It is stated that the Do-

minion tJovernment. in a Idition to entering Into an

arrangement for n •:ist .Mlantlc sleamship service.

Int^ds deepening ihe St. Ijiwrence caiials to a

uniform depth of 14 ft., tbe work to be completed

witbin two years.
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A British View of American Methods.

At this time. wIh'ii a ljirK« amount of nnxlety iB felt

niM.iii till' fiiturt- of EtigllHh trade, snyn Tho En-

ffinwr, Loudon, nml when all cinises that may ac-

count In any dettn'*' for tlio dopri'snion of It ns n whole
or In i>art, and wlifn nil possible means which may
wndncc to its r»-oovery. are freely discumied. It will

not be without intf>r<>Rt to cnll attentioD to a point

wiiioli linM \MH'n practically nnnotleod ao far, and ane
which wo think may not be without Important liear-

Inpj from wrtaln points of view on oar commercial
Intere.st. We rofer to trade soorofH. Tf the cbanicter-

Istlcs of a country may be leffHlmntt ly (catbered from
the presH of that country, we m-iy say witbout hesl-

tat ion that no oouniry In the world boMtns Import-

ant tnanufn<ttnlnB Interests Is so reticent about Ita

met hods of work as Enulatid. If we tom t» American
or c«>ntlncn»ai tmokn or papers, we find that the

ninnufncturers of those countrlen do not onijr wlU-
Inply Rlvo Information about tbeir work, but. If anjr-

ihint:. fiot ni to encournire the eiivulatlon of ancb In*

formation. I'or the moment It luaitera not at all

whni their ulterior motives In dolnjc eo may be. It

may lie tl i t it Is looked upon aa a icood and cheap
adrertlsement. or tbe Information may be Imparted
from tbe sheer love of telUnir somethlnK known, a
characteristic largely developed In many peraona; or

it mav be from a iielf*aattolled fedinic of knowing a
in-eat 'deal more abont amne narttcular method or aya-

tnii than any one etae, and wtriiiUK to let the rest

«f tbe world appreciate tkat anpertortty. Tbe mo-
tive does not matter: tbe fact of Ita being done la of

inreat Impovtance. Of no country la thia ohserratlon

truer than of tbe TTnlted States.

Tbe Americans eeem to be more generally wUl*

lag to exchange Information than other people.

For a proof of tbia It Is only aeceaaary to turn

to tbe dlflcnadena of tbeta' learned aoeletlea.

Without wlihbig to diaparage our own aocletiea.

we are forced to admit that we very rniely

have anything that approaches tbe tborongbneaa
of the investigation which folldwa tbe reading of

a paper before an American Institution. Member
after member rlsea, and each la not content with

some mere phitltude or weak and unsnggeatlYe onea-

tlon. but gives boneatly and fully all he fcnowa about
the matter under discussion, and hunta In the recesses

of hia memory for the last tittle point of imnnrtance.

Tbe consequence la that not only are tbe '^rocced-

Inga" of the sodetles Invaluable treatises on variel

subjects, but that each membw performs tbe office

of a wnetatone for bis neighbor, urges him to Initiate

hivei^Ratkma on bla own account, and Introduces him
to new lldda of thought. It is only necemifry to look

to America to see the result. Whatever faults we
may have to And with a tendency to exagyerate. from
which our cousins are not entirely free, It mnst lie

acknowledged that due discount being allowed for

that falling. Anierlean engineers and scientists are

nm%iBg rapid strides, snd as the foundations of

thought gain In Urmness from tbe reasons which wo
hare attempted to indicate above, these strides are

nmde, not with more couBdence—titat were imp ^^sibie

—but with fewer resulting disasters. In nil ' t-m. hes

—let ua refer nartieulariy to engineerinc-American
woik bi annually becoming more lni«i worthy, and the

thoroughness wWh which it is gone into is in mark* <i

contrsst to a backward tendency In this country

In France, too, althnneh perhaps more snnerflrlal

ly. both hooka and papers sliow that mnnufneturers

aild SClenttotS are very fairly free with their Iniowl-

edge. In Germany the ttM-hnlcnl roiiece*. i . in.' in

many cases actually fostered by the makers, do a

great deal towards tbe dlstrlbntion of information.

It nnrt surely be unquestionable that this readings
to give and take assUrta tbe advancoment of a i>er.pie.

A selBSb desire to make a secret of one's methods is

aet only hannfnl to tbe original i>erson, hut hin ii rs

ss It la of course Intended to do the advancement of

ofhcii. It naj seem hard to Uane a man for keep-

uij: in liiniself tlie tit'crt-t of a siicci'ss which he ha.**

only uMiiM'fl by strenuous work, and the retention of
viii' h u:\cs him a ini>n<ij»>|,\' hi tlic iiiatiiT to which
It refers; hiil there ean be little qurstioii rli;!» !f

made his fellows aeiniainte«l with nil he had alt.ilned.

and how he attnned It. lie wouM do a great amount
of (rood, anil further the Interest and welfare of bis
land. It must be very <i"esiinnable. too. If be would
not In tlie lonjt run i|o himself also a serviee: for not
lnfre<|uently the person who believes himself In the
pos.sesslon of n master si-<-ret Is blltid to tbe advance
around htm, and only Iteeomes aware of It when he
finds that his seeret Is no longer of value. l»ecau«e
pome better than it has been discovered. Tonceal-
ment of knowUnlKc is. as a rule, Ruleldal, not neces-
sarily to the one person, but to tbe art or craft to
which It refers. If onr mannfacturers went to scien-
tific m<>elinss. not with the intention of carrying away
what few crumlm some rival might let fall, but of
sharing their loaves round. It Is far more than prob-
able that the lack of tM-bnicai knowledpe which ex-
ists now-n-days would be unknown, and that a more
healthy rivalry at home would have nlrengthened US
against tbe dangerons rivalry abroad.

Prataetlon for Larfe Cnrtaara.

Tlie arnmred derk i>f each of the new ereat cnils
ers. I'owerfiil ami 'rcirlble. which N made up of
several xtfi'] [ila)c«. otir over tbe other, either an incn
or an inch .-ind a half In thirknejis. serves lM>th for
di' purimse of lii.ri/ont;il .and vertie:)! armor, as It

rises at the middle line to ;5 ft. <* In. aI>ove the sur-
face of the water, and dips at the ships" sides 7 ft.

Uclow it. thus uivint: a camber of ](> fr, (! In. covered
witii armor, which would jireveni the entrance of
projectiles to the vihils of the ship. Tills arrnorcfl

deck extenils fnnr. vt. rii to '-t- rn. Over t]\<- inachlii

pry spaces it is two an<l onc-liiUI" inches thick upon the
flat or crown of the .an-li. At the enr\-ed sides It Is

4 in. thick. Forward and aft of these spaces It Is

2.!> in. thick from the ixiiiit where It enters the stem
ti> the projeclim: portion over the stem post; there
av,' patclics at iln -iiilcs [{ in. (hick. No portion of the
(livk nnr:or w r; ni tliicK. as sometimes stated; the
Idc.i lias j.o'i-.ilily .'iriscii from the fjict that the slop-

Inc nature of ihc 1 hi. deck .armor ov<'r the enrve at
I'll- vMps' side - the li<irl/. intal distanci- through
It (5 In., or. lndee«I. a little more. 'Die entire wei^'ht

f the armore<l de<'k Is almo>t 1 tons. Inde-

IH ndeiitly allocether of the verlic.il shield for the
LMin casements, etc.—The Navy and Army Illustrated.
I/ondon.

The .\|iril !->-ne of the Rudder cr,ntal!is a very In-

strnctivi' illu-i!.ii.;l nrtlcle by Naval .\rchiliH-t A.
Cary 8mltb entitlt-d "Appllcath)U of Expcrleoce in

Tacht Deaigning as Apiilie-l to rommerelal Veasela."

The Direct' irs nf the riniard Company have
suhmitti d a >laii. iiicm i »i :iccount.s to stork-hold-

crs, for i8c/'), which shows considerable improve-
ment in the past twelve months and good pros-

pers for the future. The profits for the year.

iiirlii'lin«:^ .'^^.,^_'7 Kroimlit fnrwarfl frntii iS<')5,

were $1,248,940. Of litis a reserve of $824,110
was set aside for (lepreciaion of ship and wharf
property, aiirl to the instiratioc ftmd.

This left a total of $160,905 Out of this the Dt-
rcrtor.s recommended the payment of a dividend

of 2.5 per cent amounting: to $200,000 which
left a balance of $10,005 to the credit of the
profit and lo.ss artoimt for ihc present year.

The cotnpany ha.s (jfdcred three new steamers
for the Mediterranean trade.
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36 MAKINH ENGINEERING.

SELECTED PATENTS.

FuitiUtt lit JSii^Bii4L
Aa appanittM for foveniing marlM engines to pre*

T«Qt them mdng, coDeUting of a large cylinder A*
and a amail cylinder A with pIston-Talvca B and D

marine englnee racing ttw euploirincot eC a folk B
baTing a icrewed end B adjnated bj mtum ef a net
D and bearing agalnet connected dUks P and P* w
compreeelng the qwlng O, eo regnlatlug the more-
meata et the baUs M and the ehaft O driven tgr the
paUey H CMUMCtied to the drMng itaft of the enigtaM.

8. The appatatua for governing marine englnee and to
prevent them racing, cooeietlng of cjrllndera A* andA
having pistone B and l>, springe B*. I^M 0 and C:
the pistone heing operated by the fork Bp. diiksK and
Jf, rods L. balle M, shaft U, drlvlnHMflley H, iprtag
O, forit R, adjusting nat IT. disks P and P*. all eper
atlni; in the mnnnpr and for the purposes described.

.;7H,.'»v7_Mf;( iiAMssi yttu imioi-ki i ino VK8SEL8. Jatpar
Uni/s. \ashritU: Tinu. Filed Mnrrh 24, iS96.

Till' i-i>iiit>in;Uiiiii w.ili tlie hull Imviiie a coinimrt-

lui-nt uiulor tlie stern, a horizontal nliaft nrnui^'od

iwirallel with the upper wall of the bull awl carry-

ing prepeUen, a shaft anfanged above tbm horhMmhd

and Inlet and outlet pipes G and C* respectively
operated by means of arms L and falls M, shaft O
having disks J and K, the piston-valve of the small
cylinder A being operated by the foric B* working In

the groove K' of the loose disic K, the whole he\ng
driven by means of ilic pulley II connooted hy n
Strap or rope to a pullt^y on the driving shaft of the
engine as shown. Z In apparatus for preventing

shaft, and at an Incline, and a single propeller on the
outer end of the Inclined shaft, the propeller bring of
larger sine than the others and forming the ootar
propdler of the series.

DiriHNSIONS FOR PISTON PACKING kINtJS.

The following formtdw and table of dimensions for
piston psrlring zings will be fonnd nsefnl for refer*
ence

:

T

D "
1

T I

1

X 1 y !» <l T t 11 b 1, 1^ a t B i b
1

1

y

10 % % 1% 111 1% 30 .'11 1 1 -Ml 3!4 111 no 1 • 2"; .);; "13 cu

11 nH| i'. 11 Ml W, 31 JA 2il 3 4 3 Bl Mil 2A 3A 3|| m
IS A « »« «H » S|i 1 •A »» 3 4A t ' IB l^i 3ft 9»ii 3%

IS ml H 11 Mi IH lA 33 34!i lA 3A <>•-
•> 1

-l* r.3 111 3M 35; 3% •11 3{i

n \m H \i 1% lU ' 34 38% M'. .4 2! J 3'i t- Id M «!'; Ml 311 v. 2%

u> im A % Ml Ml! ... I

A

2|J 3>. My, Ml S|l S|| 7A 2U

IS 17
1

M 2 2'.; »aI » as 1% lA 3 3A 4|| v,i H mi >M S% 4 U »

n nh H H •A ST 3S 3A »H «li SJ - 1M' >% >X 4 TA »

u i»A U '-'« 21, *» « 3H W,V Ml 3,'„ 3>:, 415
n r* M? 2,', 3l|l 4A ••«,•,

IS v% 1 -V,
f r

'

-I'l Ill, 39 +1', in -Ti •-"4 .'4> Mi 2A 3U 4A 7U 3A
so iifk it •A 2'i • .«

•> •» -40 «A 1»1 3,'. 3A 5A a 1% m 3% Mi T» 3H
» «M *« 1% 2A •» T 41 4:»", IV, 3A SA »K «A 01 4H 711 3H
oo 2^ •K •»,!•

» .A 2M 2T4 v« «H lAI Ml
1 (

3^ »A 2*, 02 u 2,'. 3iJ 4A »H 3A
S3 •ft V. -la 3

1
i

^ Mi 9A 8A 63 0fl>4 Ml 2Ai 3il •A 314

M 2%
1

Mi
\

** IT. 3A 3H 5H 3H 64 WA 2 2^1 4 4M
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1

OS 3 8)i' 4 4M 3A
% «A '-'i'. i^t l« >i.

n
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ADMIRALTY LAW.
u. 5. aRCurr court op appeals.

Ill r<>IU»lnti, Both Partie* Nesligcnt.

The ri'SiHiiiwibilitles of DaviRntlon In a narrow har-

bor cluLiiiji 1, are considered in tin- laso of tlio colli-

sion Ihf-twt'in tho fruit sieauier Bowdea and the

Decatur H. Miller, Of tta« Mercbanti^ and HlneiB'

TraoAportatlon line.

Thelfillwbad dlsebaried most of ber cargo at t!>'

dodu €f tbe winp^oy tn the Inner harbor of the port

of Baltimore. She had no ateaoi np and was pulled

out of her berth by ttie company's tug, Venus, to be

towed to another wharf, where the remainder of the

carco was to be unh 'jideil. 'I'!ie Miller was about 3(X) ft.

from the wharf, when the Howden, oominf: iip the

harbor, sighted her, and at a distance of abmt 1,200

ft blew a blast, indicating that she would pass be-

tween tbe Miner and the wharf. Tbe IIlUer did not

rrapond. noT did the tuK, which was hid from the view

of the Bowden behind the hull of the Miller. QetUnar

no response, the Howden kejif f)n her way. wHhont
slackenloK or stoppinp, until she ^^as within 30O ft.

of the Miller, when, otwrvlnff that the Miller was

gradually approaching her. the Bowilen put her helm

over and reversed at full speed. She steered badly,

howerer. and did not req^d readily to her engines.

Oonsequently. her mementvm was not eheeked, nor
her direction changed when she crashed Into the port

side <if the Miller, tearing a hole 12 ft. from top to

bottom and nbont 3 ft. wide. The MlUSf WBS towsd
to her wharf and there sank.

At the time of the collision the Miller was movInR

under the influence of a breese, and the momentum
acquired by the pverlous pall of the tntc. There was
no tide. The lower GmiTt bad decided that there had
been room enoujrh for the Bowden to pass between
the Miller and the wharf, but the pilot of the Pnw-
den had trone trxi near the Miller, relylni: upon Ikt

to get ont of ttie w.'iy. That ho thus h ~t his head,

and. too late, found the Bow<len unnuin.iire.nble. The
Court of Appeals iurree<1 with this view, holding that

It was not a ease of "inerltable accident." or a colli-

sion which had occurred while both parttas used
proper pare and nautical skill. When the Bowden
re<>elred no response to her signal whistle, her at-

teiiti.in should bare been arrested, and she should

hare taken precautions to avoid the result of negli-

gence, even on the part of tbe Miller. This she failed

to do. Turning to a consideration of the culpability

of tbe Miner, tbe Court held that tbouirh she had
the right to the poslttoB die oecttpisd at tbe time of

tbe coniskm, yet baring regard to BBiiuwiiess of
the cbanad and ber helpless condition, she shotdd
have taken cztni precoutlonB. As a tact; her master
and crew were busily occupied In duties other than
tbon of navigation; as If she wss tied op to a wharf.
They did not even bear tiie whistle of the Bowden.
Tliie,bermaster could not hove responded with signals
InMeattof acoorae^ «a barenglnm were not going, bat
hs eooM bave Mown dauger signal*, or btTo cmnsd
tbe tog to signal, or tow ber out of the way. Tt was
'^nlfest that the Indifference and n«idlgei<ce'' of the
crew of the lllliar eontrlboted to tiw aeeident Oon*
seqnently she waa also In ffenit, and tbe court found,
under the drenmstances, that tbe damages should
turn been apportioned. Tbe case waa accordingly

U. S. DISTRICT COURT*

Stowawa; S«'«»V<i r>itniit|rr<< For .'tsMinU.

The uit'iins for redress for a stowaway, who bad
\h-vxi a'-saiilteil. were delined in this case. A. A.

Holmes had libeled (lie steamship Miami to recover

damages, on iicrniuii nf personal violence intlieted

upon him by ttie master. The c:ourt decided against

the libelant, liolJini; tlml ii w:is n < ase of assault and
battery, and cutiseiiiienily the civil proceeding against

the vessel l ouid not be maintained. Though the act
eutnplMiiieii (if liad lia|>i>eued on Iwiard the vessel, It

V .>n!(l not lie lii ld 1h:u there was any lireacb of any
lu-'iritiine duty, or ulillj-'at Inn. i.n the part of the mas-
ter of the vessel. The lilielant wjis not rightfully

on tbe vessel. He bad come aboanl claiulostlnely

and bid away, without the consent or knowledge of

the master: c<>n»e«inently he was a trespasser. There
was no riiiiir.K t 1. :v.. en any one representing the
vessel and the lihi hint, and there was no "duty" to
him, on the part uf the ollicers and crew. This the
Court explained a.s meaning "maritime duty." There
was a duty on tbe part of the master not to injure
or cruelly treat the lll>elant, a duty not to allow him
to die or sulTer from starvation, If tbe master was
able to relieve him. This duty, however, rested upon
tbe priDclpIe^ of common humanity, and In no way
arose from bis duties or obligations aa master of the
vessel. Though tbe facts showed the master had "In-
tentionally Inflicted unlawful violence" upon the libel-

nut, tbe Court had no jurisdiction.

District Judge Toulmin, District Court. 8. D. Ala-
bama. Attorneys, Smith and Gaynor, for Itholant;
Pillans, Torrey.aod Hannw for the MlamL

Clrenlt ludee BImonton. Circuit Conrt of Annenls,
Fonrth Clrenlt. Attorneys. Bobert TT. Smith for

appellant and WllUun FInkney Whyte for appellees.

Varlona Claim* Orowlng Out of a Colllitlon.

An Interesting decision, covering several iwlnts in

dispute, was given in tbe case of the British ship
Bedfonlsbire against tbe (ilencairn, to recover dam-
ages for collision in the harbor at .\storia, Oregon.
Tbe bill presented by tbe lil>elants included these
Items:
NiwMary rrpiilr* to the nedfordabirp, mul commjaalons

th,T«N)ii. gsktsaift
i>t tlie u»« of tlic I'll!)! jiirliii; the tliiio required for

ri'Iialr* 3.ioii<«l

DeprrclHtlfin of innrkct rn(ri< for iihip Of M« «Hiia OT tta
BedronlKhlri! Ill tlin inrntilimr, ],CI«.W

Lou of tttne, juut «>>|>«iik«s nf maati-r nnd crow, nnd the
vraKe* thereof

Injury to tlien«dror<li<>iir« (iv rcmon of (iKMitmln aiirferod,
•nd otber and adilitioiiiil Iouvk lnciilenl to and recnlt-
iag from tbe eoUUlon

The ownemof the Glencalm admitted their liability,

but cakvlated tbe damages at |2,290.B0^ wlil«>h they
deposited In court
The coUlston oeenncd while the BedfOrdahlre was

at anchor. Tbe Glencalm was towsd to a nearby
andumge, but her anchor was dropped so dsso to tlw
BedfovMilre that when she swung aramid the Teasels
earns la contact. In court, the captain of tbe Bedferd-
shlre testified there was an agreement to arbitrate, but
tbiB tho captain of the Glencalm denied,asserttog that
a thM partr. Captain Pope, bad been called te only
to decide wbether certain damages bad oecurced at
tbe time of the colllsloa or before. Captain Pope bad
decided la fhTor of the Bedfordshire.
On this point tbe Court hold, tiunigb tb«« was no

dlsagrsement between the masters ss to the under-
standing. In pursuance of which Captain Pops nctsd.
there wss a dfawgreement as to the effect of the onder-
standlng. The agreement to arbitrate stionld have
been certain, and not left to Imnllcatlon. and besides,
there were ether matters In dispute to wbleb tbe
agreement did not refer. The Court would not allow
tba «lalm for damages baasd «i a decline in charter
rates, while the BedCordslnro was undsEgoing repairs,
BrMenre showed that the BedforAsblre had been
In 010 barbor nearly a month beHon tba eoUWon, and
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38 MARINE EKCINEERma
had declined offeri tor b«r charter as high as 88 abll*

llnsa. IH tke <91dJod of the Court she waa not eii«

tltlod to raoovcr from tlie Qleocaiin tbo Tain* of tin
markot wbJcli rtw refaied.
OooBldarlnK tbo dalm for eoDimlaalona on monay

dtobomd In repaln* tte Comt hiM, tboagb tbo allow*
aoce mlg^t be ewtiMDaiT. and bad own boon admlfp
led la a caae dted. la wlik» indi a claim was not
eoBteated, yet. be was not prepared to reeoKntte such
a ctutom nnione RhippcrR as eetablishing a role of
dauiDKCf* In cntn's of maritime coUialoii. The Court
also declined to allow a cbdm for moaejr to be paid
a tbiid person for saperlntendinr the repairs to tbe
damnp-d veaseL Tbis was for $125. In the Court's
opinion tiiore was no rcaaon shown why tbe master
could not bare anperlnteaded tbe repairs bimself. In
fact, he wss aetnally present dorlnit tbe whole period,
and tluTo wn« no more M or proper person for super'
IntentlUii: ri-iiairs tlinn tiio irmster. Other elaima
were disallowed on purely lefral irroonds. Subse-
quent to the fllinir of this opinion tbe attorneys for
tbe parties in eonrt nirreod that certain additional
items, amountinK to $»40.1R. should tie paid by the
owners of tbe Glonenim. This the Court Included
In tbe decree. He, howerer. fraTc tbe Olencalm'a
owners their costs, hohllnj;. nnder the rnle Dmt courts
KhoiiM riic ilit.nte amicable Mettlement!t. tluit tliey were
entitled to It. iinrintr made reasonable offem of aet*
tienient nnd |Miid into court an amount equal to tbe
award of tlie fourt.
JTndfre Bellinper. IHstrit t rourt. I>. Oregon. Attor-

neys, F. D. Gliamberlaln and Kent Snow for libelant
C. B. 8. Wood and J. C. Ffainden for claimant.

•

NEW PUBLICATIONS.

FTTETi AND llEFR.\rTOnY MATKRIAT.R. By A.

Hnmbolt Rexfon. I'. I. <".. 1". (\ S.. rn-fcssor of

Metfllliir^'y In lli<> tlln-scow nnd West of Scotland

TOcbnIcal College; President of tbe West of Scot-

land Iron and Rtee! Institute, etc. T/>ndon. Btaekie

A- Son.. T.td.: Now York, r>. N'lin Nostnuid riiini>any.

First edition, pp. VAX lllii.'*lrnt«'tl. Prlw. $2.00.

In his preface to ihta bonk, the author explains that
It Is Intended to occupy a piaeo between tho exteo-
sIto treatlMw on tbe imbje<^ and tlie brief material
which la to bo found in works on metallnriKy. Tbe
conciseness with wbleh the mitiject Is treated—yet
In a comprehensive way—is one of the chief merits
of the book. It does not oectmy nnich space and jret

within Its pacTs cnn be found Information of an ae-

enrnte scientific character about this important niiI>-

Jet While It Is thus a work of Importance. It Is

worded nnd illustrated in a manner which should
make the contents plain to the intelligent student.
From the very nature of It. however. It is not a book
wblcb is absolutely essential to the marine cnclncer.

but It Is one of tliofte books which wonld round out a
man's knowh^lere of the t^roporties of fuel, and would
direct bis attention to still further advanced study, in

varlotis practical directions. I-i- .i-ni'.; at the book
from n marine standpoint It Is n i<it> tlmt tbe snh-

Ject of liquid fuel la not more exhaustively trenteil.

bavlnir lieen eiven only six pases. This perlinps is

accounted for by the assoelations of the nnthor. for

there Is a superabundance of space devoted to metal-
luivlcal processes. It Is one of tho.xe (*onvenient

books, however, which for tbe purpoReN of the prac-

tical endnerr Klve a ready means of references on
the subject treated.

CATALOOUBS.
•liliuiii "f deslens li;!"; 1 n ismn'il by Frod W.

Martin. Raclnc, Wis., contniiiiuj: nlxly-flve or more
full-pnae pieturea of vatlow tTptsa of boat% witb d»-

talla of dosl«n and ooostructkm. Tbo Httle book is

Tety totcreatlag; aad to tliooe wbo aedc Infonnatlon
about yacht and eauoe building It will prove valuable
and fully worth the .'V> , i iiis < liaif:<'d.

The (>lc\ ctitli iiiinuni cai.il-imio of tin- I'ullmsn
Saab Rnlanee Co., Rocli<»8t( r. N. Y.. Is Jiisi at liand.

This r-ntnlopiio dosorlbcs and illuslrntcs < vi-r\- coii-

ceivable kind of sash lial.itu i'. iiK liiilliii; ii'ii'"' -'i iiiiiii-

IxT of Ktyli-s <i.>sii:ii('il l i.illy I'lr lis.' at Tlifst

are nindr nf alnniiiiiiin. tifMiiz.- nr ullicr iiii'tal iti.-it

tlii-y shall nut In- an'citcd by salt watiT or atinos-
[ilioi-f. Ship liiiilili rs and r4'pairhn.' rouc<Tns will liiid

one of these calaloguefi very valuable for reference.

A very handsome cataktuue was puMlsbed by the
Kuffalo Pome Co., Boffialo, N. T., some time ago. It
is an octavo Tolome, veiy Elaborately lUnatraled. It

descrlbeB la fnll detail the vatfoat maavflMtaNa of
this company for vontllatlag aad beating, aloo forges
and enirtnes. Ro irreat was the demand for tbIs book
that another edition of several thoosand copies of
somewhat smaller and more cranpaet sin Is about to
lie issued. Marine men wlio win to read opos the
ventilation of veaaela. forgInK ontdts for mailne use,
and other kindred snivjects should have one of these
new cataloptes.

Probably the Inrpest stock and nssorfnient of ma-
rine, driuirlitlns; ami inathematieal instruments In the
country is lilustriit(<l in the eatalnsriic of the K<MifT>-l A-

I'sscr Co.. 127 Fulton strt'et. New York. They liiclmli'

rah nlators. nih-s. ship cnrvt's, spline weltrhts and st'ts

of splinrs. scNiriiits. ortants. stin dials. ••onii»ass«>s ot
nil kinds, liaronii'tcrs, marine {rlns.scs In jrreat variety,

and. in short. i>v('r> 1 1, ji:,- tlmt a marine tnan infirtit

need to nso in his wurk, whether he be on shore duty
or on lK».ard ship. TbIs company is Just about to pnt>-

llsli a new oii'iion. which will >h> sent to readers
of MariiK' Kntrliieerlnj: upon application. IllnstrattDg

and describing fully all of these Instruments.

BUSINESS NOTES.

A t;0( tn RKI'.MK I' )H - Kcikv Iron \\ . rl-s. at thr <ln. k» foot
of Twent v-Rlxth sirn i. It-^.iiiVIvn. N. V .ltnvr iunt complrtrct re-
palrlnif the •t'sm'T i.Mircn Ail'laidr, wh'ch brunKitt » csrso of
SttKsrto Phil«d«l|ihin (roiii llstavia. Tbe inschlnery wM frivcn
a tborooRb nvvrbiiullnfc. Shsfiiog being removwl sad tnicd tap,

and nnw tMsrlsgt dUcd, eto.

THB V S MINER At, wool. Cn Tortlnndt utrert. New
Yorll.ha* hnrt « ^t^-.^lHlv Increinln^ '!< inand (or its corrugated
SSpBlf iLii I li I I III liii I I rVif ill I rr iiinr i1 iii i of h>Kli pressures. Thia
aaskvt niav )i<- used in placer of 'ubber or other matsflala In
IfMMral uito for packlne It consists nf thin sbent cnppSt,
atnmpeil with concentric c^rrnKstlon*. Three to six onrrncs-
lions are all ttiat arc nccessarv. «o that fie space wltbln Um
bolt holes uxiiallv dctcrminrs thr widf'i of the c««lcet. Itl cases
whcrr :hc nitikr**"^ art- thin, and for th*« rrnisfin Unl>I,* to t>end
wlu-n th^ holfi af tik'btf-nrd, it U(J\ i'«.a>i1r In rTtTu! the rnp-

ner KasVet to thr full wfilth of flanjjp. ThUwill. of course, re-
quire tbe cuttint; of tiolt holr«. in the araKkrt. <!onnrctions msde
with these i;n<kets wilt not IiIokt out after continued nse, (or

each corrnKBthm makes the entire circle of the flan|;e. and so
lone as the contact is kept complete by compression the toint

cannot te«k. They may tie put In place while steara la leaking
throntfh a valve.

VENTILATION ON HOAKIl ."iHlP.—It is only comparatively
recently that mechanknl ventilation has received much atten-
tion (rom "ship dcsiifncrs. It i« desirable, as a rule, thnt ventila-
tion should be carried out without the use o( cumbrnus appara-
tus, and Inr thh rwnna nlactHc mo'orsarc t>ein? larireiy used for
drivInK ventllnttnir tana and blower*. A c^mtilnntion of this
SOT' Is mnntifnrtrirr^l hv the Intrr'or Conduit ^ In<tntl«tlon t'o..

tif West T,th H^reet. New \'i>rk. Thrse cjin *>f used in unv jmrt
of the "ihip in which n ituppl v of ^lir cjin »ie *iMft1ned. aintl an out-
let found to uct rid of the f<uil air As ln-i,? will aUvnvs fi>«crnd

tothc top of the rtKitn the iiliin usually a l' pted N to s-.i(>tily ltwI
fresh n<r at a point near the bottom, and exhaust near the' ton.
With the nae of ttito partlonlar apsaistna It In claimed Ikat the
tamperature of anv enictne r om can 1m maintained wltlihi at
laastten decrees of the outside temperature A (an bouae la lo-
cated on the upper deck with ventilatintt ducts to tho ooalSO
room. The apert-rcs should Se the riifht nr..poT'ion snthat the
Clililc f'lritentH t»f the ri -. erTi'ntrd i-nn t>e r' nnt'ei' frnrr ine

tit live titiu'-. a ttiinut*' The ;ini"v!!nt of nir cin if . i / r*.e 1m- t-in-

t rolled Hv the soeed o( the motor. Thia company gladly far*
BtalMsdotsilssC ttoaivomtw tnpUod.
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U. S. REVENUE CUTTER flcCULLOCH FOR SER-
VICE IN BEHRINa SEA.

W hile the Xavy has been uiKlcrgoing the re-

construction period, the Revenue Cutter Service

has not been overlooked by Congress, for during
the past five years ten new vessels have been
authorized, varying in size from 250 to 1,280

valuable auxiliary to the rej^ular Xavy hi time >)i

war. A typical vessel of the new type is the Rev-
enue Cutter McCulloch, now nearinj^ comple-
tion at the yards of her builders. The \\ ni. Cramp
iV Sons Shi]) and ICn^ine ISuildiug Co., of I'lnla-

delphia. This vessel is intended for service in the

Bchring Sea patrol fleet, and eventually to re-

place tlie Revenue Steamer I'ear. for the annual

U. S. KEVEXUK CUTTHk Mc t ri.t.OCH I.VINO AT THK IIUri.DKRS YARD.

tons displacentent, and costing in the aggregate
nearly $1,500,000. These vessels are a!l of the

most modern type, and while built especially with
reference to the duties incidental to the Revenue
Cutter Service, their construction is such that
they can readily be transformetl into despatch
b'>ats and small gunboats, thus providing a

voyages to Northern Alaska and Siberia. A*
these coasts are as yet uncharted, the navigation
in the togs and ice is consequently extremely
hazardous ; it was therefore determined to make
this vessel of composite build, in the belief that

wooden planking utuler water would be far safer

for contact with the Ice anti occasional groonri-
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ings on the rocky bottom. As the plans (or the

MoCulJoch wiTc ci>ni|>l(,t(.<l before the apjim-

priations for the i.otxj tun j^imboal? were secured,

thi^ makes the new revenue cutter the first com-
posite built Guvcmnient vessel of modern con-
struction.

Slie is 2KJ ft. lotij,' over all, .1.^ ft. 4 in. t)reailth

of beam mokled. 14 ft. mean draft, and i,j8o tons

displacement. The frames, and plating ai>ove the

water are of tiiiM njien iKari'i steel; the stem,

stern franu- and rud(kr arc of manganese bronze.
Tin." entire stem is maiie in one piece, and is the
largest single casting of manganese bronze ever
made in this country, its total weiprht bein^ 14.000
pounds. 'Flu pli\ <ical re'|nirenients for thi> mate-
rial were a tensile .strength of not less than 50.000
pounds per square inch, an elastic limit of at least

18,000 pounds per !s<inare inch, and an elonijation

of not less than 18 per cent in a lenj.j:th of 2 in.

The aetnal results obtained from the tests ex-

ceeded the requirements in every instance, thus
demonsitratini; that if strength alone was con-
sidered, this bronze is sni)erinr t 1 tlu- best

wrought iron furj^diips, and ecjual to llie i)est fi«ri^^-

ings of steel. In addition in a flat keel p'.ate

of 20 lb. steel and the 15 lb. vertical keel

plate, there is a main wf»oden keel of I'ntret

Sound fir, sided 15 in. by 17 in. in dejith. and
a false keel of the same material, 3 in. thick and
15 in. in width. There is a steel bilpe strake. with
mmiemus diajjunal plates eonnretin;^ it t ) the

• 'Utside platinji abnve tlie water line. The plank-
in^f extend- from the wooden keel tO a sheer line

about 2 ft. above the water line, amidships.
It is of selected Pupet Sonnd fir. and with the
e\i\i>;iiin 'if the garboard strake. is 5 in. thick
>n till- fr.inu s of the vessel and reduced over tie-

]>!ate.s and other plating, to make fair work. The
planking is sec"rerl to tlu' franu's bv Tobin
bronze bolts. 15-16 in. <liam. in the shank. The
heads of the bolts arc let into the planks on the

outside, and covered over with wooden plugs.
The nuts on the inside are set up on thin iron
wasluT^. with hcm]> c;rii:nnict< well sOftked in red

and white lea<l, im<!erneath. The Upper edge of

the toj) '.trake is protected by a beveled angfle

iron, riveted to the plating.

I'xternally the NIcCulIoch proents a haiui-

snme a])pearanre: she is rigged as a three-masted
schooner and has a bowsprit and jibboom, thus
enabling her to carry a large sail spread, to be
used as an auxiliary wliile cruising in the Belir-

ing .'^ea. Her stem is titled with a port for a 15
in. tor[)edo lube. Her armament will consist of
four 6-pounder. rapid firing rifles, arranged in

spon.sons, two forward and two aft. It is ex-
pected that she will be capable nf :naintaining an
average speed of 16 knots an hour.
Her propelling machinery consists of one ver-

tical direct acting, triple-expansion en<4inc, ca])-

able of developing 2.4' »o indicated horse innver
xTlicn using mild forced draft. The cylinders are

^5 '"m 37 in- and 56 1-4 in. dia. respectively,

with a common stroke of 30 In. All three cylin-

ders are fitted with working linings, and the inter-

mediate and low pressure cylinders arc steam
jacketed. 1 he main pistons are of cast steel, coni-

cal in shape, l-lach is tittetl with two cast iron

packing rings, 5-8 in. wide, 3-4 in. thick, cut ob-

liquely and tongued. The piston rods are of high
lensile ojien-hearth steel, 5 in. dia. The connect-

nig rods are of tlic same material. 5 in. dia. at the

upper ends, 6 t-a in. at the lower ends, and 75
in. liing between centers. The rci|nirenicnts for

the steel used for piston rod, connecting rod and

valve stem forgings were a tensile strength of

80,000 pounds per sq. in. and an elongation of

not less than 25 per cent in a length of 2 in. Test
])ieoe> I J in.squ.-.re cut from tliese forgings, were
licnt ijoniile. liat on themselves, after being
quenched from a cherry red heat, without show-
ing the slightest sign of fracture. The crank,
line, and proi)eller shafts are forged of mild open-
hearth steel. The crank shafts are solid fori;-

ings in two sections; the crank pins are 10 1-2 in.

dia. and 13 1-2 in. long. The thrust and inter-

mediate shafts are 9 3-4 in. dia. ami the propeller

shaft 10 1-2 in. dia. The front colnnms sujiporting

thr engine are of forge<l steel 6 in. dia. The re-

quirements for Tlie steel used in forging the col-

mnns. reversing the main shafting were a ten-

sile sireni^th t)f rio.cHK) pomids per stpiarc

inch, and an elongation of not less than

25 |)er cent in a length of 8 in. The
hii^di jiressure cylinder is fitted with one pis-

ttni valve, 14 in. dia.; the intermediate and low
pressure cylinders are each fitted with a <louble

ported slide valve. All are actuated by the Steph-
enson link motion, with double bar links. Th?
travel of the l.ich and low pressure valves is 7 1-2

in., aitd the intermediate valve travels 61-4 in.

All eccentric straps are of composition, lined with
white metal. The reversing engine is 10 in. dia.

by 18 in. stroke, antl, in addition to the floating

lever attachment, a special cushioning device is

fitted to both ends of the cylinder. The thrust

hearing is of the horse shoe type, fitted with eight
• oll.ir.s. limd with white metal. These are

mountetl on two steel rods, 2 1-4 in dia. and are
each held in place by composition adjusting nuts.

Tlu- pi'destal for the thrust bearing fs boherl to

the main engine bed plate and in addition the

foundations for the main engine anrl thrust bear-

ing arc tied together by a steel j^late 3-4 in. thick.

TTie condenser is rectangular in shape and
forms a part of the frann'ng of the engine. There
are 1,253 .seamless drawn copper tubes, tinned
inside and outside, each 5-8 in. dia. 18 B. W. G.
iliick. an<l 4 ft. 5 in. loncf. between tube sheet!;.

The total co iling surface is about .^.000 .S(|. ft. The
inlet and outlet nozzles for the circulating wate.-

are each 10 in. dia. The tube sheets are of rolled

composition, 7-8 in. thick.

The air pump is of tlie Blake independent, ver-

tical. du|)le'^' tvpe. boUinc directly to the main
< ondrnser. The steam cylinders are 9 in. dia., the
air cvlinders 20 in. dia.. with a common stroke
( f 12 in. The air cylinders are lined with com-
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poMtion; the valves arc of the best quality of

medium hanl rubber, held in place by composi-
tion valve bolts and sprin^^s of phosphor bronze.

The main and auxiliary feed puni])s are of the

niake vertical, duplex, Naval type, with 8 in.

steam cylinders, 5 in. water cylinders, and 12 in.

-Stroke. Tlie circulating pump is of the indepen-

dent centrifugal type, operated by a single verti-

cal engine, with a steam cylin<ler 8 in. dia. by
8 in. stroke. In addititin to the above, there is

a large fire pump, a combined fresh and salt water
pump, a hand i)ump and an air pressure pump
for forcing air into the fresh water sui)ply tanks.

Two Xo. 10 Kortitig boiler injector.s are also

fitted for feeding the boilers.

Tlic propeller is of the built up tyi>e. having

long, containing a total heating surface of

5.030-7 ><!• ft-, and a grate surface of 168 sq. ft,

Kacli boiler has two corrugated steel furnaces, 3
ft. 6 in. internal dia. There are in each boiler 172
ordinary tubes Xo. 10. 15. W. G. thick, and 46
stay tul)es Xo. 6, R. \V. G., all 2 1-2 in. external

diameter, and made of the best charcoal iron. The
shells arc each nia<le of two plates, 19 1-2 ft. long,

9 1-2 ft. wide, and i 1-6 in. thick. The ingots from
which each shell plate was rolled, weighed, on
the average, 10.000 lbs. The grates are 6 ft. in

length, and the Ijridge walls extend from the rear

tnd of the grate bars to the back of the com-
liu.stion chambers. There is one double smoke
stack, having a sectional area of 30.6 sq. ft.

Tliere is a complete distilling apparatus, cap-

TklI'LE»F.XPANSIO\ KN(;iNK t)K K. s. KKVJ:NX-K CtrTTKK M< VU l.l.OCH.

four blades of manganese bronze, which are se-

cured to the cast steel hub by bronze studs. The
diameter is 12 ft., the pitch (true) is 12 1-2 ft., and
the helicoidal area about 43 sq. ft. The blades are

4 1-4 in. thick at the root, and taper to 3-4 in.

thick at the tips.

Steam is supplied at a maxinnint pressure
of 160 lbs. by four single ended boilers of the

Scotch type, 11 ft. 6 in. outside dia. by 10 ft.

able of supplying 3,500 gallons of |>otable water
every 24 hours. .\ machine shop containing a
lathe, shaper and drill press is located in the lower
engine room. A steam windlass, steam steering
engine, hyilropneumatic ash ejector, and other
modern ai>pliances are also provi<le(l.

The machinery was tiesigned under the super-
vision of Enginecr-in-Chicf Jt)hn W, Collins of

the Revenue Cutter Service.
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TRIAL TRIPS AND DATA.
Tilt: .-fticial trial of llic McCnllooIi took place

on April 29th, at sea, off Cape l^lenlo|>en, over
what IS known as the Cramp course, a distance of
twelve nautical miles I)ct\vtcn two l)uoys. The
Board appointed by the Secretary of the Treas-
ury to coiKhict the trial of the steani niacliinery,

consisted of Captain }. W. Collins, the Enginecr-
in-Chief of the Service, Chief KtiKincer V. B.

U.S. 8. "MoOULLOCH"
Bottom jop

Scale 80 Ibt.

Bottom

SmI« 16 lb«.

April 29th 1897- 3 45 P.M.

Stewn pnuure at Engine——149 Lbi.

Ravdutiom per miniite-.-..— 154

Vacuum...

—

— - —— .24.8 Ins.

KaiKlall, and l ir.-i As>i.slam lui.tjiiiecrs C. A.
McAllister and W. E. Maccoun. I-"our runs

were made over the course without altering the

speed or sktwingf the engines at the turns. The
averapfe air pressure ^maintained in the fire nwni
was 1.5 in., the boilers steaming freely without
great exertion on the part of the firemen. The
machinery operated very satisfactorily in every
particular, the Ijearin^s, with tlie exception of a

light stream on tlic thrust, workid cool without

recourse to the water service. Indicator diagrams

were taken evcr>' fifteen minutes durinff the
forced draft trial and at intervals of a half Iiour

during the run under natural draft. The following
data rqiresent the average performance for the
forced draft trial, during a period of four hours.

Sp«ed in knots per hour
SpecO, maximum oi Ifae fnur runx
Revolutions of main engine per ttiinute
S:t[) i)f prof>eller, tH-ru nt
l':'.t<jn xpecd. in feet per tiiliuite.
bteain prcMurc at t>uUer«iper KaaK*>.<...J^^^^^
Steam pretrare at lat recaivar MkbaolaM) . . ....
Steam prcMure at ad recalver (atoolote)
Vacttam iooaodiiMerttai. at mercnrv)
Opaslncof tbrottla.......

iH. I-

Ctit-ofT. ;iifun -MI'
iL v......:..'.

I lull 1>K- stroke;* »>f mr pump per minute
krv lit joriH ol cirei.tutinic pump........ .........
|i. .:l.:e strokes Hi main feedpump, p«r miaat*.
Kte volutions of blowers, average
Temperataraaf feed water, dej. F
Temperatare of tea water, dtg. P
Temperatare of Jisi. barge water, dvg. P..,....,,

1 H. t*

Mean presnuresin >.vlmder - M.I'
L. P
H. P
M.P

f L. P
Total I. II P. fur main enclae. »,

Total I. H. P. for main entrine and auxiliaries. . . »,

Maximum I. H I' ttmin engine and anxiltarie*.. s,

.Mean normal thruHt. ».». a,
Noraial tliniat io Sw-per aq. to. of thraaft bauiac
Cu. ri.aweptperaiiBate br t. P. piataa pcrT

H. P
Sij !t 01 ciioling Kiirface per I. H. P

ft. i>l heulinK surface per I. H. P
I. II I' per si|. 11 <if >rrnte surlace . . .

17.34
SI.

8

1J-14
rs*
161.1

&i
wide

703
TU
•7te

I. II. p. main engine.

... .«.•

?S6
"S
;t

56. jj Sit.

I5.i«ft«.

^5
TIM. J

'349-9

48 I

SB4
1.98
t.14

The live steam connections were opened to the
I. P. and L. P. cylinders during (he runs, which
will accmnit for the uneven distribution of power
in the three cylinders.

Japan is now <!oin).^ sliipbnilding and enj^ineer-

ing work on a lar^e scale. Recent reports
showed, among other vessels, three steel steamers
on the stocks varying from 1,492 to 5,790 tons.

An addition to the fleet engaged in the Ca-
nadian-Australian Mail Service has been ma<le by
the puttiiifj into service of the S.S. Aoranjji, for-

merly running between Xew Zealand and Lon-
don. This shij), wliich is Oyde built and is thir-

teen years old, has been re-engined and thor-

oughly overhauled. She is 407 ft. long, 46 ft.

Inam, 23 ft. 7 in. deep, and has a registered ton-

nage of 4,268 tons. She has accommodation for

150 passengers. The old engines vrere compound
01 3,000 liorsL- power, and these have been re-

placed by triple exi)ansion engines of 5,000 horse
power, which give a si rviee speed of about 15.5
knots, l-'our new boilers have been put in to re-

place six taken out, the new boilers working un-
der Ilowden's system of forced draught. The
new engines have cylinders 32 in., 51 in., and 86
tn. b\ 54 in. stroke. Joy's assistant cylinders are

fitted t ) the inlernieiliate anrl low pressure slide

valves to balance the weight of the lieavy valves

and gear. Among the engine room auxiliaries

is an evaporator with a capacity of 40 tons daily,

large provision having to be made for fresh feed,

owing to tlie <Iistances between the ports of call

on the Pacific route.
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APPLICATION OF THP. COHPOUND STEAfl TUR-
BINE TO MAklNL PROPULSION.*

BY HON. CHARLES fARSUNS.

Il has been suggested by Sir \V. II. W'liitc- that

a paper giving sonic account of the application

of the compound steam tui^ne to the purposes

of marine propul-^i' >ii ni!L;!it !>( of interost to the

nienil>ers of this in>iilu[i»ii. 1 !ie date of this

paper is perhaps somewhat premature, as the

Turbinia, the Arst boat fitted with turbine en-

gines, has not yet completed her experimental

trials, but as ilu n -ults so far ascertained are in

some respects remarkable, this perhaps may af-

ford some excuse for their publication. The
manufacture of the compoumi steam turl)ine was
first commenced in the year 1885 with the con-

struction of small engines for the driving of dyna-
mos; successive im])rovenients were made, and
larger engines constructed. l)ul up to the year

1892 the consumption of steam was not such as

to justify the application of this class of engine to

the purpose of marine propulsion, though on ac-

count of Its light weight, small size, and high

speed of revolution it presented greater advan-
tages over ordinary engines for certain classes of

work.
In the year 1892, however, a higlily developed

compound turbine, adajjted for condensing, was
constructed for tlie Canihridge Mlectric Supply
Company, and when tested by Professor F.wing,

F. R. S., showed a consumption of steam equiva-

lent to 15.1 lb. per indicated horse power per

hour, the boiler pressure being 100 lb., and the

steam superheated to 127 deg. l'. al)ovc tlic |)nint

of saturation. More recently, compound turbine

engines have been constructed up to 900 horse
power, both condensing and non-condensing,
and consuni|)tion of steam as low as 14 Itj. per

indicated horse power with saturated steam, and
100 lb. boiler pressure, -have been ascertained in

engines of 200 horse power, and still lower con-
siim|)tions in engines of larger size. Many of the
< original engines are .still doing good work; souie

especially the larger sizes of 500 horse and up-
wards, arc frcrjuently kept at work for several

weeks without stopj^ing. The returns of the

Newcastle and District Electric Lighting Com-
panv show a yearly cost of up kcej) of 2^ per

cent per annum, and the total horse power of

turUnes now at work in England exceeds 30,000
horse power.

In Januar>'. i8<)4. a syndicate \vas formed to

te<t tlT Toiigldy the application nt the compound
steam turbine to marine propulsion, and a boat
was designed for this purpose. In view of the

large amount of alteration that would probably be
required l)eiore a satisfactory is^ue was reached,

and the large amount of time and expense neces-

sarily involved, it was decided to keep the dimen-
sions as small as possible, but not so small as to

* Read before the In»tituti<>nof Naval .\rcliitect» in London,
AprU I, tl9«

preelu<!e llie jiossibility of reaching an unprece-

dented rate of speed, should all the parts work as

satisfactorily as was anticipated. The fulfilment

of these anticipations was, however, much de-

laye«l, and almost frustrated, by a difficulty which,
though foreseen, proved to be of a much more
serious cliaracter than was anticipated. This
ditTiculty was that termed by Mr. R. E. Froude
"tile cavitation of the water," or, in other words,

the hollowing out of vacuous spaces by the blade

of the screw, and this pitfall for the designers of

screws for very fast vessels, though indicated by
theory to exist, came upon us in the case of our
very fast running screw, taxed beyond the ustnl

extent, in its most aggravated form. \\'hen the

boat and maciiinery were designed the trials oi

the Daring, which first drew attention to this

difficulty, had not taken jdace.

Tlie Turbinia as the boat is named—is 100 ft.

in length, 9 ft. beam, and 44 J tons displacement
The original turbine engine fitted in her was de-

signed to develop upwards of 1,500 actual horse
power at a speed of 2,500 revolutions per minute.

The boiler is oi the water tube type for 225 lb.

per square inch working oressure, with large

steam space and large return water legs, and with

a total heating surface of i.ifxi sq. ft., and a grate

surface of 42 sq. ft.; two firing doors are pro-

vided, one at each end. The stokeholds are

closed, and the draught furnished by a fan coup-
led directly to the engine shaft. Tlie condenser

is of large size, having 4,200 sq. ft. of cooling
surface: the circulating water is fed by scoops,
which are hingeil and reversible, so that a com-
l)lete reversal of the flow of water can be ob-
tained should the tubes become choked. The
auxiliary machinerv coti-;i-1< of main air innnp
and spare air pump, auxiliary circulating ])\unp,

main and spare feed pumps, main and spare oil

pumps, also the usual bilge ejectors; the fresh

water tank and hotwell contain about 250 gal-

lons. The liu!! is bu;!; nf ^teel plate, of thickness

varying from 3-16 in. in the bottom to I -16 in.

in the sides near the stem, and is divided into five

space- In water-tight bulkheads. The deck is of
steel n!ate.

Trials were made with screws of various pat-

terns, but the re<i;l-s were unsatisfactory, and it

was ai)['arenl iliai a great loss of power was
taking place in the screw. To investigate the

question thoroughly, a spring torsional dyna-
mometer xvas constructed, and fitted between the
engine and screw shaft, measuring the actual

torque transtnittcd. The measurements conclu-
sively proved that the cause of failure lay en-
tirely in the screws, and, with the object of fur-

tlit r investigating the character oi this waste of

power, a series of experiments were made with
model two-blarlcd screws of 2 in. diameter, re-

volved in a bath of water heated to within a few

degrees of the boiling point, and, in order that

the model screw should produce analogous re<-

suits to the real screw, it was arranged that the

temperature of the water and the head of water
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above the propeller, as well as the speed of revo-

lution, should be such as to closely resemble the

actual conditions and forces at work in the real

screw, the object in heating the water being to

obtain an increased vapor pressure from the

water, so as to permit a representation of the con-

ditions with a more mo<leratc and convenient

speed of revolution than would otherwise have

been necessary.

The approximate weights are:

Mkin h:ni{ines }(«n*i}Cwt.
Tr>tiil weight ot machinery and boiler.

Kfrcwii and Ahafting, tank's, etc ia Ions.
Wfight "f hull complete is tons.
Coal and Water t'^. tona..

Total displacement 44 W tons.

The screw was illuminated by light from an arc

lamp reflected from a revolving mirror attached

to the screw shaft, which fell on it at one point

only of the revolution, and by this means the

shape, form and growth of the cavities could be
clearly seen and traced as if stationary. It ap-

peared that a cavity or blister first formed a little

beliind the leading e<lge. and near the tip of the

blade; then as the speed of revolution was in-

creased, it enlarged in all directions until, at a

speed corresponding to that in the Turbinia's
|«ropclIer. it liad grown so as to cover a sector

of the screw disc of 90 deg. W hen the speed was
still further increased, the screw, as a whole,
revolved in a cylindrical cavity, from one end of

which the blades scraped off layers of solid water,

delivering them on to the other. In this extreme
case nearly the whole energy of the screw was
expended in maintaining this vacuous space. It

also appeared that when the cavity ha<l grown to

be a little largtT than the width of the blade, the

leading edge acted like a wedge, the forward side

of the edge giving negative thrust.

From these experiments it would appear that

in all screws, of whatever slip ratio, there will be
a limiting speed of blade, depending upon the slip

ratio and the curvature of the back—in other

words, on the slip ratio an<l thickness of blade;

beyond this speed a great loss of power will oc-

cur; and that, should the speed of shipi be still

further increasi<l, the ailoption of somewhat
larger ])itch ratios than those at present usual

will be found desirable.

It is not proposed here to trace further the

losses of power by cavitation, but. generally

speaking, the effect is felt in the case of the real

ship, not in the racing of the screw, but in loss of

propulsion eflfect. In the model experiments.

however, in hot water, the effect was both loss

and i)ropulsion efTect an«l also racing, as would
naturally l)e expected from the fact of greater

vapor density of the water in the latter case ren-

dering the cavities more stable. s\ series of model
exi)eriments <m cavitation in cold water on the

lines described would be extn-tnely interesting,

and probably instructive, but would rc<|uire more
elaborate, powerful and extremely high-speed

apparatus than was at our disposal. It would also

seem that the limitation im|)osed on slip ratio

tends in favor of larger pitch ratio for very fast

vessels.

The single compound turbine engine was now
removed from the boat and replacetl by three
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separate compound turbines, directly coupled to mile, and the maximum mean speed obtained

three screw sliafts, working in series on the after due allowance for tide was 29.6 knots per

steam, :!u- turbines beiiiK tlu- high-prcssure. in- hour, the mean revohitions of the t iii^^iiic- being

ternuiliate and low-pressure, and designed lor a .2.550 per minute. Since then new prupiUers of

complete expansion of the steam of loo-foUl. each increased pitcli ratio Iiave been fitted. Further
turbine exerting approximately one-third of the trials were made on .\pril I. The mean of the two
whole power deveIo|)eil, the three new screw consecutive runs gave a speed of 31.01 knots per

shafts being of reduced scantling. l'>y this change hour, the mean revolutions of the engim•^ being

the power delivered to each screw shaft was rc- ^too per minute, the fastest run being at the rate

ducerl to one-third, while the division of the en- of 32.61 knots per hotir. The utmost horse
j^iiK- into three was favorable to the compactness ])o\\t i- n (niirc<l to lirivc the boat at tlu- -in.eil of

and efficient working t>i the turbines. The total 31.01 knots is 946, as calculated from experi-

weight of engines and the speed of revohuion re- ments on her nitKlel, made at Heaton Works, on
inaiiuil the Name a> before The ilTrct on tlic the method of tlic late Mr. William I'mnile.

screws was to reduce tlieir scantling, and to bring .Assuming the ratio of thrust horse power
their conditions of working closer to those of or- to indicated horse power to be 60 per cent (which
dinary practice. The thrust of the propellers is appears to be the ascertained ratio for torpedo
balanced by steam pressure in the motors. The l»oats and ships of fine lines), the equivalent in-

rcst of the machiiury remains the same, though ilie.iled hor->e power for ^i.oi kni»ts i,5~6.

some changes in arrangement were necessary. The iced water supplied to the boiler was nieas-

The usual lignum-vitae bearing's are tiscd for the ured bv a Siemens water meter previously cali-

screw shafts. Tlie engine cyliiiiKr> lie closely to l>ra'ed under the working conditions, an ! found
the bottom of tin boat, and are bolted directly to be substantially correct. These measurements
to small seating- < >n tiic frames of siuHicieut were made when runninfr at a speed of 2X knots,

strength to take the tliru-t of the propellers. The au l the consumption at ,^.01 knots has been cal-

center of graviiN of tlie uiachiiu ry is coiise(|ueiu- cuiated from these measurements according to

ly much lower tliati with onlinary engines. the known law between steam pressure and COD-
At all speeds the boat travels with an almost sumption, and by the observed steam pressures

complete absence of vibration, and the steady on the engines at the respective speeds. The con-
flow of ste.mi to the mf)tors may have some in- sinuptinu at .U-oi knots is appro.ximately 25.000
tluence on priming; at any rate, no sign of this lb. per hour, or 15.86 lb. per indicated horse pow-
has yet occurred with ordinary Newcastle town er. It should be observed that the assumption of
wafer, Xo distilling apparattis has beeu fitted, tlie thrust hor^se power being fio per cent of the in-

The boat has beeu nm at nearly inll sinril in ilicated horse power presupposes that the |>ro-

rotigh water, and no evi<!eiu e ni - 1 opic pellers are of the best form attainable, and sin >uld

action has been oI)>ervable. though such a re- th«ise now fitted be superseded by others of higher
suit would be anticipated from the known small efficiency, as is possible, and indeed probable,
amount of these forces uu<ler actual couditious; then the figures of consimiption per indicated

indeed, the Turbinia has so far proved licrself an horse power will be correspondingly improved,
excellent sea boat. The oiling of the main en- and the speed of the boat increased. The eon-
gines is carried on autoiuatioally under a i>re.-- siuuptiou of steam at 11.4 knots sj>eed has been
sure of 10 lb. per si|. in. by a small pump worked measured by meter, and found to be 2,700 lb. per
oflF the air-pump engine; a small indefiendent du- hour, or equivalent to a coal consumption of
picx oil pump is also fitterl as stan ibv. The main about 24.6 lb. per knot.

engines re<|uire i^ractically no attendance beyond con.iiti.m. ..f -unmng ..f TurbinU.t knot* spvad

the regulation of a small amount of live steam to M'"" rrv<ii«tfnn>iif . iKinM 2,100

pack the glands and keep the vacuum good. s;';;;s;rc:;rrV" ^Ji^::::::::::::::::::: I
The advantages claimed for the compound vacuum ntcjhmwt of MifiiiM. ij.j»>

, . ^ ,. ,' KpMd of boat ..«......«• jt.oi KDoU
steam turiime over ordinarv engines mav he sum- C>lculattJ thmt lM>rii«.ppwr

marized as follows:—(i) Increased spcc<l, (2) in- ?SlfSf.nr.'r^e1l5,''^d^^^^^^ ' '^

creased economy of steam, (3) increased carrying ron;umpUo;. ... H.ea„, ,H.r indua.eu f^o^^d''
'^ *

power of vessel, (4) mcreased facilUies for navi- pwer hmir i>M ft
',: .i.„ii /-\ ;.. „ 1 . I £ Total welirtit ofniaclj|neTr,includ»nirbnll«r.
gating shallow waters. (•,) mcreased stabdity of ewwIoJiieni, ennlne*. MxiKarir*. ,hmft-

vessel, (6) incnased safety to machinery for war &T»eU,'to'wirk"n» ^oV!!?."^"^ » tom
purposes. (~) reduced weii^Iit of nincbinerv, (H) lodkated heno-poim- par ton'of toul mo^

reducetl space occupied by machinery. (9) reduced
cblnoiy f*.t

initial cost, (10) reduced co<;t of attendance on Owing to adverse weather, these trials have
machinery. (11) diminished cost U])-keep of ma- been much delayed, and had finally to be made
chinery. (12) largely reduced vibration. (13) under unfavorable cimimstances. They are,

reduced size and weight of screw propellers and however, believed t') be substantially accurate,

shafting. On Saturdav, April 10, the Turbinia attained
AppKNDix. the highest velocity ever reached by a steam ves-

Trials of the Turbinia.—In December of last sol, tnaking an average of 32.75 knotS on the

year several runs were made on the measured measured mile.
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TWIN-SCREWS SUPERSEDE PADDLES.

Here arc shown two typt's of mail steamships
belonjiing to the City of L)ul)lin Steam I'acket

Co., which claims the honor of hein^ the oldest

existing stcani.shi]) company, having been
founded in 1823. The paddle steamer rei)resent3

the type of vessel which has maintained an un-
interrupted service between III lyhead ami Kings-

knowledge wherever steamships arc known.
Now that they have been sold out of service re-

newed attention is directed to the service, for the

record already made by the new vessels is hardly

less interesting. The first of tluse, the Leister,

on her maiden voyage, attained a mean si)eed of

J3.4 knots, making the across-channel passage

in 2 h. 26 min.

The four original vessels of the fleet were Inult

'AUOLE MAIL STKAMSIIII' IKKLAM) WITH I'A^^Ai.K RF.COKl* OK 20.',0 KNOTS.

town, across the Irish Channel, for tiearly 40
years, carrying the mails. It is over this route

that the Anurican mails sent via Queenstown
are ferried across the r>o odd miles between Eng-
land, or more properly Wales, and Ireland. The
paddle fleet consisted of the I'lstcr. Munster.

in i860, the Leinster by Samuda, of Lomlon. and
the L ister. Munster, and Connaught by Laird
I'ros., of I'irkenhead, who are I'cry generally

known on this side of the Atlantic as the builders

of the Alabama. The vessels were of sim-

ilar dimensions, ranging in length from 327 to

TWIN-SCRKW .MAIL STEAMSHIP ULSTER WITH PAJ.SAOK. KKCORO OK 23.4 KNOTS.

Leinster, Connaught. and the newer Ireland. The
first four named vessels have very recently been
su|)erseded by twin-screw steamers of the same
names, one of which is shown lying beside her
wharf, in the illustration. The wonderful record
ma<le by the old vessels for punctuality, speed
and safetv has become a malti-r of common

343 ft., in beam from 35 ft. to 35 ft. 2 in., and in

tonnage from 1,695 *o '-750 tons. They drew
12 ft. 6 in. forward, and 13 ft. 2 in. aft. All were
of iron, and the quality of material and workman-
ship was so good that when soM the hulls were
as sound as the day they were launched. Each
vessel was fitted with low-pressure oscillating,
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10 MARINE ENGINEERING.

jet-conden»ng engines of 4,500 horse power.
Working at a pressure of 26 lbs. to the square
in., the paddles doing 25^ rcvohitions per minute.

The highest speed whidi they attained was 18
knots, considered a wonderfnl performance when
buih. It is worth notiiiR^ tliat the last passage

made by each of these boats in 189^, was quicker

than the first in i860. Durinitr all these years
none nf these l)oat> niissefj a passajjo tlirotitjh

failure to put out, though the weather in the

channel is often fearfully bad. Nor was a single

life ever lost from any of the l)oats though the
track which they cross is ])erhaps the most fre-

quented by slii])i)iiig of any in the world, and fogs

are frequent. The vessels were fitted with new
boilers and forced draught some years ago, but
the engines were never changed. .\ n crird of

the performances of the Connaught shows that

when new the time of 1,000 consecutive passages,

from pier hea<l to pier lu'a<l. a 'li^taiii-e i>f

56.75 nautiial miles, not making any deduc-
tions for delay by fog, storms or other cause,

was 3h. ^i^m. And 1,000 consecutive passages^
under similar circumstances, commencing in

1S85, when the sliip liad been overhauled and
new boilers fitted, averaged 3h. .13m.

The Ireland, which is shown approaching
Kingstown at full speed, was built in l)y

Laird Bros. also. She is a steel vessel 380 ft.

lonR. 38 ft. beam, with engines of the same tyiic

as the older boats, working at a pressure of 32
ll)s. per sq. in., and indicating 7,000 horse power.
Her quickest passage was done in 2h. 45m.

The four new twin-screw steamers recentlv

built bv Laird P.ros. are sister ships; 380 ft. long,

41 ft. 6 in. beam, with a draught of 13 ft. forward
and 15 ft. aft. They are fitted with triple expan-
sion engines, indicating 9,000 horse jKtwer when
ronnifig at i6a revolutions, with 160 lbs. boiler

pressure. The record passages for these boats

up to the present are: Ulster, 2h. 26m.; Leinster,

2h. 23ni.: and Muiistcr. 2h. 23m. During this

Eassage the Leinster was sent at the rate of 24
nots for the greater part of the trip, the engine

speed being run np to 172 revolutions. Tlie

Munster made lier fastest passage in the face of a

stiff head wind.

I; will be noticed fmrn the il'nstratinn that tlie

new vessels closely resemble Tran.satlantic liners

in outward appearance. The hurricane deck for-

ward, the long stretch of deck Imtiscs amidships,

and the boat fleck are characteristic. Thes-'

boats do not carry any freight other than pas-

sengers' baggage, bong used exclusively for fast

passenger and mail service. They have accommo-
dation al>oard for about i.ox) passengers. In a

later issue we hope to present some views of the

interior arrangements which are very handsome
and convenient.

For the photographs which arc here repro-

duced we are indebted to the courtesy of Geoi^e
M. Koche, Cambridge House, Montpelier Hill,

Dublin.

LAi(OeST PADDLE STEAMSHIP AFLOAT.
BRITISH OR AMERICAN?

The new paddle steamship Empress yueen,
now under construction by the Fairfield Ship-

hnilding and Engineering i n., at G<")van. on the

Clyde, for service in the Irish Sea, has been

described at length in British technical paper'^ of

late, with the comment that when completed she

will be "the largest and most powerful paddle

steamer afloat." Judging fr un the build and per-

formances of other bc^ts on the Liverpool-Isle of

Man route, the Empress Queen is undoubtedly a
magnificent vessel. P.iit the British enthusiasts

have evidetuly forgotten the existence of the Pris-

cilla. of the I-'all River Line, running out of New
York. S!u' also has .some claims to tlie cliam-

pionship, if liie word is permissible, and, to enable

the reader to ju«!ge for himself, the descriptions of

these vessels are here given, with appropriate

illustrations. Ever>' statement regarding the Em-
press Oucen is as "big" a- lu r .ulniirers make, for

the description is understood to be "ofHcial."

BRITISH STEAMSHIP EMPRESS Q17EEN.

The Hmpress Ouein is a vessel of 2,000 tons

gross, constructed of steel throughout, and, when
completed, will rank as the largest and most pow-
erful padille steamer afloat, .'^hc is to have en-

gines of 10.000 I. li. 1'., and has been spleiulidly

htted up for the accommodation of a krge num-
l)er of passengers. The new steamer is intended

for the Liverpof>l and Douglas service of the Isle

of Man .Steam Packet Co. Tlie name Em-
press (Jueen has been given her by Her Majesty's

special permission and in honor of her diamond
jubilee. The principal dinu-nsi >ns of the new
steamer are: Length. 375 ft.; breadth, 83 ft. 6 in.:

depth, moldeil, 25 ft. 6 in. Tlie hull is divided

into wat;rtight compartments by steel transverse

bulkheads, which, besides reducing the risk of

louinlering to a minimum, materially auqtiiciit the

strength of the structure, forming valuable sup-

ports and ties between the decks and framing.

The decks are four in num!)cr. and arc termed
"lower," "main." "spar," and "promenade." Din-
ing accommoflation for 124 first-class passengers
is i>r<iviiled in a lian<lsomely furnislied saloon on
the lower deck. Tlie forward part of the ship is

allotted to second-class passengers. Tlie dining

saloon, forward of machinery space, on the lower

deck, having bar and pantry adjoining, provides

ample accomndatim for the s;'cond class. On the

same deck, and forward of this, is a ladies' second-

class saloon. The main deck above is arranged as

a s. conil-rla^'i shelter, and contains a bar, buflfct,

mail, and parcel room. On the spar deck aft, in

lior.ses, are several private cabins, fitted with

berths, etc., in the very newest style; and amid-
ships on the same deck is a cloak-room and com-
bined bar and smoking-room; while all fore and

aft ever>' available space is utilized for sitting-

room, there being sparred seats sufficient to seat

over 560 persons. .Above the spar deck is a spa-

cious promenade ileck, extending from the fore
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end of the boiler-room right aft to the cml of the

first-class cabin, with buoyant seats runnintj the

entire length, excepting a small portii)n at the af-

ter end, wliicli is required for the boats. The
stowage of the boats has received special atten-

tion, so as to allow of immediate launcliing if

extremity for navigating purposes, and the other

between the funnels, and extending from sponson
to sponson. I'Vom b.uh of these bridges the bow
and stern rudders are coiurolled by means of

wheels connected with independent steam steer-

ing gears placed below on the engine-starting

ISl,K or MAN STF.AM PACKKT KMPKESS i.)UKKN.

necessary. Tile promenade deck covor.^ abotit

three-fourths of the lengtli and tlie whole breadth

of the vessel, and b.ing nnob>lructed by any:hin

platform. .\ hand-screw steering apparatus is

aljio placed in reserve aft in case of emergency.
Docking and engine telegraj»lis are provided on

KAI.l. KIVKK LINK I'AIHU.F. STKA.MtK I-KIM II. I. A.

but al>soUite necessities, such as captain's house each of the bri<Iges. A complete installaiinii of

and liridges, it in every way justifies tlie title, electric light is fitte<l on board, including deck and
promenade. The bridges which surmount the embarkation lights, etc.. all on the most improved
promenade deck are placed, one at the foremost system. A steam capstan \vin<llass is fitted for-
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12 MARINE ENGINEERING. June, lSy7.

ward fur workiii); the ship's cables, and un the

spar <lcck aft a puwcrfiil capstan is fitted for vvarp-

'u\fi and niooriiipf j)»rposcs. A double-acling

sttain windi is tittrd iirward for the speedy

<iKANU SALOON OK PKlSL'lULA.

lumdlin^ of lupKHKC, etc. Ttic vessel will he fitted

with cot»iX)iind diaj^nnal surface-condcnsiiifj en-

gines, the larfjcst and most powerful paddle-wheel
engines yet huilt. There will he three steam cy-

linders placed side by sitle. and working on three

cranks, the high-pressure cylinder l)cing placed

betwtfn the \\\\t low-])rL'ssure cylinders. The
high-pressure cylindir is fitted with a j)iston

valve, and each of the low-pressure cylinders with

flat slide valves, ail controlled by the usual double
eccentrics and link motion valve gear. The crank
shaft is a pon«lerous ])iece nf machinery. It is

built, and together with the pa<lille shafts is forged

of niil<l .steel and bored hollow. The starting and
reversing is effected by a large steam anri hytlrau-

lic engine on the direct-acting princi])le. The
paddle-wheels are made of ste\.l. and constructed

on the feathering principle with curved floats.

Steam is supplied to the engine by four <louble-

cnded boilers arranged in two compartments, one
forward and one ait of the engine-ro»^m. The
boilers arc of the nniltitubular return-tube marine
type, each having eight corrugated furnaces, and
constructed entirely of .steel to ri>)ard of Trade
recpiirfments. They are adapted to work with

Messrs. Ilowden's system of forcerl draught, and
the necessary fans and engines will be fitted to

supply air to the furnaces. The vessel will have
twn funnels, and will be rigged as a schooner
with two pole masts.

AMKKIL'AN 5TKAMSHIP PRISCILLA.

The Priscilla is the largest boat of the < )ld

Colony SteandMat Company's fleet, better kn.iwn

as the l-"all Kiver Line. The contractors {or the

VLS>cI were the W. iS: .\. IHetcher Co.. llob,)ken,

X. J..
whi> built the engines. The hull was con-

struclei! bv the Delaware Kiver Iron Shipl)uild-

ing and Engine C»., Chester, I'a. She was
launched .\ugust to, iS<)3. atui went into commis-
sion June 25. iS4<4. lUr dimensions are: length,

440 ft. 6 in.; breadth, ij,^ ft.; de])th, molded. 21 ft.

ft in. Her register tonnage is 5,3<>S tons, and her
engines develop (^.rxxi horse pnwcr. The vessel

nms between New York and I-"all River. Mass.,
taking the inside course, a distance of iSi miles,

wliich is c<.vere<l at an average si)ee<l of 18 miles.

She is built of mihl steel, with a double hidl.

MIRKOK IK «;RANI) SALOON Of I'RISCU.l.A.

which extends well above the water line. This
sj>ace is divided into 52 water-tight compart-
ments, and there are () additifinal water-tight com-
partments bftween the inmr hull and tlie main
<Ieck, 61 in all. The boat is verv sub.'itantially

stiffened througl.out. In the .salons and cabins,
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concealed by tlic elaborate nrnatnentations and
joiiuT wrtrk. steel trusses spriiif; from the decks
at llie bases of the wall and sjjaii in unbroken
arches overhead. There are fjur decks runninjj

the cntifw length, main, salwn, promenade, an<l

i

hurricane deck. There are 361 staterooms for

passenpcrs, and 32 for the ship's officers, and in

the dining room 325 passengers can be seated at

one time. The main gangway for passengers

connects with the quarter deck used as a smoking

with beautiful groups in bas-relief. The windows
of the dining room comman l a s])lendid view on
three si<les. The decorations of tliis room and
the table features, which make a verv artistic en-

semble, can be seen in the accompanying illustra-

fJI
3i5

tion. Aft of the dining saloon there are private

dining rooms and la<lies' cabins. I'rom the

quarter <leck a wi<le staircase leads up to the

graml saloon. A view of this is here shown. This
saloon rises up through the promenade deck, and

" M>i|iii-t|, [ droiio. Ai-coiii.

:iii|>r«ii9 gumi Mnreb, isgi; I SSi ft. B3 ft. 6 in. 26 fl. 6 in. -J.ow
'rlM!l)tH .VligilM, IHoa MOfl. tfin. IKlft.

I
21 ft. a In. u.-'CM

io.iinn sua

t <i>|PAI{.\TIVK T.vm.K UIMESSIUXS, KTC, l'.\l>DI.K .STKAMsliirS KMI'llKSS t/tJKKN AND IMUSCII.I.A,

I>IMN(J RO0.M ON MAIN DECK OF KALI. RIVER LINE STEAMSHIP I'klscIt.LA.

room Or lobby, which is immediately forward of

the dining room on the main deck. The various
offices of the ship are situated here, together with
the barber .sliop, cigar store and other con-
veniences. The floor is laid in mosaic, and the

woodwork is rich mahogany, the walls relieved

is lit by side lights umlcr the span of the roof.

The furnishings and decorative work are ar-

tistically magnificent, a blending of rich reds and
white and gold, with polished metal work. A
specimen of the ornamental detail is shown in

t'le illustration of the engine room bulkhead or-
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14 MARINE ENGiNEERlNG. J«oe, ttn.

namentation. The promenade deck gives com-
n uiiicatio,! to the ii])])cr cabins in the grand sa-

loon and provides a wide stretch of kvcl deck for

passengers, fore and aft and along the sides, ex-

cept amidships, where the engine trunk is carried

up. On the hurricane deck tliere is a splendid

promenade space running ail aMuunl. ( )n tliis

deck the officers' rooms cccupy tiic center, and
the boats are carried at the sides. In the front

is the pilot house, fitted with the newest navigat-

ing apparatus. The propelling engine is a double
inclined compound, with two high-pressure cylin-

ders 51 in. (lia., anil twn !< i\v-i)ressure 95 in.

«lia.. i)v 1 1 h. stroke. I'he wlieels are of the

feathering tvDe. .^5 ft. dia, and 14 ft. wide, with

13 buckets each. These are 5 ft. by 14 ft. by i in.

thick, and the dip, at the mean draught of 13 ft.,

is 8 ft. In design tlie engines are very massive.

The main jourrals are 27 in. dia. and 30 in. long,

and the crank journals are 21} in. dia. The en-

gines average 22 r. vcilmi )ns at full speed. Two
surface condensers are fitted with a total of 15,8*^)8

square feet cooling surface. There are four cir-

culating pumps with 12 in. discharge, and en-

gines 10 by 10 in. Steam is supplied at 130

pounds pressure by 10 Scotch boilers. 14 ft. by

14 ft. 6 in., fitted with Serves tubes. These boil-

erii have 850 square ft. grate surface, and ^$,620
s<|narc ft. heating surfae.'. Tlu re are a!s ) two
superheaters fitted. S ft. 8 in. insidi- liia. an<l li

ft. long. Hlowers with 7 in. by 10.J in. cnginrs are

filled St) that forced draught can be used. There
are two smoke stacks. (> ft. 6 in. dia.. and with

lops 100 ft. above the keel line. The bunker
capacity is aoo tons, and fresh water tanks, hold-

ing Q.2'10 gallons, are used. The engine room is

well sup])lied with the most im|irnve(l auxiliaries.

The electric light plant is e.xtensive, supplying

current to 1,000 lamps. The Priscilla has accomo-
da::<iti f )r i.5(X) ])ass<.-nL,'iTs and 80;) ti >ns of freiglit.

and lias a crew of 20^j men. She is capable of a

nutch higher rati of speed than that usually at-

tained, but as the rim is at night it would cati.se

passengers inconvenience in having to get up too

early if she ftiade faster time.

The American Society of Mechanical En-

gineers held the spring meeting at Hartford.

Conn., commencing May 25. At the opening
session an addres.* of welcome was read by the

Mavr r of Hartford. Many valuable papers were

read during the meeting, visits wiTi- paid tiy the

members to large works in the vicinity, and an

excurMon was made to the stone quarries at

Portland.

On a recent eastward voyage the Cunard liner

Lucania covered 2.939 nyiks in 5 d. 14 l^- 54 i"- at

an average of 21.80 knots. The mean speed for

two days' steaming was 22.33 knots.

Tlie N'.ivy Department has selected the V. S.

Cruiser Brooklyn to represent the United States

at the Diamond Jubilee of Queen Victoria.

STEAMSHIP VIBRATIONS WITII RECORDS OP
RECENT OBSERVATIONS.—I.

BY TtUW. W. P. DUKAKD.

The >ubject of steamship vibrations has within
a few years received a very considemble amount
of attention from marine engineers and naval
architects, and from others similarly interested in

the modern development of the >ricme and art

of marine construction. The great increase in

the ratio of power developed to weight of hull has
brought with it tlu- imssibility of setting up vi-

1 (rations oi a character >o severe as either to pre-

clude the possibility of realizing the power de-
sired, or Xi} threaten the disinembermcnt of the

vessel when pusiied to full power conditions.

In order to understand the existence of these
vibrations we must first remend:>cr that the typi-
cal modem ship, as a whole, may be considered
as an elastic steel structure, and like atiy other
elastic structure it may be thrown into systems
of vibration in a variety of ways. For purposes
of general illustration, the ship may be re])re-

sented by an elastic steel ro<l. say two feet long
and one-quarter inch sijuare section. If in addi-
tion special weights, such as bits of lead, are se-

cured along the rod more or less irregularly so

as to represent the more inqxjrtant weights of the

ship, such as boilers, engines, etc., the analogy
will be still more complete, and if still further the
cross section of the rod were modified here and
there to represent the varjing amount of resist-

ing moment in the material of the ship, the repre-
sentation would be still more satisfactory. Sup-
pose such a system taken in the hand and held
liorizontally at the middle. Then we know that

by shaking it gently up and down the rod will be
thrown intf> vibratory motion in the same direc-

tion. Tn >uch case the middle and the ends will

at any instant move in opposite directions, while
between the mWdle and each end there will be
an internu di;ite jtoint nearly at rest. .Such ]>oint5

are called niuKs, while the remaining jxjints form
portiotis calle<l loops. Such a mode of vibration

is one of the simplest into which such a system
can be thrown, an<l is the type of the priiKinal

mode lusuallv found in a vibrating ship. Vibra-

tions of higher orders may exist in such a rod,

and in the ship of which it is the illustration. The
co!n]>Iete evamination of these systems would be
bfvoii(i the scope of the present article, but those

interested may refer to a paper by Herr Otto
Scli!it-k miblished in the transactions of the Insti-

tution of Naval .Architects for 1894.
In making such an experiment we should soon

find that for a given amount of energy expended,
a greater and greater result will become apparent
as the distini t impulses are more nearly timed in

accord with the natural period of vibration of the

system with which we are dealing. Another illus-

tration of til's well-known phenomenon is found

in the excessive vibrations which mav be devel-

oped even in a massive bridge by the proper tim-
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bg of Uie impulses as by a body of men marching
across in step and in time with it> <<un natural

period. As the timing uf the impulses becomes
less and less in accord with the natural vibrations

of the system, tlie result for the same amount of

cttori is less ami less, until wiien the divergence

becomes very great, the result fur a small effort

becomes quite inappreciable. If, however, the im-

pulses are so timed as to be an even sub or over

multiple of the proper number (as one-half or

twice the number) somewhat greater disturbance

may be expected than with intermediate values.

These are usu.dly, Imwever, of .-mall relative im-

portance, and with ships we are chielly concerned
with the fundamental system of vibrations. In
usinii the weiirhted md as ati illustrative vil)rat-

injj system, we iww-t remember that the ship is a

vastly more comi>li \ structure, and that instead

of belli supports 1 at the middle or at the two
ends or at any definite numlier of separate points,

it is provided with a distributed support ready to

yield in any and all directions. The ship is there-

fore more complex and less constrained than the

rei)re>entative system, and hence the more readv

to respond to periodic disturbing impulses. In

fact, we find that any such elastic system is rea<ly

to rcspoiid to the applicatinn of any jiertD lic or

regularly timed iin[ndse. and the res|M)nse will

be the more n.i;;iiiii-, Dther thinjjs beinn equal,

the more nearly tlie disturbance is timed in ac-

cord with the natural period of vibration of the

system. W'e shall recur at a later ])oint to si>mc

funher features of the relation between the ship

and the disturbing im[)u!ses. but for the present it

will be sufficient to remember that a periorlic im-

pulse applied almost anywhere on tiie ship is

sufficient to set up a system of vibrations, more
or less severe according to the circumstances of

the case.

Let us now look for tlie possible causes of such
periodic impulses. W e naturally turn to the en-

gine a> the initial source of effort on the ship,

and there find a ready response to our inquiries.

There arc in the engine three principal sources

of such periodic impulses: Unbalanced recipro-

ca'-n*,' parts, unbalanced cranks, and unlialanccd

pressures on the guides. The.sc we will briefly

examine in order.

First let us consider what is taking place

during the first part of the down stroke. The
net pressure on the piston is down. An equal

net pressure acts upvirard on the cylinder as a

whole. Vow if the piston and other reciprocat-

'm<^ parts were at rest, or wire moving with a

uniform velocity, there would be no force in-

volved in their acceleration or retardation, and.

omittintr friction, the net vi rticnl load on the i»is-

ton would be ultimatelv transmitted as a vertical

iwssure on the cnnk shaft, and bv it. to its hear-

intrs. and thus tn the cny:inc bed-plate. The pres-

sure of the steam would thus introduce two ecmal

and ooposite forces, one liftintr up on the bed
plate bv wav of the columns, the other pressing

down by way of the main pillow block bearings.

There would thus be simply a tendency to bend
the bed plate, >ides up and center down, but no
tendency to force it as a w hole down on to its

seating, or to lift it bodily upward. In the actual
case, however, the piston and other reciprocatuig
parts are moving with an accelerated velocity.

This means that force is being spent to bring
about this accekralion. or in other words,
that they are absorbing, so to speak, a
part of the net pressure on the piston, and
only the remainder is transferred dowti to

the connecting rod and thus to the bed plate.

It thus results that there is actually during
this part of the stroke, a lesser force down
than up, and hence the result is a net lift on the
en^iine ami bed plate as a w hole, and hence a de-
creased load on tlie engine seat and ship in this

locality. The result is thus equivalent to a sud-
den upward impulse applied to this \K\rt of the
ship's structure. Dnriuir the l.itter part of the
down .slr<ike. tlie reciprocatin},' parts are moving
with a retarded velocity, and they resist, so to
speak, this retardation, and hence transmit down
to the connecting rod a Kf^'-'''*^'' than that

due to the net piston pressure. In this part of

the stroke, then the downward load is greater
than the upward, and the result is a tlirust down-
ward from the eni,'ine upon the seating and
structure of the ship. In a similar manner we
may ^^ec that dnriiiq- the fir-t part of the up-slroke
the result is dowinvard. and durinj^; the latter i)art

u|)ward. It follows, therefore, that while the pis-

ton is in the upper part of the cylinder, whether
movinfj up or down, there is a net lift on the bed
])l:ite and seating, and wlun in tlie lower part

there is similarly a net thrust downward. We
have thus a reg^ularly varying effort alternating
up and dow-n with every revolution of the entjinc.

and {juile sufBcient to account for much of the

trouble whose causes we are discussing.

Turning now to the cranks wc find the wi l)s

and |)in revolving in circular paths about the

shaft a.xis, while a considerable part of the con-
necting rod is movino: in a path ver^ nearly the
same. Due to centrifn<,'al force there is a constant
pull outward radially. When the crank on the

upper part of its path, the general resultant of
this is upward, and when on the lower part it is

similarly downward. The engine bed plate and
seating are furthermore so rigid in a transverse
direction, that the horizontal resultant of these
forces i.s unable to produce any significant effect,

and s<i far as results are concerned, the centrif-

Ufjal forces may be considered as ijivinj^ rise to

an alternating up and down impulse, adding, as
is seen, its influence to that of the unbalanced
parts ronsideretl above. This simi>le analysis
('oes not take account of the aneular acceleration
of the connectinsr rod. but is sttfiiciently complete
for the nnrnosr in view.

The third cause of di.sturbintr impulses is found
in the periodicallv varx'ing side thrust on the

guides. With the engine turning in any given
direction, this is always directed the same way.

uiyni^uG Ly Google

www.libtool.com.cn



16 MARINE ENGINEERING. i^^^-

and varies from nothing at the two ends, to a sorbent of power. If the ship were entirely sur-

maximum at or ii! ;;r the middle. There is thus a nimidcd In air. tlu> ix)\vir alisorbcd. ijuce tlie vi-

side thrust or unijul.sc \-ar\ iiig irom iiolliing to a bralioiis developed, would he but small. As it is,

maximam twice in a revolution, and thus tending however, the ship is partialiy surrounded by
to cause a vibration in the columns, and a bend- water, and tliis is a meriiuni most admirably
ing or racking of the bed plate on its seating, adapted to tlie ab-Mirption of the energy of such a

These impulses are twice as rapid as tliose pre- vibrating system. W e may, in fact, imagine the

viously considered, and hence their separate ef- cnerg\ of the vibrations constantly streaming
fects are not wholly additive. The mflnences a\va> into the water, its place necessarily taken
due to llic more rapid impulses will, liowever, by fresh enerj^'^y deriveil from the engine as the

enter in and become absorbed by those previously source of power. W hile, doubtless in any or-

referred to, modifying them more or less accord- <linary case, such loss would be small in amount,
ing to circumstances. In addition to tluse prin- yet its cxi'-tence should not be overlooked,

cipal sources of di.sturbing impulses, otliers of W e will now turn briefly to a (Kscri|)tion of

less importance are found in the movement of the the diagrams shown in the plate. These were
main slide valves, the eccentrics, the auxiliary taken from the screw steamer Maine, of the

machinery, etc. Providence and Stonington Lines, on the regular

There is still another cause of disturbance ap- trips of .March 31. and April i, i8<)7. The prin-

plied at another part of the ship and which wc cipal dimensions and particulars of this ship are

may now briefly consider. The crank effort is as follows:

coiitiTUially variable throughout the revolution to
i.ei,gti...,. r ai siofcct

an extent depending on the circumstances of the i- 'i^ii' "i' «Ht. r iiiiB. 302 -

case. Due partly to this, but more especially to at «ater iiiw... u
the irregularities in t!ic wake or strratti in wliicli Mlijit^t^^M::::.:^^^^^^^^^

it works, the propeller moves wiili a variable an- U''Hr"^'?'^J"'if-z'^*^"'^^7 . ' , ... . . Pniiwllt-r (bl«l•ll,Mn.Slll.^Hm.llgrWfl,tte.Il|tdl•
gUlar velocUy. and meets with a varymg resist- ' •

ance throughout the revolution. Generally The cylinders are in the sequence: High, in-

spcaking, any given blade meets with its maxi- termedtatc, first low, second low, from forward
imim resistance when in the upper part of its aft. The high and intermediate cranks are op-

path, and with its minimum when in the lowest posite, as arc also the two low pressure cranks,

part. There is also a more or less pronounced and the two pairs are at right angles. There are

impulse or blow communicated to the stern post two decks continuous except for tlie space for

as the blade passes nearest it, especially if the the engine and boiler trunk. Tlie upper of these,

clearance between the two is .small. Due to these the saloon deck, carries the superstructure con-

causes the stern of the ship receives a series of ir- taining the staterooms and is covered by a light

regular periodic impulses which combine with, .shade deck arched in tlie transvtTse direction,

and modify the results of those previously dis- .Above the saloon deck forward, is located an ad-

Cttssed. ditional superstructure, carrying the dining room
As a result of the indefinite capacity for vibra- and cafe, and above this the pilot house. Below

tion possr>st.d bv the ship in virtue of its elastic the main deck aft, is a half deck for berthing

and irregular structure, and of these irregular but second cla.ss passengers. The hull is of steel and
periodic impulses, the entire ship is thrown into is apparently well built throughout,

vibratnrv movement more or less complex and ir- Turning now to the plate. Figs. 1 to 12 mclu-

regnlar according to circumstances, lllustra- sive, show diagrams of the vertical movement
tions of the character of such motion are to be at points on the main deck from aft f .i w ard. dis-

sccn in the accomyanying diagrams, to which tributed as nearly uniformly as possible. Xo. i

special reference will be made at a later point. was over the propeller and No. 12 by the wind-

The immediate results of this motiou are two- la^v. The number of revolutions was about 100

fold : Discomfort to the passengers and personnel, per minute, and the number of principal vibra-

and a greater or less amount of additional peri- tions is. of course, the same. No. i shows at this

odic stress tlirown on the structure of the ship. instant an interference effect evidenced by the

The tendency of the latter, if the vibrations partial .suppression of every other vibration. A
exist in excess, is to shake loose riveted few seconds earlier on the same diagram, the

and bolted joints, and generally to loosen character was similar to that shown in No. 2.

and disorganize the entire structure. Un- Nos. 5 and 6 show the successive growth of an-

der such conditions, titt decks and bulk- other form of interference efTect. Each prin-

heads vibrate like so many drumheads, cipal vibration in the downward direction on the

w hile the entire structure is rising and falling al- diagram is modified by an impulse in thi pposite

tematclv at the eruN am! niiflcfle. With the ex- directi on, until at Xo. 6. the oricinnl v:brati<in of

istence of such vibrations in excess it may well 100 per minute, has been rut up into a double

result, that either the vessel will receive serious nmnher as shown. Tn No. 7 the secondary im-

injurv. or else that the full power and speed can- pulse has fallen again to an unimportant feature,

not be obtained. It may also be pointed out, ancl the main \nbration of 100 per minute is again

that such vibrations are in themselves a direct ab- established. In Nos. 9. 10, 11, and 12 are shown
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RECORD OF OBSERVATIOHS OF VIBRATIONS ON PROVIDENCE AND 8TONINGTON LIKES, S.S. MAINE.

effects tluc to vibrations of longer period or to ir-

regular disturbances due either to the waves, or

to cumulative influences arisinfif from the minor
vibrations them-iclves.

In No. 13 we have the transverse vibration at

the same location as for No. 1. Nos. 14 and 15
arc similarly related to Nos. / and 12. The trans-

verse vibrations arc thus seen to be quite neg-
lij^ible. Tlie longitudinal vibrations were foun<l

to be quite as small. These vibrations were all

taken from the decks. As we shall see later we
find pronounced transvirsc and longitudinal vi-

brations from other members of the ship. No.
16 was taken from the dining room situated on
the u])per promenade deck forward. Nos. 17 and
18 were taken from the main keelson, the former
at the after end near the stem tube, and the latter

about 30 ft. forward of this point No. 19 was
taken from the lower engine room floor. No. 20
wri> taken from the same location as No. 2. when
backing, but not at full power. The much
irreater irreiftttarity of the movement is plainly in-

dicated. Nos. 21 and 22 are from the top of a

Steam radiator in the after end of the main saloon.

Nil. 21 shows the vertical component and Xo. J2
the transverse. Nos. 23 and 24 were taken from
the head of the after low pressure cylinder. No.
23 shows the vertical component and No. 24 the
longitudinal. Similarly Nos. 25. 26, and 27 snow
the vertical, longitudinal, and transverse com-
ponents from the same place with somewhat less

power. Nos. 28 and 2(> show .similarly the ver-

tical and longitudinal components from the head
of the Intermediate Pressure cylinder. A series of
diagrams taken from aft forward ott (he saloon
deck gave results similar to those shown for the

main deck, but of .somewhat lesser amplitude.
These diagrams show that the central portion of
the ship wa-; very free from vibration, and that the

movement for the most part consisted of vertical

oscillations of the ends. In other words the
points referred to as no<les in the first i»art of the

article, have drawn together and include sub-
stantially its central I)ofly of the ship. This .seems

to be in accord with general experience with ships
of moderate size, so far as the point has been ob-
served. In the next article various means for the
prevention of vibrations will be considered.
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RESULTS OP UQUID FUEL BXPBRIMENTS IN

THE U. S. NAVY.—I.

BV J. S. /ERBE.

In Stptcmlior, i^iS, Ciniiniodorc George W.
Melville, liiiyimcr-ui-Cliiii of the Bureau of

Steam Engineering, U. S. X., authorized the Ex-
perimental Board of Naval Engineers to conduct
a series of exhaustive tests to ascertain the rela-

tive valiKs 111 (.Mai and liquid fuel, and to deter-

mine the efficiency oi the latter for naval purposes.

Numerous tests have been made in different

countries, during the past twenty years, to utilize

liquid' fuel, but tlic results have been so varied

that no reliable data was obtainable. While many
of the experiments ^^liowed h'v^h evaporative val-

ues, the question ui ethciency was left unsettled.

High evaporation is not alwa^'S the best criterion.

While the relative evaporation of oil and coal

may be as two to one, It does not follow that the

efficiency is \n tlie same ratio. Time is an ele-

ment which must be considered. A system of

usiniif liquid fuel wbich will evaporate the largest

amount of water within a given time is the most
efticient, i)ecau.se the difficulty is and has been to

"force" a boiler with oil as with coal. It is in this

particular that former experiments have failed for

marine jmrposes. The firing could, of course, be
forced, l)ut to do so would invariably produce
smoke, cause blistering of crown sheets or tubes
and require an excessive use of oil. Such has
been the result of naval tests heretofore, and when
tlie' ConsoHdatcd Gas i'uel Co., of Xcw York,
first presented the question of making official

tests of its system to Chief Engineer Melville, he
was doubtful concerning the value of this fuel for

naval piu-poses, principally for the reasons set

forth.

In order to give some idea of the system it will

be necessary tu jinint nut a few of the distinguish-

ing features employed in the old systems of using
fuel oil, and, pnmarily, it should be observed that

there seems to l)e a [general impression among
all who have, hcretnfnre, entered this field, that

the atotntzer or Immer is the essential feature in

the process ni hurniiii: i>il. The Imrner is, sim-

ply, a stoker, and winle it is true tliat one burner
may stoke better than another, this advantage is

a small one when compared with the fire box
equipment. A fire box which is not specially

equipped to burn liquid finl will never do good
work, however perfect the burner may be. Over
seven hundred patents have been obtained for

burners, and less than thirty for fire box equip-

ments. This shows most emphatically how vig-

orously inventors have struggled at the wrong
end of the problem, and explains why failures

arc so common the worlfl over. Furthermore-, it

mav be said that there are two ideas predoinina!i1

in the minds of linuid fu.l experimenters beyond
which they seem loth to go. The first is tfiat a
candle or hnrrel sliai>od flame i*^ essentia], and
that the flame should be ejected against a baffling

vrall erected within the fire box. Tfiese features

are primeval in their character, fimdamentalli
wrong in their operation, and radically deficient

in results when applied under any ty]»e of boiler.

The essential thing is to perfectly aerate the

hydro-carbon gases evolved by the heat of the

combustion chamber. Where oil is thrown into

shcriON OF FUEL OIL BURNER.

the heated chamber the gases form rapidly, an
immense expansion takes place, and the interior

of this conical flame cannot receive the refjuisite

amount of air to produce perfect combustion;
hence, owing to the rapid movement of the mass,
it passes uito the tubes with a large portion of

I

SECTION OF BOILER OVER GRATE.

nnconsumed particles, and thus passes into the

due and out the stack in the form of smoke. At
this point the inventor sought by a new expe-
dient to arrest the flame, break it u)) ;ind ])r<i(hK-c

a mixing operation by introducing a baffling

wall. The flame in striking t%is wall would natu-
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MMtTIOM OF BURNER WITH REFERENCE TO GRATE.

rally be ck'flectcd iipwanliv, so that it would

strike the boiler sheet or tuiu s. and thus form a

tone <rf intense heat at thi 11 which has been

found to be verv destructive in tlie boiler. But
tliis is not all. The wall naturally diminishes the

MKTHOD OF FITTINO FUEL OIL ATTACHMENTS.

size of the combustion chamber, wliich should in

all cases be larger than for coal, in preference to

being smaller. There is also a very serious de-

fect in the old style, so called oil e(|uipnient>, in

the manner of admitting air to the fire box. In

all cases it has teen customary to admit air in a

mass, either around the l)tinur or into the fire

box at one point through the grate surface. This
results in producingf a disa^eeable noise; cold air

is adiiiilteil to the boiler, .ind wlien so su])|)lied, in

a body, the desirable mixing operation is not ac-

complished to produce a steady, uniform flame,

of great intensity. Some inventors provide

conduits and retorts for heating air, wlnle others

provide a vaporizing chamber for the oil; but all

these attempts to utilize auxiliary mechanism or

contrivances outside of the fire bo.x to prepare

the fuel and air are ncetllcss expenditures of force,

make the system complicated and difHcult to reg-

ulate, and are useless expedients when compared
witli the "direct conversii/ii" ^y^t^^l which con-
templates the taking of the fuel and the oxygen
in the natural state, and producing complete com-
bustion within the fire box itself. Manife<lly such

a system is much simpler in construction, more
easily operated, and less expensive
The construction of such a system, therefore,

contemplates the following leaiures:

First—^The fire box must perform the entire

operation.

Second—^The grate surface must not be de-
crease 1 1 in area.

ThirtI—The heating surface of the fire

box should not be diminished.
Ftnirth—The flame should cover the en-

tire grate surface.

I'ilth
—

'Hiere should be no retarding
wall within to produce a great zone of heat
at one point.

Sixth— ( oI<l air must not be permitted
to enter the fire box, and it should never
be admitted In a mass.

Seventh—The shape of the flame shoulil

be such that the air will freely mingle and
aerate the entire mass.
To accomplish this a verv simple form of

fire box construction was provided. It

will be seen by reference to the illustrations

that the entire grate surface is cov-
ered with a single layer of specially

prepared fire brick. This brick

has, on one side, ducts, partially

across one face, and these brick are
nested again-t each other at an an-

gle of 45°, so that when the bars

are covered small ducts are
forme<l thnnigb this be<l over the

entire surface. This bed formation

has se^'eral very important func-

tions. It breaks up the air. so that

it enters the fire box in small jets,

and after the burner lias been in

operation a short time the entire

bed is heated up to incandescence*
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lluis licatin;^ the air as it passes tlinnigh the

(lurts. The Ih'<1, whvn in tliis state, also

act> as a siil>>ti:u;L' l >r an ilK'a^<k^^.•l•ln

bed of coal, ^ivin^ oiil radiant heat to

tlte boiler, and thus eccnioniiziiis: intl. The
Ininicr or atomizer is specially adai>leil for

n-e with this hriek lietl, as it i> desijjneil to

thn»\v a fan-shapetl spray, thus caiisinjjf the Ibino

U) cuver the entire be<l, so that when tlie subdi-

vided jets of air erdiie up tliroujih the ducts in the

bed. every part of the tlanie has its reijuisite >\\p-

ply of lieateci air. wliich readily cotntnin|.;les with

the hydrucarl)on K-i-*^"*-

't he bunur is simple in construction, beinji

composed of two casjinfis. an upper and lower

part, sub?tantially similar in construction, the up-

per i)arl havinjr an i>il supjily C(»nnection and the

lower part an air or steam inlet. Tlu se inlets ter-

minate in o|»en transverse channels, from whicli

railial grooves extetid to a point near the forward

circular end of the l)urner. Tlie contact faces of

these ducts arc thessed off, and between them are

l)laced three co]>per gaskets or diaphragms, ihc

intermediate one of which lias its ft)rward edge

extcnthng U) the circular rim u{ the burner, while

the upper aufl lower gaskets have \'-shaped

notches cut therein, the bases of which commu-
nicate with the radial ducts. These gaskets are

composed of Xo. 30 gauge copper or even thin-

ner material, and as the ttil and the conijtresscd

air, or steam, are forced through the small inter-

stices, the \'-shaped openings ]»ermit the li(|uM

and the steam to expand horizontally, producing

a continuous sheet at the mouth of the burner.

The two parts ami the gaskets are held together

by means of Ixilts. This form of burner has sev-

eral distinct advantages. In ciuiing the gaskets

a greater or less number of these ducts can be

brought into action, or the flame can be horizon-

tallv disijosecl over a wide or narrow area, de-

jHiident on the shape of the fire box. P.y using

tliicker or thinner gaskets the capacity can be

increased or decreased, and as the oil channel

wliich supplies all the ducts is horizontally dis-

posed the burner can be directed at any angle

desired without having an undue tlow of oil to the

central or the side ducts. In the torpedo boat

tests comjiressed air was used. The illustrations

show a water tube boiler designed for the new 140

ft. torpedo Ixjat* w hich are now in i)rocess of con-

struction, and will give a comprehensive iflea of

the system, although the tests were conducted

w ith a Mosher water-tube boiler.

The experiments were conducted in the New
"S'ork Navy "S'ard on one of the Government tor-

pedo boats, fully one year being consumed in the

entire series of experiments, nine months of

which were <Uvoted to licjuid fuel and three

months to coal tests on the same boat. Tlic cx-

rH-riments were conducted by the ICxperimental

IJoard of Naval Engineers, composed of Chief

Kiigineers Lewis I. .Allen. Prest.. ficorge Cowie,

Jr.. and H. S. Rok

Holliind Submarine Torpedo Boat.

The accompanying illustrations show the sub-

marine torpedo boat, designed by John P. Hol-
laml, before and during the launching at the Crej-

cen: .*sliip\ard of Lewis Xixon. at Hlizabethport,

on May 17. Tlie boat is of the familiar cigar-

sliape. 55 ft. long ami 1 1 ft. ilia, in the widest

part. It is very substantially built, the skin plating
being I- J in. mild steel. This motive power con-
sists of a 50 horse [lower Otto gas engine driving

a single screw, while traveling on the surface,

ami an electric motor taking current from storage

batteries, when the boat is submerged. .Steering

is eflfecled bv two rudders, one vertical for steer-

ing on the surface, and the other horizontal to

regulate the depth at which the vessel will be
maintained. Lntrancc to the boat is effected

through the turret which surmounts the structure,

and which is telescopic, and fitted with glass lights

f ir oliservation. The interior of the vessel is more
roomy than one would imagine from a view of the

exterior. In the forward end the tanks for ctmi-

prcssed air are carried, and beneath the floor

plates, the storage batteries. Ah of this much

fittings, the floor here being at a lower level. The
lighting ])owers of the vessel arc supplied by an

ordinary Whitehead torpedo a])paratus pointing

forwaril. an S in. aerial torpedo gun with a range
of I 1-2 miles in the same direction, and a sub-

marine gmi which will eject an 80 pound high-

explosive shell aft. Another boat of this type, to

be jiropelled by triple screws is building at

P.altimore. l-"or tiiese particulars ami the

photographs of the vessel we have pleasure in ac-

knowledging the ctnirtesy of C. A. Morris, who
is intcrestecl in the success of the boat.

I
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INFLUENCE OF HOIST STEAH IN THE ECON-
OnV OP A STBAH TURBINE.*

BY D. «. JACOBDS.

There lins l)eeii an impression in the minil^ ot

some <.iiL;i[Kor> tiiat the presence of a small
amount ai nuHsturf in tlic stt-am usi-d by a steam
turbine might lend to improve tlie efficiency by
increasing the density of the jets of steam that

impinge against the buckets of the wheel. This
would not follow from the theory of the steam
turl)ine if tlic friction of the turbine am! m' the

Steam in the passages, and other losses, are not
included, but as these form a large factor in the
economy, and must be taken account of in any
theoretical discussion of the effect of moisture,

the problem becomes complicated, and it is dif-

ficult to predict, from theoty, what the exact ef-

fect will be.

Tests were therefore undertaken, in which the
amount of moisture in the steam was accurately
determined, by startinfj with dry steam and con-
densing a portion of the same in the steam main
leading to the turbine. The heat reauired to

condense the steam, so as to form the moisture,
was determined, and from this heat the weight of

moisture was. calculated. The power developed
by tlie turl)ine was measured by means of a prony
brake. The total amount of water consumed by
the turbine was measured by condensing the ex-
haust in a surface condenser, and from this total

amount the moisture in the steam on entering
the turbine was deducted to o1>tain the weight of

dry steam used by the turbine.

The conclusions arrived at are:

First.—^The average dry steam consumption.

Second.—This may only hold for wheels, of u

similar type running under similar conditions.

The pressure of steam in the tests was about
95 lb. per scj. in. above the atmosphere. The

Fig. 2

or the total water consiunptiou, less the weii^ht mi'

entrained water in the steam entering the turbine,
was about the same for either dry or wet steam.

* kea ! at the mcctlnk; u( !lic American SodBtTOf X<ClWBi-m EoKioeers, Hartford, Htj.ibfj.

turbine wheel was 8 5-8 in. dia., and ran at abottt

lo.joo revuhuions ])er minute.
At 14 I -2 ljraT<e horse power the dry steam con-

sumption was about 68 1-2 lb. per hour per horse
power, with cither dry steam or steam containing
moisture.

The weight of dry steam per hour per brake
horse power, in comparative tests, ts given in

Tal)le I. There were sixteen jets of steam im-

pinging on the turbine wlieel. Tliese were in

groups of four each, and the governor was ar-

ranged so that it cut off the steam from one or
more of the four grx)U]»s of jets. Each jet had

a width of 1-8 in., measure<l in

a vertical direction to the plane
of rotation of the turbine wheel.
Tlie smallest cross-sectinn of

each jet was about 0.009 sq. in.,

and the largest 0.01 5 sq, in. The
je(s i-;siierl at an angle of 67 deg.
to tlie radius of the wheel.

The turbine wheel was of steel.

Tt was S 5-S in. ilia., and was
i;eared -o that the driving shaft

ran at 1-0 of the speed of the

v\hccl. The pronv brake was
placed on the drivinjr shaft.

There were 46 hurkiir in the

turbine wheel. The width of

the passages in the wheel, meas-
ured at right angles to r'le

plane of rotation, was 3-16 in.

Tlie area of the cross-section

of the passages in the wheel was
abrut 0.032 sq. in. The angles

made by lines tamieiU to the two siiles .)f a bucket
in the wheel with a radius passing through the
bucket averaged 52 deg. on the inside of the
wheel and C*) deg. on the outride.

The devices employed for condensing a por-
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tion of the steam in the pipe leading to the steam
turhiiic art" >liu\vn in I'itjs. I and 2. Tlic device

sliown in 1 ij,'. i \va.>. employed for the tests when
there was a .small ])ercentage of nioi^'ure, and
that sluiu n in l"i<;. 2 for the tests when the p«r-

centai,^' of nu>is:\ire was made fjreater.

'J'hc >team from tlie Ixiilcr first pas>ed through

a separator (not shown in the figures), and from
the separator entered the pipe marked A in Figs.

I and 2.

In Fig. 1 cold water entered the pij>c C,
and flowed through the pipe KF, which was en-

c'l isfd in the >ti :ini s^iarc in tlie vertical pi]K' M.
I Ik- hali-iiich ]>ipc V.V passed tliruiij;h two stuff-

in';-l>o.\cs (i ami H. The water fluwinpf through
the pij)e V.V was heated, and condensed a portion

of the vteam. The amount that the water was
heated was measuretl l)y means <>f two ther-

mometers, 1 and J, placed in mercury wells. The
weight of water circulated through the pipe EF
was <letermined Iiy i-MlU'clini:; it in a large tank
placed KM a pair of platform scales.

The arranpement of piping sliown in l"i^. i was
used in tests \os. 7, II, and l_v I he pipe M an 1

the pipe I'-I-" were made longer in tests Nos. 1

1

and 13 than in No. 7, so as to increase the amount
of steam condensed.

Tests Nos. 15. 17. and 18 were made with the

arrani,'t ini nt >hi>\\ ii in T'ip;^. .2. The \ tTtii ;d pipe

M shown in l-'ig. i was dispensed with, and a
horizontal length of 2-in. pipe was used for con-
densint: a portion of the strrim, in plnre of the

vertical length of 1-2 in. pipe. TIk: liorizont d
2-in. pipe was |)lari (| inside of the 4-in. pipe FK.
and is shown by <!Mtlcd lines in l-'itj. 2. The inlet

water ()assed thnHi^^li the 1-2 in. pipe X. and
the exit water passir] out tliron^jh the 1-2 in.

pipe M. The pipes N and M passed through the
stnfling-boxes H and G. The temperature of the
water was measured by means of the thermom-
eters J and K.
The total amount of steam entering the turbine,

(oi^cther with the entrained water in t!ie same,
was mi-asured hy condensing the exhaust of the

tnrhine in a surface condenser.
In the tests with dry steam no water was cir-

culated throufjh tlie cooling pipes, and the steam
was found to he dry by means of the Barrus cal-

orimeter, marked L in Figs, i and 2, or to contain
less than 1-5 per cent of moisture, which is con-
sidered as dry stcntn in the jiresent investiijatii >n.

The tests with wet an(I dry steam were made
alternately, so as to eliminate errors due to any
possible change in the turbine.

The piping shown in I'igs. i and 2 was coateil

with hair felt. The exhaust pipe leading from the

turbine was of a large diameter, and the back-
pressure of the exhau-st steam was i)ractically

that of the atmosphere.
The prony brake con.sisted of two hemp ropes

passed around a pulley about 12 in. dia., in

which were fastened two flanges s-o as to form
a hollow rim. The ropes made a full turn about
'the pulley, and were fastened to a wooden frame.

T.xni.K 1.
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Steam TtfiiMifB WITH Dry and Wet Stbam.
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which rested on a pair of platform scales. It was
found necessary to play water on the outside ot

tlie brakc-wlied, to prevent the ropes from burn-
ing, as well as to keep water on the interior of the

rim. At first great difficulty was experienced in

making the prony brake work uniformly under
the severe conditions, but all difficulty was elimi-

nated when it was found that a cake of ordinary

soap, held against the face of the wheel when run •

ning. would cause the brake to work smoothly.

TABLE III.

Data and Calculatkin or Pekcf.ntaoe of Moistvrr

rN IMF. Tf-sts with Wkt Steam.
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The results of the tests in detail are given in

Table II. Table III gives data an<l calculations

of the amount of moisture contained in the steam
entering the turbine.

The program for the International meeting of

the Hritish Institution of Naval Architects, which
h to celebrate the Queen's Diamond Jubilee, ha.^

been announced. The meeting will be opened
by the Prince of Wales at the Imperial Institute,

Tuesday. July 6, and will last throughout the

week. The forenofms will be devoted to the read-
ing of j)a]>ers, and discussions, and visits will be
paid to the yachting and fisheries e.xhibition at

the Imperial Institute, also to the London docks,
the Thames Iron Works, and to the Southampton
docks an<I Portsmouth naval dockyards. During
the week following the meetings those who desire

to accept invitations will visit Wm. Denny Bros,

shipyard at Dumbarton, where the famous experi-

mental tank will be examined, and the Fairfield

Shipbuilding .ind Engineering Co., at Govan, on
the Gyde. V'isits also will be paid to the great
Armstrong Works at Newcastle-on-Tyne and to

Palmer's yard at Tarrow. noted fi>r phenomenally
fast tor|)edo craft. It is expected that several

American delegates will attend the meeting, as a

special invitation has been extended to the .Societv
of Naval Architects and Marine Engineers.

Qunboat Mistaken for Yacht.

A nice comidiment was unintentionally paid

the Bureau of Construction and Repair o{ the

Navy, and Lewis Xixon, a few days ago. liy one
of tJic leading Xew Vurk <lailie#. Tlie former

N. V. XrWSPAl'KR LIT K Kl'KODlfC Kl).

drew the plans for the gunboat .\nnapolis, and it

was at the latler's yard that the ve.-isel was built.

The newspaper referred to published an illustra-

tion, which i.s here reproduced, of a "new steam
yacht in course of construction 011 Statcn Island

r. S. S. ANNAPOLIS, STATKN INLAND SOl.'ND.

Sound." The other illustration is a reproduction
of a photograph of the same "yacht." It was a
natural mistake, liowever. for the artist to make,
as when viewed from a di.stance the gunboat .An-
napolis is like a hands<ime pleasure vessel. This
is not only because the contour of the hull is

graceful, but on account of the three slender
masts. These will carry a fore and aft spread of

canvas, so <lear to the heart of the jack-knife
sailor.
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IMPROVED APPARATUS.

New Roller Tiinist Bearing.

A m-w thrust Ijcarinj^ for stcanisliips. shown
in the ilhi>tratk>n, is the invention oi I-'rank Md^s-
berjj, who is well known hi enjjinccring circles as

a pioneer alonj; the lines ol anti-friction bearings.

His entl-thrust invention, like those of his roller

bearinjis. has been ])erfeele<I tliroujjh a lonj; scries

of carefully execnti.il experiments carried out by
practical application to x-arious classes of machines
of many forms of construction. The bearing m it-

self is of the simplest form of construction, consist-

ing of a series of conical rollers held in a cage,

whicli is slioped over tiie shaft, upon whicli is fas-

tened a cast iron collar. lUtween this collar an<l

the cage is interposed a steel disc, one side of which
is facetl off at an angle to correspond to the coni-

cal rollers in the cage. There is a similar disc on
the other side of the cage which rests l)etween the

cage and a thrust block. When the shaft re-

volves the friction between the two steel discs

causes the conical rollers to rotate and carry the

cage with them, making a perfect roller bearing

in the form of an end thrust. This style of bear-

ing has been in use for over two years on a num-
ber of tlifFerent styles of machines having a heavy
end thrust, such as worm shafts on elevators and
wire drawing machinery. A unicpie application

of this bearing has been made to turbine wheels,

the turbine being suspen<led from the bearing in

place of the customary position at the end of the

.shaft. The bearing being above the turbine

wheel, no water, scale, or other obstruction can

get on the bearing. Steam yachts up to 500
horse power have been ec|uippei| with this new
bearing and run snccessfully for the past two
years, showing, the palmtees claim, an increase in

the speed of upward of 5 per cent. The bearing

is manufactured by the Mossberg & (Iranville

Mfg. Co.. Providence. R. T.. which is at present

equipping a number of boats.

New SectioiMl Piston-Rod Packing.

A. VV. Chesterton & Co., of Boston. Mass.,

have applied for a patent and lately put on the

market an imi)roved piston rod packing, which is

especially designe<l to sui)erse<le the old style

square tla.x packing. The new ])acking is made

KOI.LRR IlKARINCS FOR SHIPS.

sectional, as shown in the accompanying cut. It

is claimed for this packing that it has more "life"

am] "give" than the old style, and consequently
allows compensation for wear. The ordinary

square flax packing, shown in the cut, being

XKW STVLK.

Ball Bearings for Steam Vessels.

The use of ball bearings to relieve the friction

of thrust in the proju-ller shafts of small vessels

is a feature of recent engineering practice. The
Dall r.earing Co., of Bo-iton. .Mass., has devised a
bearing of the sort which is lure illustrated. It

will be noticed that the balls are cunveniently

held in a brass cage and that they revolve be-

tween two hardened steel washers. .Ml the j)art5

are accurately ground true. The arrangement
as shown is ma<le double to take the thrust going
forward or reversing. It is made also to take it

in one direction only. The details of construc-

tion are sliown in the smaller cut. It will be no-

ticed that the balls are staggered, so as to travel in

difTerent paths an<l prevent gro.iving. These
bearings have alreadv been api>lied to engines de-

veloping from ,^ to 100 horse power, with go »d

results. The device is patetited.

OI.D STYLE.

Sm-TIOXAL FI.AX I'ACKINi;.

I)lace<l one turn over another, requires a very
considerable pressure on the glanti to give lateral

compression on the rod. A round packing when
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used woultl easily become flatteiietl from tlic pres-

sure of the ^laiid, and \vt)uld shape itself to the

box, hut tliis advantage has heretofore l)een lost

in the use of the square packing, which, for hy-

draulic use and in many otlier j)laccs, is neces-

sary. It can he seen l)y reference to the sections

BALL BEARING >'Uk f'KOi>l-:t.LEK SHAKT.

here shown that a very slight pressure on the

gland will expand the packing sufficiently to hold

it perfectly tight, and as the packing becomes

SMAI.I. Uir.ll srKKI) K.\(;iNK..

worn it can still be forced on to the rod. an<l

uiv<\ long after the ordinary s<|uare flax w.iuld

have t > be renewed. This, of course, means

economy in the cost of the [lacking and economy
in labor, as it will not have to be renewed so of-

ten, a saving of friction on the rod, and a tighter

joint. It has besides the braided flax feature a

section of rul)ber-back hydraulic packing, wliich

gives elasticity and expansion, also firmness, to

the packing, an«l allows the two sections to easily

slide by each other.

High Speed Engines for Small Vessels.

A compact, almost clocklike, four-cylinder

triple expansion engine is here illustrated as buiit

DETAIL OK HALL IIKAKLVO.

by the Lockwood Manufacturing Co., of Boston.

Mass. The cylinders are 3 in., 4 1-2 in., and two

4 3-4 in., with 3 in. stroke. The materials used
in its constructicm arc phosphor bronze, steel, and
cast iron, the latter very sparingly. The cylinder

casting, pistons, guides, crossheads, bed plate,

and main bearings are phosphor bronze. Steel

is used for crank shaft, valve spin<lles, standards,

and moving parts. The piston rings and valves

are ca.st iron. I'i.ston valves arc used throughout.

These are I 1-2 in.. 2 1-8 in., ami two 2 1-4 in.

dia. Steam is taken at the entis and exhausted
in the middle. The valve motion is obtained

from four cranks on the auxiliary shaft, which n
run by two fast and loose gears from the mam
shaft. I'or reversing, the angle of advance is ob-

tained bv rotating the two loose gears with the

ordinary lever. The moticm is quick ami sure

and takes up very little room. As the engine is

run at very high speed, care has been taken to

balance all the moving jiarts as nearly as possible.

To effect this, the high pressure and intermediate

jiressure cranks are place<l opposite each other

ami their jilane is at right angles to that of the

two low pressure cranks, which are also opposite

each other. This same arrangement is made in

the valve shaft. This balances well ami makes
no dead center. The weight of the piston, cross-

hearl connecting md. and moving parts nf each

cylinder is the san'.r. and through it adds slightly

to the weight of high pressure piston, it helps in

stea<liness when running. The engine is designed

for steam at 200 to 250 lbs., and has been run

light up to i.iAi revolutions per nu'nute, and that

with only a couple of small lag screws to hold it.

In the boat for which it was designe<l an average
i>f 650 revfdutions with njo lbs. has been main-
tained. The air antl feeil juunps are run by gear-

ing from the main shaft at alxmt one-third the

number of revolutions of the engine. The feed

pump is I 1-4 in, by 2 in. stroke, and the air pum;>
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is 2 1-2 in. by 2 in. stroke. The lvorkiiian-.hii)

throughout is excellent and the finish very tine.

The whole engine was finished bright and the

steel parts nickeled wit1i a dull surface.

A Ntm Tyv of Mariiw Bolter.

The illustration shows a new boiler for marine

or slat:- i:iar\ [)nr])<isr, ro^x-iitl} Imilt by Kliiij^;

Bros., who arc tiie invcniurs and patentees. The
features of this boiler arc its compact form and
1,'ri-at luatiii.L,' surface, having tin- same amount of

luatiui,' sun'acc, with onc-tliinl lt >> shell llian the

onHiiarv Soolcli hoilcr, and producing all tlie

heating,' snrf irc ]tos>il)le. Tlu' furnaces of tliis

1) liliT. In iiiu; p'.aifd hc-l,>\v tlie >liell of the boiler,

a -1h!1 ur water jacket oiit>itle ami connected

to the boiler at the front and rear end of the fur-

naces, is said to give a perfect circulation, the

boiler having: the >aine water --]>ace all tlimuirh.

These boilers are built ta any >ize rt (inir( .1. witli

one or more either corrnfjatcd or plain furnaces.

The illustration will clenrly slmw the de^ii^n of

this i)oiler. The firm would be pleased to .show

a boiler of this description, of 40 horse power, in

operation, to any one interested in this line, at

their works, Kling Itros.' Machine and Boila'

Works, 287 Hawthorne avenue, Chicago, 111.

PrtuUre Pumps and Accumulators.

The illustrations of vertical pressure pump and
steam accunnilator show the plant wliicli is t'ltted

in duplieate in U. S. S. Iowa. l»y Henry R.

Worthington, of Brooklyn, Xcw York, tor oper-

atincf the turret mechanism and fi>r the am-
nuniition whijis. The compactness of the

apparatus will strike the rea<ler who appre-

ciates the value of this feature in the confined
spaces aboard ship. Each set of ])um])S and ac-

cumulator, together with connectinns occupies

a Hoor space 10 ft. 6 in., by 9 ft. Oin., and 15 ft.

vertically. The pumps have steam cylinders 29
in. dia. with in in. ])'.unp;ers and 18 in. stroke.

The accumulators have 25 in. steam cylinders

with 10 in. plungers and 36 in. stroke. The ac-

cumulator steam cylinder has no ]K>rts or valve

and the ram cylinder is similar to tliat of a

weighted accumulator. Steam at a fixed ])res-

sure, acting on the steam piston exerts the force

on the ram which in the ordinary accnmiflator
is securt 1 by weights. Tlie ram passes through
two stuthng boxes, one in the steam cylinder and i

the other in the ram cylinder. The former is not '

tightly packed as its only office is to prevent the

leakajjc of exhaust steam which is let into the

hack end of the cylinder to keep hot the cylinder
below the piston. The sup]*ly of steam to the

pressure pump is regulated in this wise:—^The

regulating; pipe consists of a polished perforated

pipe, which at one end is connected to an opening
through the center of the accumulator steam
cylinder head aufl passes louqitudinallv tbnniq:ii

the center of the accumulator steam piston into

the interior of the ram casting, the joint between

thi.-> ])ipe and the steam |tiston beinR; made by a

long self-adjusting sleeve. I hc steam supply to

the pressure pump is taken from the interior of

the accumulator steam cylinder throufj^h the holes

in the regulatiu}^' P'P"-'. llience thnnigii tlte steam

cylinder luafl to the pump, tlic li 'les in the regu-

lating' ])il)e beiii}; ilistributcd spirally throughout
its length. The position of the accumulator
steam piston, whicli de])ends on the amount of

water stored in the ram cylindir. governs the

number of holes in the regulating ]>ipe which open
into the interior of the steam cylinder, and so con-

KLING PATENT MARINB BOILBIt.

trols the amount of steam supplied aitd hence the

speed of the putnp. In service, as the ram cvl-

inder fills, the spce<l of the pump decreases until

just before the steam piston reaches the head of

tlie accunndator cylinder, all the holes in the

regulating pipe arc shut off by the sleeve in the

steam piston, thus stopping the pump. .\s the

water is drawn off from the ram cylinder, the

number of holes uncovered in the regulating pipe
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gradually increases until enough arc open to

drive the pump at its full spee<l. By this ar-

rangement variations in the speed of the pump
arc gradual, which is essciuial to the (|uict opera-

tion of a heavy pressure pump on a varying coti-

suniption of water. The condensation of steam

in the regulating pipe and licating of the ram are

avoided by a wall of non-conducting material be-

tween the inside wall of the ram and the outside

of the regulating pipe. The steam in the steam

difference is in the cflFcct on the water pressure.

The steam accumulator is not subject to the tre-

mendous shocks and jars due lo the momentum
of the weights of the weighted accumulator. The
moving parts of the steam accumulator being so

light that momentum is not a factor, the jna-

chine is very sensitive and the variations of the

water pressure very slight. As tlie steam pres-

sure is regulated by a reducing valve this can be
very carefidly adjusted atui varied at will. It will

WORTHINGTON PRESSURK PUMPS AND STEAM ACCU-MUI.ATOR IN U. S. S. loWA.

cylinder is maintained at a constant pressure by
means of a reducing valve located in the steam
pipe just before it enters the cylinder. This valve

is set at a pressure not e.vceeding the minimum
pressure carried in the boiler, thus insuring a

constant pressure at all times in the cylinder.

The advantages of this accumulator over the

ordinary weighted accunudator can be readily

umlerstood. The most important and marked

operate satisfactorily when the vessel is rolling in

a seaway, when a weighted accumulator would
be very irregular.

The steam accumulator will work c(iually well

horizontally or vertically, and can even be sus-

pended from nxif beams. The loss from conden-

sation is insignificant, as the steam pres>ure is con-

stant, the cylinder not being constantly filled and
exhausted as in an engine.
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DtMradat M«w Y«rliPMtOBMMMcaiiMMaaiattw.

Bn^lneer* and other officer* ot ateamshipa arc cordially in-

vited to call at our office, where will be found the leading marine
pobllcationt of thia countrjr and Oreat Britain.

Letter* and other mail matter can tx aent to our care and
will be forwarded iir held until called for, aa denlred.

Communication* on matter* ot Intereat tn marine engineer*,

for inaertioD in the correspondence U pnrtmen!, are aollcited.

Ttie»e, wherever possible, should tt- svipplemented by rough
•ketches or drawinfts, which will l>c reproduced if aMMMiy to
Illustrate the aubject, without c.ist to thr writer.

Poll names and a<li!rcs»es should t<r Kiven,tollt puMiOMloa
o( th«M will be withheld where requested.

In time to conic it i- not nnlikt-ly thnt tlu' re-

cent meeting of the I'.ritish Institution of .Naval

Architects will be rci't-rrcd to as an event of un-
usual importance in the history of marine en-

ginccrinfT. The success of the water-tube boiler

in it? l.iri,er and least understood form, and of tlic

steam turbine as applied to marine propulsion,

was annotinced, with facts and fi|[:ures in support.

I'rediction i> not tin" strnnij jiriint of tlie sensil)le

engineer, but there are iiiaiiv who foresee radical

changes in practice, an<l at no very distant ilate.

Tlie rcpi irts of papers read ai ilie nu c tini:, ami dis-

cussions wiiieh followed, as published in our last

and present issue, will intorin our readers of the

facts as brought out to date. Having Uicse .in

mind, there are two points in favor of and against

the [jrobabilitv of any rev>hui »n in engineerinn

methods, which may be noted. The iKgative one
is. that the resuhs which have been hacl with the
water-tube boiler. an;l rotary form of rn^iiiL', have
been ribtained by the application of the nio.st .sci-

i iitir" priiu iple.s, by masters in their profe.s.Mon,

ami with little eriinmcrcial regard for expenditure.

With such careful designing and adaptation of

parts, superior workmanship, and scientific accu-
racy of manipulation, results out of the ordinary
might be expected. For instance, naval stokers

may work 1>\- the clofk, as was done in tli. now-

famous trials of the IVnvertuI an<l Terrible, but

the merchant marine engineer i> Uu ky if he can
get firemen who will iiitelli.i;.n;!v watch a steam
gauge, not to speak of a clock. In support of a

protiable change, the tendency toward scientific

refinements in practice can he mentioned. There
has been wonderful advancement in marine en-

gineering in late years, in the way of increased

speeds and pressures, accompanied by a steady
gain in eeonom\'. Ixttli of materia! aiui furl. The
best i)raetii-.- to-dav, with its expansive engines
and numenms auxtlaries, calls for a more exact
manipulation than was required a generation ago.
Then, too, the results of years of theoretical plan-
ning and practical uorkint; have made comin.m-
place retinemciits of practice that not long ago
would have been considered finical. Thus the en-
gineer to-day is [ireiiared for radical changes
which couUl only have been slowly evolved in the

past.
'

The fire which broke out on the steamship

Leona while on a voyage from this port to Gal-
veston, May 8, with fatal results, ought to be a
valuable, if a >ad ks.son. It was a curious coin-

cidence tliat this disaster should have happened
just when every one was congratulating every one
else that n ) sucli horror as t!ie fatr'l firo in t'.ie

Grand Bazar de Charite, Paris, could occur here.

The propriety of stowing inflammable cargo
in spaces used as passage ways to passengers'

quarters is a question which more concerns
the executive or commercial dt])artnients. than

the engineers of a vessel. It is important
to the latter, however, in so far as it con-

cerns their possible duties on a voyage; pro-

viding facihties for fighting fire. In the Leuita

disa-ster the members of the engineering staff ac-

quitted themselves \vi;h sjilendid intelligent.

Their work was not simply brave, it was etTective.

This experience emphasizes the necessity for the

engineer, on joining a vessel, to make himself

feinniliar with the auxiliaries, and especially the

le.-id of all pipes and connections of i)um]>ing ap-

paratus. It is not only necessary to know the

whereabouts of valves and cocks', but to know
whether tlu v are in proper working order. With-
out this exact knowiedije, ihe engineer is helpless

during the early stages of a fire, when an ade-

quate water supply wouM be most efTcctivc.

In comnientiiitr .^n tin- U -irrn of Mr. Harrison

15. Moore's yaclit .Marietia, illustrated and de-

scribed in our .\pril issue. The Sliipping Workl,

of London, says "there are several rather striking

peculiarities in the internal arrangements of this

vaclit. I'or :n>taiK-.'. we find a refrigerating

chamber |)laced in the galley, which, in turn, is

next the boiler mom." As a fact, the galley is

not next the boiK r r loni, the engine room com-
ing between, and the temperature in the galley is

just as cool as the assertion of our contem-
porary. The most "striking peculiarity" about

the yacht is the convenient manner in which the

interior arrangements have been planned.

.\ very important contribution to the literature

on the subiect of vibratituT^ ou iteam-iliips wil! be

fouiul in this i.ssue, the work of Professor \V. F.

Durand. of Cornell University.
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MSCUSfilON ON THB WATBR TUBE BOILeR.

At thu >|>riiii: iiii't't ill;: ui iln- Iiistluiijnu of N.-iviil

Arclittccts In l<l ri-< i'Uilv in l.i>iii|iiii, a vcr.v liiu ri'^-liiit;

ili!«i ii'.>iuii liillou I'll t lie rcaillii;.' of jiapcis rovcriii;: tin-

o|« i-aii"ai of waii r tube buileiM ill war ships by Eu-
KiiK ' t- iii-(-i,i,-r A. .1. LHintoo and Iteor Admiral C. C.
I'. Kitzf;.'ialii. 1{. N.

Jill- <liH<-iis>loii was oiH-iiiij li_v .1. A. 'I'll' u'liyciof t

.

tin- famous ior|>i-<lo Imal tiuiiiliT. wlio sjiolie favoralili-

on lliv wjilff mil.' lioiiiM'. Ill- assrilcd tliilt It sUtTrfctl
li-ss fr.iiii foiiliii- <if till- liiatlii^' MH-faci' lliaii tin-

llaiiic tiilii- lioilor. Any (lr|M»ii in ilic inn-iior of ilic

tnlM-s of tin- ilanic ln!>r lioil. r wmiM oljstrui-t lln» How
(if ;;a»« ^. In ilic waii r liilio lioil.T the ilciKtsit foruu-il
on ilii- outsitk- of (III' iuIk.'. anil i liannos of voluuii? ilut;

to fxpansiou aud coutraction liail tin' rIYiM-i of <Tack-
ins off till' <Tust, so thai this tyiw of IioIIit wuIiI lit-

I'fTi'rtivi'ly usi'il with pool- loal. l'^X|ii>riiiK'tils liail

ilrinoiist rati'il this. A liKiiinotiM' Imili-r and a water
nihi- liriiliT sww tested •oiii|i;n al ively. In the
foriin'i' tlie lulics were lilm keil liy tlu» Illell-

lug of ashes and other svaste, while the water lulie

boiler ct>Dtiuue<l to steam freely. The speaker be-
lieved tlutt the lni|ioriaiiee of iulcrlor cxniuiuatioa
was iiverrated. IMstllliuj; aii|iarntus wbb now in gen-
eral tise oil ships and there was uot inueh probability
<»f inti rnal depusiis beiUK formed. External wanting
was till' chief thing to lie giinrdeil agaliiKi.

Mr. MoMM, who wn»i given tlie tl(M>r. ihougli uot a
member of tbe Institution, was very .severe in hia
enndeuinntlon of the water tube boiler, aud his re-

MiarliM eauHe some evidences of feeling. He stnteil he
lud bait ex|N>rlenee with water tube bolleni of the
BelleTllle type, wbieh were fltteil lu the French
)lesrag«>rleM >[arttlmes steatuebip Ville de Clotat.
Referring to tbe trotible experienced in tkc Brltiab
uaTy witb the Bcotcb boiler under forced draoKbt. he
orltiehied tbe dcalgn of navy boiler wblcb gare nn<
UKuallly loaf gmtea. Tbeae extended almoat into
tlie comboatioB ebamber, and the firactleal reatdt was
tbat coal was burned under tbe ebamber tops. Tbis
naturally was destructive to tubes, wblcb were small
and elose togetber. In tbe mercnntlte marine, wbea
forced drani^t was used, the grutes were kept sborter
than the furnace tube. Referring to bis experiences
In tbe 8. R. Clotat, be sold, oti a roynge from New
CSledonia there hsd been several failures of boilers.

In one boiler a tube burnt along the imttoui. oecessl-
tating the iHoiatlon of the boiler until a |M>rt was
reoehed. and a new eleiueiit KUbRllluted for the dam-
agetl one. In iiarlH>r the inaiii engliieM were starttMl

with the effeet tnat the cylinders were flile«i with
water, which caiue over frnui the hotlent. Another
ohjeetloiiahie feature was the quantity of Hinoke tliat

w.as itieideiit to tlie use of Iliese Iwllors. Stratet:leally,

• his was a defect that diil iiol occur with Scotch
Ihiilers. The most serious troiililes |i<> narraiiHl were
the iiei-esslty for freiiueut adjustiiieiii of the nuts of
till- liiitioia riiiiiiretioii of the elements, the lu-ndin;: of
till' Idiiioin Illlifs. till- s|illttllij: of the tlllies aloii^ the
liottoin riml the liahilily In draw .'lliart next to the
lti<'l< iiiit iinli-ss ilie liirK iiiii itself was drawn away
from the jiim t ion <'a|i.

Sir Kdwaril Kecil. ;ifti-r i|in >tii>iiiiiL' the pertinence
of iinn-li of the former --iM'Mki'i's i-nnai ks. sjiuke in de-

fense of the value of trial trip
i
erforiiiaiires of naval

vessels. Tlii-si' wefi' standard tests, made with >;m>d

eoni by traiiieil stokers in snumtli water, and utnler

conditions favi.|-;ilili' the Iwst results. These results

hecaiiie n standard of exielleliee from wliieh it Wils

the duty of n.'ivjil olHeers to make ih^luetloiis fur ad-
verse eirrimistii iKcs. sueh MS a foul iMittoiii. eolitrary

winds, or the like. 'I'rial lri|i si .i lula ids were not in-

tetide^l for the use of iiuiiifuniieil iM'isons. but for Ihe
Information of naval otiii i-rs ainl sliiji designers who
bad tlie ability to use tliem iiiti lli;,-ently.

Mr. (Jrosse. of .lolin Uniwn \ Co.. Sliedii'l.l, spoke
in defeiwe of the eylinilrical lH»ller. Wlien ilil." ty|>e

of boiler, as designed at the Admiralty, had failed In

war slilps, under foieed drau^-lii with a chised sioke-
lioid. lie rcKietled that tin- Admiralty had iioi tried
Ihe llowd«*u system, nt liis own svsicm of --iii iiiiu

draUKlit, with a suitably des|j.'ned r.\ liiidri. al lioiler,
iiisirad id' ad.iptiii;; the Helleville boiler. iTliis had
spei ial lelelelii (• In th,- e<|Uipliient of tin- larye Itrillsh
erniscrs. I'owerfiil and Terrible.) Ills liriii liad titled
iiieri aiiiile iii.'iriiie ships with eylindrleai boders work-
iiii; at a rate of luel eonsnmption of ;!ii nis. of . ual to
ilie stjuare foot of «rale. with grates six fi<-t loiij;,

and harl obtained on voyaui-s ;iriiiiiid the uoilil T<i to
M» )>er cent of the etlii ii-iicy i,f ttie eoai. and no sin-li

troubles as the navy li;id . xperieiieed had 1m-. ii met
with. Takini: tlie weights of l-uileis, of water, aud of
lo.il. Ids liiiii -iM- euuld ]io\\i-r eipial to tiie water
tulw boilers <d the Powerful and Terrilile on the same
weights. If the lylindrieal iHiilers were heavier, the
dlffereliee would be made ll|i in less ,oal eolisutup-
tloii. W ith ;i proper s.\ siem ol drau;;..^ steam eould be
raised as -pn' Illy in Si oteli iKilIeis ns in water tube
boih-i s.

.Mr. .Manuel laid stress on the advaiitajre for naval
ilsi' of I hi' ease with which repairs eould be effected to
the water lulie boiler. What could be doiu' in a cyliu-
drieni boiler to repair a furnaceV Kiigliieers iu the
men antile marine, however, had found advautages
:iiid disail vantages oii both side.i.

Mr. liowih'ii liellcvnl that the excessive laudation
of tlie water tube boiler was premature, lie referred
to the rates of fuel cousunipllon iu tlie trinb* of tbe
r<»w«'rful and Terrible, which were of a most mod-
erate character. The heating surface, too, was nearly
double tli.it adopii^l In tiie mercantile marine wHh
Scotch boilers and forced draught. Tlie oonMUinptlon
of fuel, on the trials of tlie cruisers, slunild have la-en
the hiwest i>ossihh>. The bcKt coal attainable, band
picked, had Ikhmi uswl, and other measutvs of specW
care had lH>eii taken. 'I,ie coal burnt per Indicated
horse iM.wcr |ier hour was 1.7 Ih; witb cylindrical
boilerM' flretl liy onlioary stokers, and with conunon
coaU the consuniption wonld have been about 50 per
cent better. With tbe llowden system of forced
draught fitted to eyllndriral bollen a coal consump-
tbm of 1.2 lb. per Indicated horse power per bour bad
been obtained with ordinary coal and ordinary fire-
men. Hfi believed) tbat tbe consumption'} on the
cruisers would reach 2 lbs. per Indkrated borne power
per bour, or 70 per cent more than was ordlnarily
reached wItb bis syHtem. It was token for granted
tbat tbe wi^gbt of the Bellevilte boiler was less than
that of the cylindrical boiler, but he was prepared to
get StUlOO h4»oe power easily on lesi« than l.KN) tons
of boilers and water, and to o<<4-upy less space than
tbat needed on the cruisers. The speaker referred
to various mercantile steamers, inclninn;; the .North-
West and North-Land, on the great lakes, m wblcb
the water tube boiler was practically a failure.
A. J. DurstoD, the alile I'^ngliieer-in-chicf of the

Rrltish Navy, stated it was a mistake to say the .Vd-
miralty had condemonl the cylimlrieal boiii-r: their
position was. tliey eousldered the w.nier tube bolh^r
better adapted to the r«'<|uiremeiits oi ilie navy. .\s
to the i)iiestioii of l.'irnc and small iiilie boilers, they
considered that for their piir|H>ses biff tulM-s w. i, . ..r-

rei't for bit' ships aiui siiiall tiib«'s fur sm.ill sliijis.

It liad bi cn slated that more firemen were reipiired
Willi Kellevdle boilers tiiaii with ey lindricji I b. liters.

Their e\ |iciii'iiee had been the reverse of llijs, .i'., i,,,-

complement of stokers h.ld been reduced in sllips lilfeil

with Ih'lleville Imilers ill the prii|Mirt ion of eleven In
nine. In worklni: iliere had been no Indication of
Iirimilij;: whicli lind been allu.led to by oiie speaker.

.Vdiniral I' it /.(J era Id. In rejiix to the reiii.iiks on his
paper, nn nbstraei of which was printed In our last
issue, was evidently of opinion that tlie piactici- of
the navy and that of the inerc.intile niatiiie did not
admit of coiiiparlson. .\ point to In- ii iiieinbercd was
thiit In ,1 war slup ;t was nei eN^.i ry to :;et tlie bolh rs

under the protective deck, a c«tudiliuu which Uii Uut
exist m mercantile marine design.
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CORRESPONDENCE.
llt't do not assumt responsibUUy lor tht opinions txprtned ly

To PNvrat on <MtlBC Into Beilrr*.

I note in your corrcRponilence (lopnrtuifiit a ques-
tion signed "Ralph," in wliicli the writer Ktate» tliut

several large stsitionary plants hare been fitted witli

surface condensers, but bare been eompelled to aban*
don tbe use uf theui, betnuso the cuutlensed WOtW
retnrned to the lioilcrs contalncii 80 much oil as to do
injury to the iKiileiti, causing tite plates to bulge, etc^
and he Avould like to know how this la avoided on
vessels wUlcb are flttsd with surface condensers.
This subject <rf oil In boilers Is one on wblch volnmeh
conld be writtoi, as all marine engineers vbo devote
study to tbe subject have dllTerent opinions as to the
details of tbe precautions to be taken, but all are very
much awake to tbe dangers that exist in the India*

criminate use of cylinder oil, particoloriy ns damage
caused thereby li very likely to elicit censure from the
owner «r aupervlaor of tbe vesst-i. ak the details of
tlie eases are not stated. It is iniputisible to give any
ofdakni, bat It seems strange that surface oondenscrs,
which nowadays are so universally used on shore aa
well as on vesflcls, should present such dlfflculUes as
to cause them to be abandoned. As modern marine
engines are of tlie v«Ttleal inverted type, flttetl with
piston valves, very little cjliuder oil is necessary, nn<l
in many cnses tlie main engines as well ns the nnxil-
iary cnplnes arc run entirely witliout oil in tlie cyllu-

ders. Where there are heavy Hiide valves or cxpan-
slon valves, a small «iujuitlty Is lmiis|>eiisjil>le. Imt it

is used very sparlnuly. The iivt'rii;:e ainoiiut which I

have iiotiHi is al>oiit n pnlioii in '21 luMirs fur t-very

n.OOi) I. II. I*., inrliidiii',: o\\ fur swalihiiiK tlie rods.

Many vessels are tlttcd witli leeil water filters, of
Whieh there are dlffereiit \ :iricil< s and si/i s on the
market. These do not e.xinn i all the oil. Imt llicy col-

lect till" lii'iivy ])arts of it wliir li do tlie damage. In
tran.'*atlanti<- liin-rs it is enstnniary to examine and
clean the lH)llers at tlic end of eaeli trip, while iMiilers

in stationary plants are sotnelimcs allowed to he
tinder sieain for oni" or iwn iiionllis or lonu'er at a
time, and no ii.iriicniar attention paid to them at that;
ofTcriiiL' line o|.|iiMt unities for tbe dlfBcultles men*
tioued to develoi). A-

From tbe KnsliMwr, London.

8Ir>-Tour correspondent, "Once a Tiffy," refers to
sheet lead paddng In lerms of eontnmdy. It may be
worth while to tdl him that lead packing has been
extensively naed tai BoUand with great success. Two
systems are used; In one mitted lead to poured Into
the stufflng-box round tbe rod, the bottom of tbe boat

to sharply coned, and so Is the gland. By screwing
down the latter, tbe lead to compressed against the
rod and swelled out In tbe box. The other system
OOnslata In packing the box with shoot load wedKo*!
in. tt Is essentinl that the rods should lie in good con-
dition and quite true. A turn of Tuck's packing is an
Improvement. Those packings have l>ecn uswl fo»
years by one of the leading Dutch steamship eom«
panies. lA>ad wire and Tuck make an excitllent pack-
ing. Now TiFPT.
Portsmouth.

Kt'iiu-d) Tor Ti'oitlilr.ikiii*' PetMl Puiii|im.

From a lung and varied experience ai sea, 1 can en-
dorse what "Texas" says abmu his style of feed

pumps being flckle in their aetloo, a- d If it was at ail

Oettlna KM of Excpm Fe«'<l.

Ill reply to "i:" in yonr < orri'siiondenee In April
number of .Marine Kiiglnrerini:. wnuld state tlie

"IMjser" Is amply simple. Avoid lilowini: liowii, even
If saturation reaches fi-.'St!. If all tlie extra feed was
put In Mie holler he would net all the still ami scale
rteiKislied from all the sea water which canie from
leak, for blowini; down does not prevent deposit.
Hence, only use amount ne»ied to keep water level.

A Cmnr StnoivBBB.

APrARATUS C".MI'l..MNKr) OF.

1 Ftts ftwsi

2 FifD P<t*».

3 FflDPltnBoiaR.

4 Am Pump.

5 PwtTaOOHM*.

AilSimM.

7«NoSS«Psiirnn»

SUC.r.KSTIo.N FOR Al.TKRA riONS.

|K)ssibie to get an Independent feed pump, of the
duplex pattern, fltted, he would have no further (rou-
ble. From tbe sketch I would judge that the greotvr
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l>:irt i>t lit.s trouble nrises from the hot well beiug too
slinlluw. thus allowhij; tlie water at times, when the
»hij) rolls, to uueover the eutl of the suction plpi! ami
lettin;; air ^et to the iHinipH. Ity shutting oT a |*nrt

o( the hot well and buiklinu up » f<iot or two on lop
of the other part, so that he would get sutlieient cn-
paelt.v, he woidd have a narrow deep well whleh
would nlwaj-s iiiM)ire the suction pipe Im-mij; covered
Willi water. C,

I shoultl like to lmv«> ••Texas" send a section
sketch of his feed pump with plunger in Us lowest
position, and dhnensions of plunger au<l inside of
cylinder, whole length, ami iKtsitlon of valves, and
|K>rt from vnlv*' chamber to c.vilniler, I have had his
lyinie dittlcnlty with feed pumps, and think with
skctcli I can suggest a remedy.

K. O. Wellixotox.

Moftt DlsBMtroiu ExploMlon iin Krcnril.

The most diastroiis Injiler explosion on rei^ord,
whieh occurred on the river stcnnicr Sultana during
the civil war. has been the subject of investigation
and wrresiHindcnce by Power. 'I'iie result has be<«n to
bring out an accurate account of this disaster, and a
view of the vessel taken .«hortly lK»foro the explosion.

r

pliii*. Tenu., when otic of lier boilers exploded; she
immediately took tire and in about twenly minute;)
was burned to the waters edge. In tills, the most
terrible of all steamboat disaslttrs, alioul ^,'A10 people
perisheil,

.\ few of the survivors recently lia<l a reunion at
Xenia, O. Wm. T. M.vtiUL ttEn.

Crank Shaft UrvNkaKr*.

Wliy is It tliat crank or line shafts break most
frequetitly in tine weather*/ .\n engineer usually
associates bad weather witli excessive strains in an
engine, but from my own oli.scrvalion I would say
lliat the in'r cciitagc of breakages in storms waa
small, .\liout lli4* only reason I can perceive for thia
is that during line weather u ship develops Its great-
est power nn<l attains liighest s|>ee4l. In bad weather
special a Item Ion is given to liie engines to prevent
racing, and so iliai excessive strains sliall bo avoided
as much as |M)ssib|e. In line weather, on tin- con-
trary, a ship is pustietl lo tlic limit. csiH-ciaily in the
casi' of a calm suet-ceding a succession of bad il.-iys,

so that lost lime may be made up. Thus the engines
are sui>jecteil to the heaviest working strains wliidi
can l>o produced, with the natural result that any
weaknesses are discovered, some in a decidedly un-

COVERNMENT TRA.NSI ORT SI LTANA BEKOKK I HK KXri OSIO.N.

wilich we hero reprisluce tlirough the courtesy of
Power, togetlier with a letter which is ex|>lauatory.
-Kd.

ICdItor of Power:—Your corit'S|K)ndent, ilr. Oasltm.
has "stolen my thunder," but I will add to his com-
munication by sending you a photograph of the
stt^amer Sultana taken ten or twelve hours before the
explosion; also a clipping from the Clarion, of
Helena. Ark.:

StFAMER Stll.TAXA. Capt. .1. Cass Mason.
This Ill-fated steamer was built In Cincintinti, Jan-

uary. ISfVt; registere<l totis. and carrlctl 1,.'{00

tons. She was a regular St. I^ouis and New Orleans
packet, and left the latter port on iier fated trip .\prll

21. lS<L"i. While at Vicksbnrg she took on lioard 2.0<K)

Federal soldiers. Just released from r4'bel prisons in

Alaiiama and ileorgin. Iter regular pass<>iigers and
crew numltert'd some 200, making a total of 2,200
peoitle. .\t ri o'clock on tlie morning of .\prli 27 she
iiad reached a jwint some seven ndles alsjve Mem-

pleasant way. In fair weather, of course, breakages
Occur too; for example. In boats trading to the far
Kast. but I s|ieak of the experiences principally in
the North Atlantic trade. 1 should like to liear from
other engineers wlio have given llils subject atten-
tion. \v. 1.

A contract has boon let hy ilie War Dcpart-
nietit to the Mcrritt-Chapnian Wrecking' Co., for
the destruction of the sttnkcn Aths lAnc steani-

.sliip Ailsa. which ol>striicts the fairway in th?
Narrows. Site was sunk Feb. 29. iS<)6. by col-

lision with the l->ench liner Bourpojjne. The
work will be done piecemeal by dynamite. The
contract price is Sii,«J75. and the work is to be
finislicd within 90 days.
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MISHAPS AT SEA.

DIsiLstrous Fire on S.S. Leona.

A llri- wliicli ciiiimmI iIm* loss of lliirifi'ti llvi-s aiitl

11ir<>tilfii(il llii- tli'NiriK-tloii <tf the M:illi>r,v lliif siciiin-

sliip LcDiui lirnkc out i-tirly mi the iiinriiiiiu of Mji.v '.>.

wliik' till- vi's-srl ^V!l^^ on a trl|» I'miii Nmv Yi'i'U lo Cal-
vi-siou. Till' I.t'iiiia liail liikt-ii oii a nilM<-<>lhinciius

(•ar^o, aiiil sjiiU-il I'mm Nt-w York iln- im'vlcnis nfifi--

itoiiii, i-arryiiiK a iiiiinluT nl' sulooii iitni st<-<>raKi' pa.s-

sfii;:»'rs. Tell of the liiliiT wiTi- Itiiriicil lo ili-atli.

almiL: wlili ilin-r uf tin- on-w. Tin- Li-niia is niic of

av'aliisl ilic wind ai the tlnM\nu«l tlu« caiiinln at ouw
<'li;iiiK<>il iiis c-oiir>i< aiiil lira<lfil iiorili. so that Itie

(liaiiKlii >voiild iioi iK-lp lo carry iIm' lln* aft. As
tlu'if only two li-ntftlis 4ir Iiomo avallaltle, the
iliiaiiliiy of waiiT thrown *li<l not rcii. li tlio rupin.iiy
of the |tiini|>s, wliirli wort' ki'pt Htt-aillly at work for

altoiii MX lionrs. Tlit- fii$rln<>i>rs who wiTf not ou
wali'ii <-anir on <li>i'k and pivi> vnliiabic aid In <>x-

tiii>:nis|ilnK >hi- lire. 'l'h<'y i-iit hoh*N In ilii> npi'iT
ilfi-k. ilinin;.'h which streams of waicr were sent, au<l.

riMiiovinu till- iiiiiiii halrli. aitai-ki'd ilu- lin- in tin- rear,
as it liiri'aiciiod in spn-ad 4ind niaki- tin- I'liuiiic iind

lH>il<-r rooms nni<'iial>li*. 'J'hi> ilrt> soon rendered use-
less III,. Kteam sti-erinj; «ear. and Ilie hand p-ar was

RO» <:H SKETCH OK MAIN KECK S.S. UEO.SA, SHOWING SI'A< ES KII.I.F.Ii WTIH KKF.IiillT.

the ordinary type of passenger vessels in liie South-
ern trade. .Slie has tiiree decks: upper, main and
hiwer. and it was on tiie main deck forward thai tin*

lire orijriiiated. A ronuli sketch of the deck is printed.

slitiwiiiK the location of the various iMinpartmenis.
an*l the hir^e (piantity of freight whidi was carried
on this deck. This freight W4is romposeil mostly of

Jute ill hales, tnatclies Iioxed up, and sewinc m:i-

clilnes In crates, Wlieii tiie lire was tirsi noticed
liic ship's carpenter Iniuiedlniely notilie<l the en;;i-

neers oil walcli, and the lire pump, n |H>werfnl Cain-
«T<m pump, was starteil. The vessel was sieamin;;

rit:i;ed In the tilh r r-ioni afi. Wiien the lire hail couc
di>\\ n siilllcieiiily I he |o;ii|jnK |>orls in tin* sides oppo-
site tile main liatcli were opened and miudi of the
deck <-;ir;:ii tlirowii overiioard. The lire is siipposed
to have starteil aiiioiif; the caruti close to the men's
slei'raue on the port side. This spi'cdily 4-ut off tllP

exit ll'om tlie wiillien's sleeraue on the s!arl»):ird

side, as the passa;reway heiween the carjfo jdled
over the foie hatch and Ihe forward Ijulkiiead

was h'ss than two feet wide. \\ Idle the lire was In

progress the steamship City of .\ui;n8ta. In res|Miiis«

to tt'e I.eoM.-rs si;;nals of distri'ss, sle:im«Ml close up

AFTTK 1'ilE I'IRE. LOOKING ACKOS5 MAIK DKCK FROM WOMEN S STEERACE.

Digitized by Google

www.libtool.com.cn



June. iSf?. MARINE ENGINEERING. 33

ami kept alunpilcJe for several boura. About ouon
the tin' wu» out aud tin- vesscln iiarttil toniimny. the
LtNiua reluming to New York. During the Ure the
eugineer» anil tircmeu on watch kept Hteatllly at work,
nud diselpllue in this di'imrtiueut was t<trietlf main-
tained.

Broken Thrust Shaft Replaced at Sea.

Ou her laHt westward voyage tho Anclior liner Clr-

eaxitia broke her thru»t shaft, Tho engineer staff rc-

|il:ii-i>d It will) a spare one c-arrii-d, and she re!<uiiied

the voyage to New York, arriving here only CO hours

FRACTURED TltRUST SHArr S,S. CIRCASSIA.

late. The fraeture oecurred at the forward eud of
the Ihnist iM-itring, close to the tlrst collar. The shaft
was wrought iron 17 In. «lla. and 27 tt. long. The
break was n-iuarkably elenii, a.s though tlic shaft
tiad befu shear^'d axuiider. Kaeh h-nglh was left

free to revolve lude|)endently. owing to tlie absence
of raggeil ends. The engineer ou watch at rhe time
of the mishap was close to the throttle valve lover

when he lieard a pe<.Millar noise from tho dirwtion of

the tunnel, and susjjectlng a break he promptly shut
olT steam. The engines had come to rest tn'fore the
pr<>|K>Uer ond of the shafting had wastnl t<i revolve.

f"lil«'f engineer .Moneur decldeil to go ahea<l with the
ri'pairs. Tortlou of the plating of the after buik-
iiead of the engine ns>iii liad lo be removed, as the
Uiriist iM^nrlng was In the tunnel. The «pare shaft
was an easy tit, as It had been in use before, juul

when the voyage was resumed gave no trouble what-
ever. On the jirrlvnl of the vessel in iM>rt here the

siiaft was not taken otil of rtie bearing, but the coup
ling ImiIIs were removed and replaced with new l>olt«

a lit thicker, the lioh-s having been reiniie<l out.

This was simply a precautionary mea.sure. The t'lr-

«-aHsla made tlie trip home in her usual time. Before

STKAM CHAMBER IN YARROW BOII KR AfTF.R MISHAP.

she leaves port again a new Whit worth's iliild com-
pressed stwl thrust shaft will be fltted. This was the

first accident of the sort wliicli hnppene<l this tine

boat, Uiough she has Is'en In service for a number of

years.

Accident to Toiredo Destroyer.

It will be rememlHTed that tlie Corriente» armored
tur|H-ilo Isiat deslr<iyer, bulit for tho Argentine (!ov-

eriiineiit by Messrs. Yarrow & Co., lately retnrnwl to

T»iidnn. having been damage<] In the Bay of Biscay
on lier way oul. It was reported at the time that the

ves«iel was strained owing to Ihe very heavy weathej
Nile encouutered, but ou cxaniinatloD such was fouD«l

not to be the ease. It appears that she ran foul of
some wreckage lu Ihe Bay during the storm, which
damaged tiie bottom plating of the hull. This led to
water gaining access to the forward stokehold. In
addition to which water found Its way down the for-

ward funnel. The stokers report that at the time they
turned back there was 3 ft. of water In the forward
stokeliohl, which it was found impossible to clear,
owing to the pumps getting chokeil witli coal dusi.
There were In all six of Yarrow's |>ntent water-tube
iHillers, and it ap|K-ars that one of them ran alto-

gether short of water through the pump stopping and
tlie stokers having left the stokehold. Tills took place
at a lime when there was a fairly heavy lire, whl< h
was not extlngulsheil until the water level bad
dropped to '.iy^ti ft. Iwlow the upiKT lube plate, leaving
all this iMtrtlon of tho tubes dry and subject to tlie

action of the furnace, and no doubt some part must
have U'eii raised to a red heat. The safety valve
during this time was blowing off at 2ti0 lbs, per
s<]. in. It is satisfactory to know that allhougo
nil the galvanizing lias been bunit off the tubes, and
some of them are dlstorte<l, it was found p^issllih',

without expanding the tuis's, to test the iKiller !>y

hydraulic pressure to ir»0 llw. On examining the
steam chamber and the upper ends of the tubes. \\

was found that they had not In tho \cn»t shifted In

position. Tlie tubes in the Yarrow l>ollor are bell-

nioiitlied. and the photograpli. taken Imme^llately on
tlie return of the boat by nrtiticlal light, repri'seiits the
Inside of the steam cliaml>er. The boiler iS at present
l>oing retube<l, which Is being carried out without re-

moving the Imiler from the boat or shifting It from Its

original position. The Engineer, IjOndoD.

A very complete flcscription of Ktipenc ITi^-

^'in'.s twin screw yacht Varuna, ilhistraled by
numerous engravings, is published in the May
issue ()f the Rudder. The dimensions are: lengtlt

over all. 300 ft.; breadth. ft.; <Vepth to upper

deck, 18 ft.; tonnajie, Thames measurement.

1.564 tons. The hull is of mihl steel, with eight

transverse water-tight bulkheads. .She is also fil-

tid with a ilnuble bottom in which there is s^iace

for 66 tons of watir baflast, and for ().ooo gallons

of fresh water. 'Hie machinery consists of two
triple ex|)ansion four cylinder engines, with

cylinders 22 1-2 in., 3R in. and two 40 in. by 27
in. stmke. They are very .sim|»le in design, with

ojK-n fronts, the cylinders bdng carried on liirnetl

>teel columns on the starting side of the en-

gines. The valve motion is the ordinary double

bar .Stephenson link. The condensers form part

of the back framing, and tlie air punif>s are worked
off tihf high pressure crosshead. by the usual

levers. Steam is produced in eight single ended

.Scotch boilers 11 ft. 9 in. by 7 ft. 6 in., each hav-

ing 4 furnaces, and working at 160 pounds pres-

sure. Forced draught on the dosed stokehold

plan is provided for. I-'lectricity is used for

lighting, anil for driving ventilating fans in the

living <|iiarters. The refrigerating plant maintains

a low teni|K-rature in the provision room, which

is 14 ft. by 9 ft. On her trial trip between the

Cloch and Cumbrae Lig'hts on the Firth of

Clyde, a mean speed of 16.73 knots was obtaineil

with 3,9'J5 indicated horse power, tlic engines

making 158 turns. The mean load flraugbt is

15.5 fiet. The builders were .'\. & J. Inglis, of

Glasgow.
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EDUCATIONAL.

TMB INDICATOR APPLIED TO THB MARINE
ENGINE. 3.

BV IIKNRV I . F.RSEN.

To iKcate the tllffert'iit points on the Indicator dia-
Krains wlUi any deRroe of accuracy. It Is necessary
tliat the K>':tr for taking tbem be carefully adjusted,
as large euKinea have a stroke anywhere between
fonr and six feet and any distortion of the cards
wonld show tbe point of cut off to be seTeral Incbes
of stroke more or less from wbere It oagbt to be. In
addition to giving Inaccurate flgnrce tor bone power.
TbIa la a matter, surprialttg as it maj aaem, whleh
does not Neeire the attention tbat it deaervea. and
It is a taet tlaat the gears on most eBflnca g^e
dbigfams iHileb are men or less dlstoflad. Hm
reason of tbia la not so mndi an ovenii^^ but lies la
tbe fact that space in a ship's eogbie room cannot
easily be spared. Owing to ttie length of stroke and
high piston speed In modem engines, it Is Imj^osslbl^
without mdangering life and limb, to use any ntm^
log gear secured directly to the crossbead, to be at*
tached or detnche<l at plensnrc uhen the eogllie h
running. Stopping for tbis imrpoHe is out of tbe
qnefltlon. The indicator gear must be attached per-
manently. In ocean steamers. If it is considered that
it talies between 800.000 and L.'iOO.OOO revolutions
to cram the Atlantic, it la evident that the gear must
h4» snliRt.nnf Inlly built, and In- n \y.irt of the engine
Itself. If not, It Is sure to ^ot slack In the bearing
and probably cause damage to ncljrhboring parts.

Most of the gears used are of the usual lever type,
swlnplng from a stml on ilic cilninn, nii<l driven
from the crosslu-ad by a fniitn't iiii;; liuli, the lever
lieing set ixTpendinilar tr) thr> t'liide faces when the
piston Is !it half stnike. Arcdrding to the ponernl
rule a lever ouclit iic\'it be shortiT than iiiic and
iiiie-b.ilf times tlic stnike. Iti order that the dia;;rams
shall not l)e distorted. This rule is nluiost always
violated, the levers usually beliiR about as long as
tiie stroke and in some oases ev4'n shorter. The
cause of this Is simply Hint there Is no placf to

attach the lever If It wore maile the |ir'i|>or lonsrtli,

as It would pro|o<'t tnitsido. t>eyond the oolumns.
Kvon If i)rovisioii could be nia<lc to swlnj; It from
some snpi>ort. It would iiilerfore with the passa^'o-

way iiloii;: ilic ml ldlo iil.ai form at each cylinder, or
come ill coiillict with tlio woiuli sliaTt, and from a
praotlonl standpoint bo concrally unilc-^iralilo. In
some cases the ciinne<-tin^: link Is attaeho<l to the
furthest irulde shoe to get a iimkcer lever, but this Is

rarely pnietienble. as most of the cinniecting rods
bave fork emls at the cr<>sshea<l. and the levers must
have quite an offset to clear the brasses. For these

reaaons short levers are used so frequently, and If

tbe positions of sni h a lever be plotte l down. Fig. 7,

for certain etpiai isions of piston stroke ah, bc.

CD, and DK, It can be plainly i n Miat these divisions

as transmitted to the dlagrm i l ! c. od, and de will

not be proportionately e<iual, but vary In size. If

the lever is not set pen>endleular to the guides when
the piston is in the middle of the stroke, or the indl>

eator string Is not perpendicular to the lever under
these orodlttons, the diagram will be still farther
distorted. Flf. 8 Is a diagram taken from a cylinder
witb a abort lever and faulty setting of the aame^
and Fig. 9 is a diagram taken from the same cylin-

der after a correct gear was fitted.

Of tbe different gears designed to give aeeorata
lesnlts, one may be aMmtkmed bere, Uk It la a
telescopic gear, censistlng of a steel tube sliding In*

able a brass tube, the former attached to tbe column
and tbe latter to tbe cnwshead. As the croesbesd
moves up and down tbe tubes draw In and out simi-

larly to the sectiotis of a toli'so<ipe. The part of the

tube at the column Is slotted and titled with a saddle
block which drives a vertical bar lii^tween guides, Iti

tbe same manner aa a valve stem Is driven. The bar

no. 7.
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FIG. 13.

no. tt.

to the tndleator Rtrlnt;. Tlils gear wears
well, takes uj) little room, . ami tin- ;i< ii<-ti nf it is

mafhema tic-ally jiccurate. In I'it;. 11, ac is tin? imtli
of the croissbead, ac is tliat nf tlie li:ir aud parallol

to ach utlier. inul tlip diHiaiirt's a!> rind be wliicli

the bar (ravL-is will Iw in projiort imi to tue distances
An and nc i)f the travtd of the crosshf-nd and piutoD.

.Sonio fault}' doslRns of gears and the arrangementfl
of the same are fiutuetimes ludlcrons. For Inatance:
In a certain quadruple ezpftnsioii engine the ennka
of alternate cyliudera were placed at 180 deg.> or op-

posite each other. The usual lever gear eoonectcd to
one enieahead waa made to aerve Ita own ejlinder and
ttie one In wbicb the enuK stood opposite. In Fig.

1% let AO be the coonectltig rod of the flist cyltaider,

when the pteton is in the middle of the stroks. The
crsnfc oC the other cylinder will be opposite at d andD woaM be the position of its connecting rod, show*
Ing that its piston was a diatance ab below the cen-
ter of the stroke. As connecting rods of marine
engines are very short, from two to two and oue-
(lujirter times the letigUi of the stroke, the distance
An becomes quite a percentage of the struk*'; In this

particular case If aniouiite«l to seven inclics. So If

the ^'car attached to the lirst cyllmler iztivi- correct
diagrams for its own cylinders, it would distort the
diagram of the other cylinder, showing the points of
cut off In the lattor si-vcn inches of piston stroke
away from whi-re i in'v uusrht lo lie.

On account of the size and It iiKth of the cylinders
of marine enK'ues, the Indicator string is usually
<iulte long, esiH cialiy when there Is not a straight lead
from the gear and it has to pass over a pulley. In
such cases precautions must be taken against stretch'
lug. A good idnd of string to use in such OMsa Is

one Uiat contains a core of fine brass wire.
In noting the revolutions St the time of taking dia-

grams on engtnea of high j^war, making from 76 to
luo revointlons per mlnote^ one^narter of a revo*
lutlon mora or less rsprssents consldetalile power.
As a tachometer Is unhandy* It Is costnnaiy to taks
the aTerage ravslvthniB on the esuitter for At* miik'

utes or tiievealMiits during the time the diagrams
are taken. As tt would be impossible without extra
help to take diagrams at short intervals during the
whole trip to get the average i)ower, usually, several
sets are taken. The power uii these is proportional
to the average power, as the cubes of the revolutions
on the iiia;:r:ims are lo the cube ul the average revo-
luii iiis ii the voyage taken from the revolution
iiiiiuUT. This rule is sufficiently accurate ou a trip

during line weather. If there are several days of
bad weather, aud the engines race to any extent, it

is Impossible to get reliable flgnrea ftor Kfta^t» hotse
power.

no. 10.

The new twin-screw liner

"Kaiser Wilhclni dcr Grosse,"

for the North-German Lloyd,

was launched from the builder's

yard in Stettin last month. When
completed, she will probably

make new records in transatlan-

tic passap^es. The new vessel is

649 feet lonj; and will displace

about 20,o(x) totts when ready

for sea. .\ sister-vessel, the

"Kaiser Fricdrich." is well ad-

vanced toward completioni

These will he the largest vesseb

ever built in Germany.
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HOME AND FOREIGN
EXCHANGES.

Marine Ensineerinc Fifty Years Ago.

In the year imti, that Is to say, fifty-live years ago,
a 8har]) iliscUHHiun took phiee IwtwtH'D Mr. Wllliaiu
Pole aud a Kt^utlemau who wrote over the name "Vul-
can," lu tile iiageti uf tlie Clvll Uogineer aixl Arcbl-
tecUt' Journal, coneemlQg the Bterlta aud detiierltK of
certain types of marine enfflne, aaya the Engineer,
Loudou, editorially. Who "Vnlcan" was wc are <|uite

onable to iwy. Ue appears to bare underatood hia

•object fairly well, aud made a good flgUt, although
even in tiMwe days Mr. I*ole was no InstgnlAcaot ad-
Twraary. Tbe controversy no longer poaacwea any
practical interest. It turned on tbe comparatiTe
merits of the direct-acting and the side leror paddle
engine, Mr. Pole standing up for tbe former and "Vul-
can" for tbe latter. We quote tbe dlMvasiou now for

the aake of the curiooa ll^t It thrown oo the position
of marine engineering at or about tlie middle of tbe
preeent century.
We find, tat Instance, that Meeam. Seaward

had famed a pamiriblet la which they claimed
for their new type of dlnct-aetlng enginea a remark-
able economy. The firm guaranteed a maximum con-
sumption of fluS lb. of good coal per bon»power per
hour. '*Vulcaa*' aeema to have doubted that this waa
feaalble, at all erente with direetactiug oiglnei. If
this was oonaidered a pectormance of whidi to be
proud, wbat must buTe been the oonsnnvtlon with
Interior machineryY We bava no Naaon to think timt
Meem. Seaward over cr under«lated ttc factii A
consumption of 6M Iba. of coal per hone power per
hour wae a very good performance for a marine en>
Kine In those days. Judging by contempcmy reooida.
It Is worth while to endeavor to diecover the caneee
which brought about so enormous an espendlture ct
fud.
At the outset we are met 'by tbe dlfllcnlty that tbe

words "horse power" scM^m to liave lieen used In a
very Tague way. Wc arc not quite sure, therefore, to
what Me»Hrx. Seawanl'a utatenicnt rrferB. Marine en-

gineH In 1842, and for many ycnra 8ul)»oquently, were
rated at their nominal power. We have founil It next
to lni|M)MHlble to Jim! out what relation tlie nomloai
Iwire to thf real or ifi(|i<*Mlfil horse power in m ^rl•n-

< r:ii \\:iy. l^clit'vc \vi' shfill not be fiir from the
truili if wo say tliat tln> Inilirntwl iH>wer In tlioHe days
seldom, If fVcr. fM ci'ilfd tin- noiiiiiial iiowi-r liy two
lo one. Indeed, su loiiir as the |>!i"^siirt'H were ki'pt

(idwii to Ti llts. or So. till' n<iiii:nal uiid ilic rml powers
niii*if have been ni-.-iriy ilic ^ijiiiic. sum- In .special eases.

W'f liml II. M. S. .\iiipliion. willi engines of .'llMI ImtNe
power noniiinil, indieatink' »n lier trial trip .Mtl! liophe

j)ower; but the siifety valvo load was 10 lbs. I'rob-

altly If we say that the Imliented was twire the nomi-
nal we shall ooncN^le all that can bo demanded for the

engln*^ of that day. It wems tolerably elear. thoro-

fore. that Messrs. S4'awiird. wlien wrStinK al>ont the

(oiiKumiitton of eoal by their nuiolihiery. were refor-

rlng t(» the Imlieatod horse power. nn<l on tltiit basis

we mnst deal wlih the question. It is by no means
as easy :ii it seems to be at tlr-t siirlit to give
the true reasons for this enormnns eoiisnmption. In-

deed, thi' nmre I iilly we Investluate llie snbjeot the
greater does the diffieidty jipparenlly t>eeonie. In the

first plaoe tliei'e N iio iluubt lliat many UMi'l enu'ines

were dMlm.' iieiief ili.ni iimeli lareer tnarine engines.
S«'veral years air" wi- ourselves iriilieiiteil an old Boul-
ton ami Walt Iwam eniriiie in n spinnlnt: mill. The
engine Indicated only 47 luuse power: \v<.rk(sl at a

pressure of Ifi lbs.: had ttie oM. liin-.: r>. hemp pm Ur-.i

slide valves, and ri
( 'ofiiUli tfoller, .XeenrdiiiL' t.i llie

coal bills Ruiunitted for our inspection, the engine was
giving an indicated horse power tot a little over 4 lbs.

of giHul slae)< per hour. TIds is probably one-half the
(on!*umiiil<>n of ilie average marine engine of llfty or
sixty years ago. .Nor dtM-s this e.Mni vaganee In the
use of fuel iiy tile marine engine ap|>ear to have
passeil unnoticed. Various rejisons have, indeed, l>een
a<idiiced to account for It. One is that the firemen
were grossly lu<.Ninipeletit : another that the brlnelng
of the boilers wasted a trenienilous quantity of fueL
.None of tliese is, we tiiinlj. an adei|uale explanation.
It is true that niaebiue tools were not half a century
ag<i what thi-y are now. Hut, on the other han«l, there
were available some of ihe best workmen the world
li:is ever scon. Indee<|, no one who has had the oppor^
tunity of examining old marine enirines by such men
as the .Maudslays or Penns can liave a ny doubt on this
subject. A II hough built at a period ten years later
than that of which we write, the imddle engines of
rlie (Jreal Kastern, with four oscillating cylinders 74
in. liia. .imi 14 ft. sirolte. were magnificent exam-
ples of niecliatdcnl engineering of the finest possible
(taitsh. Metallic pistons were in ose^ and there Is no
reason to thinli tiiat there was any appreciable leak-
age. As for tbe art and mystery of Hrlng, that seems
to liave lH>en as well understood in those days as
now. it is easy to sbow that, although briaelng
caused a loss. It was not very eeriona. Mm a rale the
water was not allowed to riae In density nueb above
3-32. This meant that about onMblrd of all of the
feed water pumped Into the boiler cold nad to be
blown out hot A vny shtti^ calculatloa will show
that this did not reproecnt at tbe worst a losa of mofs
than 6 or 8 per cent, and tbat was redoesd In many
vessels liy making the outgoing hot water catoe the
temperature of the incoming feed.
No doubt nuny of our renders will say that the true

origin of tbe waste of fnd Is to be sought In the low
•preesure and lack 4rf expansive working: Tot It Is not
only poesllile to push this argument too far, but it

seems to be Invariably so pushed. The work which a
pound of steam fai OMpable of doing without expansion
is not fsr Ihxn b^g tiie same for all preasnres. We
shall net be mndi wrong if wc say tbat it Is equiva-
lent to about 90,000 foot-ponnds. If then, we have a
boiler pressure of 15 lbs. almve the atmoephere, and
allow for clearance, we shall need about 33 ilia, of
steam per horse power per hour. But the engine can-
not work on a perfect vacuum, consequently an allow-
ance baa to be made, but after this has been done we
still find that about 37 Ihs. of steam should anfflce to
give an Indicated horse power per hour. A livnien-
dous consumption. It is true, but not sufficient to ac-
etinnt for 0..'> lbs. of coal iwr horse iwnver per hour.
If the steam was crit off at three-f]uarter stroke Its

etlieieticy Would lie augmented In the ratio of 1.2 tn

1. and th(> <'onsumptlf>n of steam woidd drop to alwiut

2HT> lbs. If the cut-off tnoVc place at half stroke tlie

efficiency wonld be augmonted in the ratio of to

1. and the qnantity of steam needcil would fall to
aiHiitt 20 lbs. i>er horse ikt liour. .\t liie latter
rate, if a l oiincl of coal produced 10 ||»s. of steam.
WI' sluuUd iKne a horse power for two poumls of coal,

or about iiiic iliird of the actual eonsimiption.
Obviously Just here we come iu contaet with the

• piestlon of eyiitider condensation. We know that be-
cause of initial condensation there must be more
stcMTii used than wouM Iw ne^'iled if we workcfl with
a H'lU i-oiiilensiiile fluiil. or oiiii>loyed an absolutely
imti ciiiKiuciltii: cylinder ami plstmi. Hut the initial

coniiensatiiin oii'.rht, accordint: to all receivetl orgu-
ment. to Im- small. The temperature of .steam with a
total i)ressure of .'to lb«. fin the square Inch Is

'J.'o 1'.: that of the cnnileuser wonld be alK>ut

110 V. The temiieratiire ransro wonld therefore
eidy Im' .about Ho' F., which js very moder.lte.
It will be adm'iied. we thitik, that up to the present
the true causr> of the e\ t Diva cut ciilisumiit inn of fuel

has not been stated. We believe that if is in the boiler

we tnust seek for the reason. 'riKsiretic.-illy, there l.<!

nothing about the engine to explain tbe enormous
waste of coal. The land engine old not need It. and
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U>e laud fiiKiiie u us not suiKTior to the marine en-
gine. 'I'liore wi'ie, linwcvcr, two iiroiiilnont defwts In

,tti«j old tyiH- of aiariuf iKtlliT. Oiii; wa.s llial lu a vfiy
abort time, no nuiiti-r how carefully brinelug was
Coriilu<-t(Ml, ihf ln-atiiiK Hurfacc's became iucruHtcd to

an extent of which the motlcrn seagoing engineer has
no tHinception. There can be little doubt that whtile
voyages have lH>en made with the furnace crowns
nearly If not tjulte red hot. They did not come down
bt!cau»i> (he presHure wuh so HOiall. But the Hues
were in even worse condition than the furnacefl.
These last were scaled as often as possible; but the
tlues presented plenty of Inaccesitlble places. i!<veu If

tbe surfaces bad beeu kept In first rate order, the Hue
boiler muat have been wanting in economy. Salted
np aa It was mott of its time, we shall overrate its

performance U w% aay that it gave six pounds of
Stcam for every ponnd of coal barued on Its grate.
But tbis Is not all. No particular care was taken to

keep the water clean. Vben is excellent reason to
betwre that tbo old box boiler never sapplled dry
steam. Tlie famaoes were crowded In, SDd Uttle or
BO consldemtimi wms sbown for dradotioa. It to not,
we think, neceoisir in the piWMnt day to stop here
lo osplain bow t»M to oeoaonij )• water In steaoL
Thait the oM ^pe of marine boiler did not supply dry
team to to a large extent—tbongb perhaps Indirectly
—pwnred by the fteat benefit derived frocu fitting

snperhsaten. If wo svppooe that the steam was drjr

when It entered the sopmieater. the redaction In the
conoanptlon of fuel bnoglit abont aqr the mparatns
woold be inexpUeablo SO tlMoralleal grouto. Tkm,
for asampie, the P. and O. ataamer Ooiombo had ber

riNISHED RUDDF.R-KRAME FORUING FOR BATTLESIIir.

couHumpUon cot down from 52 tons per day to 4.*?

tons by the use of a superheater. In the ca.se or the
Norman, a Union steamship, the superheater saved
3U par cant In the P. and O. ship Oeiylon tbe mt-

lug of coal was 32 per cent. Sncli erououiies are
oidy lo In- explained on the theory that tlic Iwiilers

Mipijlicd wet steam befon; the Miperlieaiers were
lined. an«l tiiat they wasted n greal deal of heat np
llie chimney. It is worthy of note lu this connec-
tion that the advent of the surface condenser in-

volvetl a great reiluctlon in the consumption of coal,

wlule i»ri'««ure8 were still low, the enKlu*!s not com-
pouudiHl, and the ratio of expansion seldom reaching
two to one. No doubt the saving was due to aug-
nient(>d Itoller etllcleucy.

In the light of cvlsting Icnowlctlgc It secmH Rtrangc
that murine engineers of the highest reputation
should have boasted of a constnnption of fuel so

enormoos as 6 lbs. per borso power per hour. But
marine propatohKl was a plant of hIow growth, and
the dimenitlea which lay in the »ay of its lievelop-

ment were very serious. The marine engineer bad
to think of a hundred things at ouco, and to provide
for contlncencles UDdreamed of. It was of Infinite-

ly more Importance that his engines and boilers

ahoold not Ineak down than it waa that they shonld
be economical in fntf. Bzpecienee had to be ac-

qnlted. BzperlnieDts taiTolved not only s large out-

toy bnt serlooB lUk, and the present position of ma-
rine engineeidng Is doe to the cantton with whhdi
every step In advance baa been made aoie^ and
eartfoUy ooosolidated befne another waa taken.
Marine engineering to of slow growth, but so to Ike
oak, for eentorles the embtem of Brltaln*a naval
supremacy.

Rudder Frames lor U. S. Batttestalps.

Tlie Cleveland City I'orge & Iron Co., Cleveland,
is now at woric on four nidder frames for the battle-

ships Kearsarge. Kentucky, Illinois and Alabama
the first three of which arc now under construction

by the Newport .S'ews Ship & Engine Building Co..

Newport News. Va.. while the fourth is hclDg liullt

by the Cramp Khip & Engine Building Co., Philadel-

phia. All four rudder frames are substantially like

the one shown lo our Illustration. They are made
from <iouole reflnea wrought Iron and have an ex-

treme height of 20 ft. 9% In., with an extreme width
of 10 ft. U In. Tlic rudder stocks arc 18 in. anishcd
dia., and each bas a r>-in. hole liorcd axially through
It. Owing to Its intricate shape tbe rudder stock
portion of the frame had to be forged solid through-
oat and machined oot afterward. The stock forging
weighed about 86 tons In the roogb, ezdnaive of the
bows, eoonterbaiance and braces. Tbe weight of the
finished rrames will be somewhat less than this, but
the exact weight cannot be given nntll the enni^etlon
of the wuk.
These rodder fmaes aie tbe henvlest and moat

intricate ever attempted In tbta coimtiy, says the
Iron Trade Review, and so far as our tarfsrmattaa
extends none like mem have been made abroad In
iron. Owing to tlieir unwieldly size they cannot be
transported by rail, the tunnels and bridges making
rhl<i Impossible. Moreover, the ordinary canal boat,
with lis narrow hatches, would not accommodate
them. 'I'tie wiiipany has therefore chartered one of the
Cleveland Steel Canalboat Con^pany's boats to take
the rudders t.. Nrw Vork. though It Is not entirely

ct rlJiiii (h it all l aii be so ilisiK>s('d that tlie four can
be taken in otic lM)at. From New Vork they wlU
be sent to the two shipyards by steamer.

Power Estimates on Ocean Voyages.

Mr. Nlsb«"t Sinclair, in a jiaper read before the In-

stitution of Knglneers and Shiplmllders of Scotland,

has Ihk'u attacking the rather dlfHcnlt problem of

arriving at fairly dellnlle figures in regard to tlic

moan power required to drive any given ship on ocean
voyages, says Knglneering. London. The exiierltnents

were undertaken In order to test the efliclency of car*

tabi propeller*, but tbebr chief valoe lies outside their
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usteoRible object. There were several Bister shlpB
cnKOKed on tlie same route. Each Toyage wan con-
tiuuoiis, aud the time on the voyage, the distance run,
total revolutions, and draught of water at the end of
the voyage were carefully noted. Indicator diagrams
were also taken. These observations were continued
for about a year. The data were not BUtUcient to de-
termine the average power on any one voyage, bnt
(he long series of records enabled the general charac-
ter of the ship's behavior to be closely estliiiateil,

and what the (lower aud revolutions would be under
average conditions. Accordingly the card powers
were reduceil to a couunnii displaceuient on the as-
sumption that the indicated horse-power varied as the
two-thirds |K>wer of the dlsplacemt^nt. The corrected
fHJwers wore plotted on orilinates of card revolutions,
the fair lines through the spots l)elt»g held to represent
the average power for any number of revolutions
within the range of the curve. The average revolu-
tions during each voyage were then plotted on ordl-

nates of average speed in linots tor the voyage, the
fair line being taken to show the average revolutions
for any spotvl in the range of the curve. Tram these
two curves n speed and power curve was constructed,
representing the average behavior of the ship, or, as
Mr. Sinclair put It, the "normal locomotive value."

Vessel for Winter Lake Service.

Writing from West Superior. Wisconsin, a cor-
respondent of the Chicago Record says: A gigantic
whonie Is now under way which has the ultimate
end In view of navigation on the gn^nt lakes through

MonBi. OK frofoseh wintkk lakk stkamer.

the entire winter. Should the plans as at present
outlined work out satisfactorily they will necessi-
tate the building of a new and novel fleet of winter
lake boats and tugs at a cost of 11.500,000.
Commodore B. B. Inmaji. of Duluth, a gentlemno of

a business turn of mind, who has followed the lakes
for a number of years as a vessel antl tug operator,
bas Invented and proposes to build a new type of
steel veescl, which, with the aid of powerful tuga
stationed at the obdurate points along the great
lakes, will run between the upper and lower lake
ports through tlie coldest of northern winters. At
first thought such an undertaking would seem vision-
ary and Impractical, though there are |>erson8 of ex-
perience who assert that with the right kind of ves-
sels such an undertaking would not be impossible.
Mr. Inman has givpn the subject thought for a

number of years and Is convinced that wlntf-r naviga-
tion of the lakes will ultimately come. He haa in-
vented and with the aid of eastern capital proposes
to build a fleet of six steel ves.sels for this service.
The iHiats are designed to be mmlern In every way.
The changes in the hull, as corapnrod with the mod-
ern summer boats, will be in the bow, which will run
under the Ice and lift it up. Tiie l>ow will also be
wider than is tlie stern of the Ice lireakers, so that
after the channel Is broken l)y tiie Itow of the boat
the remaining portion may imss without injury or

friction. These vessels are designed to be of tbe
very largest s\ze, carrying from 4,000 to 6,000 tooa of
freight, about &H} fL in length, 48 ft beam forward

«

and narrowing to 4B ft aft They will carry about
;{0 per cent additional |)ower, possess steel wheels,
aud will be built througliout for Ice breaking.
Commodore Inmau bas apreached the head-of-tbe-

lakes flour millers on the subject and learned that if

winter nevlgatlon can be made practicable they will
gladly enter Into a contract for tbelr entire winter
pnxluct which at present goes by rail to eastern
and foreign markets during the winter. Naturally
freight rales in the winter, with such vessels, would
be higher than in the summer, when the lakes are
free from Ice, but Mr. Inman thinks that the rail

rate could be reduced by tbe tise of bis vessels.

SELECTED PATENTS.

5f.l,S13—iiVBUJk.uiKK Vesbei.. Hinum Lake, Baltimore,
U<t. Filed Apr. 5, ISHS.

In a submarine vessel provided with means for pro-
pelliug the same, the combination of oscillatory vanes
arranged upon both sides of the vessel, a pressure-
gauge communicating with the exterior of tbe vessel
and provided with an index-hand actuated by tbe
pressure of the surrounding water, a motor for oscil-

lating tbe vanes and an electrical controlling device
thrown into and out of operation by tbe index-hand
for starting, stopping, and reversing tbe motor. A
cylinder provided with a piston, piston-rods connected
to cranl:s carried by the vanes, a compressed air
reservoir, means controlled by a valve for admitting
compresse«l air to the opiiosite ends of the cylinder,
a pressui-e-gauge actuated by the pressure of the sur-
rounding water, an armature carried by the stem of
the alr-vulve, two Berles of electromagnets adapted to

be counecte<l with an electrical generator by inde-

pendent conductors and operating to move the arma-
ture in opposite directions, two series of contacts ad-
justably arranged In the path of the index-hand of
the pressure-gauge, and conductors connecting tbe
cimtacts and electromagnets. The combination with
a shifting weight adapte<l to move In fore-and-aft
ways, of a motor for shifting the weight in opposite
directions, and means controlled by the movements
of tbe vessel for automatically starting, stopping and
reversing the motor to ke«^p the vessel on a level keel,
A cyllnler and piston for shifting the weight in op-
posite directions, a compressed-air reservoir com-
muuicatiug with the opposite ends of the cylinder,
a valve tor controlling the admission of compressed
air to the cylinder, and a pendulum for operating the
valve when the vessel sinks by the bow or stem.
I.aay-tonjTs connecting the piston and weight, a com-

pressed-air reservoir communicating with the op-

posite ends of the oyliuder. The combination with nn
nir-tlght diver's chamber prwvUled at Its bottom with
a trap, an auxiliary chamber communicating. there-
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with by a door, a door affording communioatlon be-

tween this auxiliary chamber and the Interior of the
vcsRol. a compressed-air reservoir, valred pipes con-
necting tbe chambers with the alr-reservolr, pressure
gauges for indicating the pressure of the air In the
chambers, and a pressure-gauge for Indicating the
pressure of tbe water surrounding the vessel. The
eombliutlon with a submarioe vessel of wheels pro-

Jecttng baiaw the bottom of tbe vessel and adapted
to raat ttpoo tbe water-bed, means for holding the
wel In eontact with tbe water-bed, meaoa for pro-

pdlliiK tbe Teead over tbe water-bed npoo tbe wheels
when aubiiMitad, and meana tor gvMlng tbe Tceael

over tb» wstar-bed. tqr a steerlof-wbeiL A afeeerlng-

wbeal Jouraaled In tbe rodder of tlio rtmA and pro-

jeetlaff bdow the bottom to ensBflo the water-bed,
tblB wheel aerving to guide the Towal OTor and help
support It upon tbe water-bed, and meana tor opemt*
ing the ateerinc-wbeel from flie tntolor of fbo Tooael
when tho latter la raboiemd.
M9,0W-Oi'BAic-BoiLm. aoraet Bee, Vem 7or*; If. 7.

Ftted Sept. It, im.
A ateam-boiler having a fuel-supply opening in Its

front wall and above ita grate, draft openings in both
front and aide walls and below the cmte. a source
of alr-Bupply and an alr-cn««lng: the nir-r-nsing Incloe-

ing all of the openings an<i conducting the air supply
directly tlxTctn, Tlie alr-cjiMii;? extending around the
sides and rear of the boiler. A Btenm boiler, having n
'nel-Bupply opening, iirnvldi il witli n hinged dnor. a

draft opening below Its grate. :ni alr enslng, having an
opening provided with a hlnur I door In frnnr of the
fnel-openliig. a snnn-i- of air <Miii'Iy f untnimii-at Ing
with the ('a.slni:, and a mcilianlenl connection be-

tween the hlnced doors, whereby tho opening
and shutting of the outer door causes the slmnl-
laneous opening and shutting of the Inner door.
\ Imlkhc-nd or partition In frtitit of the fnel-suprdy
atid ash-pit ojienlngs In the boiler, an air-blower c-oui-

munlcatlng with the space between bnll<lie,id !ind

lioller, a hinged door closing the fuel-supply o|>ening
and a hingefl door correBi>ondlng to It In tlie bulk
head. A steam-boiler, having water-chambers on each
aide of Ita grate, a ateam-dnim above tbe grate, In-

dbwd tnbeo conneeting tbe drum and chambers, a
ctilBg aarroondlng these parts and communicnting
with the aptake. openings in ilir easing al»ove aiid
Maw the giate^ an extcinal c&siug anrroondlng tbe

inner casing, and provided wllli a door for access
to the fuel-supply opening, and an air-blower com-
ujunlcatliig with the upper part of the external cao-
Ing. Openings in tbe front and sides of tho asb-plt,
whereby the blast from the blower Is caused to de-
scend between the casings to the ash-pit openinga,
thus becoming heated by contact with the inner cas-
ing, and to rise through the grate and flre-space to
the uptake.
5tl24i$-8TF.AU-Boii.EB. John B. tYiend, Wellington,

New Zealand, amtgnor to the Friend't Steam Oen-
erator and Imporout Butter Bom Company, Ltd,,
tame plooa FUed Jan. tt, 1897.

In a boiler, a conical flue extending through the
same, a conical water-tube within tbe flae, the amoke-
bax at the largo end of the flae» the flre-tabea estrad-
ing fcom the ameikoteK throogb tho npper part of the
boiler to the chimney and the oanneetlona between the
conical wnter-tnho and tho npper and lower waters
apacea of the hollar. AThaflvaegEteadlnffhnNH^the
holler, flM iawfco box wHiiln the holler at one end of
tbe line, the water-tube let la throngh tbe wall of
tbe boiler and throngh tho amoke-boz, and the ring
about tbe water-tnbe and between tho amoke^Mix and

rhe boiler shell. .1. In ooinbiiuitlon with tlu' boUer iiav-

liig the Hue extendini; through it wiili the sinolie-liox

al one end of )li4' tine williiu the boiler, the water-
tube extending tlu'ouL'h the tine and h.avlng Its Hanged
end fitting ngain.si the l«)iier-shell. the ring about the
tnl>e and between tlie boliershi ll and tlie snioke-bo.v
ainl tlie tubes cnnneeting the water-tul>e with the up-
per .and lower wal'-r spaces of the lx)ller. 4. The pipe
rxli-nding from the lower to the nppiT part of the
boiler to eotivey the sediment ;iii<I the np|)er ivncket or
receiver ii:to whi<-li this pipe discharges with niennH
foi blowing tlie siinie out. .''). The petforal itl troughs
laid along the bottom of tho boiler, (hi- pijM's extend-
ing upwardly therefrom, the receiving-poi Uct at the
upiwr ends of the pipes and tbe means for blowing
out tbe pocket

A yachtinfi: and fishe^ exiubitton is now in

progress at tihe Imperial Instittite in London.

Including: battleships, gfunboots, torpedo boats,
and minor vc^^cls. there are now 29 ships build-
ing for the United States Navy.

An order for an additional ferryboat for the
new Twenty-third street line on the' North River,
.\ew York, has been placed by the Pennsylvania
Co. with Cramp & Sons, of Philadelphia.

The United States cruiser Detroit returned to
this port on May 17, after an absence of more
than two years on the Asiatic station. The
longest runs on her trip were frnm Cohimbo to
Aden, a distance of 2,100 miles, and from Ber-
muda to this port, a distance of 3,445 The
distance covered on her homeward voyage was
15,324 miles in all.
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NEW PUBUCATIONS.
BEESON'B MARINE DIRECTORY. Bj Harrey

Becpon, proprU'trir and imlilUlitT. Chicago, Til.

TcDtb nuDuul etlltiuu, pp. 4:!t>. With llliuitraUous.

Price «B.Oa

This Ktiuidnrd lMM>k lias Just l>i i'ii issiir<l with ro-

visions to (late. TUv list of A iiii rirnn sicaiii vi'SSflH

oil thf lakes, with wliirh < lji'->ilic-aliiiii the BUbJttt-
iiiattor ol' tile iMiok (lu ll-:, o( < n|ii<'s IJ! pajfcH. In this

siiaco tlu' vfSKfls ail' arraiiKctl alidi.-ilit-t it-ally with
tirite uf tlu'ir tliiiicnsinns. i lass, il.-itf aii<l place of

buUil, uii<l ownership. 'I'lils is I'ollowed !i\ bulk
flKUrcfl of ve8Hel« •'iirolleil at llu' varioiiH eiislom
h<>um>H «.n tlu- Kt-eat lakon. the tnhlo (*howliiK u total,

niiiou); ollu-rn. of I.T'.m; steam vessi K. (if thin total

Buffalo lit'ail** ttii- list in p<iint i<[ ijiujilH-rs, havliiu

257 to her cnNlit. aii<l iMinkirk. \ \ . is the least,

with two only. The list of .sniliiiv: vi-ssi-ls is iiielu<|e<|

in tho spaof of pii^es. A new feature of I hi* work
Ik a rworil of the eiinlnex ami iKillers of Iak«> v»>ss«'Ih.

According; to tht> pulilisher. It Kivi>« faelH antl tluiires

•boat tho inaeliltiery of on*>-tliinl of the Ktt>ain toti-

iMCeon the laki>8. UuHides these principal divisiouK of

rbe tMwk, thorc nrc data conciM-nin;: hirk'est carcoi^N

carried. reHela wbow uanies have tun-n ohau^^cHi,
• weather burean, federal cwuitn. otr. Then' are also

everal neway articles on matters of speoial luten^st

to lake navlgaiors, and beRidm; many gintd pmees«i

engraTlnga are diatrlbntcd thruimhout the work, so
tbat Id th« make-up the aatial dry aH-duHt appearance
o( auch publicatloiia la aroiUiNL The book ibowa
evMencea of eateCm work, aod its ancuntejr to attaatad
b; ten r«ais of aBcoensful pnblieatlon. •

CATAUXHJBS.

A ver>' neat little )ihoioKrapli of n coniimnnd en-

gine 18 lM«iinr distrihiiteil by The Fore River Knjrliie

f'oniiiaiiy. Weyiiiotith. MaMx. KverylKMly applying
will rei i-lvc one nil mounted, reatly to stick np.

.\ fully illustrated entalojrtie with dark ifn-en and
pild cover has been Issiieil by The Snow Steam Pump
Works. KiifTHlo, N. Y. All hIm'n aod kUids of |>t)ni]<H

are Illustrated and denoribed. aeveral bcln;; especial

ly adapted to marine twee. It la ao unnaually band-
aome cataloinie. eomprietng 112 paj^.

At the l)e;;iiiijiiiL; of the year tlic KiiowttOD Pack-
Inu' A( Siipplx (11.. IP I'e.'irl stret t. Husioii. distributed
in.iNHi copies of a pocket cali-inlar for iv.i". The
edition was exliallsled. and \\f have just received a

copy of the second ediiloii of a tlmus.'ind or niore.

which Ik ready for distrihiiiion either from the Bos-

ton ofBce or from the Mew York office. M John street.

Every eoKineer should send to the Wbceler Con-
dcniier * BnghweriBK Va,, 122 Liberty atreet. New
York, for It* hiteat catalogue reicardlng the WIteeler

Improred anrface condenser. Thia la a calalopie of
ao pagea, bandsomeljr Illustrated and well printed,

llluatrating and deaeriblng fnlly tbe arloaa types of
condensers nn<l other marine qiecbiltles mannflactured
by this eoiiipany.

.S very neat folder has In-en issued by Hi-nry U.

Worthliif-'ton. New Vnrk. ;:ivliip a partial list of

foreign naval vessels whicli are cipilpiM ii tlnDnv'lioiit

with Worlluii!.lon pumps. 'I'he list in. inil< s about

««> vessels in the Kiigllsh navy, in In the Uiissj.m. Ii;

In the ({orman. 0 In the Austrian, and one or more
in the Dnnlah, Bnizilian. Spanish. Portugese,
Chilian. Ar;rentlne and .la|miiese navies.

A panu'hlet of "Testhnony In the Case of Economy
DrllUng Componnd ts. Oil, et aL" la being sent out

to ciigineerH, Ixith marine and stationary, liy tlM
While .V Bagley Co.. Worcester. Mn.ss. It com-
prises alKjut 5(J papes of reproductions of letters re-

ceived from prominent nianufacturerB and ateam
vessel owners, ^|lcakillK In high terms of the VSlM
of this eoinpany s lubricating compound.

Every engineer w ho Is interested In the subject of
packing should s<'nd for a copy of the new catalogue
Just issue by A. W. Chesterton & Co.. 40 India street,
r.os(<in, .Mass. It Is an cxeee<lingly Interesting cata-
logue and Is very fully illustrated with pictures of
the many kinds of iMickIng maimlactured by thla
comimuy. It Is not an ordinary Job of printing, but
giHMl llthogra|)hlc effect, and tbe catalogue contains
much information which all engineers abould wlah
to know.

A catalogue has been issued by th«' Moss-
IsTg A: Cranvillc Manufacturing Co., Providence, K.
1., fully illnslraling and describing the Mosaberg
roller bearing;. advertJsed and descrilH'd elsewhere
111 these pa^'cs, alihoiijjh the catalogue shows it as
adapted to iiuiiiy other uses besides thrust lM>arings.
Many records of tests of the iH^aring are given, and
other detail, so that any one interested in the sub-
ject can find all tbe Information neoesaary regarding
this bearing.

The Hull ball and roller bearings manufacliired by
the Ball Bearing <'oini»any, Watson street, Boston.
M.ass., are well illustrated and described In their
caIaloj,'iie, Jiisl issued. J'liere ;ire iilace.t in which
ball bearings are, perliaps, more a:lvant:ij;e<ius than
roller iK'ariiiKs. and iliis catalogue alms to explain
wliy these condilimis c.\ist. The subject of reducing
friction is one in wnii-li every engineer is deeejdy In-

terestctl, and he will liud much lu this catalogue to
Interest Mm.

••perfection in ,\ii< Iwus" Is the title nf .[ catalogue
just re<-elved from the Baldt .\nclior CniuiKiny, C.hes-
ter, I'a. The siM'cial feainres of tins anclior are
fully illustrateil ainl described within these jiaKes
and will Interest ever.\ man who li.as any use for an
anclior. The spc<-iiil ad\anlai;i's of this aiudior are
fully dcs,-rlbci|, toKciher Willi tests that it has with-
stood and tables of anchors riipiircd for vessels of
various kinds. Several testimonials are alio pnb* *

lishiMl from well-kuown marine jteuple.

A supplementary catalogue baa Juat been Issued
by Murray * Tregnrttaa, Bontb BoAon, Uaaa., lUaa.
tratlng and deaertMng tbeir new gaaoUne engine.
Hereral lllnatratlons are giTen showing that this eo>
gine la of a type qnlte different from ordlnarr
binnrb engines, and other pictures lilustratn totnchas
recently coiistmctcd by this cominny. Tlw estnlogne
abm contabie a number of testlmonlata. Thte rata-
logue Is supplementary to a larger one deacribinjc
and fnUy Ittnatnuting tba ateaai engines, biunches,
and water tube boilers ballt for this company.

A very attractive catalogue has reached US from
The Marine Iron Works. Clylmurn and Cktttthport
avenues. Chicago. The s|ioelnI work Of tbis com.
pany la the buildioR of high grade marine machinery
and complete ntenm craft of medium and amatt alies.
KTvrythiug oflTerea for sale is tta own mannfnctvrek
and numerous Illustrations ahow la detail tte TarhNM
tyiiea of boata. englnea. etc.. naanChetDNd. The
boats Include almost everything from amall motor
hittnchee to stem paddle-wheel pleasnra yachts,
ferryboats, flreboais, etc. The catalogue la an
excellent apecimen of preas work and eontataw a
great deal of valnable information for Intending
pnrebaaers of boats. It haa an eapectally Interesting
series of pleturee lllnstniting flie varlons types and
sixea of ateam engines mannfactnred. Copies of tbe
ratalogne can be had upon appllcatlOQ and by men-
tioning Marine Engineering.
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U. S. ARnORED CRUISER BROOKLYN PRESENT
AT BRITISH NAVAL REVIEW.

The United States Navy was worthily repre-

sented at the ^reat naval review held at Spit-

head. June 26, m honor of the Diamond Jubilee

of Queen Victoria. At the review there were

150 ships of the British Navy in line, and in

addition ships from the world's navies and many
fine mercantile vessels. The Ilrooklyn was

I

selecte<l as a representative vessel of the latest

practice here in armored cniiscrs. It is conse-
quently appropriate at this time to give some
details of her construction and equipment.

U. S. S. Brooklyn is a twin screw armored
cniiser of 9,270 tons displacement. She is 400 ft.

6 in. long between perpentlicnlars, 64 ft. 8 in.

beam, and her mean draught when ready for

sea is 24 ft. The contract for her construction

was awarded the William Cramp & Son's Ship
and Engine Building Co., of Philadelphia. Pa.,

in February, 1893, at the price of $2,986,000. The
keel was laid in August following, and she was
sent on her trial trip in August, 1896. The con-

tract called for a speed of 20 knots for four con-

secutive hours, and on her trial trip she showed
an average speed of 21.91 knots, and a maximum

speed of 22.9 knots, earning a bonus of ?_?5o,ooo

for her builders.

The hull is of mild steel divided into 242
water tight compartments. Tliere is a double

bottom amidships, and a cofferdam runs along
each side of the entire length between the berth

and protective decks. This is filled with ce'.lu-

TRIPLE-EXPANSION KNGINtS OF V. S. A K.VtORKU CRUISER BROOKLVN.
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2 MARINE ENGINEERING.

lose. The top oi the protective deck is level

with the water line, and is 3 in. thick, curving
downward at tlie sides with an increa^if of thick-

ness to 6 in. At the ends the thickness is re-

duced to 2 1-2 in. This deck joins the luill 5 ft.

6 in. below the water-line. The machinery
spaces are further jjrotected by a belt of Harvey-
ized armor 3 in. thick, extending along the sides

for about 200 ft and 4 iL above and below the

water-line. Coal is also carried above the pro-
tective deck almost the entire length of the ma-
chinery spaces, and also in bunkers below this

deck. The bunker capacity is about 1,700 tons.

The Brooklyn stands hif^h out of the water,

having 29 ft. freeboard at tlie bow, and 21 ft. at

the stern. She has two military masts and three

very tall and rather slender smoke stacks, which
combination gives her a very "machine" appear-

ance. The tops of the funnels are 100 ft. above
the grates, and 45 fL above the deck super-

structure.

Her armament consists of eight 8 in. guns,
mounted in pairs in four barljette turrets, one
forward and one aft, and one on each side amid-
ships, nie amidship guns can he fired in any
point of a half circle from right aluad to right

astern, as the sides tumble home sharply. The
barbettes are plated with 8 in. and 4 in. armor,
and the turrets with 5 1-2 in. armor. A sup-
porting tube of 3 in. armor under each turret ex-
tends down below the protective deck and pro-
tects the ammunition hoists inside. There are
also twelve 5 in. (piick fire guns, mounted in

sponsons on the gun deck, protected by armor 4
in. thick. There are also carried twelve 6 pound-
ers, four I pounders, and four machine guns. A
torpedo ecjuipment for above-water discharge is

fitted. Tlie conning tower and shield forward
are of .solid steel, 7 1-2 in. thick.

The machinery equipment of the Brooklyn is,

as might be sup|>osed, very extensive. Tiiere are

fotu* main engines, seen in the illustration, of the

three cylinder triple-expansion type, each with 3
cranks set at 120 deg. F.ach engine iHTupics a

separate water tight compartment, tlK)ugh all

connect with doors on the starting platform level.

Tlnre are two engines on each shaft couplerl to-

gether with tJiper coupUng bolts, so tliat the for

ward engines can be disconnected with emu
parative ease. The engines are set witli the high
pressure cylinders forward, and the reversing

gear and telegraphs arc inboard. Bed plates and

frames are cast steel, the latter in shape an in-

verted Y. On the insides of the frames, ribs are

cast, and to these the cast iron crosshead guides

are secured, with a space left for water circu-

lation. Each engine has cylinders 32 in., 47 in.,

and 73 in. dia. and 42 in. stroke, fitted with

liners. Steam jackets are fitted to the I. P. and

L. P. cvlin lers. aii<l provision is made for the ex-

pansion of the 1. I', and L. P. liners at the tops.

The valves are singlc-norted piston, of cast iron,

one of 16 in. dia. for the H. P. an<l two of 16 in.

for the I. P. These are fitted with balance pistons

4 in. and 4 3-4 in. dia., respectively, connected on
top with the main condensers. The low pres-

sure valves arc two in nuniher. the upper JO in.

dia. and the lower 28 1-2 in. <l:a., with live steam
between, so as to effect a balance. The valve

gear is of the regular Stephenson double bar
link pattern The pistons are i.f cast steel,

dished, e.uii tilted witli two rings 5-8 in. wide
and 3-4 :n. deep. The rods are of steel 6 3-4 in.

dia., and the crossheads are bolted to cast steel

slippers lined with white metal, lljc crosshead
pins are 7 in. dia. and 8 in. long, bored with a
3 1-2 hole. The connecting rods are 7 ft.

between centers. The crank shafts are forged
steel, built 'jp. When the two ciigincs are

coupled together on each shaft, the H. P. cranks
are opponte. The crank shafts of the forward
engines are 27 ft. 6 in. long, 13 1-2 in. dia., with

a 6 in. hi»le. The crank pins are 13 1-2 in dia.

and 17 in. long. The dimensions of the crank
shafts of tlie after engines are: length 24 ft. 10 in.,

diameter, 17 in. with a 7 in. hole, with journals

15 in. dia., and crank pins 17 in. dia. and 14 1-2

in. long. The crank shaft bearings are fitted

with bottom brasses and cast steel caps, all lined

with white metal, and arranged for water circu-

lation. The main steam pipes are 12 in. dia., of
copper strengthened with 1-8 in. steel bands,
spaced 6 in. apart. Steam is carried between the
various cylinders and condensers by outside
pipes of composition, fitted with expansion
joints. Tlv' r< \orsing gear is so arranged that

the two engines on diu- shaft can be simultane-
ously regulated from cither engine room. A
disk stop valve, with balancing piston and but-
terfly throttle is fitted to each engine. The
thrust blocks are fitted close up to the after en-
gines. The pedestals are cast iron of horse shoe
form, lined with composition. The thrust shafts
are 16 3-4 in. dia, and 12 1-4 ft. long, with a

7 1-2 hole. There are 12 collars on each shaft,
21 3-4 Hi. dia. and a in. thick, spaced 3 m. apart.
The propeller shafts are in two sections, 18 in.

and 17 in. dia., with 1 1 in. holes and 72 ft. long.
Tliey are splayed, and the outboard ends are car^
rie«l in heavy steel brackets set close to the pro-
jieller hubs. The bracket bearings are 25 in.

dia. and 34 in. long. The propellers are of man-
ganese bronie, 3 bladed, true screws 16 1-2 ft.

dia. with adjustable pitch normally about 20 ft.

Coming back t<i the engine room, the main
condensers arc of cast brass, 10 ft. q in. long and
5 ft. 9 in. dia, each fitted with 3,684 tubes, hav-
ing a cofilinij surface of 5.425 sq. ft. The tubes
are 5-H in. ( ). D., 20 B. W. G., s^ced 15-16 in.

centers. Each engine is provided with one
double vertical Blake air pump, with steam
cylinders 12 in. dia., and water cylinders 25 in.

dia. and 18 in. stroke. A centrifugal circulating
pump is fitted for each condenser. Each is

driven by a horiacontal engine, with a 12 in. by 9
in. cylinder. The suction and dischaige pipes
are 14 in.
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4 MARINE ENGINEERING.

Steam at i6o lbs. is supplied by five double
ended and two single ended boilers, 1 6 ft. 3 in.

dia. Four double ended are 18 ft. long, and one
19 ft. II i-d in. long, and the single boilers are

9 ft. 5 in. long. There are eight Fox's furnaces

in each double ended boiler, and four in each
single ended boiler. All boilers are under the
protective deck in three water tight compart-

ments, and arc fired athwartships. Armor bars

are fitted inside the smoke pipes. In the double

ended boilers there veO04 tubes, a 1-4 O. D.
and 296 stay tubes. The single ended boilers

have 466 plain tubes and 152 stay tubes of 2 1-4

in. dia. All are fitted with shaking erates. The
grate surface of all the boilers is 1,016 sq. ft. and
heating surface 33,432 sq. ft., or a ratio of heat-

ing surface to grate surface of 32.9 to i. Forced
draught on the closed stokehold system is used.

Each fircroom has two Sturtevant blowers, with

double engines, 5 in. by 4 in. and fans 60 in. dia.

and 18 in face.

Auxiliary machinery is numerous, and in-

cludes auxiliary condensers, feed pumps, fire

bilge and water service pumps, turning engines,

grease extractors, steam traps, ash hoists, ven-

tilattng blowers, distilling apparatus, turret turn-

ing engines, ice machine, machine tools and en-

gme, and various other minor engines. The elec-

tric plant is extensive, eonristing of three sepa-

rate sets of generators, each with a capacity of

400 amperes at 80 volts. All of the machinery

aboard, including the water, wdghs 1,543 tons.

On her official trial the four main engines of

the Brooklyn developed 18,248 horse power, and

all of the machinery in operation gave a total of

18,769 horse power. The main engines averaged

a little in excess of 136 revolutions with the

boiler pressure at 158 lbs., the vacuum 25 in. and

the throttle wide open. The average speed was
21.91 knots. This was on a displacement of

8.150 tons. The air pressure in the fire room
was 2.26 in., and the boilers gave steam freely.

The temperature in the engine room was 100

dcg. and in the fire room 118 deg. Fahrenheit,

The proportions of indicated horse power, taking

into account aU of the machinery in operation

were, per sq. ft. grate surface. 18.47; heating sur-

face. .56; cooling surface, .81; pet* ton 01 ma-
chinery, I2.t6. With the after engines alone the

Brooklyn can maintain a speed of 17 knots. At
full speed she has a radius of action of 1,758

knots, and at to knots, cniising speed, of 6,088

knots. Her officers, and meti number 360.

For many of the foregoing particulars and

for the section wc are indebted to the Journal of

the American Society of Naval Engineers.

.\ccurate details of her run acn»ss the At-

lantic arc not yet obtainable, though telegraphic

advices report a very satisfactory trip with a goal
record for economy.

Plans for the hull were drawn by the Bureau
of Construction and Repair, and the machinery

was designed under the supervision of Engineer-

in-Chief George W. Melville. U. S. N.

STBAM5NIP VIBRATIONS WITH RfiCORDS OP
RECENT OBSERVATIONS.—a.

t)V VHOr. W. F. OUllANO.

In the preceding paper the causes of ship vi-

brations and the immediate results of these

causes furnished the subject of discussion. We
have next to examine the means available for the

diminution or more or less complete suppression

of such vibratory motion. The ideal solution,

will of course, involve the removal of the exciting

cause, and this should be the object of first atten-

tion in our examination of the problem before

us.

Taking first the case of a single crank engine

and omitting the influence due to valves and valve

gear, we will examine in some detail the amount
and distribution of the forces due to the ineitii

of the principal moving parts. These may be con-

veniently considered under three heads: (i) Tht.

reciprocating parts including ^e piston, piston

rod, and crosshead; (2) The connecting rod, and

(3) The crank. We may also consider the forces

under the two heads of vertical and horizontal,

of which naturally in vertical marine engines the

former is the more important
Tliese forces may also be represented in two

ways. The first of these is snown in Figs. I and

2. Counting from the position of the crank when
on the center nearer the cylinder, crank angles

arc laid off on the base line OX, and the corre-

sponding forces, vertical or horizontal as the case

ma^ be, are laid off vertically, thus giving tht

various curves as shown. These give for the en-

tire revolution graphic histories of the vertical

and horizontal forces due to the various parts

above enumerated. These forces are computed
for the moving parts of the high pressure cylinder

from the data furnished by the design of a triple

expansion engine of the folkiwing diief dimen-
sions.

DiMwter and troke. 36", 41 i>a", 66° x 45"
per tyilnutc xoo

Rfttioof c(^t'.neLtit)g rrwl to crank,,,,, 5:1

*• "errak 9,1*7

The seconrl method of representation is ilhts-

trated in Fig. 3. In this diagram the crank posi-

tions are denoted by radii drawn to the circle

ABCD. The radius of tlus cirde is of such

len^h as to represent the imwimiun value of the

horizontal force, or the value for a crank angle

of 90°. Tlien in any given crank position OP,
the horizontal projection OQ will represent the

horizontal force for such position. QR is tboi

laid off to represent the total vertical force lof

the same position, and OQ will therefore give the

total resultant force in both direction and amount.
For the entire revolution the representation will

take the form MRBND. In general, as is seen,

the resultant direction does not coincide with

that of . the crank. In such a diagram the to^
force for any weight having rotary motion alone,

such as the crank or a shaft counterbalance, is

represented simply by a circle. Thus EFGH
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represents the force due to the crank, while

KBLD plotted in the same way as MBND shows
that due to crank and connecting rod combined.
TTie circle ABCD show s the part of the total

force equivalent to that furnished by a roialing

weight. Such weight in this case is represented

by the crank plus 55 per cent of the connecting
rod considered as having its center of gravity co-

incident with that of the crank pin. With these

circular diagrams the crank being in any position

represented by P or S, the radii OP or OS give

the constant total force, while the projections OQ
and OT or PQ and ST give the horizontal and
vertical components.

Those diagrams represent the forces for an
actual design as given above, and are determined
by nioans of formulae given in the appendix.
With the general character of these curves be-

fore us, it is easy to see the nature of the effect

due to any weight or system of weights used as

cotmterbalances, and having motions similar to

dnse of the moving puis of the engine. Thus
for a rotating shaft counterbalance, the history

1

1

1

l>\ i
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—
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ABC—Vertical force due lo the rt-ciprocating twrtt.
r>RF—Vertical force dnc to the cunnecting rod.
«i HI—Vertical force doe to the crank.
JKI/—V«rUciU tore* du* to Vom Brincipal nwviag partn^inn

would be given by a circle in Fig. 3 as already
noted. In no cnse, however, can such a weight
produce a complete balance. If it be so taken as
to giTe a constant radial pull equal to OB« and

directed opposite to that of the crank, then it

may be readily seen that the horizontal forces

will be baUuiced. In such a case, however, a
large unbalanced vertical force will still exist as
shown by the diagram. Due to the unsym-

>

FORCE

IN

POUNDS.

a

aso

M 18U STW

\

\

/

FIG. 2.

OFHOX Horijontal force <1ue to the craak.
ODBEX—Total burlzontal force doe to conncctinK rod.
OHUIX—Horizontal force at crank pin due to connecting rod.
OABCX—Total horUontal torca oa cnnk abaft.

metrical form of this diagram, a result due to the

angularity of the connecting rod, no such weight
can balance the vertical forces. A weight so

taken as to give a force represented by Oil for

example, virould be the nearest approximation*

but there would still remain unbalanced forces

as shown. In such case also, new unbalanced
horizontal forces would be introduced by the

counterbalance as shown in the fiiagram. Thus
with the crank at P, OQ and OR are the hor-

izontal and vertical forces due to the parts of the

engine, while 0\' and M " are those due to the

counterbalance. The differences are apparent.

An examination of KBLO shows that a rotating

counterbalance can be so determined as to

nearly balance the forces due to the crank and
the connecting rod combined, but without the

reciprocating parts. Such a weight might he so

taken as to give a radial pull representetl by OB,
thus balancing the horisontal forces and leaving

the vertical remnant as shown, or it might be so

taken as to give a pull represented by OW,
thus balancing as ctosely as possible the vertical

forces and introducing a horizontal unbalanced
component.
The result of attempting to counterbalance the

etitirc system of forces by a rotating weight
piving a radial pull as represented by OU has

'I. ;ihi,-,ilv referred to. If it is desired 10

counterbalance as nearly 35 may be the entire

system of vertical forces without thus introducing

large additional horizontal forces, then the

counterbalances must take the form of weights

having motion similar to that of the parts lo be
counterl>alanccd. This plan has been used to

some extent on small boats, and the counter-

balances thus employed are termed bob-weights.

The plan was first brought prominently forward
by K. F. Yarrow, whose paper read before the
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Institution of Naval Architects may be con-

sulted for further details.' The weights are actu-

ated by a connecting rod given motion by an
auxiliary crank or an eccentric. ( »bviuuslv tlie

forces due to these actuatin}^ parts must be taken
account of, and they may be made to answer as

part of the shaft counterbalance. With bob-
weights the balance of vertical forces is only ap-
proximate, and usually less perfect than could be
obtained by a rotating weight. This is due to the
angularity of the connecting rod which actuates
the weights. Thus if it were the same as that of
the main connecting rod and the weights of the

counterbalance system were the same part by part

as those of the moving parts of the engine, the

vertical force developed by the former would be
represented in Fig. i by shifting ABC along 180".

The result of the combination would be a residual
force shown bv ABCDE Fig, 4. If the balance
were cflfcctcd by a rotating woiplit the residual

vertical force is readily determined from Fig. 3,
and is represented in Fig. 4, by FGHIJ. The lat-

ter of these residuals is abotit one-half the former,
and it will be noted in each case that the period
is one-half that of the fumfamentals, or in other
words that there are twice as
many alternations per minute as

with the original f. irrt--..

For the determination of the
counterbalance weights in die
various cases discussed, the most
satisfactory method will be
through actual investigation by
means of such diagrams as those
here shown. In default of such
methods, approximate vidues
may be found by means of the
following rules:

If a shaft counterbalance is to be
used to give a force represented
by OB Fig. 3, it must be located
opposite the crank, and its mo-
ment or the product of its weight
by the distance of its center of
;^ra\ ity from the sliaft center must
equal the similar product for the
crank, plus the product of about
one-half of the connectinpf rrid

weight by the crank arm. In
tbe present case the weight of the
cranks webs and pin is 2767
pounds, while their center of
gravity is 1.07 feet from the shaft
center, the weight of the connect
ing rod is 2770, and the crank
•rm is r.75 feet. Hence the sum
of the moments would b( 2-f>y x
^•07 + 1385 X 1.7s = 5374 and
the counterbalance weight mul-
tiplied by its arm must equal this amount Thus
use might be made of 5374 lbs. at an arm of i

!^l'J?Jl?^7 lt>s. at an arm of 3 feet, etc In the
> VoL XXXV. p. ns i>»4.

present case, as we have seen above, the more
accurate value for the fraction of the connecting

rod weight is .55 instead of .Sa If a shaft counter-

balance is to be fitted so as to balance as nearly

as may be the entire vertical force irrespective of

the additional horizontal forces introduced, then

the product of its weigfat by the distance of its

center of gravity from CTie shaft center must equal

weight of reciprocating parts multiplied by

the crank arm, plus the weight of connecting rod

muhiplied by the crank arm, plus the moment of

the crank as before. This sum will be of frequent

recurrence in the course of our examination, and

for convenience we will designate it as the

characteristic nioment of the moving parts. The
similar sum for the parts of a counterbalance

system consisting of shaft counterbalance, auxil-

iary crank, connecting rod, and bob-weights, will

comprise the product of the bob-weights by the

auxillarv crank arm, plus the product of the aux-

iliary connecting rod by the same arm, plus the

moments of the auxiliary crank or eccentric, and
of the sliaft counterbalance, about the shaft axis.

This may be called similarly the characteristic

mtmunt of the counterbalance system. If the

Fio. 3.

system consists of a shaft counterbalance alone,

the characteristic moment is simply the moment
of the weight about the shaft axis. In the present

case the weight of the reciprocating parts is 3155.
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Hence the characteristic moment of the moving
part* is:

•155 X 1.71 -i 170 X t.7j tjdj X tMf ttj/k

and the <;otmterbalaiice mutt be so ananged as

to give tlw same moment If a combination of

1U,UU 1) c

8 It
270 /'am

N I i

CRANK ANGLES. riO. 4.

shaft counterbalance and bob-weights is to be

used, the characteristic moment of the system
must have the same value. In fact the i;;eneral

rule for complete vertical counterbalance requires

that however the weights may be divided

between shaft counterbalance and bob-weights
with their actuating parts, the characteristic mo-
ment of the system must equal tlial of the moving
parts of the engine.

Where a shaft counterbalance alone is used, the

vertical balance, or that in the direction of the line

of motion is in >rc n nr.nionly parlia! rather tliau

complete, and in consequence the moment of the

weight would vary between the limits defined

as above (in the present case 5374 to 11580), ac-

cording to the relative importance of a balance of

fcnres in a direction at right angles to the line of

motion, or in the direction of the line of motion.

We have thus considered in some detail the

babncing of the forces due to the princi]>a! mov-
ing parts of a single crank engine, for the reason
that the principles developed may be readily ex-
tended to the more general case of multiple

cranks and valve gears. Omitting, however, for

the present, the influence due to valve gears, we
will proceed with the simpler comhinatiims of

cranks. Thus with two cranks at right angles tlie

general result must be obtained by a com-
bination of the curv'cs for the principal moving
parts of each engine. In such case if the moving
parts are of the same weight the maximum forces

up and down will be of the same value, and a
complete and practically perfect counterbalance
can be obtained by a weight at 135' from either

crank and having a moment about 1.4 times the

characteristic moment for the moving parts of
one engine. Tf a combination of shaft and bob-
weights is to be used, their characteristic mo-
ment must have approximately the same value.

If the moving parts are not nf the same weight

the case will require detailed consideration, and
the resultant force diagram will give the necessary

data for determining the location and amount of

weight for counterbalance. An approximate
value will be found by taking .70, the sum of the

characteristic moments for both engines, and lo-

cating it at an angle somewhat greater than 135°

from the crank belonging to the heavier parts.

If the two cranks are opposite it is evident that

each set of moving parts may be considered as a
counterbalance system for the other, and if the

moving parts are of the same weight the balance

will be complete but not perfect. This point has
been referred to above in connection with I'igs.

I and 4, and arises from the angularity of the con-
necting rod. The residual force ts by no means
inconsiderable, being in the case of a pair of en-

gines such as here consideri <l, an<l as shown by
Fig. 4, of a maximum v.iaie of about 8,000
pounds in each direction, and thus giving a total

change of stress of 16,000 tbs. twice m each revo-

lution. The importance of these residual forces

was first prominently brought out by Messrs.

Robinson and Riall-Sankey in a paper read be-
fore the In.stitution of Naval Architects, to which
further reference may be made.* If the moving
parts are of unequal weiglu. a counterbalance
system must be used of angular location opposite

the crank belonging to the heavier parts, and of

characteristic moment equal to the difference of
those for the two sets of moving parts.

Turning now to the engine with three cranks
at 120° and with equal weii,dit> of moving parts,

we should find by plotting three curves similar to

JKL Fig. I, wiui an angular difference of lao*
that the residual force wojdd very nearly vanish.

Such an engine is therefore self-balancing so far

as theresidual forces are concerned. If themoinng
parts are not of the same wi 'L^ht. the case will

require detailed cxaminalim, ;iiul the result of the
combination of the three curves plotted with 120°

angular interval, and taking note of the .crank
sequence, will show the amount and angular loca-

tion of the maxitinnn forces, and heiue the char-

acteristic moment and angular location of the ne-

cessary counterbalance system. If the curves for

thethreecvliiidiTsare cttnibincd with some ang\i-

lar relation other than 120*, the result will show
whether such a combination is better or worse
than that given bv the regular 120' relat'nnship.

A series of trials in this way would serve to de-

termine an angular relation for any given engine
for which the residtant force would be a min-
imum. Such an investigation may preferably be
carried out in the following manne.-. Any two
curves arc taken, as for example those for the

high and intermediate, and combined at a series of

angular intervals until a result is found such that

the mean of the extreme values is as nearly as
possible the same as the mean for the remaining
or low ])res<uro cylinder. The anL,de thus deter-

mined between the high and interrue<liate is then

noted and the location of the maximum and
minimum for their resultant will show at what
angle the low pressure crank should be connected
in order to produce the nearest approach to a per-

fect balance. Thus with the engine used for il-

lustration the total vertical force for the H. P.
cylinder varies from about 43.300 upward to

35.300 downward. For the I. P. the correspond-

nig figures arc 47,100 and 38/xx>, and for the
L. P.. 56,500 and 44,3001 If now these are com-

« Vol. XXXVI. p. 309, 1*91.
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bined with crank intervals of 120" we shall find a
resultant furrr \aryin^ frum about 1 1,500 upward
to 9,000 downward. If, however (the sequence of

cranks being High-Intermediaie-Low, in the

order of passinj^ a "^iven p4iint), the angular in-

terval between the high and uuennediate is made
105*, and that between the intermediate and low
129°, the resultant force is reduced to about 5.000
in each direction, or about one-half the former
range. A system of couiUerbalaiice-^ could do but

little better, so that by such an arrangement of

cranks the engine may be made self-balancing

within tlie liniit usually attained.

i'assing now to the four-crank engine we find

for 90^ crank intervals, and equu weights of

moving parts, practically a perfect V)alance. This

is readily understood wlicn we renumber thai the

four-crank engine may be considered as two pairs

of two crank engines for each of which the
residiwl force is rcj)rescntcd by a curve as

ABCDE, Im^^. 4. The final resultant will there-

fore be tliat due to a combination of two sets of

such curves with 90° angular interval, and this,

as is seen, is practically O throughout the revolu-

tion. If the weights of the moving parts are not
the same, a special examination will be required,

from the results <>{ \v1ii< !i the necessary character-

istic moment an<l an^viiar lucalioii ol' a counter-

balance system can be determined. In particular

it may be noted that with the moving parts of say
cylinders i and 2 equal with cranks at 180*, and
those of cylinders 3 and 4 equal with cranks at

180", the two pairs of cranks being at ^o", but the

weights of I and 2 being different from those of

3 and 4, the combination will not give a perfect

balance. The result will be represented by the
combination at ij(f iiuerval. of two unequal sets

of curves like .MiCDI'l I'ig. 4, and will give a
residual alternating force of two complete periods

per revolution. In a similar manner as for three

cranks, a special arrangement of the four cranks
may be found for any given case with difiFerent

we'phts of moving parts, such that the balance

will be as nearly perfect as possililc, and thus the

use of special counterbalance may be avoided.

Turning now to the forces introduced by slide

valves and gear, we note tiiat tiie parts may be
reduced approximately to the same heads as in
the case of the principal parts of the engine, and
hence the same formula and methods apjjly with-

out change. We may thus derive for each valve

gear a series of curves similar to those above de-
scribed, and such that when combined at the
proper angular inter\'als with those for the prin-

cipal parts of the engine, the result will give the

total force due to all moinng parts. In general
with valve gears the angtdarity of the rods and
the total forces are relatively '-niall sn th.it no
serious error will be introdnctd l>y m -It the

angularity, and taking in each case the vertical

force as given by what we have called the cfiaract-

erislic moment for the gear, nniltiplied by the

sauare of the angular velocity and by the cosine

01 the angle made with the vertical, and divided

by the value of gravity. This would be eqtial to

the vertical force due to a revolving weight on
the main shaft having a moment equal to the

characteristic moment of the valve gear.

We have thus far examined the question of a

balance of the inertia forces considered only with

reference to the force resultant. Attention must
also be given to the resultant moment as applied

to the shaft or bed plate. Thus suppose for a
single engine that a single shaft conuterbalance

were located in the proper angular relationship,

but at some distance from the crank. The resoh
of the vertical forces, as is readily seen, would
be a rocking moment ou the sliaft tending to im-

part a see-saw motion to the engine, the more
severe as the moment arm is greater. Similarly

if a single bob-weight were connected to an
auxiliary crank at some distance from the main
crank, the result would be the same. It is readily

seen that like conditions will result for two cranks
at 180° and for various other arrangenit iits of

cranks. The entire system of forces due to the

parts of the engine and to the counterbalance
system or systems must therefore be considered

and adjusted as nearly as may be. so that the ver-

tical resultant and the vertical moment shall both
vanish. To this end the history of tlie rocking
nioMient for the unbalanced engine throughout
tJie revolution must be obtained. This may be
found from the curves of resultant vertical force
similar to JKL, Fig. i. Taking diree cranks for
illustration, we may use the L. P. center line as

the origin of moments. We then take for a given
angle the vertical forces for the H. P. and I. P.
cylinders, and multiplv the former by the dis-

tance between the H. P. and L. P. center lines,

and the latter by the distance between the I. P.
and L. P. center lines, and combine the products
according to sign. I-'orces upward may be taken
as positive aiul downward as negative. Thus a
positive product wouki denote a moment tendiiig

to elevate the forward end of the engine and to
depress the after end, and a negative product
vice versa. The result thus found will give there-

fore the rocking moment for the angle taken.
These results being plotted on a horizontal axis

of angle as in Fig. i, the entire history of the

rocking moment will be known. In general it

will be found periodic in character, showing a

tendency to rock the engine to and fro longitu-
dinally once in each revolution. .\ counter-

balance weight or system may then be introduced
at the proper angle as shown by the resultant
curve, and of proper size and at the necessary
distance from the L. P. center line, to give ap-

proximately a numerically equal moment of op-
posite sign, and thus to effect an approximate
balance of rocking moiiients. In the deter-

mination of this counterbalance three specifica-

tions are required, (i) Angular location. (2)
Moment about shaft axis or characteristic mo-
ment as defined in connection with a counter-

balance system. (3) Location relative to L. P.
center line. Item (2) may be taken the same as
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for the balance of vertical resultant force, and (3)
so determined as to give the necessary moment.
In general, however, (i) will not agree with the

reqairement for vertical resultant force, and (3)
moreover may give a location far lieyond the

limits of the engine proper. It the engine and
ditp formed one rigid whole, the location of the

counterbalance system far from the engine would
not render it ineffective. But practically the
flexibility and elasticity of the structures with
which we have to deal, require all cotmterbalances
to be applied at or very near the engine. If item
(2) is made larger so as to reduce the distance

from the L. P. center line, then the vertical re-

sultant will be no longer approximately balanced.
It will thus be found in general that with cranks
at equal angles the conditions for the nearest i>os-

^te twlance of vertical forces and of rocking mo-
ments cannot be fulfilled at the same time. We
shall recur at a later point to such cases as do
aclm't the approximate fulfilment of these con-
ditions.

MECHANICAL METHOD OF ASCERTAmiNQ
STATICAL STABIUTY OF SHIPS.*

BV A. G. RAMAGE.

The apparatus consists of a small tank A, hold-

ing water. The surface of the tank should be

just sufhcient to admit the wood sections of the

ship, and permit them to be turned through the

required angles. B—Figs, i, 2, 3, 4, and 5—'is

a frame attached to the sides of the tank, guiding
die sliding block C, «^ich can be raised or low-
ered by tne screw d; a—Figs. 2 and 4—is the

arm to the outer part of which the sections are

attadicd: a can be turned through any angle by
the wonn E—Figs. 3 and 6—the angle being in-

dicated by the finger h on the plate f—Fig. 6;
g—Figs. I and 4- is \hc itidicating arm bal-

anced on a knife edge H, and muktplytng at its

free point the vertical motion imparted to it by
the float M through the rod L.

Sections of wood representing moan sections

Rcatl before tht Institution of Naval Ari,blt«ct» in London,
April, t*9t.

DIAGftAMS or APPARATUS FOR ASCBRTAINING STATICAL .STABILITY OP SHIPS.
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over the length each represents in its thickness

arc attached to the arm a, so that they are verti-

cal when the finger points to zero, and so that

Ae water-line to which the sections are to be im-
mersed is parallel to the surface of the water.

The sections arc then screwed down into the

water by the screw D till they are immersed to

the required line. The float having risen owing
to the displacement of the water, the indicating

hand has moved through a large angle P.

When the water is still mark the position of the
indicating hand on the board placed behind it,

then raise the sections, and by the worm turn

them round to the first angle of heel, say, 20
deg., screw them down till the indicatincr hand
has swept through the same ai^Ie as for the up-
right displacement. They are then at the correct
draught for the inclined position. Make a pencil

mark on one or two points of the sections at the
•nrbce of the water, then lift Hht sections by the
vertical motion. The sides of the tank having
been made level to the surface of the water, lay

a Stia^ht edge across the sides of the tank, and
draw the water-line all round. When the
inclined water-line has been drawn, unscrew
the sections, and saw off the immersed
part, balance dt on the needle points, and ascer-
tain its center of gravity or center of buoyancy,
and measure with a scale its position from the cen-
ter line and from water-line. Glue the sections
togedier agaui, putting in a layer of wood to
make up tne saw rift, and repeat the operation
for other angles. The points thus obtained hav-
ing been set off on the body plan, with the center
of buoyancy calculated for the upriglit position,
give us the locus of centers of buoyancv, from
which the rigliting arms may be measure 1.

I shall now deal with some of the objections
which might be raised to the system, and also
point out some of the difficulties which have to be
overcome, and things to be gxiarded against. I

do not think any one will object to the balancing
of scflioTi':, hrraii'^c other systems which have
gained considerable credit make use of these, and,
though the horaogawity of the wood used is an
essential, this can generally be secured hv select-

ing clean yeltew pine' for the purpose. The sec-
tions shouM be balanced first on the center line

to prove that both sides are of equal weight. The
watei^bsorbing powers of both sides should
also be the same, or else the balancing should be
delayed until the wood is dry. Yellow pine ab-
sorbs an amount of water, even after being coat>
ed with varnish, sufficient to sensibly l^ect the
indicator hand. That is to say. the point of rest
of the indicator will be higher after the sections
have been lowered and raised than before the
sections were put in. Care should therefore be
taken that the indicating arm passes through the
same arc as in the first instance.
The chief point we have to consider is the

sensitiveness of the indicator. T\Tav not a layer
sufficiently large to affect the accuracy of the re-

1 Known In AmerlcM iMvcticau wblu pint.

stth be too small to affect the indicator? Here
is a sheet of tin of the size of the cross section at

the watir-Hne at 30 dcg. inclination, which, on
the scale to which the sections are made, repre-

sents about 3-8 in. If that sensibly affects the in-

r.8.8

dicator, we may conclude that it is sensitive

enough for all practical purposes. 1 put it in tlie

water, and there is a sensible motion of the indi-

cator. The difficulty of marking the sections cor-

rectly, owing to the viscosity of the fluid, is an
objection that miglit be raised, but if some blue

be mixed with the water there is not much diffi-

culty In marking the true position of the water-
line.

Tlie time necessary to make the sections and
perform the operation is not great if we leave out
the time which the glues lake to harden when
the parts are being reunited. A smart model
maker will cut out the sections in about four

hours, dipping, sawing, and balancing two hours,
and gluing up, say two hours. The advantage
lies in lliis, that the intelligent joiner or ni' lei

maker can perform the whole operation, and he
who is responsible can satisfy himself by a glance
at the accuracy of the results, without wading
through a labyrinth of figures. Pins can be
driven into the sections to mark the position of
the centers of buoyancv, the mean position of

whicl) sliould be set off on the midsliip section

drawing. The indicator on my apparatus mag-
nifies the vertical motion of the surface forty

times. As to results, you will find on diagram.
Fig. 8, cur\es showing the comparison of tlie re-

sult of calculation with the results given by the

apparatus. The time necessary to get a safndeiit
number of points, say, at 20. 40, 60, and 00 deg.,

is probably the worst feature of the arrangement;
bat if tiiree or four vessels are worked at the

same time, which can be done, the time taken is

much less than for the ordinary calculation. It is

very important that the center of buoyancy for

the upright position be very carefully nlcuUted.
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ROTARY AM) RnCIPKOCATINQ ENGINES AS
APPUED TO SHIP PROPULSION.*

BV HON. CHAKLKS PARSONS.

The advanlages of a rotary motor for tlie pur-
pose of marine propulsion are manifest as re-

gards a direct application of the force of the

steam to the shaft to be driven, and a consequent
saving of Imlk, weight, friction, and wear. When
such a motor is shown to be economical in steam
consumption, and that the power delivered by the

m<;>'a>r at a high speed of rotation can be econo-
mically transformed into thrust-power by the
screw propeller, and that the wiiole of the machin-
ery is simple and easy to work, the position of the

rotary motor becomes well established as a rival

of the reciprocating engine, provided there are

no drawbacks to dctr.-ut from the ,'u!v.inla<jes

which it manifestly possesses. Up to tlie present

no such drawbacks have shown themsenres, or
seem likely to do so.

The compound steam turbine consists of a se-

ries of steam turbines set one after the other on
the same axis, so that each turbine takes steam
from the preceding one and passes it on to the

succeeding one. ICach turbine of the set consists

of a ring of fixed blades called guides fixed to

the casing, and also of a ring of moving blades
attached to the shaft. The steam from the steam
pipe entering all round the shaft passes through
the first set of guides, then throug4i the first set

of moving blades, then througjh the second set

of guides, then through a second set of moving
blades, and so on through the complete turbine

motor. ITie blades are carefully shaped, as in

water turbines, and the action of the steam in

each turbine of tlie set is similar to tiiat 9f water
in the water turbine.

Steam is, however, an extensive fluid, and
thoupjh its action in each individual turbine is

approximately as if the tluid was inelastic, yet a
small incrtmeni of volume takes place at each
passaj::e thronsjh the blades, and the expansion

go:ng on at something like geometric ratio at

each ut the numerous successive turbines soon
assumes large proportions. Ratios of expansion
of fifty up to one hundred or even two hundred-
fold are common in one single compound tur-

bine of the condensing type; a notable feature in

turbine practice being that high expansion ntios
and very large volumes can he ecotiomically

dealt with without necessarily increasing the
size and weight of the engine to any large ex-
tent, or. what is perhaps more important and
gives the turbine a special advantage over or-

(linary engines, is that practically no increase in

frictional resistances is incurred by arranging

for the extra expansion, and exceptionsd

economy in steam is thereby realized. The high

Speed of revolution diminishes not only the

wdght of the engines themsdves in proportion

to a given horse power, but also of tite shafting.

• Read betel* tiM lottlMitllOB e( CM Boctaewvi Lm4oo,
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propellers, and supports, as well as of the hull.

The total weight of machinery in vessels of the

torpedo boat or torpedo boat destroyer class on
tht turbine system, will probably not exceed one-

third that of ordinary engines of the same power.

The consumption of steam on recent trials on the

Turbinia has been shown not to exceed 14 1-2

lbs. per indicated horse power at full load, or con-

siderably less than that of simihir engines <rf the

reciprocating class, so that the si7c and weight of

the boilers, and also the amount of coal carried

can be considerably reduced, and consequently the

total displacement of the vessel to l)e propelled

will be largely reduced, so that with a given

horse power much greater speeds may be at-

tained; or, on the other hand, heavier can^oes
may be carried with a given consumption ofcoal
per knot. To these advantages mu>t be added

that the space occupied by the turbines is very

much less than that occupied by ordinary en-
gines, thus increasing the capacity of the vessel,

and also that the turbine machinery being placed

near the bottom of the vessel, the center of

gravity is thereby lowered, and the stability of the

vessel incrca.^icd. Also, owing to their position—
and even in the Turbinia with only 3 ft. draught

—they lie almost wholly below the water line—

a

matter of considerable importance in war vessels.

The nlrnii-t total abscnco i>\ viliratinn, owing
to there beine no reciprocating parts, admits of

a dindttution m the vreight of the hull, and in fast

vessels admits of a degree of comfort not hither-

to attainable, and also in the case of warships,

emi)la guns and torpedoes to be worked with

ease and accuracy. Another feature is that,

owing to the reduced size and weight of the

shafts and propellers, this not only facilitates du-

Elication and repair, and enables spare parts to

e carried on board the vessel to' an extent not
hitherto practicable: but also, owing to jhe

smaller diameter of the propellers, it admits of

screw^propelled vesseb being used for navigatii^
shallower waters.

To summarize, the merits of the turbine sys-

tem applied to marine propulsion appear to be:

—

(i) Greatly increased speed, owing to diminution

of weight and smaller steam consumption; (2)

incrcascfl carrying power of vessel ; (t,) increased

economy in coal consumption; (4) increased fa-

cilities for navigating shallow waters; (5) in-

creased stabilitv of vessel; (f>) reduced weight of

machinery; (7) reduced cost of attendance on ma-
chinery; (S) reduced size and weight of screw
propellers and shafting: (q\ absence of vibration;

(10) lowered center of gravity of machinery, and
reduced risk in time of war.

The first ship fitted with turbine engines has
been the Turbinia. She is 100 ft. in length, 9 ft.

beam, 3 ft. draught amMships. and 44 1-2 tons

displacement. She has three screw shafts, each
directly driven by a compound steam turbine of

the parallel flow type. The three turbines are in

series, and the steam is expanded—^at full power
—from a pressure of 170 lb. absolute, at which it

reaches the motor, to a pressure of i lb. absolute,

at which it is condensed. The shafts are slightly

inclined, and each carries three screws, maldog
nine in all. The screws have a diameter of 18

in., and when running at full speed they nuke
3,aoo revolutions per minute. Steam is supplied

from a water-tube boiler, and the draught is

forced by a fan, mounted on a prulongaiioa of

the low-pressure motor shaft, the advantage of

this arrangement being that the draught is in-

creased as the demand for steam increases, and
also tiiai tlic powLT to drive the fan is obtained

directly from the main engines.

Up to the present the maximum mean speed

attained has been 323-4 knots, as the mean oi

two consecutive runs on the measured mile.

These runs were made after about four hours'

steaming at other speeds, and the boat on the

SECTION THROUOH MOTORS.

day of the trials had been fifteen days in the

water. It is anticipated tliat on subsequent

trials, after some alterations to the steam pipe, stiU

higher mean speeds will be obtained. As it stands,

however, the indicated horse power realized is*

2,100 and the consumption of feed water per in-

dicated horse power hour 14 1-2 tb., and the

speed the fastest of any vessel, irrespective of

size. The weight of the main engines is 3 tons

13 cwt. Total weight of machinery, including
turbines and auxiliary engines, condenser and
boiler, the propellers and shafts, the tanks and the

water in boiler and hot well, 22 tons. Thus nearly

100 hone power is developed per ton of nia-

SECTION THROUOH ENGINC ROOM

chincry, and nearly 50 horse power per ton of

displacement of boat.

In the Turbinia the stresses on the boiler and
machinery are, as br as possible, according to

thf Board of Trade rules, and At scantlings of

the hull are heavy for a boat of her size and class.

It is believed that when boats of 900 ft. in len^h
and upwards are fitted with compottnd ttirbine

motors, speeds of 35 to 40 knots may be easily ob-

tained fai vessels ca tiie destroyer class.
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ON USB OF WATER-TUBE BOILERS IN THE
MERCANTILE ilARlNE.*— 1.

•Y A. B. SRATON, K.C.I.M.A.

The resurrection and revival of the water-tube

boiler and its successful employment for naval

purposes has naturally caused the question to be
asked on all sides, "Cannot sttdi boilers be tised

with advantage in the mercantile marine?" and,

as may be supposed, the replies of engineers differ

very largely on the subject, varying between the

extreme opinions that there is nothing to hinder

their immediate adoption, and that such boilers

are not or never oui be fit for mercantile steam-

ships. The controversy, both in political and
professional circles, has practically revolved

round one particular form of water-tube boiler, so

taat the general merits of the case have been
eoafnsed, and in many instances entirely tost

si^t of.

The water-tube boiler first appeared in

America in the very early dsiys of tfiis century,

long before Queen Victoria ascended the British

throne. The object of Colonel Taylor, in 1807,
was to substitute for the heavy, roomy, and
somewhat inefficient Cornish boiler a generator
more suitable to the exigencies of shipboard, and
that after experience with the paddle steamer
Clermont on the Hudson. It will thus be seen
rhat at the outset tiie distinguishing features of

a water-tube boiler, viz., light weight and stmU
space occupied, operated to cause it to be pro-

posed in the mercantile marine of America.
Many efforts have since been made in America
to employ a water-tube boiler of some kind or
odier in mercantile ships, so that to-day the en-
gineers of the United Slates are in a much more
receptive mood for the adoption of the water-

tube boikr than are the engineers of this coun-
tiy, where hitherto the attempts to use that form
of boiler at sea have been few and hr between,
and mostly attended with ill-success. The pos-

sibilities of the water-tube system have not, how-
ever, either in Great Britain or elsewhere, be^
exhausted; and although there are at the present

time many types in successful use, none al-

together fulfil the necessary conditions for tiie

best form of water-tube boiler.

Considering the ideal water-tube boiler to con •

.<ist altogether of cylindrical compontnt-, with

either spherioU ends or ends of such a form as
to reqtttre no stayinj?, and subject only to internal

pressure, it needs little demonstration to show
that such a boiler must be lighter, stronger, and
more capable of withstanding rough usage than
a boiler which is a combination of cylindrical

components—a large portion of which is subject

to external pressure—rectai^ufatf boxes, flat ends,

etc.; and therefore it will be assumed that it is in

itself lighter than the Scotch boiler, pressure for

pressure, and especially so for hit^li pressures;

that it contains less weight of water than its rival:

„ * Read befor* Inttltatioa of Civil Eazint«r*, Uwdon,

that it can be designed to occupy as little or even
lejkS space than the Scotch boiler; and tlut

steam can be got up in it in half an
hour as against four to six hours with the

Scotch boiler. All these assumptions are, how-
ever, borne out by recent practice. In the
British Navy, experiments with both tlie Belle-

ville' and Thomycroft boilers have shown ihat

the type can be worked as economically as
to fuel as the Scotch boiler, and that the amount
of coal required to get up steam is considerably
less. There is indeed no prima facie reason why
a water-tube boiler, properly designed and prop-
erly worked, should not be capable of evaporatmg
as much water from a pound of fad as the ordi-
nary boiler can.

The enduring powers of the water-tube boiler

have not ye: been demonstrated, and as that is a
question of cost, it necessarily has a very im-
portant bearing in determining their use in oomr
mercial steam^ips. But here, again, there are no
prima facie reasons why a water-tube boiler

should not last as long as any oilier boiler; in-

deed there are many reasons why it should last

longer, not the least of which is the fact that it

is not subject to distress of itself as a whole, or
of any of its more important parts, on rapidly

raising steam, or on rapidly cooling dowii,
whereas a Scotch boiler is very materially af-

lectcfi by these circumstances, and the length of

its life is probably in the inverse ratio ^o the num-
ber of times steam is raised in it. It must, how-
ever, be understood that this statement does not
imply l!iat any of the existing boilers comply
with the ideal conditions, and consequently their

lasting powers may possibly be not so great as
that of the Scotch boi'.t r; Init the eviflenoe of the

boilers that have been fitted into ships of the mer-
cantile*marine points in the direction ci eqml or
greater longevity for the water-tube boiler.

The prime cost of the Belleville boiler is un-
doubtedly very much greater than that of the best
cylindrical boilers, and it is probable that every
kind of water-tube boiler in which so much
screwing and so much accuracy of fitting is in-

volved, and for which so many special fittiiu^s

are required, will always exceed the cost of me
old type of boiler; but the Babcock & Wilcox
boiler, and boilers of the type in which the tubes
are simply expanded in place, and for which no
special appliances are necessan.' either for circu-

lation or for fuel burning, cost little or no more
than the ordinary boiler. Experience with both
the Belleville and the Babcock l)oiler has shown
that defects and mishaps may be remedied at sea

by tht vessel's own staff, and that mishaps of a
more serious nature can, at comparatively sl^ht
expense and in a short time, be effected m port.

( )n the other hand, the mishaps to the tank

boiler, especially when it is getting old, are much
more serknis, refiairs can very seldom be executed

• to.3lb. ol water p«r lb. of cob)— frnrr. .•in<1 at »u ilec-—has
been ovapomted from tbe boilara of H. M. S. Furious when
bntnlns over 30 lb. coal per iqaare foot of grate.
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at sea, and when done in port necessitate a con-
siderable expenditure ot tunc as well as money.
With existing designs of water-tube boaler,

a little more care in stoking is neces-

sary, especially if the best results from
tbit fuel are requireu; but there is nothing
SO serious as to prevent the ordinary every-
day marine fireman from being educated in

a few hours to manage I'u- fires t)f a water-tube

boiler as well as he manages those uf the Scotch
boiler. From the conditions of employment in

the mercantile marine tliis is likely for some time

to be a ditiiculty ; still it is not an insuperable one,
and, if ships' eni^ineers will take the proper pre-
cautions, need not be one of long dtiration in

any ship.

Tlic ideal boiler referred to—or perhaps, prefer-

ably the boiler of the future, because it is not
likely that any boiler will ever quite fulfil every
requirement of an ideal boiler—must have a rapid,

uniform, and definite circulation, the upcast tubes
should be very considerably inclined from the
horizontal, and the nearer they are to the ver-

tical position the better; they may be large or
small according to fancy or circumstances; they
should be capable of easy examination, and
therefore must be straight or nearly so, and their

arrangement should be such that any one of
them may be easily drawn and replaced; the

downcast pipes, or those from the steam drum
to the walcj- pockets, should be as direct as pos-

sible and of considerable size, and at or near Uieir

bottoms there should be a receptacle vrith no cir-

culatinn—in other words, a dead end, so that

solid matter can, by gravity, be separated from
the liquid; the fireplace and its surroundings
should be of such size and nature as to allow of

the proper conibusiion oi the fuel and its effluent

gases, while the general structure of the boiler

should be such as to enable it to bear sudden ex-
pansion and contraction with impunity, and the
whole of the surface exposed to flame and hot

gases should be accessible for cleaning. If these

conditions are fulfilled, there is no absolute neces-
sity for using pure fresh water, inasmuch as the

rapidity of How will prevent deposition on the
upcast pipes by the mechanical scour of the

water; the dead ends permit of the denosit at a
safe place, and if there is any deposit on the

downcast pioes, they—^being of considerable size

and easy of access—can be cleaned w hen oppor-
tunity serves and if necessary, would go for a con-
siderable period without cleaning. The absence of

these conditions in the boilers of the Propontis
and other ships which have not been successes,

has no doubt conduced to tlicir failure, and al-

though to-day the means of obtaining fresh water
by evaporators, etc., permits of the use of pure
water in boilers, and has to a large extent been

the means of the admission of these boilers on
shipboard, that it is really no more a necessity

with the type when properly designed than with

the Scotch boiler.

ORHUN AND OeVELOPMENT OP THB FERRY-
BOAT—3.

BV IDWUI A. STBVBMi.

While the tietati of construction of the older

boats possessed historical interest, the means cm-
ployed bv various designers to meet the condi-
tions of the problem of ferryboat constroction can
best be exemplified by descriptioiis oC boifts now
in actual service.

There are now operating on the same route,

side by side, driven by practically the same en-
gines, \vx>oden boats of twenty or twenty-five

years of age, and iron and sted boats. The
models have not varied greatly as a consequence
of the change in material, excepting possibly on
the Hoboken ferry. On that route the woodc-n

boats were built with middiip section of a triangle

with its apex cut oflf, the frames being straight

and the floor narrow, but perfectly flat. On
other routes a vertical side and a nearly llat l>Jt-

tom were the universal characteristics. The pro-

pelling machinery of the side wheel boat usually

consists of a beam engine, single expansion type,

with poppet valves generally actuated by Stevens

cut oflf. The diameter of the cylinders varies

from 42 in. to about 50 in.; the stroke in late

years has been rarely less than 10 ft. Boilers of

various types are used, some of them closely re-

sembling the straight through design known as
the .Admiralty boiler, in others the double return

drop tlues are used; a single boiler is the rule.

Condensation is obtained by a jet, the air pump
being driven from the main beam. Steam pres-

sure is carried at about 30 lbs., though in a few
boats the pressure allowed by the InspeClOfl

reaches some 10 or 15 lbs. above that figure.

Thedispbcementof the Orange and Montdair,
of the Hoboken ferry, taken as typical of this type

of boat, is about 800 tons; their length on water
line is 217 ft.; the beam on the water line is 32 ft.

The cabins are heated by steam in radiators placed
under the inboard seats on the main deck. Ven-
tilation is generally secured by outlets through
the upper deck. This system can hardly be said

to give satistiactory results in Winter, when the
doors are closed as much as possible. The pas-

sage connecting the cabins at the ends of the

boats, which is rendered necessary by the pres-

ence of the paddle boxes, practically makes each
cabin a separate compartment for the purposes of

ventilation; the opening of the doors, therefore,

at both ends of the boats, even if simultaneous,

does not ensure enough circulation to entirely

remove foul air. The Orange and Montclair

were designed by F. B. Stevens, and were
buih in 1886; the hulls by T. S. Marvel
& Co.. of Newburgh; the cngmes by the W. &
.'\. Kletcher Company, of IIol>oken, N. J. These
boats wlien new represented the best and most
advanced practice of their day.

A number of such vessels have been douWe-
decked, and in this form have pcrtornied satisf;\c-

tory service. Where good results have not been
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attained, it has been due to lack of stability,

power, or structural strength of hull. The most
highly developed form of side wheel boats in this

country have been the Garret and Wiman, of the

Staten Island route. These boats are 235 ft. in

length, and 32 ft, beam on the water line. They arc

1888 by T. S. Marvel & Co., of Newburgh. Its

engines are by the Delamatcr Iron Works, uf

New York. Until this year she has had but a
single deck. Her length is 200 ft. ; her beam at

the water line 32 ft., with about 17 ft. depth of

hold. Tier engines are triple expansion, cylin-

MACKINAC, MICH., TKANSVEk STKAMER ST. lOSACK.

driven by two cylinder compound engines, 39 3-8

in. and 70 in. dia. by 60 in. stroke, of the

inclined type, resembling closely some of the Kng-
lish designs for side wheel vessels. There are two
double ended Scotch boilers, with a heating sur-

face of some 5,300 sq. ft., and 170 ft. grate surface,

designed for 110 lbs. pressure. The paddle wheels
arc of the feathering type, 17 ft. dia. The en-

gines are run at an average of about 40 revolu-

tions per minute. Owing to the fact that the dip

of the wheels is greater than designed, the adjuU-
ment of the eccentrics governing the angle of the

buckets has been so arranged that the full advan-
tage of the feathering principle is not obtained.

dcrs 18 1-2, 26, and 42 in. dia. and 24 in. stroke.

She has two boilers, of what is known as the Ad-
miralty, or gun-boat type, with straight through
draft, designed to work at 160 lbs. pressure. The
Bergen's air pump is operated by levers from a

low pressure crosshcad, but the circulating pump
and feed pump are independent. The objection,

alluded to in a previous article, to the use of an
air pump directly from the main engine of a screw
vessel, has been justified in the case of the Ber-
gen. Although its attachment to the main engine
was of excellent design, and no fault could be
found with the workmanship, the amount of care

required to prevent undue loss of motion has im-

1 '^.•l
ri: ^ Jli.jiii..:.

1

«L1I! jlTif 7l

k ^^^^
I>OUHLF.-SCREW KKRRVMOAT HAMKl'Rcl OK HOISOKEN IKkkV.

These lx>ats came out in 1888. They were built

of steel by the Columbian Iron Works, of Balti-

more.

Tlic Bergen of the Iloboken ferry was built in

pressed those responsible for her operation with
the undcsirability of this arrangement. Tlie longi-

tudinal section of the Bergen, shown herewith,
gives a clear idea of her general arrangement.
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She was the first of the screw passenger ferry-

bOftts successfully c^erated in this oottntry. There
had been previous boats built from designs of Liv-

ingston Brady, and alluded to in a previous arti-

cle, though since the date of publication some
doubt has been raist-d as to whether lliese boats

were even tried in ferry service. While the Ber-

gen was being desired, W. S. Cowles, who, to a
considerable expenence in ferry service, added
the advantages of a thorough mechanical educa-
tion, publislu-(l a ['ajur lu fnre the American So-

ciety of Mechanical Engineers, at its Bos-
ton' meeting, in 1885.* in which he sug-
gested a vessel designed especially for the Staten

Island route. Apart from sonic details as to the

arrangement of gangways and smokestacks, the

system of working the rudders, and the protection

afforded them from ice, ilieir design closely re-

sembles the Bergen. The greatest difference is,

tliat in Mr. Cowles' design, two universal joints

were sn^ested, one placed at each end of the en-

gine, "niis would liave allowed f ir the altera-

tion in shape undergone by all vessels for change
in thdr lomls. It 2»o altowed the midship sec-

tion to be made considerably shallower, thus re-

ducing the wetted surface.

The Oxton, a boat built in the eighties for ser-

vice between Liverpool and Birkenhead, and
driven by four screws, two at each end, had used
continuous rigid shafts from screw to screw. The
example set by her desu^ner, Simons, of Renfrew,
was loUowed in the Bergen, and hi the other

American boats that have followed her.

Measurements were taken on the Bergen to de-

termine the deviation due to the variation in load.

These deviations were found to l)c small enough
to be negligible. Exposed as ferryboats arc, con-

tiniiously to collision, experience has shown that

the gfuards overhanging the hull afford great

protection, but there have been cases of serious

damage to the hull, and, while this has bein

mainly at the ends, the increased risk due to the

use of steel hulls rendered some further protec-

tion amidships desirable. The natural method of

guarding against accidents at the ends is by the

use of collision bulkheads; but, in order to secure
safety against accidents in the region of the wzter
line, toward the middle of the vessel, longitudinal

bulkheads were introduced, running from one
collision bulkhead to the other. These bulk-

heads form longitudinal girders of great efficiency,

materially stifTening the hull.

A short time previous to building the Bergen,

die St. Ignace was designed and built by the De-
troit Dry Dock Company for service as a car ferry

on the Straits of Mackinaw. This branch of ferry-

ing has of lale years assumed great importance
upon the Lakes. Although, at first, the apparent
incongruity of carrying so large a non-paying
load, in proportion to the paid, a^ieared to limit

its usefulness.

The St. Ignace, a dcdeh ofwhich is shown, was
especially designed for ke breaking, and thus may

be viewed as a prectu'sor of the Pere Marquette,
illustrated and fully described in the May number
of Marine Engineering. The main differences,

apart from the accidental one of superstructure,

and the use of steel in the latter vessel for material
insteail of wwd, lies in tlie fact that the St. Ignace
has two sets of propelling machinery, the larger

one operating a screw 16 ft. dia. at the stem,

the smaller one of 12 ft. at the bow, the engines
and screws being entirely independent.

The second ot the passenger screw ferryboats

to appear in New York waters was the John G.
McCullough, built by Neafie & Levy, of Phila-

delphia, connecting tiie New Jersey terminus of

the Erie Railroad with New York city; she en-

tered Uie service in the latter part of 1891. This
vessel is 214 ft. over all, 43 ft. In am over the hull,

and 62 ft. over all. She is built of steel, with two
longitudinal and four athwartship bulkheads. The
maciiiiiery consists of a compound engine, with
cylinders 26 and 50 in. dia. by 30 in. stroke;

two Scotch boilers, and a surface condenser, and
independent Peculating air and feed piunp. Her
length is slightly less than that of the Orange,
above described, but slightly greater than that of

the Bei;gen. The beam in all these boats is e.x-

actly the same.

It is curious to note, however, the difference in

seating capacity. The Orange in her »ngle deck
form provided seats for 254 passengers, the Ber-
gen for 296, and the McCullough for 328.
Toward the close of 1891 and beginning of

1892 four more screw boats were put in service uu

the Ilndson River. They were tlic Cincinnati and
Wasliini^Iun, of tiie Pennsylvania Railroad, and
the Hanilnirg and Bremen, of the Hoboken fer-

ries. The latter boats were built from the same
design. They are 217 ft. long, 40 ft. in beam
over the hull, about 36 ft. beam at the water line,

and 62 ft. beam over the guards. Their arrange-
ment is very clearly shown in the photograph of a

model of the Hamburg. As will be seen in the

illustration, the plating is removed from a little be-

yond the collision bulkheads at each end of the

boat, and the frames are stopped short at the turn

of the bilge. On the left of the illustration, just

beyoni tlie collision bulkhead, may be seen ;!ie

diagonals of the truss, which extends the longi-

tudmal bulkhead until its line intersects the sjon

of the vessel. Indistinctly shown behind these

diagonals is the steering engine, which is of the

Williamson type. Within the main body o\ the

vessel, just aft of the collision compartment, is the

electric light engine and dynamo, while on the

opposite ude, and removed for tiie purpose of

clearness, is placed a ventiUting engine and its

coil of heating pipe. Next to the electric light

engine i^ a cninliincl air and circulating pump,
designed and built by the Geo. F. Blake VjO.

Next again comes the main engines, with four

cylinders, two of 20 and two of 36 in. dia. by 28

in. stroke. Against the midship bulkhead, but

still in the engine room, is seen the donkey boiler,

a »mall I'pright boiler of the ordinary type. Be-
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yond the miilship hulklu-ad arc the main hoilors

and coal bunki r. then a vacant space intervening

before one readies the forward CCUlittOn bulkhead»
beyond which is another steering engine. In the
ends, out of sigrht in the model, arc the water
tanks. The ph(j:i;y;rai>h .-"liou.s clearly the longi-

tudinal bulkhead, and its method of construction^

with openings close to the deck for ventilation of

the winjj compartments. The shaft may be
traced untlcr the engine room, while the propellers

and rudder are in clear view.

The cut of the Berj^cn shows the difference of

the suspension of tlie riuliler in these two boats.

On the Hobokcn ferry it has been usual to use

balanced rudders hung by the head only. On
other routes the rudders have usually been hung
by pintals.

In other screw boats there is usually a stem
post «^ich affords the propeller some protection^

but at the cx).st of a loss in efficiency. .\t one
time the Huboken boats suffered from broken
propellers, and the risk of leaving them without

protection sliould be considered. The greatest

dangers are old piles and other water-logged tim-

ber, which have a perverse habit of settling down
for a rest in lerrv slips. The breakage by ice, so

fonnidablc to tide wheels, is not to be feared with
propellers.

An unofficial trial trip of the large steanr

launch HUidc, built at Ayer's shipyard in Xyack
from the designs of Charles D. Mosher was car-

ried out June 18. This boat is 80 ft. long, 8 ft.

4 in. beam, and has a draught of 3 ft. 6 in. .Ac-

cording to the newspaper reports, a speed equiv-

alent to 3iwQ knots was attained on the measured
mile, not allowing for tidal corrections, and it is

said that this would have been o.Kceedcd had not

the engineer misunderstood the slowing down
signal. The boat is fitted with a quadruple ex-

pansion engine, with cylinders 9 in., 13 in., 18 in.,

and 24 in., with 10 in. stroke. W ith 250 lbs. pres-

sure in the boiler, which is of the Mosher u ater-

tube type, and the throttle valve partially closed,

the engines are credited with 650 rev.)Iutions.

The trial was witnessed by the owner, I^. Bur-

gess Warren, of Philadelphia, and Harrison B.

Moore and Francis Magoun, of New York. The
boat is composite build with steel frames ami

mahogany planking. The hull is divided into hve

water tight compartmetits. The boat is described

as having a forward <leek i.^ ft. l'>ng. aft of wliich

is a cockpit 13'ft. long, htted with the navigating

apparatus, witti seats along the sides and lockers

underneath. Next aft is an ice chest an<l china

closet on the port side, and toilet convenAnces
on the starboard side. Further aft are the ma-
chinery spaces, and then a tlining room 18 ft.

long, fitted with side seats and lockers, an ex-

tension table, and pantry and biilTet. The after

deck is alx)ut 12 ft. long. The Ellide has a large

awning running almost the entire length, a

single brass smoke stack, and carries a 13 ft. boat.
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NOTES ON BRITISH SHIPYARDS AND ilETHODS
OP CONSTRUCTION.*
BY WALTU MILLSK.

In this paper the author gives his impressions
of many of the large marine engineering estab-

lish incuts in the United Kingdom, which he
•visited not long ago. As these contain many val-

uable hints and ideas, the following extracts re-

lating to the belter known yards are given:

A. & J. Inglis, Engineers and Shipbuilders,

<jiasgow. The engine shops rather old style.

Round bottomed bnshcs are used in the main
journals oi the bed plates with flat tops, wrought
iron binder plates and bolts. Bushes hlled with
white metal. Top ends of eccentric rods forged
solid, then arc bored for tlie link pin, bushes
drilled for the bolts and are then cut apart.

Cranks built up in three sections; the separate
parts are pnl li\c;etlRT by sliriiikafji-, gas being
used to heal the parts. The crank pins and coup-
ling shai'ts are farther secured on the crank arms
by round steel keys. The t>ed plates of the en-

gines are planed off on the bottom. In machine
.-hop tools, tlic large upright planer, horizontal

boring and radial drills are prominent. The
shipbuilding yard is equipped with hydraulic riv-

ctors. Stationary" oil furnace is used to heat the

rivets, steam traveling cranes handle the material

about the yard. The riveting up of the reverse

frames, floor plates and beams, is done very rap-

idly. The frames are all faired up on the scrivc

board, the floor plates laid in place, and the holes

marked off. The frames, together with the re-

verse bar, floor plate and beam, are all re-as-

sein1)leil after punching, bolted up fair, then

taken by the steam crane to the hydraulic riveter,

which is swung on a gib crane, having a radius
long enough to reach all the rivet holes in the

assembled frames. The rivet boy takes the rivets

out of the furnace by the ehovelful, and with a

light pair of tongs drops them in the holes, and
the riveter follows up and completes the work.

J. Sc. G. Tlinmpson C'<i., I.iin.. f'lvilebank,

Glasgow. These works are very large and shops
modem; completed with overhead cranes and
new tools. Large vertical planers, horizontal

drilling and boring machines. The engines are

erected in pits. T artre Government contracts on
hand. In the boiler shops on all the inside work
on the Scotch boiler, the riveting is driven coun-
tersunk; the heads of the rivets are nearly flush.

Front and back head flanges turned in; the last

head riveted by hand. The rivet holes arc coun-
tersunk, the rivet<; driven fnl! ami fmisherl by a

set. Vertical rolls are used for rolling the boiler

shells.

The Fairfield Ship and Engine Co., Lim., Go-
van, near Glasgow. These works are very large;

the general plan of the shops is a series of bays,

nnd earli bnv I'; served wTHi one and two overhead
cranes. All of the shop.*? are complete with new

• From a paper read before CIvl' EoKlaeera Club of Clev«.
Iui4, May. 1%.

and modern tools. In the machine shops large

vertical planers, horizontal drilling and boring
machines are used extensively. Boiler shops

have vertical rolls and large horizontal drilling

machines for drilling, tapping and screwing in m
stay-bolts. Tops of cylinder heads are finished,

false covers of rolled steel plates cut on band
saws to fit heads and chest covers. .Ml of the

large engines are erected in pits. Hie cylinders

arc fitted with liners and a false valve faced.

Double and triple slides and juston valves are

used.

Wm. Denny Bros. & Co., Shipbuilders, Dum-
barton, .Scotland. The sliip\ards of this com-
pany are very large and well fitted with tools.

Experimental tank is complete with every con-
venicncc for testing models. Very elaborate ex-

periments are carried out here. These people
attach great importance to the use of the ex-
jH-rimental tank, as it enabled them to desii,'n a

vessel to have a speed of 21 knots to a certainty;

this was an advance in speed of 6 knots. The
fastest vessel they had previously oonstmcted had
a speed of 15 knots. All the different depart-
ments in the yard are fitted for doinp all the work
necessary to fmish the vessel entire. Seasoning
of lumber, sawing and dressing the same, finislH

ing of hard woods, carvings, upholstcrinr. paint-

ing and decorating, etc., even to the decorations
on the stained urlass used for sky and side lights.

The machine shop is well arranged with new
erecting shop, with side walls of white glazed
brick. Engines are designed and built on Walter
Brock's patent plan; high pressure cylinder for-

ward; low pressure cylinder in the midd!e, and
intermediate pressure cylinder aft. Valve chest

facing port side. Cylinders bolted together with
receiver spaces on same side. Valve gear com-
bination <if single eccentric and crosshead, with
levers and curved links pivoted on back of con-
denser. Eccentrics connected to one end of the
curved link, which has a throw equal to the ex-
treme travel of the valves, and lap and lead being
obtained by a combinatinn of lever fulcrumed on
radius rod at one end and connected to cross-

head at the other. Crank ahafts are built up In

the usual way and are cotlpled by taper bolts with

round heads. The bolts are fitted with brass

washers under heads of bolts. Have to forge
all bolts and nuts. The boiler shops are open
on the front side, fitted with overhead cranes.

Heatiiig furnace has floor plates in front of furn-

ace served with small steam hammer mounted on
gibi crane, for straightening out plates and flange

work. Tliev do not bore out the furnace mouths
on the front heads of the boilers. All of the

flanges are trimmed off on the plate planers.

ifarland i^v: Wolff, ndfast, Ireland, have the

largest and most complete works of the kind in

the United Kingdom. Shipyard, engine and
boiler plant equipped with most modern tools,

r.oiler work good. All of the tapping and
screwing in of the stay bolts is done by large,

horizontal drilling machines, the boilers being
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brought up and lined in front of the machines.

Flush rivetinj^ is done on all inside work and on
the front head in way of the breachings and
around furnace mouths. All holes drilled,

flanges planed, screw stays full size of bar, plain

tubes not beaded over, and nuts on stay tubes.

•Ail of the flanges on the boiler heads are turned

inward. The back head rivets are driven by
hand. All rivets driven by hand are countersnnk.

Cvlindi-rs all havt- liners and false valve faces.

Piston valves are .used on high pressure cylin-

ders only. Excepting in small si/i s the cylinders

are cast separate. The eccentric yukes are of

wrought iron, flnished and lined with white

metal Crank shafts axe built up in aqtarate

parts in the usual way.
Messrs, Maudsley, Sons & Field's (Lambeth,

London) shops arc old but famous. I''or many
years thev have been large contractors for en-

gines and boilers for the British Navy. Ma-
chinery that is built f<^r the Navy is usually

of their own design. I his company manu-
factures the Belleville boiler. The work done
on these Belleville boilers is quite similar to what
was done on the Belleville boilers of the S.S.

"Northwest and Northland," excepting that

the tubes are larger in diameter, and the elements
are longer and higher, thus making each boiler

of greater power than those built here. The
Belleville boilers, made at these works for the
Navy, have the ends of the tubes upset before the
thread is cut, so that the tubes have their full sec-

tion after the threads are cut. All of the cast-

ings are of steel, including the heads of the steam
separator, mud collector, and feed water regula-

tor. The return tubes are used on each of these

boilers, whicli improves the circulation very
much. Had some very fine examples of marine
engines in Hand. Cylinders fitted with liners

and steam jacketed. Piston valves on high pres-

sure cylinder, double ported slide, balance valves

on Ae intermediate and low pressure cylinders.

As designed, each engine is separate and the cyl-

inders are supported on four cast iron columns,
which form the guides as well. Each pair of col-

umns are connected athwartships below the guide

by a wrought iron girt. Tie rods connect cylin-

ders about half-way up. Engines of this design

take up more room, fore and aft, than usual, but
gives ample room below, and it makes them very
accessible and easy to get at. The engine room
floor plates are level with the journal caps, thus
placing- the crank shaft well below the floor

plates. The stern tube hushes arc all planed for

the wood filTmg, This work is done with a round
bar on the planer.

TTumphrey & Tennant, Depford, London.
Builders of marine engines and boilers. They
build lai^ely for the Navy. The boiler work
is very fine. The engines have steel cast-

ings for the columns and bed plates. Round lK)t-

tomed brass bushes are used on the lower side of

the main journals in the bed plates. All the

biMhes are fflfed with whhe metu. Cylmdertare

cast separate, but are connected with tie rods.
The- cylinders and columns are thoroughly braced.
Round sici 1 columns in front. Link motion, sin-
gle bar. Eccentric rods take hold of the bar at
end. The end of eccentric rod is outside of link

block. Suspending rod takes hold of go-ahead
eccentric rod pins, which makes a very snort sus-
pensbn rod. Eccentric straps wrought iron,
lined with brass and white metal. Tiie valve
stem guide is fitted on the after side of gear, and
is open on the forward side. All cylinders, piston
heads, and chest covers are steel castings. Col-
umns have slipper gufdes. The large planers in

tiic machine shops plane both ways, usmg a re-
volving tool holder, tool turned by cord from belt
shifter. In boiler shop back head flange turned
in and rivets driven by hand. In all rivets that
arc driven by hand the holes are countersunk. -

Through braces upset at ends. Thin nuU on the
inside and full sized nuts on the outeide.

John Thomycroft & Co., Chiswick, London,
Plant flesigncd for small work only. Engines
arc built of very higrh speed and peculiar design.
The cylinders are arranged at an angle overlap-

ping each other, thus enabling the centers of each
cylinder to be placed closely togetlicr. Each pair
of cranks are nearly at an angle of i8o dcg., with
two journals to two cranks, making only six

bearings in each bed plate. There are four steam
cylinders; one high, one intermediate, and two
low pressure. One piston valve and three double
ported balance slide valves are usetl. The inter-

mediate and two low pressure cylinders are of the

same size, with the pistons all of the same weight.
Tlie engines are nicely balanced, but small ratio

between cylinders. Economy not so much an
object as a high speed. Link motion is fitted to

all the valves, the high pressure valve being ad-
justable only. All around steam and hand re-

verse gearing used. The exhaust is taken out
through the back of the slide valves, thus simpli*

fying the cylinder castings.

Laird P.ros. & Co., P.irkf-nhead, on the ^^o^sey.

Plant old, but output very large. They have large

docks capable of building battle-ships over 400
ft. in length, and have one at the present time
nearly that length, which will weigh about 15,000
tons, and will be floated out <rf the dock complete,

with armor, engines, boilers, etc. The engines "

for this ship arc triple expansion twin screw, and
are of a good strong design, with a liberal display

of bearing surface, the valve gear being especially

heavy. TThe faces of the eccentrics are very broaa.
The cylinders for \he torpedo boat engines are

fitted with piston valves on all of them. The in-

termediate and low pressure cylinder valves are
of enormous size compared with the bore of the
cylinders. The valve scats are without bushings,

the ports being cut tlirough the casting after the

seat is bored out. The bodies of the piston valvea

are of brass, machined whenever possible to do
»o, and made as light as consistent with good
work. The valves are fitted witi ringa and great

care seems to be taken tritfi HIm vuve gear In
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fitting up. Some vi tliesc large valves liavc the

"Joy' assistant steam cylinder, whicli takes the

strain oil the valve gear to a great extent. Tlie

columns of these engines are very light, but well

braced. The cross girders of the bed plates are

of steel caslitigs and very strong. They are not

fitted to the floor plates, but are bolted between
lore and aft steel channel bars, which take a bear-

ing on the longitudinal in the vessels. The lower
bushes fur the main journals are round bottomed,

and lined with white metal. The keels on all of

these fast boats are cut away from nearly amid-
ships, and the bottom extends with a long, easy

curve up to the water line at the stern.

FltUog of Sea Valve« to Composite Vesscla.

The fitting of the openings for sea and injec-

tion valves IS a very important matter on both

steel and composite built vessels, especially so in

the latter class. The method universally adopted
on steel vessels, of riveting wrought iron stiffen-

ing rings around the opening, provides a safe

and rigid seating for the attachment of the valve

boxes. In composite vessels the conditions are

such, with planking only four or five inches

thick, and the frames spaced two feel or more
apart, that great care must be exercised, not

not only to provide a solid seating, but also to

prevent leakage through the seams. The accom-

IKinying sketch shows the method adapted by
Engineer-in-Chief John VV. Collins in securing
the sea and injection valves to the new com-
posite Revenue Cutters Manning and McCulloch,
This, it will be seen, consists of a composition
cone, put in from the outside, with a thread cut

on the inboard end, and a flange fitted outboard.
To provide the extra stiffness, a circular piece of

wood is fitted on the inside of the planking, and a

joint of white lead and canvas made between it

and the skin of the ship. A thin composition
washer or stiffening plate, as shown, is put over
the nozzle, and set up snug by a comjxjsition nut
screwed down. In the bottom of the washer is

a groove, which is filled with red lead putty, thus
making a water-tight joint, under the washer.
A flange, corresponding to the flange on the

sea or injection valve, is screwed on the top of

the cone, to which the valve is bolted. Composi-
tion bolts pass through the outward flange on
the cone, and the washer on the inside, as shown,
thus providing a permanent and rigid fitting. The
perforated strainer on the outside is of composi-
tion, and made flush with the outside of the plank-
ing. The combined area of the 5-8 in. holes in the

strainer is equal to twice the area through the

valve, as is customary, in order to provide ample
opening in case some of the holes become
I)lugged up by seaweed or other obstructions.

JOINT V/iTH WMnC

COMPO WASHER

iCOMPO BOLTS

WHITE LEAD JOiM

t- SCREWS THUS STS*1^CR PERrORATED

iPACE BETWEEN BOLTS
* WITH 1 3J- >OLES '..ON CENTRES

INi«.

SKETCH SHOWING MRTiiOI) OK riTTIN<; SKA VALVES TO CO.MPOSITF. VESSELS.
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TYPE OP STBATI PINNACB ADOPTED BY THE ADJIIRALTY FOR THE BRITISH NAVY.

A very efficient and handsome type of boat now
being built for tbc British Admiralty is here illus-

trated and described. The Thames Iron Works
has on hand a contract for a large number of such
vessels. The section hero shown is of one of the

largest boats with a length of 56 ft.; breadth, 9 ft.

9 in.; depth, 4 ft. 7 in., and displacement at load
draught of 1- tons. The boats will form part of

the equipment of large battleships and cruisers for

such purposes as surveying and sounding along

shore» or for the exploration of rivers, or in other
places whm a Ught draught, manageable and
roomy boat is needed.

The hulls <rf these boats are constructed of two
thicknesses of teak plankingf, the inner one being
laicl diagonally, and the outer longitudinally, se-

cured to frames, of Canada elm, steamed and bent

to shape; the beams being of galvanized sted, as
are also the five bulkheads—four of which arc

water-tight—witli which each boat is fitted. They
are built on the "turnabout" system, having
straight stem and cutaway stern, as shown in the

engraving. Internally the boat is fitted, forward
of the boiler, with a forecastle for the crew, and
aft of the engine space, with a comfortable cabin

and cockpit for the officers.

The armament consists of a 3'pounder quick

firer, a 45-in. Maxim, and two 2 sets side drop-
ping 14-in. Whitehead torpedoes.
The propelling engines are of the compound in-

verted-cylinder type, the cylinders being sup*

ported on turned steel columns well stayed to-

gether, and carrying the piston-rod guide-bars,

the engines being inclined to sttit the propeller

shaft. They drive a three-bladed gun-metal SCrew

Eropeller, 3 ft. 4 in. dia., which is supported

y an A bracket and sleeve piece of gun-
metal, as shown, and arc capable of develop-

ing about 220 I. U. P. The engine is titted

with a surface condenser, built of copper plate

with gun-metal doors, and its tubes arc so

arranged that the coolin|^ water passes once
through them; this water being supplied by a cen>

trifugal pump having a 10 1-2 in. dia. impeller,

driven by an independent engine, with a cylinder

2 l-a in. dia., and 2 in. piston stroke. The air

pump is driven l)y a small crank from the main
engine shaft, and is, like the engines, designed for

a very high speed. To this end the whole of the

machinery fitted in these boats is of the lightest

possible descri[)tioii. every device having been
adopted to keep (l iwii the weight.

Steam for the engines is supplied by a Thames
Iron-works water-tube boiler, working in a closed

stokehold, witli an air pressure of 2 1-2 in.

On the official trial of the first of these boats,

displacing over 17 tons, a mean speed was ob-
tained of 14.6 knots, with 214 I. If. P. developed

by the engines. We are inde])ted to The Engi-
neer, London, for the illustrati n from which the
sectional view was prepared, and also for the de-
tails of construction.
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IMPROVED APPARATUS.
Small High Speed Forbes' Engine.

In designing and building small engines there

has been a general tendency to do a certain

amount of real designing and considerable guess
work. Small parts nuist be considerably larger

than calculations would show proper, simply be-

cause if made just right the difticulty of ma-
chining is too great, so many parts are let go
almost any size or shape. This has answered
fairly well in slow speed engines, but when
speeds of 500 revolutions and over are to be pro-

vided for the guess work system has to be
dropped. It is not to be supposed small engines
can conform to recognized formulae throughout,
for obvious reasons, but closer regard to them
can be given. In the engine herewith illus-

trated the builders, W. D. Forbes & Co., have
striven to go as far toward proper designs as

practicable, and great care is shown in all the de-

tails. It will be noticed that the crosshead guides

are somewhat of a departure and act as a brace

for the columns. The crosshead shoes of brass

arc on the guides, as in so placing them the cross-

heads can be made lighter, they being thus re-

lieved from any bolts for holding or adjustment;
the latter, difficult to make nicely, and the

former, open to the danger of shaking loose;

but the main gain is the lightening of the re-

ciprocating parts. The valve is of the piston

type and distributes steam to both cylinders.

Tlie crossheads are forged on the piston rods

and are fitte<l with brasses for the crosshead pin,

the take up being by means of a wedge oti the

lower side of the brasses to better compensate for

wear on the crank pin brasses, which results in

shortening the connecting rods. This is a mat-
ter of considerable importance, as the clearances

in the cylinders are kept down to the least pos-

sible limit. The connecting rods are hollow and
are fitted with a tool steel pin, and the crank and
brasses are made as light as possible. This style

of connecting rod gives considerable more
strength and stiffness than can be obtained by
having the crosshead pin brasses on the forked

end, and the pin solid in the crosshead. The
Marshall valve gear is used on the engine illus-

trated, and is very satisfactory', but usually the

makers fit their engines with the Stephenson link

of the double bar type. The crank and all forg-

ings arc, of course, of steel and without welds,

and the pistons are turned all over and are also

of steel. The engine illustrated is 3 in. dia. and
4 in. stroke, double cylinder with cranks set at

180 deg. The greatest care is taken bv the build-

ers to insure a fine running balance, and the en-

gine has been run at 800 revolutions most satis-

factorily. Its usual speed is, however, 500 revo-

lutions. Oiling devices are fitted to all surfaces

so as to allow a constant supply at all times.

This style of engine is also made compounded
and for direct connection with dynamos, when

either a throttle or automatic governor is sup-

plied, the latter being especially designed, and
taking up very little space, its body being forged

on the crank. This makes a most satisfactory

HIGH SI'KKO FORBEs' ENGINE.

job. W. D. Forbes & Co. are aiming at a very
high grade of engines, and those interested can
obtain every information by writing to them at

1300 Hudson street, Hoboken, N. J., or they will

be very welcome at the shop.

Steam Pump for Use on Vachts.

A new steam pump designed especially for use
on yachts is shown in the accompanying illustra-

tion. The requirements on yachts and launches
are so different from those of larger work that

this pump has been specially designed, having in

mind a combination of minimum of weight with
a maximum of strength, compactness and ef-

fective working capacity. This pump is designed
to feed boilers carrying steam at high pressures,

and it can be placed almost anywhere. The
covers are fastened with 1-2 in. studs with I 3-4
spaces between the centers so as to secure un-
yielding joints to hold the packing securely. The
pump is 23 in. long, just under 12 in. high, and 9
in. wide without deflecting valve. It is it in.

wide with deflecting attachment for turning the

exhaust into the suction chamber. The steam
cylinder and yoke are tough iron, and the water
cylinder plate and hood are phosphor bronze.

The steam cylinder is 6 in., water cylinder 2 1-2

in., and the stroke 4 in., total weight 125 lbs.,

and designed maximum capacity 1,800 gallons an
hour. Tlie ratio nf steam to water cylinders is

5.77 to I, in order to obtain effective speed with
working steam from low pressure line. A num-
ber of these pumps have been installed on some

Gc:
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of tne neatest yachts of the season. They are

manufactured by the Battle Creek Steam Pump
Co., Battle Creek, Mich.

Solf Starting Gasoline Marine Engine.

The accompanying illustration shows a 10

H. P. three cylinder, reversing and self starting

gasoline marine engine, manufactured by the

Wolverine Motor Works, Grand Rapids. This

engine is of the latest and most improved pat-

tern, and contains, the manufacturers claim,

many pKDints of superiority over older types of

gasohne engines. It is of the two cycle type,

and receives three impulses at each revolution of

the crank sl)aft. It turns very steadily, and can

be run at a high rate of speed without any per-

ceptible vibration, fhe space occupied, and the

weight, are small for the nowcr developed. A
10 H. P. engine, complete with lly wheel, can be
placed in a space 36 in. in leiiKth, 16 in. in width,

and 28 in. in height. These engines can be re-

versed as easily as a steam engine, the going
ahead or going astern motion being controlled

by a reversing lever, which is simply moved to

and fro. The engints are built, at present, in

various sizes, from 10 to 30 H. P. fur the three

cylinder type, and from 3-4 to 20 H. P. in the

single and dotible cylinder types. The material

used is subjected to tests, and the workmanship
is excellent. The manufacturers have recently

furnished a 38 ft. launcli equipped with one of

these motors to the V. .S. Government for the

use of the eiigineer in charge of the <lredging

work on Grand River, at Grand Rapids. The
headquarters address of the manufacturers is 12

Huron street, GramI Rapi<ls, Mich.

Direct Connected Lighting Plants.

There are limitations imposed upon the

builder of generating apparatus for use aboard
ship much n>ore exacting than those which usu-

ally confront the designer of the similar ap-
paratus for use ashore. The plant on ship must
occupy the least possible space for a maximum
output, it must be highly efficient, and give its

full load at constant voltage, with little attention.

.MARSH VACHT STKAM l-UMP.

WOLVERINK OASOIJNK. MAKINK KNGINK.

under varying contlitions of steam pressure.

With supply irom the main boilers at high pres-

sure and exhausting into the condenser, or on
much less pressure from the donkey boiler while
running simple. The dynamo must be built to

run cool in a hot engine room practically with-
out vcntilaiion, and also be proof against injury,

even when freely besprinkled with sea water.

These, of course, are extreme conditions, but they
exist, nevertheless, for in older t>oats the plant
has generally to be put wherever it fits. These
conditions have been kept in mind by the Rush-
more Dynamo Works of Jersey City, in design-
ing their direct connected generating sets. The
illustration shows one of the new sets of the 20

K. W. capacity at

330 revolutions per

minute w ith 25 H.
P. engine. The dy-
namo has but one
lii-aring. which is

self-oiling, and has
a new form of

settling chamber
which removes all

sediment from the
oil. The frame is

extended and car-

ries the engine.

The armature is of

the iron clad type

wound with contin-

uous copper bar on
a new wave system.

It is insulated with

mica, and guaran-
teed against injury
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wlien saturaU'd with sea water. The cng^inc is

of the niariiu" type, with frame of finished

steel bar, wliich pives great strength with

least possible weight. 'Jhe crank shaft

witli counter weiglits and couphngs is one
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FIC. 2. KNl) VIKW DC RK KOILER.

solid Steel forging machined all over and drilled

hollow, and bearings are of large size to carry

the weight of the armature. There is no coupling,

but the engine flange bolts directly to the arma-
ture core body, thus saving space and weight,

and insuring perfect alignment. 1 .le automatic

cut-off governor is very powerful and regulates

within one per cent. The Rushmore Works
build also a coiuplete line of high power pro-

jectors, ranging in size from 10 in. to 72 in.,

and taking from 5 to 300 amperes. They
are now building a number of 30 in. naval

projectors for the large battleships, with elec-

trical distant cimtrol mechanism. A machine
weighing three tons which will grind the

parabolic lenses up to 6 feet dia. with an

Rl'SHMORE MAKINF. PKOJKt rOR.

accuracy heretofore considered impossible is now
in use. The cut shows one of the latest ty|)e

projectors with parabolic lens as used on the
trans-Atlantic liners.

Durr Water*Tube Boiler.

The distinctive features claimed for this boiler

are the means by which the tubes are fastened in

the water chamber and kept tight without the

usual rolling or expanding in the tube sheet, and

FIG. I. SIDF. ELEVATION DURR BOILER.

without packing of any kind ; the method of circu-

lation by which the feed water and the steam
carrying water are kept separate; anu the circula-

tion of the steam by which all moisture is sepa-

rated so that steam enters the throttle valve per-

DIRKCT CONNECriiU LIOH1INO SKT.

fectly dry. Fig. 1 shows an elevation of a boiler

ready for work. Fig. 2 is an end view of the

same, and I'ig. 3 is an enlarged view of tube and

portion of water chamber. It will be noticed that
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the tubes are fastened only at one end, the other
(rear) end being closed bv a cap and supported
0:1 a rack. The method of taslcninj^ uitliout ex-

closed in a similar manner by a conical plug also

held tight by internal pressure. It is a matter,

therefore, of but a moment to remove or insert a

FIG. 3. DKTAILS OK TI IIK CONNECTIONS. DURR WATER-TUBE BOILER.

panding in the tube sheet will be readily undcr-
sttX)d from Fig. 3. The tubes have a collar

wvlded on; this is turned in a lathe perfectly round
and tnie, and is tapering; the tube is in.sertcd

J

riG. 4. DITRR BOtLKR FOR STEAMER.

through the front into the tube sheet, which is

bored conical, and the tube is pressed against this

conical seat bv the steam pressure. The front is

tube. Indeed, in marine boilers subject to long

I«;riods of idleness, the tubes can all be removed
in a short time, and cleaned on laying up, if de-

sirable. By far the most important point, how-
ever, is that the tubes, being fastened only at one
i-nd, are left free to expand lengthwise, preventing

entirely the bending of the tubes and consequent
liability to leakage at the lube sheet, so often

seen in other boilers. Referring to Fig. I, the

feed water enters at the upper right hand drum.
It will be seen that the connection to the water
chamber here is extended up and considerably

above the usual water level. The feed water is

therefore made to travel back, and at the rear end
of the dnmi flows across and fonvard into the left

hand drum; and here it finally enters the water

chamber. Tliis latter is divided by a separating

wall, shown in I-'ig. 3 ; the front part of the cha':i-

ber stands in connection with the left hand drum;
the feed w-ater, therefore, enters this side and flows

into the feed pipes, shown in the center of each
tube. It is carried back, and, returning through
the tube, is heated, and the steam and water is

carried up through the rear part of the water

chamber and into the right hand drum. Now
the separation of the water takes place as the

steam travels back and through into the left hand
drum. Here it is eliminated because of the in-

clination of the drum; the velocity of the steam
is constantly decreased on account of the con-

stantly increasing steam space, and that this is

correct has been proved, the manufacturers say,

by independent tests. I-'ig. 4 shows a view of a

marine boiler of 2,000 sq. ft. water heating sur-

face and 50 sq. ft. grate surface. The manufac-
turers will grant license for the manufacture of

these boilers in the United States. They are

represented in this country by \ iggo V. Torben-
son, Westville, N. T.
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Under an appropriation of $800,000 made by
Congress for the construction of tliree torpedo
boat destroyers, the Secretary of the Navy called

for bids, which were opened a few days ago.

The circular, which was issued by the Depart-
ment, informed intending bidders that two of
the boats were to l)e of not K^s than

3JO tons displacement, and one not less

than 260 tons. All were to be capable of
maintaining an averaj^c speed of not less than

30 knots for two hours, and in all their i)arts the

boats were to be of domestic manufacture, l eu
bidders submitted estimates, and complied witli

all the legal requirements, so that they will prob-
ably be eligible competitors for the award to tlic

lowest best responsible bidder. It will be noticed
that the lowest may not necessarily be the best.

The bifiilrrs iiichulc sonu- of tlie most rcs|)Otisible

concerns in the country, and some which never be-
fore figured as competitors for this class of work.
An inspection of the bids is interesting.

It will be seen that the prices range from $CiSo

to $1,000 a ton, with the average alM'>ut $750 a

ton. This is certainly a low figure, and especially

so when compared with the prices which obtain
abroad. Tlie British builders have been
generally credited witli the advau.aue of being
able to turn out work more cheaply than the

American yards, gel an average of $i,(xx:» a ton

Ibr this class of work. This is a competitive fig-

ure, and one made by builders who have often as
many as a dozen boats of this typo, in various
stages of construction, ih their yards at one time.

The great difference is all the more remarkable
when the exceptionally exacting anrl, so far

as some of the bidders are concerned, un-
familiar nature of the work proposed to

undertaken is borne in mind. If the figures

sultmitted represent the cost of this work, and a

fair profit to the builder, they give the lie to

tlieoit repeated statement that ship constructionis

dearer here than elsewhere. On the contrary, if

the prices do not stand for this, bidders mani-

festly must have put in low figures for good and
sufficient reasons. The intentioii to gain ex-

perience in this class of work With a view to

further home or foreign orders, or die desire to

keep yards busy during a slack season, miglit be
actuating and cotnmendable causes. It will be

the duty of the Secretary of the Navy, however,

when the awards are made, to have strict atten-

tion given to the construction of these vessels, so

that every detail shall be carried out in the most
scietiiiBc and workmanlike manner. A good start

has been made by the issue of generu require-

ments which prescribe certain fimttations of de-

sign, nt.'ilerial. and construction. The scandalous

favoritism and empiricism which, for instance,

made possible the use of odd sizes and bastard
threads is prMjierty stopped. It would be well if

those cunceriuii in the building of these boats

would keep in mind the uses other than spec-
tacular fine weather runs t^ which destroyers

may be put. It is not toys for students of navi-

gation that are needed, but good staunch sea-

boats, that can fight and win. Boats that can
maintain a higli speed with always a spurt in re-

serve. I'.iiats that will not ])reak dowi; or blow
up, and that can be repaired with such tools and
materials as are avai!able in any yard. The bids

are as follows:

George Lawler, Boston, one boat, 410 tons for

$380,000; Bond Equity Trust Company, one
boat, 270 tons, for $26(;,ooo; John H. Dialogue,

Camden, N. J., one boat. 24^^ tons, for $243,000,
or two for $480,000; Bath Iron Works, Bath,
Mc., one boat, 300 tons, for $217,900, or two
for $432,000; WoIfT & Zwicker, Portland, Ore.,

one boat, 249 tons, for 8214,500, or two for

$424,000; Charles llilman Ship Building and
Engine Company. Philadelphia, one boat, 270
tons, for i^-Wi.fxio: W'illiatu Cramp .*^hip and En-
gine Building Comj)any, Thiladclphia, one boat,

340 tons, for $245,000; Gas Engine and Power
Compaiiy, New York, one boat, 2,^5 tons, for

$210,000, or two for $410,000; Union Iron
Works, San Francisco, one boat 330 tons, for

$245,250, or two for $490,500; one boat, 225 tons,

for $225,000, or two for $440,000; Columbia
Iron Works, Baltimore, one boat, 230 tons, for

$210,000, or two for $415,000; one boat, 230
tons, on different plans, for $195,000, or two ror
$3R5.fx-)o; one b<iat. 260 tons, for $225,000, or
two for $444,000; Harlan & Hollingsworth, Wil-
mington, Del., one boat 280 tons, for $344,000,
and one boat, .^40 tons, for $235,000, or both for

>449,ooo; one boat, 267 tons, for $212,000, and
oneboat,340tons,for $235,000, or both for $447,-
000; two boats of 340 tons for $467,000; twvi

boats of 276 tons for $425,000, and two boats of

267 tons for $421,00a
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OIPnCULTIES MET WITH IN HIGH SPWD
ENGINE CONSTRUCTION.

A serious mishap, which oceurreW recfiiil.v on tlif

British torpedo boat destroytT Star, Is the Hubji.'ct

of interesting comment iu Kiitjineering, Loniion. The
mishap wan subsequeutly attributed to the gIvluK
way of one of the cranljpln bearliiK bolts, which was
flawod. The coiunient of our contemporary is the
more interesting as it applies to this class of l>oats in

general.
The serious accident which occurred to the torpedo

boat destroyer Star Illustrates very forcibly the un-
foreseen ditficultiea that arise with every advance in

marine engineering practice. The vessel was on ber
trial in the Boten^ and liad been steaming at ber foil

•peed for abeat a qmrtMr ct an hour, wben Um iter-

board low preMore cyUndflir mUt. Tta« iteam was
quickly sbut off by the stop tutv. but tbbi operation
aataialljr took aome time. PIto of tbe contractor'
maa vara aealded about tbe tace and banda, and
««r» Mut t» tbo boqiiital. Tbe Btar to one of tbe
fifteen 80 knot boats ordwcd by tbe Admiralty last
year, and tor eigbt oC wblA Palmer's Sb^^buildlog
Comiiany undertook tbe eontract Mo one will sop*
pose that tbe eq^erteBieed dSBtgnef of tbe Star's ma-
chinery—even If then were no Adrairalty omseeni—
did net «Bow aofleleBt seelioiB of metal in the low
pwssore cyUnder to withstand any pressore that
eonid arise In the normal course of events. This ves-
sel bad already gone througb some rather stiff trials

with very creditable results. On her first run after
being blanched she made over 30 knots on the
measured mile. On ber second trial she was loaded
with over 40 tons, and made Just over 31 Ifiiots as a
mean of tlirec linnrs' steaming, tbe air [ircssitro

averaging- li 1-4 in., ami the steam pressure lielng l*.'tJ

Till* eiiK'incs have cylinders IS in., 27 1-2 In.,

aD(i 42 111. (11.1. tlio low pressure stage not being di-

vided into two cylinders. The slide valves arc nil of
the piston ty[)e. 'I'ho stroke is IH In. There are four
Beed w.-Uer tut«' IxnliTs.

Tlie accident Is aiiril>u1ed In the report to a "split"
cylinder, and probaldy tliis is tiie correct expression
to u.se. Tlie designer of light, qtiiok-ttirnin;; ciil'Iiu s,

such as those fitted in destroyers, wliicli run up to

4«X) revidutiotis a minute, has to re<luco the cleara'ice
to tlie lowest permissible iiriiits, in order to obtain
the ne«'dfii! ofticieney. Tliere is in siicli cases v-'fy

little s|ijice left at tlie end of tlic stroke for wat^'r
that may be iiresent iu tiie cylin ier. Sucli w.ater
has, therefore, to be compresseil into a co:npnratively
thin film with much surface. .Vithoiigli tliere may
be the usual metluKls of relief, eiilier tlirough 8i)ccinl

relief valves or the slide vjilve being forced off the
slide surface when flat valves are used, the action is

so quick that any water nt a distatice from an open-
ing has not time to get around. The consequence Is

that there is a heavy blow, most likely on one sirlo

of the piston only; this tends to tilt the piston itid

bend or crack the rod. If this action be continued,
it Is quite possible that tbe piston may get skewe'l.
and thus bring to bear stresses which tbe walls
of the cylinder are not calculated to withstand. The
tendency of oplnkm seems to be to look on relief
Talves for qnlck-ranning engines as nselswr ap-
pendages, fw the reasons stated; Init thovfli th^
•re not a perfect safegoard, at least they lenMe On
risk of mtohap. Th«y win allow some water to
ceeape. and thus prevent an accumulation which
might otherwise prove fatal.

It is very certain that some means will have to I'O

taken tn overcome tliis dnnirer. One can never i»e

sure that a qiilck-.^iteanilnj: Iniller, of whatever type,
will not start primin;: ,it ;in.\ niinute wlien running
at ftill |K>wer. Salt water '..'I'ttini,' in will almost in-

varint>ly produce such iin effcft. and It is really ex-

ceedingly alarming to bear the hammer of water in

the cylinders even at low speeds. Bsactly how the

dUBcnlty wlU be OTsrcome It to not easgr to foreeaat
The most efflelent remedy would bo—as ordinary re-
lief Talree do not extend orer a snfflclent area^to
make the cyllndercoTer aU relief Talve, with per*
haps long holding-down bolts and spiral springs
round them, hren if tbe obstacles in tbe way of
such an arrangement—tbe dilhculty of making a
steaui-iiglit joint, for Instance—could be got over, It

would only deal with the top cover, as at present ar-

ranged. A more tdivlous ami practical method of
dealltig witii priming water is by tlie use of sep.n-

rators. Tliese must be of ample size in order to be
etllcient, and, as tliey must l)e made to staiul tiie full

Ivoiler pressure, tiiey necessarily add coiisiiierabiy to

tlie weii,'ht of machinery carried. We think that
tiie vorti'x aetioii might be more often utilized in re-

duciiiK I)»e sl/r .it steam separators. Hy aid of the
ceiiirifugai ri>r<<'s acliic,; in a small-diameter cyiiu-

<lricrtl separator, plan-il \ i rt ir.illy, the heavier
priiiiiiin water eould lie broii>,'lit to rest and lie dr.-twn

ofl at the liotimu, whilst the stejim would lie more
quickly alTi rti il liy tlie draiinlit to the engine.
Sal III ally Mir inict orlilce into tiie separator woiiul

have to lie ian;;eiitia! to the circumference. The best
designed separator. lio\M-vcr, cannot be relied upon
beyon<l a certain (Hilnt, and it is an open question
whether It would not be more protilalde to llirow tbe
extra weight into a larger steam drum— in the case
of water-tube boilers—and thus avoid additional coto-

pllcatlon. Tbe relief obtalneil by the ordinary slide
valve receding from the cylinder face when pressure
Inside exceeds the total pressure on the back of lUC
valve. Is iKii generally jiresetit with piston ralTCR,
but a device has been introduced whereby the Talve
to allowed to recede through behig ptoced In an oater
case.
No donbt tbe Ingenolty of tbe talented deslgnors

who produce tbe machinery ot torpedo craft wUl be
equal to getting ot» thto undoubtedly serlooa dan-
ger, as It has surmoimted others Umt baTe ailaen In
times past; and, indeed, tb» whole htolerj of en-
gineering progress haa been one of creating and over-
coming dllBcultlee In order to pnrcbase Increased
elBdency. No sooner la one engineering problem
solved than it gives rise to otfieni mors complex, and
doubtless the Sisyphian round will continue so loqg
as a force of nature remains to be bent to the use of
man. When high steam pressures were viewed from
afar it seemed as if the only difficulty that had to be
surmounteil was To i:et the requisite strength in

boiler shells an<l furnaces; tint no sooner dlil Im-
proved material and design roll this obstacle to the
tup of the hill tlian it relxmnds in the shape of
burst steam pl[ies and otlier ili.sastrous manifesta-
tions. Now tliat we have steam of very lilnh pres-

sure plentifully at comman'l. atiil steam pljies mnile
secure l>y sutisiiiuliui; steel for co|i|H>r— wltli or w!t!i-

out ri^eI(l liiiit straps, but preferaldy without 1
bridge Is made for dangers to travel from the appara-
tus wliicii >:<'iieraies steam- formerly the great Cen«
ter of anxiety—to that which uses It.

The ninningof trials.. f torpedo craft toonenfthe moot
risky operations carried . nt in jn-ace time, as weight)*

ore cut down to the lour-t limiis, .md the uiaebiiiery is

(ben tested in a manner tliat it seldom is afler«;iids. It

isto be Iin]x-<1 after tliis sad object-lesson that no more
flill-epeed (rials of destroyers will be run without a
medical man being present.

There ts one simple fact well worth beartof tn

mind In case of an escape of steam Into an engine
HKim or stokehold: Unless you can escape Imme*
dlately, lie down, especially if tbe horst pipe or
cylinder be overhead. Air Is heavier than Steam, and,
moreover, a bad conductor of beat. There to oomo-
times a stratum of comparatively cool, fresh air on
tlie Iloor iilnies, wliil«t the upper part of the engine
room is at tioiliiif,' i»ilnt. of i^)urse, if the escaping

steam were dlrecteil downwards this hint would uot

apply.

Diyiii^ed by Google

www.libtool.com.cn



28 MARINE ENGINEERING. J-^y--"^

CORRESPONDENCE.
CfV do not jisnrnt mpmt^ftttf fir tkt ^Mtm ^Mprtmt

AsotlMr Ksp«rl«ii«« wttU CjrllB4«r Lakrtaatloa.

I haTe been tntereated In tiM eormpoiideDce tn your
April and Mny issmf to reganl to oil <ie]>o8its Id
cjrllDdars. A|>nj|>o8 of ttat eorresponueiiw. 1 bare
Ubte to sajr la regard to cylinder depoalta, except that
In live years as an engineer at sen I never lound any
trouble from tbem, for ibe very simple reason that
we never supplietl oil to the cylimlei-s. I <l<i not s:iy

that I lie cylinders never got any nil. Tlioy wt-t v

thuruuglily oiled before tbe beginning of a voj-a;;e,

WiK-n liiey wer<> <i|i4>ii for overliaiiliii^, timl wlu-n niti-

liiiit; they proLuiltiy >;tit u little, whii'li may have
passed tliroUKli tlie stutting boxes fr.nn tlie swablilag
of tlie [lisioii roils, lint lliey ceriniiily u'<'t It iu i^)

oIIh t \\.i>. 'I'here were liiltiieators att;ielie<l to the
etlKilies. hilt liiey ha<i Hot been usoil for sii long that
1 don't tliillk we could have used then) If we liad

tri^'d. 'I'lds \\!is on \iiyages from l/<nidon to Ain-
traiiii and I.i>m>Ioii to in lian ports, lasting from four
to six weeks, with a stoji at Tort Sal'l and sonu-
tliues at Colombo of M ii-w lionrs. 'J'he eiiu'iiies were
triple ninl iiuadniple e\|i:iiisioii eniiines, using steam
at \''>-> llis. ;iiid ISM ll>s. jiressure. The eyllndora
were oiK-iied .'ind iii>toii-> adjusted aim olle<l at eaeli

end of the trips, the best ndneral oil lieiiig used, ami
I iii:iy say we prided ourselves on iln' aiipe-'irance
(if i.iir i-yliuders. Your {•orrespoiident. " Uulpli," in

April ixBue, may also find bere an answer to bis
qneatloo. KAHOAnoo.

PaaktaK 9Umm Bvitov VTrntrnt Oeegis Otessse.

Slnee the Intraductlon of blgb-prewed steam boilers

tbe breakage of gauge glaaaea baa caused great an-
noyance, and given rise to numerous complaints, and
many anggeationi bave been made of Introducing
aobatttntes; but the qnrstlon arlncK wbether tbe sub-
stitutes vronlrt be any l>etter, and whether the gaage
gliisses now iu u.se—if of good quality -are not suf-
ficient for all that is re<iuired of tliein. I am of
opinion that they are, provided always lh.it the
quality Is good. 1 liave made a large nuinlM>r of ex-
periments M iiii the Pertli uauge glasses, and tln<i that
they will stand a liydrsiulie pressure of r>,<MH» ib. to
the s(|uare im h wiihniit breaKing. You may talio

one ol' tlie ;;l;isses in your hand by oiw end and In-

sert tli4> otlier into a tlame that will briiii: a !< li li '.^t

on It in nbnni half a minute, also witliout hreaiiing.
Sueh hein;; the eiise, tlie ipiestioii uaturall.v arisi'^.

Why should a glass that will stand the variation
alHive deseribeii, and that run be sniijecled to 5,00(3

11>. hydranlie pressure, be broken with itN) lb. nr
.ItK) lb. steam pressure? To that it niiuht be replle<l,

that in one ease the tests are dmie separately, while
in the other the heat jiinl pressure are combini.'^l.

This looks like a formidable objection; but it is only
so in appearanee. as 1 am quite sure I will be able
to prove that the glasses are broketj neither by the
pressure nor tlie heat, but by tbe expansion of tbe
glass l>eltig interfered with. Increased pressure of
stenni means iuereased beat, and tbe beat and pres-
sure (onibined means an Increase in the expansion
of the gla^; and if the glaaa Is packed too tight, or
in any way to interfere with Its natural expansUin,
breakage is unavoidable. It must break the moment
it reaches tbe point id' resistance. In regard to tbe
packing of gauge glasses, there are a nnraber o<
points to be noticed. First, yon must bave a good
gauge glass. There are glaaaea In tbe nuuket tbat
will not stand 200 lb. preasnve, padi tbem bow yon
may, and tbe glasses must not be too foil fOr tbe
aiie of the gtuA', more gfaMsea are broken from flite

cause than would be credited, If the amonnt wore
known: In the second pbice, tbe gauge cocks mast

be set perfectly true, otherwise the glass will have
too little space for expansion on the one side, and tbe

packing must be suitable and of the very best quality.
Robber washers of tbe best quality are not snttaUa
of themselves, witb steam at 200 lb. or more^ tiiey

get softened to pulp in a Tery short time, and ^re
Mown out. To prevent tbla tlMj abonld have a ply
of asbeatoa twin* or eori on each aide of tbem, which
protect* than effecUTely. The next point to be no-
ticed Is tlie screwing up of tbe tfanda. Ton AoaU
be aUe to move the gbms with your linger and tbunb
after the screwing Is flniabed. If you cannot do mh
tbe room for eypanaien la not snlileient, and liwkage
win result. With tbe glasa left easy, there wDD be a
little leakage when tbe steam Is put on; but this win
take up as soon as the glass and tbe packing ex-

pand. To ensure perfect safety, however. It would
be as well to slacken the nut almost to leaking point
again. One point to be imrtienlarly notieen is that
the gbi-^s Itreaks most fre<juenily at the steam end
of the gauge foc.>: that is l>ecause tbe steam is hotter

than tlie water, and <'ause8 more expansion. Tliii

should be kept In memory when screwing up the

glands. If these dlreetlons are followed, a good
gauge glass snould stand jierfectly well In the highof-t

pressure boiler that has yet been made. As the

proper packing of a Kuui^e tclass Is so important to

engineers and stokers, esin^cially wiiere bigb-pressed
boilers are used. I may take the liberty of formulit-
Ing these hints into a kiiul of rule; I'lrst, a frood

uaiit'e glass must be useil. which sliould not 1k> mo
full lor the size of the gland; seeoud. a unoil ruld'cr

WMsher should Ik- iiseil, protected by .'i ply nf asbes.os
twine on botli sides; and, third, the glass should be
movable by the tiiiKer and tliumb after the glands
have been ilghteiu'd up. The steam end of the gla.ss

should be left ji shade slacker than the water end;

and last, but not least, tbe whole operation should l>e

carried out with intelligence. This last Instruction

Is quite as important, if not more so, than any of

tbe others. I may slate that these experiments have
been carried out on a steam boiler witb a working
pressure of 300 lbs. At first there were a great mnoy
)>reakage8, but after ezperlcaoe showed what kind
of packing was teqolrad, etc^ it was almoit lmpo*>
sible to break one.

Jonr Ifoiraninvr. In Tlie Sngineer, LMdon.
Perth,

A Correction At>ont Piinip*.

In your illustrated article descriptive of the I". 8.

IteM iiue Cutter Mcf'ulloch. as pnl)llshed in your last

issue. We notice you give description of machinery,
iiii In lih;,' the indeiM-ndent air pump of our make.
Ymi were misinformed aliont the typo of this pumji,
as It is not of the vertical "nuiilex" pattern, as yoo
mention, but was Iniilt on the Blake vertical "Twin"
system. There > ipilte a dilierence In the two sy.<-

tems, ns you will iMte by the following extract. taUei)

from the oilicinl re|Mirt of tbe trial trip of the I'. S.

Cruiser Minneapolis, which vessel la fitted out with
similar air imiiips, only several sizes lamsc. Tlw qWK
tat Ion rei'erre<l to Is as follows:
"The operation of this 'Twin' air pump differs from

tbat of the 'Duplex,' where one pump engine drives
the slenm valve of its nelghlior, as bere the engine
which drives the main steam valves hn.s no othtV
functiMI to perform, and Is adjustal)le to Ita work.
The arrangement for this may l>e briefly deseribe<l as
follows: Tbe beam wblOb positively connects the
main piston rods of the pomps operates (from a point

near Its center, and by means of rod and bell crank)
tbe ailde valve of the boriiontal cjrtindcr which IM
between tlM main steam cylinders, 'rhe piston ot

this borlaontal cylinder Is real^ tbe drl^nt Mgins
of the main cylinder steam valves, n fanethiB wileb
it performa by meona of a system of internal levank
AH tbe ports are of Mr she, and tiie oporatloa of dio
pomp Is not only as positive as any Dnplex, bat H
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decidedly more regular and coii>i»lete. The adjufit-

able collars shown on the valve stem of the 'valve

driving engine' afford a means for regulating for a
full stroke at any Bpeed, while suitable cushion valv<!»

give a further control over the action during the
stroke, In regulating distribution of work and pre-

venting slamming of foot valves. The power of this

Twin' air pump Is only about one-sixth (1-6) of one
per cent of the horse power of the main engines."
Thanking you in advance for publishing this letter.

The (Jeo. K. Blake Mfo. Co.

T«XM I>l«cor«ra the Caiue of Hli Troable.

Ah I hail trouble with my feeil pumps some time
ago, and was for a time quite puzzled to know the
cause, I gave the problem out to your readers, think-

ing I might find some engineer who had had trouble

simihir to mine, and could suggest a remedy, which
be or tboy might be generous enough to Impart. I

have since then found the cause of the trouble with
my pumps and will Id turn inform you that it may
lie useful to others. Of course, it was like a gruat
many other things, very mysterious until found out,

then ever so simple. Attached to the air chamber Is

a relief valve which is intended to open and relievo

the excess of pressure in the feed pipe, should the
Iwiler checks be shut down. The discharge pipe
from same leads back to the supply pipe to the
pumps. This valve was found to be leaking. It was
taken apart at sea and sheet gum washers were put
In between the valve spindle and seat, and the
trouble disappeared. When we renche*! port, we
"ground in" the valve, and the pumps have worked
perfectly ever since. I enclose a rough sketch of the
pump to enable your readers to get a better under-
standing of the problem. I am very much obliged
to "<:" for his letter of information. Texa'?.

MISHAPS AT SEA.

Collapse of Donkey Boiler Flue.

A case of total collapse Is shown in the iilustralions

of a vertical Hue removed from the donkey boiler of

the S. S. Ardeuberg upon her arrival recently In this

liort. The Hue was of mild steel, 5 ft. 3 in. long and
18 1-2 In. outside dia. and 7-1(1 thick, lap wohUM,
with a Uauge at the lower or tire-box end. The water
level was 12 In. above the crown sheet, and the bulge
In the flue started about 3 in. above this and exteudcvl

right up about 3 ft., close to the angle iron ring at

the top of the boiler. The bulge was about 3 ft. d In.

long, and 10 In. deep at the point where the steel

cracked. The crack was about 5 In. long and l-l In.

wide In the center. From the appearance of the sur-

rounding metal, the place whore the Hue crackeil

%a8 not badly burnt, and the hole, which was drilled

Just at the fracture, showed that the metal retained
Its usual properties. The failure <lid not occur along
the weld, as this was perfectly sound after the mishap.

COI.LArSEO Fl.l.'K OK nuNKF.V BOll.CR.

The flUf wiiK removed at the Columbia Enjiineerlog
\\ orks, ill Brooklyn, and a new flue of in. idiuc
substituted.

Copper Steam Pipe Failure.

The failure of n main steam pipe on the S. S. Id-
drnpura wjis the subject of an inquiry liy ilie British
Board of Trade, in which the m-cesslty for the care-
ful ins|HHti<m of pipes during the process of tlnn;:ing
was euiphnisl/.eil. The steamer was at son at the
time of tlte mishap. The mniii steam pipe of the
starboard Iwller cracked eircuuifereutiaily throu',:h

the soll<l coplH'r over a length of about 0 in. nt the
neck of the tlnngo connecting It with a T piece. The
steamer has two double ended Scotch lH>ilers. The
steam mains are UhI upwards from the stop valvcn of
the boilers to a brass T piece. From tlienoe a sinjfle

pipe extends to the stop valve on ttie engiii)>. The
pipes are of o(>p|>er 1-4 In. thick. Tlie main between
the engine and the T piec«> 5s alioui 0 ft. long, ami 0
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iu. uutsiilo dia. The braucb pipes bctwtMjn the T
piece and the boiler stop valves are about 14 ft. long
uiid 7 111. dIa. The regular workiug pressure of the
boiler Is 150 lbs. More than a year before the accident a
cracic was notlc-ed at the necii of the flange connectiiig
the main steam pipe to the engine stop valve. The
pipe was then shortened, tlie tlauge rebrazed, and a
distance piece 1 1-4 In. thick litted. The fracture In
the sleaiii main of the starboanl boiler Is attributed
to the vibration of the machinery durlug very heavy
weather, which set up a bending motion at the neck
of the flange at right angles to the line of stress. The
steam pressure at the time of the break was 145 lbs.

per s<i. in. The pn>»sure was let down to 120 lbs.,

and after fourteen hours' steaming, the vessel was
anchoreil In harbor, where the pipe was dlscouuecJed
and a blank flange fltted ne.vt the T piece. The
steamer than proceeded under one boiler to Falmouth
for i>cruianent repairs. The Board found that the
steamer Is built with a plate keel, and is not pro-
vided with rolling cliocks, and, when iu balLtst trim,
labors heavily In bad weather. The steam pipes are
arranged in easy bends and angles, which were stattil
to be not sufficiently elastic to adapt themselves to
the conditions which prevail In a light vessel In

heavy weather with the engines racing. The En-
gineer Surveyor-ln-Chief made the coninieut that
ctipper pliH's are very frequently Injured in the neigh-
borhood of brazed flanges by Injudicious heating
during the process of brazing on the flanges. In the
present instance, however, there was nothing to show
tiiat any portion of tha fractured pipe had been over-
heated.

Failure of a Boiler Stop Valve.

An explosion, the result of a collision of the sleain
tug Anglia with the wall of the Collingwoo«l I»ock
at LlveriHjol, was also considered by the board. Tliis
was a very |K>cullar and unfortunate accident, the
chief and second enginei^rs being scalded to death.
The Iwiler was of the usual marine type, 10 ft. dia.
and 0 ft. long, with two plain furnaces, each 3 f(.

dia. and G ft. (J In. long. The stop valve, which gave
way, was on top of the boiler about 3 ft. from the
after end. It was J<>lnte<l to a wrought iron block,
whicli In turn was riveted to the shell. The stop
valvf chest was of cast iron, the bo'ly being spherical
in form 7 X-4 in. outside dia., and 1-2 in. thick. The
valve was 4 1-8 in. dia.. ami with its seating was
niaile of brass. The lower neck of (he valve was
51-2 in. outside dia., and 4 in. Inside dia., the metal
having a uniffjrm thickness of about 3-4 In. all around
the neck. There were no webs connecting the lower
flange to the Iwdy of the valve. '1 he boiler was not pc-

cnroly fastened In place In the tug. and the stop valve
was fltted close against the end of an iron casing which
covered the boiler. There was consequently no room
for play, shouhl the boiler move In a fore aad aft
direction. This it did wlien the vessel came to a sud-
den stop by contact with the granite wall of the
dock. The Impetus of the boiler moving forward en
Its sealing brought the stop valve into violent con-
tact with the Iron casing and the metal gave 'way at
the neck, the valve parting from the bottom flange.
For .some unexplained reason the orders on the dial

of the engine-room telegraph were printed in French,
and tje pointer was In a go-ahead position when the
pilot had rung "full apeed astern." The engineers
were strangers to the vessel or they probably would
no! have been In I he way when the mishap occurreil.

Of the $541,250,000 expended by the Briti.sh

nation on the Royal Navy since the year 1885,

a total of $507,151,250 was paid to private con-

tractors, and only $34,099,000 wotih of work was
done in Government dockyards and arsenals.

EDUCATIONAL.

THE ART OF HAKINO HECHANICAL SKETCHES,
FOR HARINE ENGINEERS.— I.

RV PROF. C. W. MAC CORD,

RAWING has been happilyH called "the universal lan-H guage;" the master of theH
I

pencil needs no Interpreter,H L,
I

and he speaks more clear-H
f

'^"^ concisely than the
.

} i ^1 master of the pen. ThisH ^i^^^i^^ is true, not only In respectH^^mmmH^^^B to drawing the higher

^^"^m *-'^^^^< «s the artistH uses In decoration and inH pictorial representation,H j^T Ixit it applies with equal
If not with greater force
to the lower order of de-
lineation employed for the

guldaiKe of the artisan. And from a merely prac-
tical polut of view the latter Is the more Impor-
laui of ilie Iwo, as any one will at once
si-e who reflects upon the enormous develop-
ment and extent of mechanical constructions
In this utilitarian age. Because It Is In re-
latioii to these that the superiority of the
graphic language Is most pronounced; It Is In
fact indispensable In their execution. The detail
drawings of a projKjsed struciure are what the work-
man depends upon and must have; and they tell blm
at a glance, no matter what his native tongue, more
than ho (h>uIi| learn from a volume of description.
A machinist, then, must possess at least such a

knowledge of the principles and methods of mechan-
kal drawing as will enable him to understand and
to rcail with ease the working plaus tumisbeti for
him to follow; whether he be able to make them or
not. And nearly as much may be said of many other
artificers as well—the moulder, the blacksmith, the
sheet-metal worker, the plumber, carpenter, and cab-
inet-maker; indeed, of all those engaged In the Indus-
trial arts, there Is not one to whom such knowledge
would come amiss, or who wouhl not feel himself a
more competent workman for l>elng thus enabled to
execute intelligently any new design that might be
brought him.
K«»w, working drawings are usually made carefully

to scale, by professional draughtsmen; and it Is right
that this should be so, since measurements may hi
taken directly "irom the plans, and also because a
clearer and letter idea of the structure Is conveyeil
when the dlfl'erent parts are shown In their true rela-
tive sizes and exact forms. It is not, however, al-

ways necessary. A mere sketch, if the dimensIouB
are correctly figured, might be and In fact sometlm'M
Is, employed Instead. But, although not accurately
drawn to scale, and though on occasion made wholly
with the free hand, it Is obvious that in order to b«
a safe guide the sketch must convey clearly all tlie

needed information as to size and form. In short,
the sketch Is neither more nor less than a rough rae-

chatdcai «lrawlng, and the same principles are in-

volve<l in the one as in Ihe other.
Rut, although In a machine shop, rough, full-slu

Bketches made in chalk or charcoal upon smooth pine
boards are often used for the guidance of the black-
smiths. pencil sketches are seldom given out to the
pattern jnakers or the finishers; they are most often
put In the hands of the draughtsmen, who construct
accurate drawings in accordance with them. These,
whether inked In or not, are then traced, and from
the tracings blue-prints are made for use In the shop.

It is hardly necessary to say Id those at all familiar
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with wtchiBlWB, tbat the design of a new macblne Is

MMom ir erer ooDcelved In perfection aa a wliole.

Almost always there are more ways than one to ae-
complisb a desired result, more particularly in regard
to the arranKPiuout and proportions of details. Aad
in order to make coitipnrison of these, and ttatia tode>
cidc %vhicb is the best, preliminary Rlcetcbcs of ap*
l>r<)xlinnte accuracy are absolutely Decessary, eren If

tlte designer be bis own drauj^btsmau; and both de*
liijriJLT and draughtsman inupt he able to nialcc tbem.
Itiit ilif ability to make such ski'ti.lics is ofton quite

as ailsautagoouB to tlmso who take charge of and
oi>erate the macblne uIk h cinuiilcted and set at work
ax to either the deslgiK-r nr the iiiakor. Repairs on
account of wear or brcakanf ar-' always neccssai v

sooner or later, anil If ihe aitcndant can measure the
damageil parts auii make on the spot a goml and re-

liable sketch, it is easy to see tliat the repairs may
often be clfi i ii>ii in much less time tlian if he had
lacked that accompllshiiu'nt. Again, the attendant
"Y i>i>eratlve, if of an ubsc^^ int: and tlioughu'ui ca^t,

frciiucntly finds It desirable to make some clian-.-' s

in 4'xisilng arrangements, or to nttacii some new lie-

vice III an engine or other piece of macliiiiery. In tills

ease be will tlnd tlie ability to make clear working
sketches, by means of which the iiroposcil change or
addition can be explained and carried out If ap-
I>roved, to be a qualification of no small value. In
short, ibis is an accotupllsbment which should l>e

(Misscssed, not only by every wechanic, but alno by
every one who has charge of machinery of any kind;
particularly marine engineers. It may tie acquired«
too. In a very practical and asefol degree, without tte
aid of an instructor, by any one who sets reso-
lutely atxtut it. Some of our readers who are thus
disposed may lacic other facilities for self-instmctioiL
In what follows we shall therefore attempt to
give audi explanations as will glre them A
fair gronndwoxk and an understanding of piln-
dplss: but tt mint be kqit In mind tbat (be
best war to learn a thing thoroughly Is to do it re-

peatedly; and preSeiencjr can be giUned wafy hj care-
fnl practice.

It is possible v> iiialvc vi iy cxi'ellent free Imnd
sketches, using nutlilhK Imi a Icail-iieticil. It reiiuircB
considerable practice, however, it only pnssalily
well, even for tliose cifteil w;ta u true eye and a
steaily band. And, funlicf, it lakes imicli lunger to

produce a satisfactory sketcli in that way tfian by
the use of instruments; and since for practical pur-
fmses (lie latter methoil is quite adn)lssll>le, we im-
hcitai ujIv rccounnend U for licirliiiicr;*.

No i-xpciisive outlit, however, is neisle I. A pair
of "scliool compasses" of the liest klml, w iiicli may
be bad for twenty-flve cents, will answer for draw-
ing circles In |>encll, and subdividing them If le-

qniml. a (•ojnnion two-foot folding ride of the
Mine valve, will sutHiH^ for setting off illi>tanees,

and on a pinch will serve as a straight-edge. Wiib
these and a No. 3 pencil, a sharp knife to trim it with,
a piece of India rubber, and a pad of paper of mo ler-

ate sljse, our tyro Is ready to begin. It is the satue
old story; In the early times when man lived by tbe
clt:> c alone, "the swiftest men caught tba tuott Sal*
nulls, oad the swiftest animals g'd away from
the most men." Clearly, the swiftest men were
those who csrried the least weight: and so to-day, he
who can do wtthont tbe most things has a distinct
advantage in tbe imee. And in this line of woik
much may he done witb little^ In tbe abaenea of
dlvUfers, distances can be rery aeenrately measured
and transferred by marking tbem oir npon tbe ^nrp
edge of a sbeet «ff writing paper, and by foldtaig tbe
paper so as to bring tbe two marics together, the dts-
tancc Is bisected with reasonable accuracy. A simple
folded sheet malccs a respectable mler. By fold-

ing It again, bringing the ednes of the first fold fairly

together, we Iiave a riglU angle, serving to draw
Uaca psrpendlealar to saeb otber. Btlll another fold

gives as an angle of 4B*. If two points^ wdl sq>b-
rated, be set off at the same distance from a given
line and on the same side of It; tbe line drawn
through tbem wlU be paraDd to the first—all of
wbleb Is Ecafflly done wltb a paper folded as shove.
If compasses are not at hand, an arc or even a com-
plete circle can be stmclc by merely sticldng tbe
sharpeneil point of tbe pencil through a hole In a
strip of iwper. using a common pin for a center—

a

very useful expedient if the radius happens to l>e

too large for the compasses, even if tbat Instrument
l.s jil liand. These few Instances serve to show that
simple expedients will sometimes enalilo one to do
fairly well, even If he does not have the appliances
best suited to the work; although, of course, tbat Is

no reason why tiiosc should not Ik« procured if p.is-

sible. And, wliile the few simple articles first nii-n-

tioiied can be tnade to answer very well, it is not to

be denied that he who <\i:\ri^ a l;ttle more, can
work n>orc conveiiiciiily and rai>l<lly if lie prociir-s
fiHiu the inst in lueii t dealer a jiair of .">-.!icli co;n-
|i:isses. jointed in each leg, widi interchangeable
P'lints; as well as two ebony ciiL'eil triangles —one Of
4,'>°, the other of 00' and ,!(»'—to be used as rulers, as
well as for drawing lines parallel, perpendicular, ami
at various angles to each other. If the longest side
of each hi' from 8 to 10 Inches long, these Will be
found very convenient In use.

It Is seen tbat In the above, provision Is made only
for rough sketching; but, since the principles, and In-

deed the methods, which we shall explain an<1 Illus-

trate in succeeding articles, are, as already remarked,
tiie same as in making llalsbed drawings, we shall
also io dne coarse consider some of tbe additional ap*
paratna required for their ezeentlon.

BLBCTRICITY ON BOARD SHIP. PRINCIPLES
AND PRACTICE.— 1.

SV WM. SAXTCR, JK.

.\ man w lio understands tlje oiKTation of a steam
e[)f:iiie. I>ut is not versiNl in electrical science, will say
tliat it is easy eiioimli to tiiiilerstaml how a steam
eni:ine works, lie.nuse the ste.am wliich moves the
pistol! is s.inietliiiip,' real, and, tliercfore, an effivt

is priMluied liy n t.in^lble agent; but in the case of
an ele<trieiil inachine the action is due to an in-

visible cause. As a matter of fact, the cause is Just
as Invisible In one case as in the other; but
familiarity, in so far as the steam engine i* con-
cerned, causes this fact to be •verlooked, and the
beat, which is the real cause of the motion of Ihe
piston. Is lost Bight of, and the steam, through
which It arts, is made to take Its place. Heat is an
Invisible force, Just as much so as electricity and
magnetism. Heat acts through tbe medium of steam,
which Is material and tangible, bat electricity acta
through the medium of copper wire aiMl Inm. whldi
are also material, and deeUledlj movs tangible than
steam. Pron tiMsa artf-eTMent laeti tt la eas7 to
see tbat wbtm tta prlnelples upon wbldi deetricUj
and magneUsm aet are properl) nndefstood, tbe
operation of dectrlcal maohinenr of any kind be-
comes, to aay tbe leaat, as simple as that of tbe
steam engine. These principles ar$ not In the least
complicated, nor does It require a profound Intellect

to tatbom tbem, aa will be made evident In tbe fM*
lowing leesons.

Electricity aad magnetism are so related to each
other, and their actions In many Instances are so
similar, tliat f<)rinerly it was believed b.v many that
they w«re one ami the same thing. At the present
time, however. It Is nndersiood thiil one Is the re-

sultant of the other, and. except under certain con-
ditions, the necessary accompaniment of it. The
needle of a mariner's compass will point north and
sontb. tbe reason being that it Is Itsdf a magnet, and
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to MUacted by tbe eartb, which is also a magnet
The magDetlsm of tlie eartb ezerto a force that teiiila

to draw any subatanee affected by mafoetiem into a
MHtli and aoQtb poaltlon. but Its aetkm is mora
Tigonma uim>ii Mnotio t -i i-iM-t, nwing to the fact

no. I.

tbat Id siU'h a cnso the force nt tlip oartli's m:i>;netlsJTi

Is RS8iHte<l by that of Ilie injn;iH'l ; I herefuie, llie jxiU

U tho result of tlio two fort-i's (huiMihhI. A liar of

Iron 8U8p«'ii<li'il l»y a Hlrinj; fo .-is to bo nblo to move
freolj' will be drawn into a niirili and soutli position,

Iirovlilliij: its niovoniont into Ihat jMi.sitlon 1m not rn-

Kistoil by ft foroe greater than the cartli's nniKiiotisni.

but It will be iireventeil fmni swIncinB to tho uoi-t!i

and south line liy si resistau<T much smaller tliaii that
no<'essary to nrrost the niii\ciiient ni' a magnet l/ed

noodle of the same size.

Since the ninuiietistn of tlic earth ilrawa n noeillo

Into a north and soutli jwisiiicpi]. It is evident that to

hold It in any other position \\ ill rei|ulre the applica-

tion of a force that will oi>)"»i- tlu' mannelisui of the
earth. It is also evident that this force must Itself

be tnnBDctlc that Is. if it is not niM liauical. To l>c

sure, we could move the needle with the. tiUKer and
hold it in any position, and the force we would exert

would not be magnellc: but to cause It to move with-

ont l»clnf; toucbod, the fore<> th;it holds it north and
BOUtta, which la BMgnetic, must be counteracted by a
similar force—fliat iSi a magnetic force.

If we place a copper wire In a north and soutu po-

KIO. 3.

flitlon. an nhown in Flir. 1, and stispend oT«r It a maff-
ncW-MMl needle, tbe latter will point in the mmm dl-

recilon as the wire, providing there la no electric

cni icii< i!o\\ Iu'k'. but as soon a« a current is paaned
through the wire the needle will swing around In tbe

direction of the bands of a clock, proTiding the enr*

rent runs north, as indicated by ihe arrow In the

Agure. This experiment shows ua that the passage
of an electric current tbrovgh the wire develops a
magnetic force which acts ftpMnst that of tbe oartlk
If the current Is rery weak, tne needle may more as

no. 3.

far as the line 1 and stop; if the strength of the cur-

rent is I hen iiicre.'ised, the needle may move as fnr

as one _' or .'!: an I if Ihe current is inaile suftlcieutly

strong, tho needle will reach the jKisilion In which it

is shown in the tigure. From this we learn another
fad. and ihat is, th.-il tlie intensity of the magnetic
force develii|iei| aiMViinl llie wire h.v the passage of 'he

eleetiii- current is propofiioiial to tlie siroiigtli of iliP

current.

In this exiM-rimeiit \\ e have as>nino<l tho wire to l>e

placed in the north and south posillon. simply because
when in this |)osition tho action of the magnetic
force develoiieil by the current against tbat of tin'

earth can be made manifest. If the wire were
placed east and west, the n<H?dle would l>e drawn into

Ihe position shown in the ligure by the earth's mag-
netism and as the magnetism develops by the cur-

rent woul.l be In Uie same direction, its eflfeot would
not lie se«>n. It makes no difTerence, however. In

what direction tbe wire may tie, if there to an electric

current flowing thrixii^ It, a magnette force will lie

tefdoped around It. Thto Is nmn dearly ebows la

2, la wbldi 'A repreaenta a wire In wUA a enr-

rent to flowing in tbe direction iniileated by tbe
arrow, and tbe currea BOD Indicate flie dlrectfcm In

which tbe magnettom developed ezerta a force, or
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pall, the arrow hinKU showing the direotiou ia wbicti

the north vm\ of a uiaKUct Ufctllc wouhl |K>lut If sus-

peu«U>4l along the imtli of the curves so as to movo
freely.

Not only Ih the magnetism developed by the cur-
rent unliitlueiR-eil by the direction of the wire, but tt

is ahM) unluducneed by the shape Into which the wiM
nuiy be fortued. If tho straight wire of Fig. Si Is re-

placed by a eoU, m is Fig. 8, the lauage of a cur-
rent wlU develop « magnetle feree^ wkl<» wlU be in

tlie eame directloii, lelBtlTe to tlie corrent. aa in the
cue of tbe atntgbt wire, ee can be eeen from the
direction in which the airow taeade point on tbe
carree B of tbia Hgore.

FtO. 5.

If the slUKlo coil of FlR. 3 IS ri'i'liiool t>y out- having

many turns, as lu l'"ik'. 4. tlie niaKiiciic force will sur-

ntuntl III! the turns <»f wire, as imlii ated by the lines

C. In this case the several turns of the roil It will

be enveloped by tlie nuignetic foree. Just tlie same
aa the single turn In Vkg. 3. If the current iiusslng

tbrougb the wire iu I'iu's. 3 and 4 is of the same
strength, the magnetic force developel in tlvo latter

will exceed that in the lormer to an extent nearly

equal to the number of turns in coil B. Tbis is !io

uwini; to the fact that th<* magnetic force develop^yd

is In proportion to the strength of the electric cur-

rent, and the passage of the name current around
the eoD a number of times is equivalent to Increaslitg

tbe current to tbe same extent through a single torn.

To mnk« tbie point clearer we will say that it the
numlicr of tnma In tiie coil la, laj, twenty-flre^ tbe
magnetlMn developed will be nearly aa great aa if

twentv-llTe timaa aa itrong a enrtent were ic^
throofb a single titni. 'x'be atatement that the mag>
netism wonM be *^early oa greatf* reqnirea an eKplap
natton. The natural Inference would we that there
would be absolute equality, ttf tai botb coses tbe total

current flowing around the circle wottbi be tbe earner

By comiiaring Pigs, a and 4 It will be seen that tbe
cnrres B of tbe former are very much shorter than
the corves C of the latter. i«ow air, iron, aid Me«l
offer a reelotaaoe to tbe flow of magnetism, niul con-
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seqvently, tbe longer tbe path tai which tbe force' aet«»
tbe weaker it must be If developed by an equal ma|^
nettatng force. The deeCrIc current Is tbe magnatli-
ing forces and tbe atrengtb of magnetic force it win
devdop win be preportiooal, not only to tbe atrengtb

of tlie current, l)ut also to the amount of le-

sistiuief in the j)!ith of tlie magnetic force. If it

were not for this fact, the magnetic force along the
curve B In Fig. 2 would be just as great na that along
cturve D; but, as the latter curve is the shorter of
the two, the force along it Is the greatest. The
greater the distance from the wire, the weaker the
force, and at a comparatively short distance it be-
comes eo weak aa to be indeterminable. If tbe wire

IK.. I.

In coll B of FiK. -1 were made smaller than that iu

Fig. so that it eould 1m? bunched into the same
cross se<-ilou, then the length of the ninRuetie path,

or circuit tin it is calleil, would Ih» the same in lK)th

cases, and then the sirenjrtn of the magnetism de-

veloped in Fig. 4 would be the same as that In Fig.

3 If the single curn-nt In the latter were (Hiual lo

the sum of the current flowing in all the turns in the
former.
A natural procesa oC reaiOBing would lead oa to

Infer that the longer tbe nugnetle dreuit tbe greater
tlie resistance, and hence the wea.>er tue magnetism,
for It would lie difllcult to conceive that tbe atrengtb

of the magnetic force would be just the same at a
dlitance from tbe wire, in Fig. 2, as near by. 'nie

action of magnets toward each other, aa w^ aa that
between ekctrle cnrrenta, aerves to further ittuatnite

tbe tmtb o& this Inference. Tbe tendency ot mag-
netism is to either shorten tlie ctoeult In wbleli It nets
to tbe greateat poasible extent, or to increase tbe
cross section of tbe path, or botb. When two aled
magnets are placed side by side with their pelaa In

opposite directions, as shown In Pig. 5, they will at-

tract each other, but if tbe poles are In tbe same di-

rection, as shown In Pig. 0, they will repeL Tbe

/
Kio. 8.

nearer they are to each other. In tbe flrat caae, tbe
otronger tbe attraction, and the further apart tbey
are, in t<«e second case, tbe weaker tbe repolalon. A
study of tiie two flguree will ibow why tbeee netlona
take place, and also why la Flf. o tbe attractkm iB-
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ctvnihit as tbe (llNtantv betwiH^o tbe nuigtieUi Is n^'

ilueed, wblle tn Pl|r. U tlie rcpnIicloD decrrasra u toe
llstnilfl- \h ilKTMIHOtl,

In 5 Ua- (llrwfloii nf i.u- inamH-tif fore*- lii tli<;

two iu;ii;iicl<. Im Iii^ in <()i|ii«sil c dircftiiMiK, I'.-icli niii"

fiiriiis ;i ii.illi lliioii'^li llii' riii'ilil of tin- oluiT
may pa^s. If roi'-taiirc <if air ami st«'«'l ti> t!i<>

paswigi' "if the inaKiii'tii- I'orrc wcfi" Ilic muiii'. tin-

trartlwii I>«'I\v«'«mi tin- iwn woiilil imi !« vcrj Kti'.iily

liKTi-ascil liy rt'ihiclii;; the <Iistaiici> scpararini: iln-ni,

as the li'iiiiih nf tin- I'ircnit wiiiiUl only ho rfilin c 1 lo

a >iiiall i-\i«'in; Inii the ri'slsiaiicc of tin- a!r is many
liiiK's as irrcal a> lliai of tin- sli^cl. tin- iliffon'm')'

Ikmuk siii'li I hat Very nearly all the rf>isianrf dm-

IMltWil to till' iiiauitrtii' How is iljal of air iliat

Ik, of till' |iaili alontf IIh' riirM's cont tiiij.' tlif two
i-nds of till' ma»;iH'iN. 'I'liN l«i>iiitr tlio l asi-. n-dm in ;

lliL' illstanc)' iK-twri-n tin- inau'iiots. urcaily ri>.lu(«'-s

till" total ri'Nlslaiiri' opiMiscil to I ln' iiiiiuni'l li' fori\*.

'

It mlKlii Im' siipposiil tliui IIm' inapiu'ti*' fon-". instt'ad

of folliiwiii); till' i-urvi'8 shown at tlic oinls of tin?

niiiKiii'is. wuiilil puss from om* to tin* oiIut ia a
stnilKlit lln*'. as hy so ilolii;; till- path covilil be sHll
fiirlhor 8horti>iii>*l. but if Ui.» were dune tbe croikg

mH'tiuii of tlie path would iM> rodueetl. and tbls of
ltm.'lf wouIeI servi' to Incro.iHo tin- ri'slstanw: theiH?-

fore tbe nuigDctlsm will spn-ad out so hb to reduce
tue reslHtaace by widening Its patb as well ns by
abortcnine it. Some of tbe oivmPttoni will lie-in In
leak ont Itcfore reacblnc tbe ends of tbe ban, ni
bown by thp <nii^e« A. and Kome wf:i Rprend ont
oven furiln r ilmn Inili<-ati> I by ttu' IIih's II.

In FIk. li. .IS till' poll's of till' iiiaiiMi'ts ari' In tbp
mini' iliri'i-tiiiii. titii' r.iniiol vcrxi' as a rirciiii fur tli«>

otiu'r. tlu'ri'fi.ri' ilii' path of i-ai-li will havf to lun
throiiul) till' sp;iri' hi iui'.'M till' two that Is. for t'. it

jiart of till' niMu'ni'iir fori-c that arts on tlii' sldi s iIimi

fail' i'a< li iilliiT. .f 111!' Inti'rM'iiin:; spa< i' is ii;irro\v.

tnc uiiiuiH'iir fon t' « ill i.'ii l lo ^]irc'.i.| tlir liars, so :is

to wiih-n Its path ami il.ii- iv,ln.-.' ilii' n'sisuinrc in its

I'Hth. In I-'Ir. t! till' niairiii't ism is sh.iwn as ai tlnu- mi all

hIiIcs of till' bars, wliilr in I'li:. li is only sliown
aloii'^- iim> laili that iliroii:.'li the niauiiits. .\s a
iiiaMcr of fart. In both ca-.cs it will art in all ihi>

spai c snvf.iinhlliit; ihr Iimi-.. hut in I'ic. .'> by far tin-

greater r;iii « I! lie in tin- imili shi.wn. anil whrn tin-

two nia^riii'is .in' hroiij;hi into artiial rontact ihi'ri' will
bo vory linli' maunotUm ai-tinj; In tlio siirroiinilini:

H|mc'(>. In l-'li:. <>. as tho two ma^rnots ilo not holp oncli

otlior, till- offoot will bo to actually niluro tlio

utronKth of tlio niaiitu'tisni Ix-twoon «..o bars, auil

titako It strongor nt all otlior points. In tlio (Ijruro Iho
linefl bt'tween llio bars an- drawn oiom-r ioeoth<T
tban on tbe otitsido. thus in Heating ihnt in this

apnop tho foroo is tho jxroatost. but In reality It Is not.

Owln>: to III!' fai-t that tho orosR Reotlon over wMrch
It acta i« redured. On the outKlde tbe maffnetlHtn is

more diluted, ao to speak, but the area over whieb It

acta ia verr mncb jpreater. The aotuni oondltlon of
thlntn Is ezamerated In Fin. O. w an to umre clearer
lUustrate wbjr magnets placed witb their poles
pointing In the lame dlrcetton repel eacfa other.

Wires carrying eleetrk currents also repel and at-

tract each other. Init tiie action Is Just the reverse of
that with maKnets—that Ih, two etirrents flowing In

tbe same direction will attraot oaoli other, niui If In

the opposite direction. Ilioy will ro|H>l. Why tbi;* Is

so can be se«'n from l''i;,'s. 7 and S. In the first

ftjpire the current In both iho wlros A B Is siipposod
to bo riinnlni; In tho samo dirootion. Tho wiros aro
shown in s(>i'tion. Tho < iirr>'nt lii'in;: In tho snino di-

rootioii. tho tlow of ina:.'m-i ism riround both must bo
In till' s.'iiiio diroi'tioti: hom i'. ilio ma^nolism of both
will moot. In Iho space hctwci'ii tliom. riiiinin;;

in op]iositi' diroil ions. .\s :t i'oiisi'i]uonrc. only that
portion which Is vory clnso to tho wiro will Uoop to

Its true couv^i': till" rom.'iindor will Join hands, as It

were, with that of the noichliorlUK win- and tlow

round tbe two wires, and by tbeir contrasting ten-

dency draw them togetber. This Is Indicated by tbe
curves C.
In Fig. 8 tltp current tn the two wltea ia auppoaed

to be flowing in oiipoeite directions, and. therefore,
the direction of tbe magaettc force around tbe two
will lie in opimsite dirpetiona. Prom this very fact.
•.ow<>ver, the dlrecttoii of tha two magnctle Coreea in
I ho s|race between the wires will be tne same; uettes,

all the magnetism of Ixith wires will tend to crowd
into tbbi space, and att a result tbe wires will be
forced ai>art.

News and Notaa.

Recent Hritish advices repoti tho closing of

the contracts between the 15riti.sli and CanacHan
( iovcmments, and Petersen. Tate & Co.. of New-
castle, for tlie equipment of the new fast mail
and ]>asseii^er line between Canada and the
I'liittil I\iiii,'i!Min. I'he new boats, of which
luciitiun was made in our May issue, will be of
not less than 10.000 tons rtoss renister, and
will have a sea speed of 21 knots. A last tender

of the torpedo boat type with a speed of 22 knots
is to be provided at the Canadian end of the

route.

< bie of the !arj.jest stiaiii ttijrs on the (ireat

Lakes is now under construction at the Bell

Steam Engine Works, Buffalo. The boiler for

tliis tug is to be furnished by Thomas Kingsford,
< >swec:o, X. y. This boiler is to be of t!ie flat

iTuwii sheet t\]K' with ilouble furnaces and single

emnbtistidii cli.iinber. each ftirnare 5 ft. bv fi ft.

in. Imii:. I'ai li furnace is to iiave fmir main firo

lines 17 in. dia. Boiler wi'.l contain ig6 tubes,

3 1-4 in. dia. by 12 ft. 4 in. lonir. Diameter of

shell 12 ft. Length of boiler 16 ft. Steam drum
.•S in. dia. l>v S ft. Ii>ng. Ilei^lit of Imiler U>

top of shell 13 ft. 7 in. Boiler to be built for a

working pressure of 150 lbs.

A collision at sea between trans-Atlantic liners

occurred May 27, fortunatelv resulting in no
loss nf life and comparatively little damage to the

vessels. Tile .Atlantic Transport line steamship
Mississippi from Lotidon for New York was nin
into in a fotj, ofF tlie Hanks, bv the Thitigvalla

line steamship llekla. Tlie Mississippi was
moving cautiously, having heard fog signals,

when a big steamer was sighted approaching
her on the port side amidships. The captain of the
Mississi|i]»i imt liis lieint liard over, and the

Hekla at the same time reversed her engines.

The blow was a glancing one. the Hekla ram-
inins,' tl'.e pi irt tpiarter of the Mississippi, tearing

a liig hole in her skin well above the water line,

atid carrxing away several feet of the rail.

The TTekla backed off with her l>ow crnshed in

to a point tiear tile water line, and leaving part of

her plating, a haw.se-pipc ami cable and anchor
on Imard ine Mississ;]>pi. The steering gear of

the latter was daiiia).;ed. Imt repairs were prompt-
ly made ami she proceeded on her way, reaching

this port safely June 1. The Hekla also con-
tinued her voyage, reaching Christiansand with

passengers and cargo in good condition.
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HOME AND FOREIGN
EXCHANGES.

The Long Coal Car Dumping: Hachine.

Tlif OHseiitlal fi'auiiv i>r the mnehlno Ix a Inr^o
cylliuU-r fonslnicU'il for rect'ivirtK a rar IllltHl with
ntnl nixl turning It upalile «lowii. discharKlnK the coal
into fhiiu-s which guide it into tin* liaiohways of tho

LONG CAR DUMPING MACHINE.— Flli. I.—C.F.NBRAL VIEW

vi>t»(el8 being luudcNi. The illustration. Fig. 1, Is re-

produeeil from a |)hoto>;rapli showing a goopral vU'W
of the machine. Fig. L' shows the cyllniler with a far
III i>lare ready for dumping, and Fig. 15 shows the tele-

scMipio ehutes lllled witl al ready for

discharging. The eylinder is 40 ft. long,

has a fl<*ar internal diameter of 11 ft.,

an external diameter of 10 ft., weighs 40
tons, is eonstrueleil entirely of stet^l, and
is supported ut each end l>y two heavy
steel T rail.s. The level of th railway
traclis nt the point where it was de-

sirwl to lorate the maelilne was aliont

28 ft. above the dock level, and tlierefore

in order to meet these conditions liie

cylinder was supported on a steel snper-
Rtructure and placed on a level with the
existing tracks. This makes a practical

and convenient plant, as tne spnc-e be
nenth Is an ideal location lor the inwev
|ilant and operating nmcliiiier.v.

The cylinder in dumping a cur is sim]>1y

rolle<| along its suprM>rtlng track by
iiienns of wire ropes, which are passi'il

around its iK-riphery. A double cable is

used at eai'h cml of the cylinder, and
after being passed around the <ylln<ler is

cirritHl over sheaves and down to a sti-am
cylinder .'tO in. dia. and lU ft. long, which
lies in a horizontal position at the base
of tho Huperstriietnre. Thl« eylinder con-

tains n piston, which Is by means of a piston rod at-

la<-lie«l to a crossliead. which also carries the lower
end of tho cai)ie« referred to. Steam pipes are ii;'-

ranged for ailiiiilling sicaiii to eilher eiil of t'le

cylinder. Iiut under ordinary conditions sleam Is iii>-

idii'fl only for dumping, as the track on which llic

dumiiing cylin ier rolls Is placed on an Incline, iitid it

will return to its normal position by gravity, and In
s<» doing <-arry tli«' piston and cables with It. Hctwit'ii
the rails whicli form tlic track upon wliich the cylin-

der rolls there are a scries of sled pins alsjut 4 in.

in (Ilaineter. whicli engage with a series
of <nrres|ionding iicdcs in the «"yllnder,

thus Insuring that the travel of the «'yllu-

der will be equal on iioth ends and also
that tlu>ro will Ik' no slijiping.

The macliine is operated from n small
platform louiicd at one end. whore both
llie apiiaraliis and the ' vess<>l being
loadc<l are in plain view. Tliere ari' only
two op^-raiing level's used. One of theso
controls the pair of liydraulic cylltnlers
which are used in holdinc supporl.s
against ilie lower sid4> of tlie car as it is

being dumped. The otlier lever admits
anri discliai'gcs sti>iim l4i tlie opemting
cylinder. Tliis operallug lever tfives tlie

opi-rator altsoliile ctiiitrol of all motions
of llie <'.vliiider and by sini|iic manipula-
tions of tills lie can roil a car loail of coal
wliicii. together wltli the cylinder, weighs
a)>oiit Nil tons, as tlioiigh It were only h
featlier's weight.

.\n important feiilure of the apparatus
Is the telescope chutes shown in Fig. 3.

Ity their use the breakage of coal is re-

diK'cd to a minimum. The chutes are ar-
ranged on an jiiigle of ,'ilMiiit 45". so that
the coal does not have a direct drop, but
slides down tlie Incline at a si>eed which
is not sutllcieully great to bre:ik il.

In ord«>r to still further avoid lireak-
age, controlling doors are arranged on
the low«'r end of ea<-li <-hutc. and be-
fore any coal is discharged tliesi*

iloors are closed tight, the »-l»utes are
then tilled, and by means of the doors
the Mow of coal is under alisohile control.
Kacli chute is supported liy wire cables,

wliicli are controlle.l by a pair of hoisting engines an I

operateil from tlie same platform as the dumping tip-

paratus. Ily means of iliesc cables the ciiules may
lie moved about aii l raised and lowered to-any po<i-

I.O.Nn CAR IiLMl'INC. MArillNE,- Fli:. 2.—HUMriM: CVLINHER.
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tiou nllowoJ by the dliuouHioiis of liateliwajs. It

is stiiti-il lUat the uiH'nilor tiu8 audi ooiitml <iviT l\u-r'v

eliuK'8 lUut trIiiii.-.liiK Is :t loiiiimriitlvfly nIiu|>Iu ami
liu-\|M-U!4lv«.' uperutiuii.

iMily tliroc iiK'ii are re«|ulrfil for liaiMiliug the .;u-

tire iiiai liiiir. Tlirr.r arc an oiigiiuMT and tlrciunu,

iNttli uf thi'st' iMisitioiis Ih-Iiik tiMc'il l>>- line man: uue
ntan tu oiicratc tiie i-yliiiilcr, anil a ihlnl to control

tlu' UKiviMUfiits of tnc chutes. 'Hie machine bas
haudleil 3Uti cars or "..VjO tons of coal in a ilay of ten

lioiirs, and the reduction In tbe cost of loading vewwls
ha.s iM-en such as to alnioHt revolutionize the coal busi-

ness ut the |Milnt where the machine Is In o|)eration.

The uiacblne Is i>4|iiaily well adapted (o uw in taking

eai-a from tue dock level and dum|ilng llieni Into the

hatchway of a vessel by a simply arraugeil Incline.

Tbo machine at "Krle" docks in fUeveland, Ohio,

unloaded over It last seaxon, from the KMli day of

April to the tirsl of l)epcnd>er. 'J3.1.'">5 cars, amount-
ing to TCtttA'Si tons of coal, and could have uidoaded
half as much more If tbe shipp«'rs bad bad the cus-

tomers, coal and boalJi.

Tbe Kxcelslor Iron Works is now working on a

lAtug coal car unloading machine, to be erected at

Conneaiit, t>., on the 1'. S. \ I.. K. U. 11. docks, Car-

m>gic's coal and ore dork, which will be the tinest ou
the lakes.

I'or the ilescrlptlon of this apparatus ami the Illus-

trations here us4>il. we are indebted to the courtesy of

The Coal Trade Journal.

Comment on the Use of Nickel Steel In SMpa.

There would apiK-ar to Iw no ili»ubt that nickel steel

Is destined to be much more extensively used at nn
early dale. For armor plate pur|Km«>s its use Is

rapidly extending, and It Is also notable that for lin-

porlaiit forglngs. such as I hose require. I for crank

and proiM'ller shafting and connecting rods. It has
been adoptetl in the ,Iapanese battleship at pr»'«eut

lM»lng built on the river Thames. In tbe adoption of

tdckel st«>««l for marine engine puriwses. United Stales

engineers, however, were the pioneers,

this iiuiterial Iteing used for the shafting

and piston rtwls of the engines of the Fall

Ulver Line steamers, and the I nlteil

States war vessels Polunibla and Cincin-

nati, and for propidlers In torpe<lo Ixiats.

The American Idnc steamer Paris was
the first merchant vessel to be supplied

with a length of shafting of nickel slwl.

and In the thns" years that have sine**

elapsed further progress has b<H»n made
In introducing the material In another dl-

dectlon, viz.. In the construction of ma-
rine Isillers. In our present Issue, says
the Engln<i>rs' tJazette. we give an illus-

trated description, from our latest AiutI-
can contetnponiry. of the boiler whb-h has
been built of tdckel steel for the rnlt«il

Stales Cruiser Chicago. Originally. It

bad l>een IntendtNl that the four <-yllndrl-

enl boilers of flii> Chicago were to be of

nickel stwl. and the plates wen* ordereil

anil delivered, but tlie greater part hail

to be i-ondenmed. owing to being badly
pitted and scored, as though slag bail

Ini'II anialgaiiiated with the material.

From the same cause only thi' bolb-r sliijll

was formed of nickel steel plates, tbe In-

ternal plates and stays, as well as rivets.

iM'Ing of ordinary steel. It Is also
stated that the extra cost for labor,

owing to the dlfflcultles tliat occurred
in wi»rking the nickel stiM>l plates,

was considenible. This Is ipdlc con-

trary to the testimony of Mr. Wil-
linni Rcarunioro, wlio. In his paper
reail before the recent meetings of

the ItiNlltutlou of Naval Architects on "Nickel Steel

as an Improvcil Material tor H<dler ^tetrl I'lutcH,

Forglngs. anil (Jiher I'uriKises. ' staled "nickel steel

can be bent and punched ijuite as succes-sfully «
ordluury carbon steel," It may be that tbe pUat
ciiipbiyed in iH'udIng the nickel steel boiler plated of

the Chicago were Inadequate, seeing that in the

liroccsK "tlie housings of tlie biggest ro'ls in the boiler

shops Were smashed," but It i» also stated that "^be
edges of i-utting .Olds were turned or fractureil," pri'-

sumably In planing the e<lges of the plates.
I'oublless, practical dittlcuities do arise In dealing

will) new nuitcrlals, but they are usually soon over-
come, and iMissibly In the i-ase of the boiler of the

Cbb-ago they have been unduly magnltled. In two
American gunlHiuts part ul the shell plating is uf

nickel steel one Inch thick, and little dittlcuity wa*
experienced In rolling these plates, and tbe surfaei«
were sallsfactory. Further, Sir. J. (J. Baton, of

the U. S. Navy, states in a i-onimunicallon to the

Iron and Steel Insiitute, "no trouble was experienced
In machining and fastening this material;" and
further, that It was "certainly proved that nickel

plates In this form could be successfully used in ship
construction, and that tlie only increase in cost cam«
from the cost of the nickel In the alloy." In one
respect, and that a most imjiortant one, viz.,

as to the relative iniiiiunlty that nickel 8t«>el lias

from corrosion, there is a practical uniformity of ti-s-

tlniony. At the concluKlon of tlM> description of the

iKtllcr on the Chicago on another page. It Is slated

"the corrosion resisting (|uallties of the material were
shown in the pickling. It took Just five times as long
to dissolve the scale on tlH> nickel platet) as It did

oti the carbon plates." It can scarcely be sal I, how-
ever, that this slowness in getting rid of tbe mill

scale Is positive jiroof of the anti-corrosion iiuality

of nickel steel. <tr«li»ary iron ship-plates lose the

mill scale more readily than Siemens-Martin steel,

but in pra«'tlce the latter Is generally found to cor-

rode more rapidly. Mr. Henry A. Wiggins, of

Itiriiiingiiaiii. found, in an exiierinient on a sm:dl

LONc; CAR DUXriNi: MACHINK.—KIG. 3.—TKLFISCOPK CHUTKS.
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cmle. extending over three months, that nickel iteol
In 10 per cent ult water k«pt at • boUer t«iipm*
ture eorrodetl only nboiit balfu moeb u open henrtli
t«ei under tlie anme dreiunitnneM. SImilnrly when
•object to etenm. the nlctod cteel showed an ad-
vantage of about 29 per cent. Mr. VrllBam Beanl-
mon. In his patter already referred to, glres the ra-
snlu of experiments canrled mt at Ltfth Oecfea ex-
tending over twelve months aad- In fbia instance
Blckd sted bad mors than SO per cent the ad-
vantage of mild steel. Snooid fmrther experience
confirm those resultB, and It be found tbat nickel
stwl can better resist the effects of nlternnte hetit

ami nud can dispeuiie with nnti-corroslve couc-
ings. theu, despite its cnhanctKl cost, it nil^ht speed'ly
poiiu- iiit<» us*' for thosf parts tit the nulls of
VtvsvU tliat art" iifculiarly liublo to c-urrodiiift ten
(lencies, owIdk to ilicir inaccessibility fur cleaniiiK
ami painting and ilicir proximity to tin- Itollors, juid

for lii'i k i)l:iiiun, \vhcr«', owing to the constant tralHc,
tniri-tlier with fxiMxsurc to the weather, it is extn^nidy
difficult to keep till' surfaces coato<l with paint or
other similar material. It is also probable that it

.wonld baonnie a favorite tnaterlal tot pfepelleia.

Corroeloa in Steam Vessels Remedied.

Soon after the application of steel in tlic constmc-
tlon of tlie KuRliHh coasting steamer, with tne con-
sequent dliuiuution of thicknosB allowable with that
highly tenacious material, it was found tliat the for-
ward part of the bottom of tlusc vesfielK. for a few
feet liefore the colliaion boikbeaJ to about ten or

twelve f«et abaft, became, after a few montiis' wm-k
at sea. very mneb more corroded than elsewhere.
The conntersunk points of the rivets were foond
pitted, the riTets sometimes were looee, snd the shell

pisting was so mndi set In between consecntlvo
Users as to suggest that the vessels had been ashore.
Aaioelated wltli this pbemunSMMi was a wasting of
the lower edgee of the enter strakes of platlnj; at ttte

same part i>t the bottom, and this wasting proceeded
at aoA a rapid rate that after two or three yearn'
ervloe it luid extended to the rivets in the lap of the
plate edges.
Considered by Itself, the settlng-ln of the plating

between tbe floors and the loosening of the rivers

attacbint; It to tlie frames, scenitxl to point to n
straining clTcct iliif t(» the weight of tlie large iH>dy

of water carried In tlic foro-jwak tank for trhmiiin;?

purposes wlieii Hlejiiiiliiu' v\ith()iit ciiv^'ii. Measures
Were at once taken for reilncing tlie <lej)lli of the fori*-

l" ;ik tank and for affurding a stronger coiinecti(m l>e-

tween tile (n-ak lnilkhe:id nnd tli<' liull of the vessel.

But, despite continued elTorls in Imtii directions, the
niis. lilef still went on, nniil rhe wiisiing of the plufe
edii's :iiiil the corrosion uf the rivt^ts siiugested that
Borne (itiier cause was at wi>rk th.iii iiad at llrst be-^n

suspected.
It was intimately discovere<i that, although an iin- .

due and, as it turned out, unnecesKary welgiit nf

water in the fore pe.'ik tank lia 1 proiliice.l some
straining eirwt in the vicinity of the peak bulkheads,
yet the priiic!|ial cause of the pheuoin«>non was i>ie

violent pitching movement of the vessel when ilris en
liead to sea In a light condition. For. with tlie ma-
chinery right nft, the vessel necessarily Irinis liy

the stern, even with the fore peak fllleil with water.
Wliether tlie tank Im* large or smnll. the pitching nio-

lion, when driving heatl to sen. la a frequent one, and
the forward Immersion l>elng bot aniali. It follows
tbat the comparatively MufT bow repeatedly rises and
falls with a thump on the approaching sea.

The relatively thin steel pbiting was thus, in the
concss of time, set In between consecutive floors,

while the atmospberlc air, Imprisoned between tbe
lair of the bow" and the sea at every ^ooge^ acted
coRostvely mwn the sorface of the pfaiting and tbe
cenuteimnk pohtbi of the rlrets and tbe lower land-

ing edges of tbe outer strakes in the same way as It

does anon the forward upper edge of a screw pro*
pdler made.
When once the canse of the mischief was discov-

ered, a remedy was apeedlly fomid. Floors at alter-

uaCe frames, while sulBelently doso at tbe other ports

of the vessel on the fore side of tbe mscbineiy qmce,
were evidently too far apart to properly stiffen the
plating where these blows were rocelved wnhoot
something more rigid than an ordinary frame angle
between them. Hence the Intermediate frame angle
bars were replaced with six-Inch Iralb miglea tbrongli-

out that portion of the length of the bow where th«»

mischief was found to extend.
For ttie rest, the shell plating was Increased at ibe

l»>w to at least tiie same tliickness as in tbe btraiies

aiiiidsiiliis, and tiie edges of the troublesome stralies

were arranged in lio;it plank fashion. In this w-iy
tlie plating was siitticiently stifTened to stop tlie vl-

liraiory inuvenienl tiiat liad looseni'd llie rivets nnd
sniticletitly t iiit-k<-iied to allow a deeiier and bet-

ter l iiuiitersiiik for tliose nvels. Moreover, tlie iiii-

l.risoiiiiieiit (if air Iml.liies at toe landings, witJi tUe
cuiise<nieiit \\usting Ity <'t>rrosion, was prevente<l and
the evil was cured. i he plating stdl rusts more
readily tlirre tlian elsewhere, but this is remcilied by
frequent painting.—J. S. 1*. Theurle in Cassler's Maga-
sine.

The **deeaalc*s»* Sfeera Fmmm.
Tbe I»arliiigton Forge Company are now engaged

In preimriug tin- stern fnitne and brackets for tlie

new W'liii.' Slur liu.'i- from stts'l ra.-nim-- made by
them, and wliicli are the largest of tlie kind ever pr\>-

dueed In this country, says the Sliipiiing World, of

Ix)ndon. The stern frame is in one ple(>e, and as n

casting weiglis 41 ton>, and wlun <<iiii|ileii'l\ m,a-

chlncil and ready for erection will weigh oft tons. Its

height is Ki ft. by 'J4 ft. ;5 in. over lli<- keel piece,

the si-etlon of the post being 2\ in. by 11 in. At-

tached to this frame are the afti-r bracket.s, a huge
casting also In one piece, which will weigii tons

as It leaves the foundry, and 45 tons when maehlne<l

and creetwl in position. 'IMie height of tlie tianged

|M>rtlon of the braelt<'t that whicii is attache ! to the

frame of tbe »hU>—Is 20 ft., whilst the width from
center to center of tlie bosses is SI ft., the bosses

themselves being 4 ft. 3 in. dia.. by 6 ft . 7 in. ileep.

The forward brackets, which are entirely built

within the plating of the vessel, will wdgb 30 tons
when machined and erected.

Contracts for iRo.oxi tons of fo.-\I li.ivc liecn

let in England by the Cunard Steamship Com-
pany, the prices varying from $2»35 to $2,501

Tames Davi<lson, shipbuildif. West l*>av City,

Mirh., has just coiup'.ctcti a steamship 2S5 ft. lonp,

44 ft. hcam. and 26 ft. depth. This stc.niisliip

has triple expansion engines, Ilowden system of

forced draft, steam steering gear, steam wind-
lasses, stcnni (•ai>stan. and a compete electric

light plant. There are also on the stocks at this

yard, nearly ready for launching, two UiTf(e

s.-linonrrs. caih f)f which is 300 ft. long. 45 ft.

l)cam, and 25 ft. molded depth. These schooners

each have three spars, supplic<l with sails, and
they also have larf^e pony boilers, steam wind-
lasses, steam deck hoists, atid steam ptimps. In
addition to the ahovc there arc also ncaring coni-

pleti>)n three large tugs, two of which will go
to Duluth, Minn., and one to Chicago, III
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SELECTED PATENTS.
SHJ^l—SnrMixa Ckak For 8iiii>8. Frank E. Kitbif,

IHtroU, Mirh., axHiynor to the itetnlt Drjf
Dock OompaHu. Filed Dee. <4< i«99.

Tbe combluitioii with a rndder Htock and a stoam
RteertDg gear adapted to operate ttie iame, of a tiller

•ecuvM to tfap Rtock; a tWer loo«t4y ideered on the
Rtedi. a lorklnit device on tlic looMe tiller adaptetl to
automatically connect the two tlUen tOKvther, meniw
for hoMliig and locking the device out of cogageiDORt«

LI

SACKK II UK MOTOR.

autl a liand nlwrliig gear fonnwt«»,l with the looee tll-

I«T. Thf cotDbinatiou with a riulili-r 8tfM-k and ateani

stiHTiiin K*'ar, of two tlllprH, one rii^titly swuroil
to mill ili<- oIIkt lodSi-ly iiiiiuiiti-<l tipuu the rudilor

stinU. an arm plvoli' 1 to tlit- l<M>s<'ly nionntcd tlUor.

anil pniviilcd \\ \\\\ a yoke for <-ii;:aKitit: tln> rl;!hlly

wKMiri'il lillff. .iiiil a It vci- for liohliii^ ilii- yoke from
«'li>;;mi'iiii nt w tli ili.- ri^,'iill\ sci iiicil tiUrr. Tilt' coiii-

l.inatinii Willi a nidtliT sioik. ami a sioaiii stoorins;

u< :ir Tor o|H'nilli»j; llio ^ann^ nf iw" tillers, oim' rlglilly

s^'i'iui'^l lo anil till- oihci- loiiscl.v inoiinii'tl upon tl>i'

ni liliT stiirk, an aim iiivoloil to tlif lnovi ly mount<Ml

tilliT aiiil |ir.i\ lili'il \s llli a ihmhIi'IiI .vuki' in i'mlira'"L>

llir riu'lilly sci iiri' I tiller, ami a lf\cr pivot. •! to ihi-

arm fur tiul.lliiK it i-luvntt-il with tlio yiike dutcngai^od

from the rigidly aecured tiller.

SaSMi—fn*^ MoTOB. BU B. Svger, DvAvth, JTInn..

OMiiwor of oHtMtt to fetrr omnr, miM place.

Filed Mar. IS, J«97.

The vntnblnation with Tertical guidon, and a float*

body inount<>d for v«>rlk-al moTcinGUt, uf a pulley lo-

catctl nt one side uf ibe tloat-bo<ly. a drum rotatably
aU|i|»>t°t<'il In iulvanw and In litn- tlii-ivwlth, raUttS
cuuntH ti'd to the iloat-lxMly near tlie up|H?r and lower
onds and pnssv I In ri'vcrsf directions about the |it||-

K-y an I Itfyond tlif saiiK- pnssiMl In rovprso »11-

rcctlons almiit and fasti-ne l to tin- dnini, a to.ii'i.'d

.sector roekiHl l>y the drum, and a train of j^'i-ariiiu

opi-rated liy and eonnei li-il tu llie seeior. 'rin- co'ii-

biiiation witli veriieal u'nides. an i a iloal liorly

mounted for vertical iiniveiio'iil lliereiii. of ;i plurality

of pulleys located at tlie .side of tin- llniit Imdy. a cor-

respomlinu' iiiiniliei- ni drums suppnited for ntckiii;:

an i ali;riilnu willi tlie pulleys, pairs of caMes carried

over pllllex s and sei nii-<l to (Inims, as deseribed; a

sliafi fur snppiiri in;.' .lie drums, .ml iiients for I'.n-

veyiiij: iiiotiiiii I liei if roiu. The i- liialimi vvtli 'lie

si-ries of ;:iiidi' posts ur standards Imiili d ;is shown,
the Iloal h'lily. ami ihe nut i fri' llon rullers nioiinted

on the latter and rl.Iiiii: over ilie |mi>.|s, uf the lire.ik-

waler. iIh' iM-arliiiTs supported iheiei.n. ih" pulleys

Joiirnale<| ihi-relii, ihe opi«ositc si le frames, ilic 111 iln

Hliaft moiiiiied III bearlii^rs thereon, the lar^e ilniiMs

carritnl l>y the main shaft. Ihe pjiirs of l ahh s . u i-

ntK'ted to tlu» upper and lower ends of the tlo.-ii lioily

noil paHsed in rcvcrsp dlrwtinns about an<l secnred to

the drums, toothed so^ientn of greater diameters than

the pulleys and drama mounted on the niaiu tthaft. a
tranavenie abaft Jonmaled In the aide fntnea. amaU

gears carried tlierel)y and mcshlne with the soc'ors.
inrgf Kcars c:irrie<l by the transverse shaft, a emiik
sh.ifi jouinali-d ill Im'.-ii . u ilie side frames, small
;;ears carried thereby ami driven by the gears of the
transverse shaft, and a |illmaii n>d Connected tO tlie

eratik iHtiiion 4*r the eraiik-sbaft.

CATALOGUES.
The Hyatt RoUer ileartng Co., HaTemeyer Bolid-

ing. New Yoikt has j«st tosued Its 1807 catalogue,
which glrea In faU diNall tae rarioua usee of this

roropanya roller bearing.
J. N. Hayden & Co., Orond RapMs. Mh!h„ did not

profKwe that llieir <>atalogue fdiould be deatroyvd
when it was published, so it watt printed on aabMtM
pn|>er. The catalogue deacribes ta fall detail the
"4}lobe** box metal, and gires dinwHom for uaing It,

In addition to letteni n^rdlng It which have hem
iwelvcMl from <"ii«t«inipn«.

A general ••.•italoKUe has JtiHt biM'n pnbllsho 1 by tUe
I^ke City En;;ineerin); Co.. Krlo. Pa.. r«>Knrdln>r cen-
trifugal puui|iinR maclilnery and marine eiiuinefl.

TIm-w two devices ar«' the siMMdaltles tnatle by
this company, and Itiform.-ilion etioiii;!) is contained In

this catalogue to yive :i very excelh'Ut idea of wiiat
rlie.v lire like. The catal<»nue Ir very eonvenlenl in

form, and tin- pre>s work is very clear, an extra
ipiaiity of pajier Indnu used.
The ISHT catalojiue ol the New Itritain Machi-jc

Cii.. \i \v Itritain. <"iiim.. is just reaily for di--

Iriliiiliiiii. Il is an except iniially tine specinien of tlie

printer's .art. having; .a dark ureen cmer printed in

jiold. while the text is ill Idack. with hcadin(;s in nsl

Most of the paues are devoted to tlio cliain saw nior-

tl»cr, manufaeiureil by Ibis coiupauy. a very w-
inarltablp tool for flniahlng woodwork for veaaela and

KiKiiv stfkrim; c.kar. ^

illier Uses. The wctl-kllovx 11 Case sIimih cii^xiiii |s

.also ilbistraicd and desi rihe I.

The ."M II. r. pis ciij,'lne, manufactured by tl>e

rieii e I jiL'ilie Co.. Uaclne. Wis., is described and il-

:nsiratc I in full tletail in a caialo;:ne Just issued by '

this company. 'I'lie printing; is Idiii-k with red he;id- |

imis. and several ilbistrationH add to the value of the

text. This company liaM foniid uneli a demand for

ihlH Hi»c of engine lliat up to the present time It lut«

limited itFelf to this one engine for hoata designed
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LATEST ADDITION TO THE FLEbT OF THE
OLD DOniNlON STEAHSHIP CO.

Another fine coast litier, tlie Princess Anne,
which lias just been a<ldcd to the fleet of the Old
Dominion Steamship Company, is shown in the

accompanying ilhistration. The vessel was

She is modeled on the lines of other well-

known vessels in this company, and is fitted

out in much the same style, with the addition,

of course, of many improvements, suggested by
I'aptain Henry A. Bourne, Pres. and William
Rowland of the company.
The Princess Anne is 326 ft. 5 in. long. 42 ft.

OI.U |)0.MINI0N STKAMSHll' Cu's NEW CO.^ST LISKR I'klNXKSS AXNI-:.

launched May 6 last, at the yard of the Delaware beam and 27 it. «kep molded, and is 3.078 tons
River Iron Shipbuilding and Engine Works, gross. She is fitted with two steel masts
Oiester, Pa., and startetl on her first voy- .schooner rigged and has a cargo capacity of

age from New York for Norfolk, Jtdy 29. 150,000 cu. ft., and on a load drauglit of 17 ft. is
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2 MAKINE ENGINEERING. Aucast, ib97«

expected to attain a >]iee(I of 16 knots with 3,500
hurse power. Her hull is oi miltl steel, with iron

rivets, and she has been constructed throughout
according to the highest class of the American
Sliipmastcrs' Association, and the U. S. Steam-,
ship Owners, I'.nildcrs' and I inler u i itci .\s-

sociaiioii. I apiain James A. Smith represented

the company during the construction of the ves-

sel which ocoMi»ie(l the remarkably short spare of

eight niontlis. She has five decks, two of which
are of steel. The decks are lower and upper 'tween
decks, main <lerk and promenade deck extending
riglit fore and aft, ami a luirricane or boat tieck

carried over the tops of the deck houses and to

the rail on tiic quarter, instead of having awnings
over the promenade deck, as on the other Ixtats

of the line. There are four water tight cross bulk-

heads and a water tight sliaft alley, giving con-
siderable stiffening to the ship. The saloon is lo-

cated on the main deck aft of tlie machinery
spaces. This is very handsomely finishetl in ma-
hogany, with hardwood carpet floor an<I mirrors
conveniently disposed, and all metal work, gilt

or silver j>laled. A beautiful mahogany side-

board occupies the forward end of the ri)om

alongside the pantry opening which is situated

on the port side of the engine trunk. There is

seating accommodation at table for seventy pas-

sengers. State rooms extend along the sides of

the saloon, which is lighted by skylights and by a
central dome, which is overhead the main stair-

case, leadittg u]) to tiie social hall almve on the

promenade deck. There are sixty first-class

Til mis in all on the ship, many of which arc fitted

wiili brass beds and thev all are provided with the

newest toilet accessories, and with Fowler and
Wolff steam radiators. The rooms are finished

in white, with natural color sycamore woodwork
and rich colored cariHt>. A j>a>sageway, with

cabins on cither side, extends a short distance aft

to a sitting room, which is also very tastefully

finished in mahognnv and furnished with large

bookcase and grand piano. Still further aft there

is a retiring room for ladies and a finely fitted

toilet room on the port side. There is also a large

lavatory and toilet room on the starboard side

communicating with the sitting room, for men's

use. The toilet rooms arc fitted with automatic

flushing apparatus and rubber tile floors. A
jiromenade space surrounds the dock houses on

this deck. The pantry is supplied with a very

thorough equipment for keeping foods and dishes

warm and has steam apparatus for brewing tea

and coffee. Engineer's store room and porters'

room are forward of this, alongsi<lc the engine

tnuik. which is near the center of the vessel.

l*%)rward of this casing, conveniently squeezed

in between this and the smoke stack, the galley is

arranged the full width of the deck house. A
French range arrd steam cooking apparatus are-

provide*!. aliiti<:: with the usual complete outfit of

culinary utensils for a liner. An ice house attd

spacious store rooms arc also at hand. The gallev

IS ventilated by a shaft carried up ctose to the

furuiel housings. l'"orward of the smoke stack

there IS a large "tween deck fpace tor the storage
ofperishable freight, such as vegetables and fruits.

Lidgerwood and W illiamson hoisting engines
are fitted at the hatches here, and there is also a
j)uwi rful double elevator, for lowering package
ireigiu into the hold. Large cargo ports are
conveniently fitted in the sides, with sliding doors
so the unsightly outside hinges arc avoided. .\

similar equipment of cargo handling machmery
and ports are fitted aft, as win be seen in the
longitudinal section published as a supplement to

this issue, l orward of the cargo space there is a
large room for third-class steerage passengers,
fitted with adjustable bunks so the sleeping ac-

commodation can be arranged for any number up
to 50 jiersons. .An iron bulkhead here cuts off

the forward portion of this deck clear across the
ship. On the forward side of this the sleeping
cabins for the second-class passengers are sit-

uated, the men's and women's communicating
by separate staircases, with a sitting room on the
promenade deck ab<ne. These accommodations
arc very superior, the privacy of separate cabins
being aSordtd the women passengers. The fore-

castle is oecupted by the crew, bunks for seamen
are fitted on the starboard side and for firemen
on the port side. I let ween this and the second-
class quarters is the heavy steam windlass and
capstan of the American Ship Windlass Co.'s

pattern. Ninety fathoms of chain are supjilied

for each anchor, 1 7-S in, dia. for the port and
1 \-4 dia. lor the starh- i.ird.

The hurricane deck does not extend for-

ward of the second cabin deck house, and
from the windows of this house on the

promenade deck a fine bow view can be had in

all directions. Additional state rooms for the
first -class passengers are situated on this deck
at the back of the intermediate sitting room, with
entrances on the sides. Hie space at the cargo
hatches is jilanked over when the vessel is at

sea. Next coiius the steel foremast in front of
the i)ilot house, which latter has observation win-

dows looking ahead and to either side. Over the

pilot house there is a navigating bridge extending
to the sides about ao ft. iibove the water. In the

pilot house hand wheels are fitted and so con-
nected with a Sickles' steering engine on the

deck l)elow that in case of breakdown the ( nQinc

can be readily disconnected and the vessel steered

from the house, by two or four men. .\ft in the

tiller room there is al^o a powerful Xapier <crew
gear for use in etnergencies. An indicator in the

liouse of the Russell-See patent is connected with

the electric side and mast lights, so that should
any light go out immediate notice would he
givi-n. There is also an eleetrir aiitotTiatic signal

apparatus put in bv the Signal and Control Co.,

which can be set to blow a 7-second blast at inter-

y;ils I if c;;^ seconds. The after portion of this

deck house is occui>ied by the cai)tain's and ex-

ecutive officers' rooms. The former is very

spacious, the full width of tlie house, and lighted
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iron) above as well as the sides. It is fitted as a

combined living and chart room, beautifully fin-

ished in white and gold with polished mahogany
furnishings and cherry and maple floor. The
first and second officers' rooms divide tlie rest of

UPPER GRATING, ENGINF. ROOM I'RISCKSS ANNE.

the house on either side and are finely finished in

polished sycamore with hardwotxl floors. The
lower portion of this deck house is occupied for-

ward by the steering engine and between this

and the funnel casings by eight outside deck
rooms for first-class passengers. These arc the

most desirable cabins on the ship. The side

promenades widen out here into spacious loung-

ing places, where deck chairs can be comfortably

placed.

On the promenade deck the large offi-

cers' mess hall is sandwiched in between the fun-

nel casings and the engine trunk and overhead
there is a spacious smoking room for the first-

class passengers. This is very comfortably up-

holstered in grained leather with polished hazel

woodwork. Tables and usual fittings are com-
fortably placed about. Aft of the engine trunk

the social hall and state rooms occupy the deck-

house, light-wells in the center with handrail per-

mitting a view of the main saloon below. The
social hall is furnished with upholstered scats

and extension table. The state rooms extend to

the rear of the deckhouse. On the hurricane or

boat deck there is a very complete efjuipment of

patent metallic boats and life rafts.

The machinery equipment of the Princess Anne
is very compactly arranged. Experience gained
in the operation of the other lw:>ats of the line

has been put to good use here by George V.
Sloal, superintending engineer of the company,
not only in the introduction of new apparatus,
but also in the convenient arrangement of all.

The installment was made at the builders' yard,
lUKlcr the immediate su])en ision of John B. Sun-
dall, who is now chief engineer of the vessel. The
engine which drives the single screw is of the
triple-expansion type fitted with Marshall valve

gear. This i»ermits of a very compact fore and
aft arrangement, as the valve chests are situated

on the starting side of the engine. The cylinders

are 27 in., 44 1-2 in. and 7? in. by 54 in. stroke.

Itoth cylinders and valve chests arc lined with
hard cast-iron liners aiwl the main pistons are

fitted with tail rods. All the valves are of the
piston type, the L. P. cylinder having two. Both
the I. P. and L. V. cylinder valves are fitted with
assistant cylin<lers. the I. P. ctmnecting with the

H. P. receiver and the L. P. with the con-
den«^er. The engine frames are A shaped, the

front columns having long openings fitted with
doors so that ready inspection of the big ends is

afforded when nmning. The crank shaft is

14 1-2 in. dia. with crank nins 14 1-2 by 16 in.

long. The line shaft is also 14 1-2 in, dia.

Tlie condenser is rectangular, extending the

length of the engine and forming part of the

back frames. The air and bilge pumps are

worked by levers off the L. P. crosshead.

which is over the after crank. Starting

gear is fitted on the port side between the I. P.
and L. P. colunnjs. The space between the

transverse bulkhead and the skin on this side is

used for water tanks and hunker shelves. On
ihc starboard side, in a recess which extends to

the skin, several au.xiliaries are conveniently ar-

ranged. There are twx^ powerful feed pumjjs of

the Deanc of Holyoke pattern, with brass water
ends, a direct connected engine and centrifugal

circulating pump, feed-hlter, Korting injector

and turning engine. On the mid<lle platform on
the starboard side there is a large Deane fire-

pump and duplex Deanc sanitciry pun>|): also

an oil filter, to which all drainings are pumped
from the crank pits, and also reservoirs for oil.

On the upper platform in a recess on the same
side, the electric light plant is located. This
consists of an Ideal horizontal engine, belted to a

General KJectric 20 K.W, generator with switch-

board overhead. In the passage between the en-

gine and boiler ronm^; below there is a separator

on the main steam pipe connected with a water

glass in the engine room. There are two 6-in.

bilge ejectors fitted aboard, one in the engine

room and one in tin- forehohl.

There are four cylindrical boilers of the regular

marine retuni-tube type. They are single ended

14 ft. 1 in. dia.. bv 12 ft. in. long, built bv the

W. & A. Fletcher Co.. Hoboken. N. J. The fur-

nace en<ls are inboard and opposite, two on each
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side of the fire room. Mild steel of 60,000 lbs.

Itn-ilt >trinf;lli was used for the boilers. The
shclU are i 3-8 in. thick ajid carry a working
pressure of 190 lbs. to the square inch. TIH!
combustion chambers are isnlatid. Tiiljcs are

3 1-4 in. dia. and 9 ft. long, tittcd with retardcrs.

A 70 ill. Aincncan r.l<jwer Cu.'s fan is fitted on
the open stokehold system. There is also an ar-

rangfement for induced draught, Hloomsbui^ jets

bcin^ fitted at the base of tlie smoke stack. This
is oval 9 ft. by 7 ft. dia. with top 80 ft. above the

grates. On a level with the middle phtform be-
tween the en^^ine and boiler rooms there is a don-
key boiler of tiie Sloat return tube pattern which
occupies very little space and g:ives steam freeJy.

A See's ash ejector is in the fire room, tc^ether
with an independent Deane ash pump. There is

bunker capacity for 180 tons and fresh water stor-

age for 15,000 gallons. The propeller is of cast

siee!. made by the Pennsylvania Steel Co., of

Chester, 16 ft. dia. ^n<l 22 ft. ])itoh and a true

screw. It weighs i4,8(Xi lbs. and is a remarkably
perfect casting. The Princes> Anne will run on
the New \'ork- Norfolk route. Her conwnander is

Capt. John Jlulpliers, who has been with the

company for many yearSi

The method usually employed in testing the

speed of a war vessel, before acceptance by the

Government, u.i- ilt|iarted from recently in the

case of the gunboat Newport. .\ run was made
over a mile course in each direction at full speed,

and the elapsed time for each direction taken.

Tills was iialved so as to get the spectl of the

vessel without the need of taking account of the

influences of wind or tide. Further nms were then
made at reduced speed and a speed curve wa.s

constructed slinwinL; ilic >[<vr'] of the gunboat at

the several diflfercnl rates of revolutions of the

pro}>eller. With this information a time test of

1 'HI liours was run and the speed ascertained by
reierence to the curve. The usual method has

been to mark a course, with stak^ boats, of suf-

ficient length to enal)le a trial run of four hours"

durati<»n to be made at lull speed. ( hi each

stake boat naval officers took note of conditions

during the run. These observations acted as a
check upon those taken on board the trial vessel.

The ol>iict: >ns to tliis system are: the necessity

for using a suitable course, the length of time

necessary for a trial, and the great expense in-

volved in tlic use and eriuipment of the stake

boats. Tile nu'thod eni])loyefl in the Newport
trial, which has been tried here before, and is

frequently employed abroad, is quick atid com-
paratively incxnensive, though open to some ol>-

jection. C onimodori" (icorge Dewev. I'. S. N..

President Board of Inspection and Survey is of

opinion that by the use of this method contro-
versii s, depending on the manner of drawing the

speed curve, might arise where large pecuniar>'

interests were at stake; while there can be no dif-

fercnre of opinion as to results Secured by the

usual method.

NAVAL REVIEW AT SPITHBAD IN HONOR OP
QUEEN VICTORIA'S JUBILEE.

BY CHIEF ENGINEER JOHN D. FOEO, U.S.i. BKUOhLVH.

I T noon of June 3 w e dis-

A charged our pilot off

/ \ Sandy Hook and stood

/ \ over i' lr ( )hl England,

. / \ bearing the tiag of

^ rgJlA Rear Admiral Joseph

J; tr^f^^lE—^ • X. Miller, the si.ecial

'S* v^bmmiSS^f^ ' .'Embassador appoint-
— ''^^^^T^^ ed to represent the
"

-
" -i^-..^ iNavv of the f. S. at

(
* / ' tne Queen's jubilee

—

^

—

^ the 6othanniversaryof
her reign. After ten days and ten hours'
economical steaming^ through smooth seas and
light l)reezes we <lnip[)ed our anclior at about ten
o'clock on the morning of June 14 in the Solent-
.Southampton water off the famous old Netley-
Abliey. Pie iu \t few days were devoted to rub-
liiiig off tlie marks of the sea, burnishing up the

ship, fiatcrnizing with the good people oi South-
ampton, and exploring the mysterious old pile

that is known as Nctley Abbey.
June i<) we steamed down to Portsmouth

outer harbor—Spithead—and took our place in

the line of guests.

I'ortsmouth harbor is a splendid sheet of water
capable of sheltering the navies of the world, and
has sheitcrt 'l some of the most imposing arma-
ments that have ever been assembled. She has
borne upon lier bosom the most distinguished
naval heroes of luiglish history, and the people
of Portsmouth and Gosport have, from the earli-

est ages, looked upon the many craft, as marvel-
ous in the early days, for their times, as the |)rcs-

ent great fleet is in these da)s. Henry VHI, in

1545. sent forth 100 sail. In i6a8 the Duke of

P.uckingham fitted out a great squadron ff»r the

relief nf the Protestants in France, but an as-

sassin's hand struck him down m the H^h Street

and the fleet was dispersed. In 1856, at the end
of the Russian war. 254 steam line-of-battle ships,

steam frigates. sloo]>s, mortar vessels,' floating

batteries and troop ships were reviewed here by
the Queen. To-day we find the great fleet an-

chorcil in three lines of liattle, as for the defense

of Portsmouth, making a line that is more than

twelve miles long, where every vessel is so close

to its neighbor that there is oniv safe disfanre for

swinging to the tide between them. The heaviest

and most powerful vessels are in the outside, the

cruisers in the middle, and the smaller vessels,

torpedo boats and destroyers, are in the inner

line, making one of the most imposing sights that

it has everiallen to the lot of man to witness.

Just across the narrow passage between our

lines are the Jupiter, .Mars. Magnificent. Matestic.

Prince Ceorgc. and Victorious, six of the new-
est battleships, the oldest of them, the Majestic

and Magnificent, luiving been commissioned in

1895. They are practlcaHv alike and displace

J

www.libtool.com.cn



Aofiiai. vnf/i. MARINE ENGINEERING. 5

about 15,000 tonswitlx coal, ammunition and stores

on board. Each carries four 46-lon wire wound
12-in. guns, firing 850 lb. shot with cordite am-
munition; twelve 6-in. rapid-lire gims, which dis-

charge 100 lb. shot, and 38 smaller guns. The 46-
ton guns arc placed in pairs at each end of the

vessel, behind armor shields. They have 9-m.
tliick plating of Harvcyed steel and the deck
pi.ititig varies from 4 to 2 1-2 in. thick of .steel.

The ends 01 the ship arc unannored. Their speed
varies from 17 1-2 tu 18 1-4 knots. There are
four torpedo tubes below the water line and one
at the stern above the water line. They are quite

high out of water and are intended to be wcath-
crly at sea. They have two masts, which are

fitted wHh tops containing 3-lb. rapid-firing

guns and an electric search light. The Hriniiihal,

Caesar and Illustrious, sister ships, are nearly
ready for service. They each have two smoke
pipes abreast and ver\ : l<isf toj^'ether.

The Renown is really a smaller Majestic. She
is of 13,000 tons displacement and has a si)eed of

18.7 knots, being the fastest of the ISritisli l)attle-

ships, carries four 20-ton lo-in. and ten 6-in.

rapid-fire guns, which are sunnlieu with high-e.x-

plosive shells, in which cordite is used instead of
powder. She also carries 30 small guns—12 and
3 pounders. Tlie 6-in. gims are in casetnents

which arc from 4 to 6 in. thick. The side
armor is 6 and 8 in. thick of Harveyed steel.

She is sheathed with wood and rnpncred. She
has four undcr-water torpedo tubes. The Renown
is a great favorite in tne British Navy, and nine
similar ships, but of improved design, are being
built. She has two smoke pipes abreast and close

together.

Further up the line are the Empress of -India,

Repulse, Resolution and Royal Swereign. The
four are about alike and were finished in 1892.
They each have a displacement of 14,000 tons
and a speed of 17 knots, and carrv four 67-ton
13 1-2 in. guns, in pairs, in pear-shaped turrets

that arc of 17 in. thickness of steel. The
breeches are denressed to loa<l them when thev
are turned; loaded, and elevated or depressed by
hydraulic power. They are armed witli 10 6-in.

rapid-fire and 30 smaller guns. The armor is

compound-wrought iron faced with hard steel.

They have seven torpedo tubes. The armor deck
lies horizontal about the level of the water line.

The Sans Pareil is a sister ship to the unfor-
tunate Victoria, which was cut down and sunk by
the Camperdown in the Mediterranean Sen on
June 22, 1893, She has a displacement of

10,500 tons and a speed of 14 knots. She has two
111 -ton 16 1-4-in. gtms. the largest guns afloat,

which are placed siue by side in an i8-in. thick
turret. .She carries a 29-ton 10-in. gun behind
a 2-in. steel mask, 12 6-in. guns and 32 smaller
guns.

TV.e r.enbow. TTowe and Collingwood, known
a> tlie "Admirals," are of about 10,500 tons dis-

placement and have a speed of aboot t6 knots.
They are not as powerfully armed.

The second-class battleships, in the second
line, are the Colossus and Edinburg turret ships,

sliurt and squat, like our monitors. They are
each of 94tx> tons displacement, wiUi a speed of

about 13 knots. The armor for one-third of the
length IS from 14 to 18 in. thick. There are

four 12-in., live 6-in. and 22 sntall guns besides

two torpedo tubes. The Inflexible is of 11,800
tons displacement, with a speed of about 12

knots. She carries luur iSo-ton i6-in. muz-
zle-loading guns in turrets. lUhvi old .Alex-

andria, which grounded under the Turkish forts

while forcing a passage through the Dardanelles,

under Admiral Hornby in 1878. Her speefl is

about 14 knots and she carries four 22-ton 9.2-

in. breech-loading and eight 18-ton xtym, muz-
zle-loading ritles.besides smaller f^uns. HerarmOt
is of iron from 2 to 6 in. thick. The two old tur-

ret ships. Devastation and Thunderer, complete
the line of battleships. They have a displace-

ment of 9,300 tons and a speed of about 12 knots.

They carry four 2^ton lo-in. breech-loading
guns. Tlic armor ts from 6 to 12 inches thick.

Near the center of the middle line arc the four

armored cruisers. First the Warspite of 8.400

tons displacement, with a speed of 17 knots. She
has four 22-ton 9.2-in. guns in four separate tur-

rets, hesifles ten 6-in. lirerrh-loading and 24
smaller guns. .Her armor is from 8 to 10 in.

thick and she is sheathed and coppered. The
next thr( < , the Aurora, .Australia and Galatia. are

each of 5,(xxj tons and have a speed of 18 knots.

Their armament consists of twii 22-ton and ten

6-in. ra]>i<l firing guns. Thev have a narrow belt

of lo-in. armor on the water line, and a 3-in. thick

steel deck.

The two newest first-class cruisers, the Power-
ful and Terrible, are anchored, near the cen-

ter of the outer and middle line. They are of

15,000 tons displacement, with a speed of 21

knots. They are 538 ft. long and are powered
with water tubular boilers. They have a bunker
capacity tjf 3.001 tons, and are armed with wire-

wound guns. One 23-ton. 9.2-in. gun is placed

h.diind shields at each end of the vessel, and there

are twelve 6-in. rapid-fire cruns in casements be-

hind shields of 6-in. Harveyed steel, sixteen 12-

pounders. 23 smaller guns, besides four torpedo

tubes. There are 48 separate boilers and the en-

gines develop 25,000 H.P. Tlie steel armor deck,

near the water line is 4 inches thick. The Blake

and Blenheim are of 5xxx> tons and have a ^eed
of about 20 knots. Thev each have two 23-tOn,

9.2-in. guns, ten 6-in. an*l 25 small guns.

The smaller F.lakes are the Royal Arthur,

Edgar. I'ndvniinn and Theseus. They are of

7.700 tons, 12,000 horse power and 19.5 knots

speed. They each carry one 22-ton and twelve

6-noMnder guns, and they have an armor deck

which varies in thickness from r to 5 inches. The
lartrest of the second-class cruisers are the Diana,

Dido, Doris. Isis, Juno. Minerva and Venus.

They are sister ships, have a displacement of

S^fioctons and a speed of 20 knots. They each

Diyiii^ed by Google
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carry live 6-in., six 4.7-'"- rapul-hrinj^, besides 14
smaller gfuns. TIic imu liiiKry and magazines are
protected by a steel deck, varying in thickness

from I I -2 to 3 inches, and they have a bunker
capacity for 1,100 tons of coat
The iSoiiavi ntiirc, Charybdis, Flora and Her-

tnion are of 4,360 tons, with a speed of i!;|.5 knots.

They are armed with two 6-ra. and eight 4.7-
in. rapid-firt- guns. Still smaller arc the Apollo,

Haolus, Andromache. Latona, lirilliant, Melam-
pus, Naiad. Sappho, Sirius, Spartan, Terpschore,
Thetis and Tribune, small cruisers of 3,500 tons,

with a speed of about 19 knots. They are armed
with two 6-in., six 4.7-in. rapid-fire and 13 smaller

guns, with four torpedo tubes. The protective

deck is from r to 2 inches thick. As they only
cany 535 tons of coal their usefulness is limited.

Tlie old Mersey of 4,000 tons, with a speed of 17
knots, carrying two 8>in. 14-ton and ten 6-in.

rapid-fire guns, and a three-inch thick steel deck,

together with the Leander and Pheaton of 4,300
tons and a speed of 17 knots each, carrying ten

6-in. rapid-fire guns, end the cniist r secnnd-class.

The Pclorus of 2,135 t.ons, a speed oi 20 3-4
knots and armed with eight 25-pound rapid-firing

guns, leads the van of third-class cruisers. Her
coal capacity is limited to 250 tons, which very
materially hampers her usefulness as a cruiser.

The Barracouta of 1,580 tons and a speed of 16
knots, armed with six 4.7-in. rapid-fire guns, is

placed in the inner line, near the entrance to the

harbor.

The Medea, Medusa and Magicienne of 3.000
tons and a speed of about 14 knots, have bat-

teries of six 6-in. breech-loading rifles and ten

smaller guns, and are placed on the inner line,

near the Barracouta.

Twenty forpciln gunboats of the Halcyon class

are placcrl in tlic inner line of defence, an*! (xtend
from the Gosi)ort side of the entrance to the inner
harbor, away for about three miles. They vary
in size from 810 to 1.070 tons and have a sea

speed of about 16 knots. They arc armed with
two 4.7-in. and four 6 ])nunder rapid-fire guns,
besides three torpedo tubes. Thev have no
annor. The Speedy is fitted with Thornycroft
water tubular boilers and is the swiftest l)oat of

the group. The 30 Destroyers extend from the

torpedo gunboats to the end of the line. Their
long, low rakish V)lack hulls, with smoke sfarks

varying from two to four, give them the appear-
ance of pirates. Their tonnage varies from 240
in the Havock to 300 in the Desperate, and the

speed varies from 26 to 30 knots. The horse

power from 3,500 to 6,000 or more. The arma-
ment consists of one 12-pounder and five 6-

pounder rapid-fire guns and two torpedo tubes

fthe Daring has two 12-pounders and three 6-

pounders). Covering the Portsmouth side, en-

trance to the inner harbor the twenty numbered,
but nameless, torpedo boats were groui)ed. They
vary from 127 to 150 feet long and have a .<peed

of about 21 knots. They are armed with five

torpedo tubes and two 3-pounder guns. Behind

the cover of the tleet rude some 31 old liiilkj,

slow gunboats, tenders, irauiing sliips and ves-

sels of no fighting value.

The British war ships \\ ere painted black, with

white ribbons, with wnite uinjer works and yellow

smoke pipes and ventilators.

in the outer, or o£f shore side llie foreign ves-

sels were lined up in the order of their arrivals.

The I'inted .States was represented by the

armored cruiser Brooklyn, bearing the tlag of

1\ .sr Admiral J. N. Miller. The Brooklyn \va>

fully described in Marine Engineering for Inly.

France was represented by the armored cruiser

.Xdmiral Pothnan, bearing the flag of Rear Ad-
miral C Marquis de Conuhille. The Admiral
Pothnan is 370 ft 6 in. in length, 50 ft 2 in. beam,
of 10,398 ind. horse power and has a speed of

19.2 knots. She has an armament of two 74 iu.,

ten 5.5-in., sixteen 1.3-tn., eiglrt gvns and
five torpedo tubes. She cost $1,900,000 and was
built in Havre.

Russia sent the armored cruiser Rossia, bear-

ing the flag of Rear Admiral Nicholas Skrydloff.

The Rossia is 480 ft. long, 68 ft. 6 in. licam, with

over I2,(>j<j tons <lis|)lacenient, has three pro-

pellers, water-tube boilers that are fitted to bum
oil or coal, develops 14,500 ind. horse power
and has a speed of 20 knots. She carries four 8-

in. 192-pounders, sixteen 6-in. rapid-fire, and

forty-two smaller guns. She is the largest cruiser

in the wcwld, after tlic Powerful and Terrible,

and was built at St. Petersburg.

Italy had the Lepanto, bearing the broad pen-

nant of Vice Admiral Morin. The Lepanto is a
barbette ship, 400 ft. 6 in. in length and 74 ft.

beam. develo])s 15,800 ind. horse pDwer and has a

speed of 18.33 knots. Her armament consists of

four too-ton (Armstrong), eight 6-in., four 4.7-in-

rapid-firc, one 2.2-in., thirtv-four 1.4-in. gun=;. and

four torpedo tubes. She cost $5,750,000 and was

built at Leghorn.
The Japanese sent the Fuji, Captain Tsao

Muira. The Fuji is a barbette ship. 374 ft. long.

73 ft. beam, displacing about 12450 tons, 14.000

ind. horse power and a soecd of 18 knots. Her
armor varies from 18 to 4 inches of TTarveyed

steel. She has four u in. 850-pounder wire-

guns, ten 6-in. rapid-fire and 24 smaller guns and

five torpedo tubes. She has two military masts,

with tops. She was built on the Thames and

was not quite finished as there were about 200

mechanics at work on her during the_^ review.

Cermanv's representative was the Konig Wil-

hc!m. Rear Admiral II. R. M. Prince Ilenrv of

Prussb. K. G. The King Wilhelm is a first-class

cruiser. 355 ft. long and 60 ft. beam. 8,350 ind.

horse power, with a speed of 14.7 knots. She

was an old battle-'^liip, rehnilt .it TTamburg dnnng

the past year. She has armor from 6 to 12 ins.

thick. . Her armament consists of twenty 6-in.

an 1 eiirhteen 20-pounder rapid-fire gun^ and

five toroedo tubes. She cost $2,52<;.7o5 and was

oriHnallv built at Blackwall.

Spain was represented bv the armored central-
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battery ship \'izcaya, Rear Admiral Bermejo y
Mcrelo. 'I hc X'izcaya is 340 ft. lonp. 65 ft. beam,
a displacement of 6,890 tons and has a speed of 20
knots. The armor is from 8 to 12 ins. thick. She
carries two il-in., ten 5.5-iti., rapid-fire guns .md
fonr torpedo tubes. She cost $3,000,000 and was
built at Bilbao.

.Austria sent the Wein, a battleship of 5,500
tons, bearing tlie flag of Vice .Admiral. The Haron
\'on Spann. Tlie Wein is 305 ft. long, 55 ft. 9
in. beam, 8,500 ind. horse power and has a speed
of 17.6 knots. She is plated with armor 3 to 10 ins.

thick. I ler armament consists of four 9.4-in., six

5.9-in. rapid-fire, fourteen 47 m. m., rapid-fire

Denmark's turret ship Heligoland, bearing the

flag of Rear .Admiral Koch, has a length of 257
ft, 6 in., beam 59 ft. 2 in., ind. horse power 4.000,

and a speed of 12 knots. She carries one 12 in.

Krupp, four 10.2-in., five 4.7-in. and four torpedo
tubes. She cost $1,375,000 and was buiit at

Oipenhagen.
The central battery ship \'asco de (iama. with

Captain \'ascomelles. represented Portugal. The
X'asco tic ( iama is 21X) ft. long and has a beam of

40 ft., is of 3.600 ind. horse power and has a speed
of 13 knots. She carries two 10.2 in., 18-ton

Knipp, one 5.9-in., two 2.5-in, ra])id-firc guns and
was built at Rlackwall.

H.M.S. TKRRIHLF.
II.S.S. HROOKI.^'N.

H M.S. MAGNIMC^NT.
II.I.M S. ROSSIA.

guns and four torpedo tubes. She cost $1,-

695,000 and was built at Trieste.

The Netherlands was represented by the Evert-
sen, a coast defence turret smo, carrying the flag

of Rear Admiral Engelbrecht. Ihe Evertsen is

282 ft. 9 in. long, 47 ft, beam, 4.735 ind. horse
power and 16 knots speed. She carries three 8,2-

in., two 5.9-in., six 2.9-in. rapid-fire and eight

1.4-in. guns and three torpedo tubes. She was
built at Flushing.

M.M « Hi>Wt.
II.M.fe. KOVAt. S(>\ CRRKiM.

Sweden's little coast defence turret ship (iota,

bearing the Hag of Rear .Admiral Kluctberg, has

a lengtli of 258 ft. 6 in. and beam of 48 ft.. i> of

4.677 iiul. horse power and has a speotl of 15.9

knots. I ler armanicnt consists of two lo-in.. four

6-in. and five rapi<l-fire 6 ni. guns, and three tor-

pedo tubes.

The little gunboat Frithjof. Rear .Admiral \'on

Krogh. stood for X'orway. The Frithjof is

ft. 6 in. long. 35 ft. 10 in. beam and develops 300
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iiid. liMr>.' pnwcr. Slic carrio two 4. "-in., four

2.9-in. rapid-tire, four 1.4-in. guns, and three

torpedo tubes (one submerged).
Tlic most im|)ortant l)attU' sliips at tlu' rc-vicw

arc tile .Majestic, I'rince (jeorge, \ ictorius, Mars,
Jupiter and Magnificent, all of which are identical

in displaceiiicnt, horse power, armor and arma-
ment anil praeticaily alike in speed.

Near to each otncr are tlic I'owcrlul, Terrible,

Rossia and the Brooklyn, the four greatest

cruisers in the world. The two former carry the
heaviest batteries and have alwjiit the same speed

as the Brooklyn, but the Brooklyn's side armor
and protective deck give her greater powers of

endurance and the l\<i>s-:i, heinjr slower than

either by more than twu knots, excludes her from
the race.

At ab<jnt 3 o'clock in the afternoon of July 26,

the royal yacht \ ictoria and Albi-rt havinj.; the

I'rince of Wales and suite c*n board, steamed
slowlv out of Portsmouth harbor, followed by the

nienifnTs of the House of Lords, the Commons
(in a lar^'e merchant Steamer) and the Lords of

the Admiralty in their yachts. As soon as the re-

viewing party were well out of the Ryde, the

Royal salute was fire 1 Ity the vessels. ISritish and
foreign, of the great Heet. Superstructures and
casemates were manned, and. as the reviewing
fleet passed aloiii^, the l)an<l on each ship ])layed

the British National .Anthem and tiic crew gave
three cheers for the Prince of Wales.

Movinp about and throuijh the lines the little

Turbinia. like a whale with a man on his back to

steer, did her thirty-five and fortv miles an hour
with ease. Here, there ant! everywhere the little

craft flew through the water, demonstrating to all

the pouibilities of the future.

The engineers of the fleet rejoiced that the

Queen had seen fit to especially aeknowledge her
appreciation of and recognition of the services of

the Royal Naval Engineers bv conferring knight-
hood upon three Inspectors of Machinery.

.\bout 6 o'clock in the evening the clouds low-
ered and soon the rain fell in torrents with

sweeping gusts of wind, which continued until

about 8 o'clock, when the rain ceased to fall, ex-

cept in fugitive drops, but tlie clouds continued

black and threatening. At 8:30 o'clock, as if by
magic, everv vessel of the great fleet tlashe<l fortli

its illumination and each ship was in a blaze of

Kgfhts, except the Rossta, which wore its somber
colors, but sent forth beautiful fire-works during
the whole evening.

Besides the rainbow dressing of electric l^^hts

of the T?rooklvn, one of her ensifjns was fixed

aloft and a search-lifiht threw its powerful rays

upon it. giving it the anpearance of being fixed

in the l<':i'-k rl-nids. Tlie rol«irs were hroutrht

out beatitiiully and the eflfcct wa.> fine. 'I he Hril-

ish flag was treated in the same wav from the l)o\v

end and the compliment was loudlv cheered hv

our cousins who live on tfie other side of the great

ocean.

RESULTS OP LHIUlO FUEL EXPeRiriENTS IN

THE U. 5. NAVY.—II.

BY J. S. /EK1;E.

The torpedo boat used by the Govemment
in its exi>enments with liquid fuel was designed
and built for the use of coal, hence special pro-
visions had to be made for the storage of oU and
for supplying the burners. There was no room
within the shell of the vessel, and a reservoir was,
therefore, placed in each cockpit, fore and aft, the

capacity of the two being about fifteen barrels.

SECTION. LOCKING F0RWAR3. THROUGH SS

The supply pipes were all exposed and laid along

the outside of the shell, so tliat there was no pro-

tection during the severe winter, when manv of

the tests were made. The results showed that tliis

fuel can be used at all seasons with equal success.

The oil used is known as "fuel oil," from 34 to 37
gravity, but tests were also made with Lima crude

with substantially the same results. It is pos-

sible, however, that severe cold would luake the

crude material sluggish in its movements if used

under these same conditions.

SECTION. L0OKIN3 AFT, THROUOH 39

It is desirable that a vessel of this character

should keep an even keel and tmiform displace-

ment throtighom a run, particularly where, as in

this case, the fuel forms the ballast. To provide

for this a duplex pump is used, one side of which

forces sea water mto the bottom of the storage
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MARINE ENGINEERING. 9

PLANS POR EQUIPMENT OF 140 FT. TORPEDO BOAT WITH FUEL OIL APPARATUS.

reservoirs for use under the boilers. Pipe con-
nections are made across the tops of the reser-

voirs and also at the bottom, so that the oil and
water is always kept at the same level. As a re-

sult there can be no splasliin^ of the liquid fuel,

and gases cannot accumulate, because all the

spaces within the reservoirs and pipes are at all

times filled with either oil or water, and when the

BVIfHART OP TrIAU OP PVBI OiL APPARATUI ON GOVRRNMBIIT TORPKDO BOAT.
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10 MARINE ENGINEERING. Auj[U»t, ti»;.

oil is exhausted an cc|ual wdj^ of water, ap-
pfoxtmatety, is within the reservCHn. A relief

valve is placed within the water line of the piping
betuc-Lii tile i)uiii]t ami ri-Mrvi)ir. so that the pres-

sure within the reservoir will never exceed two
pounds per square inch. The oil side of the pump
forces oil from the reservoir to a coinprLSsion

cylinder, which also has a relief valve, and an
overflow back to the reservoir, assuring positive

regulation of tlie oil feed.

Compressed air was used at a pressure not ex-

CMding 25 lbs. Under natural draft the pressure

was as low as 12 lbs. The oil pressure also

varied, not exceeding: 30 lbs. at any time.

The accompHiiyitit; illustrations show the de-

signs for the liquid fuel equipment of the 30-
knot torpedo boats, which are now being built.

In tticthod of I unmrtinj; up the oil an<l air and
in furnace equipment they are substantially the

same as employed in the torpedo boat tested, but
the reservoirs are hni!t in tlic Inills <A the vessels

and all the piping is within the shell.

The trials were made with boiler pressures of

100, 150, aoo and 250 lbs. and with natural and
forced draft. In making the tests a "Barrus
Universal calorimeter" wa^ u^ct!, au'l tlu- il(si<^n

was to make the data full and complete in every
detail, extra precautions being taken in all obser-
vations. The tabulated statement here civen is

selected from the entire series of tests, and the

average at all pressures is 18.61 lbs. of water
evaporated, per lb. of oil, from and at 212 d^.
Fab.

Before makiuj^ the official tests numerous trial-

were made to determine the most effective oil ami
air pressures in the system, and it was found that

the best results were produced with air at from 7
to 10 lbs. and oil at from 25 to .V) lbs. The av-

erage evaporation with the best Pocahontas coal

in the same boiler was about 8 lbs. of water from
and at 212 deg. Fah.

A dispatch from Galveston. Te.xas. states that

the North German Lloyd Steamship Co., will

inaugurate its service between Galveston and
Bremen, August 20. The TTaiiiburp-.Xmcrican

Company., which has established a service be-
tween C^veston and Europe, has determined to

Serate scvi^ral of its steamships direct between
ilveston and Europe without touching Xew

Orleans, which has been custom heretofore.

The \\ illiam Cramp & Sons Ship and Engine
Building Company reports for year ending April

30 last, says the Marino Journal. >.;ross income of

$4,500,000, from which was realized a profit on
labor and material of $770,000; deducting
$340,000 for ^-eneral expense-, repairs, salaries,

interest, taxes, insurance, new machinery, etc.,

leaves a profit for the year of $430,000, equal to
8.86 per cent on its $4.^48, oo<-) caiiital stork as a

result of the year's oj)erations. The debt of the

company was reduced $995,000.

LAROB RUDDERS PITTBD TO CHICAIIO TIN15.

A tugiiian from the seacoast, on seeing a Chi-

cago tug in dry dock, might be puzzled to make
out whether the rudder was an attachment of the

tug or whether the tug was merely an adjunct of

the rudder. The rudders of the tugs in use in

Chicago River and harbor arc truly enormous

—

necessaril\ >o on account of the service required.

The narrow, tortuous stream, the innumerable
bridges, and the heavy traf^c all combine to de>

. SKKTCH OK Sl I KN OK t HK Al.O KIVKR Tl

niand tugs of an extraordinarily high degree of

efficiency. .\nd the tugs in use in Gtlcago are
the most efficient in the world. At least, that i?

what those who ought to know say of them.
Seven years ago some one discovered that big
rudders made tugs easier to handle, .since then
all tugs have been equipped with nuldcrs entirely

beyoml all rules of proportion laid down by ma-
rine architects, and the limit of size has not yet
beeit reached, for each new tug that Is built has
a still larger ratio of rudder area to submerged
area of hull. In detail the practice varies a little,

but the principal is everywhere the same. Every
builder is convinced that the particular design he
follows is the only correct one. The smaller de-

tails of measurement vary so mnch that it is only
practicable to speak of general rather than ^(*c-

cific types. The general type of Chicago River
tug, then, is 80 ft, long over all, 68 ft. long on the

load water line. 18 ft. beam and II.5 ft. deep,
draws 9 ft. of water forward and 1 1 ft. aft. Such
a tug would have a rudder 8 ft. long and 10 ft.

deep. One-fouiHh of the blade would be in front

of the stock as a counter balance. Sometimes the
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Augott, ii<rf. MARINE ENGINEERING.

material is iron, but usually it is oak. In the lat-

ter case the stock would be oak, with an iron

casing, the diameter being 8 in. The thickness on
the blade would be 8 in., flaring out to lo in, at

the back, so as to give a slightly concave surface.

The usual shape is that of a parallelogram with
corners rounded ofT. Such a rudder when liard

over catches almost the full force of the current

from the wheel. Tiiis gives the tugs great power
on a lateral pull and enables them to drag heavily

loaded steamers with keels scraping along on the

river bottom back and forth across the narrow,
devious way they must follow to reach open
water. In places where the river is 275 ft. wide

one of these tugs will start from the dock on one
side, turn around and come up nicely to the dock
on the ether side. The weight of the rudder is

carried on an iron collar clamped to the stock

and bearing on an iron block resting on deck.

The foot of the stock ends in a pintle setting in

a bearing in the iron shoe, which is usually of 2

by 8 in. material. All tugs in Chicago harbor
have power steering apparatus, for it would be
impossible to manage such enormous rudders in

actual service by hand. The time re<]uired to put
the rudder over from hard over one way to hard
over the other way is from seven to nine seconds.

f

Our London corresjjondent. in a personal let-

ter referring to the Spitheatl Xaval review, writes

thus about the I'nited States Cruiser Brooklyn:
"The -American was the handsomest of all foreign

ships and made a splendid show at night when
iKuminatcd."

STEAHSHIP VIBRATIONS WITH RECORDS OF
RECENT OBSERVATiONS.«-lll.

UY PKIJF. \V. F. IlUkANU.

In addition to moments tending to rock the

engine about a transverse axis, we shall also have
moments due lo the same forces tending to twist

it to and fro about a vertical axis, and reference

in the first paper has been made to the forces

applied at the slides tending Ut rock it about a

longitudinal axis.

\Ve may now properly inquire as to the relative

importance of a balance of resultant force, or of

rocking moment. This ])oint was lirst compre-
hensively discussed by llerr Otto Schlick*, who
showed that an answer to the question must be
sought in the relation of tlie <listurbance to the

geometrical characteristics of the natural vibra-

tion of the ship. Thus in Fig. 5 is shown the

nature of the typical vibration, or vibration of the

first order, as referred to in the first paper. If

now the engine is located at or near C, w here the

natural movement is up and down with little or
no change of angle, rocking moment is of small

relative importance, and the balance of resultant

force should receive first attention. In other

words, at this |>oint a resultant force will set u]>

strong vibration, while a rocking
moment will have but little effect.

If, instead, the engine is located at

or near the node H, where the am-
plitude of the motion is small, but
where the change of angle is con-
siderable, resultant force is of small

relative importance, and the bal-

ance of moment should receive first

attention. It thus appears that the

influence of a resultant force is

greater the greater the distance

of its point of application from a

node, while the influence of a rock-

ing moment is greater the nearer its

region of action is to a node. Thus
with one end of the engine at B
and the other end forwanl. a resul-

tant force would aid a rocking mo-
ment in setting up vibrations.

This shows that when the location

of the engine is near J! or slightly

forward, as is usually the case, the

L. P. cylinder or heavier moving
parts should be aft or near the
node, as is customary in usual prac-
tice. If on the other hand the en-
gine were aft of the node as i^ com-
mon in tank and lake stcanu-rs. the

preferable arrangement would be
to place the L. P. cylimler

• In the second chnpter of thU paper. pu)>llith«d incbc July Ust e.

there are several tvpoKraplilcal errors to which attentlim )« here
called. <)n pare V.oth llnr from bottom, le tcrs "0{>" xhniilil

read i>H. On page t. jU column. /<th line from txiitom. com-
nienclnir "An examination of KBLO. " these letierti. nhovM
read Kitl.I). On page 7, ist • olumn. 3d line from top, shoiiM
read iISS 1.75 I »7?»T-'-75 - '7*7 '-07 11580.

•Trans. I. N. A- Umd., Vol. XXXV. p. |gy.
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forward or nearer tin- luxU-. Since, m oreover, the-

usual location of the engine is> slightly forward

of B, and since we cannot at present be sure of

locating it on the iimlf, it is fvi<k'nt that n-snhant

ft>rcc and nioimiu ^liould both be coiuiter-

balanced as uir ;i> possible, and that only by such

attention to both can ti t 1h vt result be attained.

It is also evident in j^cniTal, that the rocking

moments may be decreased by placing the cylin-

ders with the heavier moving parts between those

of lifjhter parts. Thus with a triple expansion en-

1,'ine the order of the cylinders fnun forward aft

might be HLI, or with a <|uadrupk- expansion,

HLIJ,.
It niav also l)c noted that it is possible to have

vibratiiin> of the second order with three nodes
and tlie natnrai nnnibcr of vibrations about three

times that for the vibrations of tlie tirst order as

hitherto considered. If the revolutions should
rise to this i>iiint, serions vilirali'Mis nf this

character might be set up, and as the geometrical

distribution is quite different from that of the vi-

brations of tile first 'irder. it in'cht happen that

an engine well placed and balanced, relative to vi-

brations of the first order wou'.d give serious

vibrations of tlie second order under the con-
ditions assnmed.
We will now state brieflv various combinations

of cranks or of cranks and counterbalances, for

which an approximate balance of rocking moment
will exist, as well as those combinations which
admit of an ap|>r. iximate balance of both resultant

force and mDnient at the same time.

With a single crank engine the regular

counterbalance system may be divided into two
efpial parts at equal distances forward and aft

of the engine, as for example on the crank webs
as with the usual crank counterbalances. If the

parts are of unequal weight, the product (jf the

weight of each into its distance from the center

line should be the same. With two cranks at

90*, each engine may be counterbalanced singly,

or the rocking moment relative to either

cylinder center line may be eliminated l)y a

single counterbalance system at that end of the

engine, with angular direction the same as that of

the crank at the opposite end. The longitudinal

location of the counterbalance ma^ be such tliat

its characteristic moment multiplied by its dis-

tance from tile c< nter line of the nearer cylinder

will equal the characteristic moment of the mov-
ing parts for the other cylinder multiplied by its

distance from the same center line. Tliis arrange-

ment will, of course, introduce unbalanced ver-

tical forces, and is therefore of doubtful advUh
ability. With two cranks at 180", each engine
may be single balanced or as above by the in-

• triKluction of uniialanced vertical forces a balance

of rocking moment may be effected by the use of a
counterbalance system near either end, of angular
location the s.Tnie as the crank at the other end.

The longitudinal location may be such tiiat the

product of the characteristic moment oj the
counterbalance by its distance from the center

line of the nearer cylinder shall equal the product

of the characteristic moment of the moving parts

of the farther cylinder by the distance between
the center lines of the cylinders. This arrange-

ment is similar to three cranks of wuicn the two
outer arc in the same direction.and the inner one
is opposite. If in such case die weight of the

moving parts for the inner crank is equal to the

sum of tlK)se for the outer cranks, aii a;ii)roximate

force balance will exist at the same tune. With
three cranks at lao", each engine may be sepa-

rately balanced, or with equal weights of moving
parts the rocking moment may be balanced by the

use of a counterbalance system near either end of

the engine, of angular location at 90" to the

middle crank, and 150° from the nearer of the two
end cranks. The system may furthermore be so

placed that the product of itis characteristic mo-
ment by the distance to the center of the engine
bed plate will be al>out 1.7 times the product of

the characteristic moment of one set of moving
parts by the mean distance between the center

lines of the cylinders. Tliis latter arrangement
will introduce unbalanced vertical forces, and is

therefore not advisable unless there are special

reasons for the elimination of the rocking mo-
ment. With four cranks at 90° as usually

arranged, each engine may be separately bal-

anced, or with equal weights of moving
parts the rocking moment may be bal-

anced by the use of a counterbalance system
near either end of the engine, of angular location

135* from the crank at that end, and 45' from
the crank at the opposite end. The system may
furtherniorc be so placed that the product of its

characteristic moment by the distance to the

center of the engine bed plate will be about 14
times the product of the characteristic jnoment of

otie set of enpiiie moving jmrts by tlic mean dis-

tance between the center lines of the cylinders.

This arrangement will also introduce unbalanced
vertical force'^, and is therefore not advisable un-

less there are special reasons for the elimination of

the rockin? moment.
We will now turn to such combinations as

admit of an approximate balance of both moment
and force. As already noted this is possible with

three systems of moving parts with angular k>-

cations all in one plane, as with a single engine
with two counterbalance systems, or a ihree

crank engine with two outside cranks opposite

one inside crank, the weight of the parts for the

latter being equal to the sum of tl.ose fnr the

former. \\ here the crank angles arc other tlian

I8o^ however, a balance ct l»th resultant force

and moment requires in general at least four sets

of moving parts, of whidi, of course, none, one,

or two may be couiiterl>alance systems. Of thc*e

the angular location of any two may be taken at

pleasure, and it may then become possible to find

locations and amounts for the other two such

that an approximate balance of both force and
moment shall subsist If moreover the character-

istic moments of one or both the latter are de-
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termined within narrow limits, as would be the
case witli engine moving parts, it may still be
found possi[)lc by adjusting angular ami longi-

tudinal locations to obtain an approximate
balance of hnth force and moment. This may
be seen more clearly by noting that tiic two
systiins whose locations and cliaracteristics are

Axed, will give a certain resultant force, and with
reference to any assumed origin, a certain re-

*
^

\
""--^

FIf.s ^-^

suliant moment. Suppose now the characteristic

moments of the two Other systems hxcd. Then it

may be possible by placinif them at a certain

angular relation to each other to ul)taiTi a re-

sultant force of the necessary amouiu. It the

combination of these two systems is then placed

in the proper angular relation to the two given
systems, the resultant force will have the necessary

direction. Next the second systems may be ad-

justed longitudinally with reference to the origin

of moments, so as to give a vertical rocking mo-
ment of the necessary maximum amount. It may
then be possible to so change these locations

longitudinally as to change the angular location

of this maximum without changing it'^ amount.
This may be seen to follow from the fact that if

one system were located longitudinally at the

origin of moments the other could be so placed
as to give a moment of the necessary maximum
amount, ami the angular location nf sucli max-
imiiTi would be that of the latter svstem. In this

way the angular location of the maximum ver-
tical motncnt mipht l)c broui^lit to either nf those
for tile counterbalance systems, and hence by
intermediate locations to intermediate points.

This adjustment as a wliole niav he stnicturally

impracticable, due to the interference of the var-
ious systems, and the impracticability of locating
diem where the conditions would require. Herr
Otto 5?ch1ick has. however, shown in the paper
pri vii lU'-Iv referred to. that with usual proportions
of moving parts of four crank engines, several
ckisely approximate adjustments are attainable.
In such case the angles between the cranks are

qaite n-regular. and '.'.xt ttirnincr effort will in con-
Stt|uencc be more uiicvlii tli.ui in tin- usual case
*ith equal crank angles. In any case the design
of such an irregular arrangement of cranks and

moving parts must be considered in connection
with the question of general structural arrange-
ment an<l design.

W e have thus considerc«l the various means
available for counterbalancing the systems of

forces develo]jetl by the inertia of tlie moving
parts of an engine, and thus of reducing the tina!

resultant to the smallest practicable limits. We
may next state briefly the quantities on which
the auiouiUs of such force-, ([epeinl. ill iiilcr 1"

show the general relation between the character-

istics of the engine and the magnitude of the

system of inertia forces. In general, the magni-
tude of liiese forces varies as the characteristic

moment of the moving parts, and as the square
of the angular velocity, or as the sr|uare of the

revolutions. The forces depeml ihereiure, fundu-
mentally, on the weight of the moving parts,

on the length of stroke, and on the revolu-

tions. It is furthermore evident that the change
of revolutions is relatively more important than
change of weights or of stroke. It must
also be remembered that the larger the
ratio of connecting rod to crank, the more
effective will counterbalance systems be-
come, and the smaller the fmal residual forces;

while the smaller this ratio, the less cfTcctive in

general a system of counterbalances, and the
larger the residual forces. In the example used
above for illustrat e: 'his ratio is 5 : i. With
ratios of 4 1-2 : i > 1;

j j , as are sometimes found,
the residual forces given in h'ig. 4 would be re-

spectively about 10 per cent and 25 per cent
greater than there shown.

Turning now to the ship itself, the conditions
general IV favorable to the development of the vi-

bratiotis have been mtntioned in the first paper.
These will naturally suggest the opposite con-
ditions for which the vibrations will be small.

These are as follows: Absence of synchronism
or equality of period between the natural period
of the ship and the revolutions of the engine.

Small power per ton of displacement. Large
ratio of depth of ship to length. Large moment
of inertia of cross-section ofship relative to the
product of displacemetif l)y length.

The oidy moditicalion in tlie strengtli of the
ship itself whtch can be made to reduce vibration
is in the moment of inertia of the structural cross-
section. If the .ship is structurally weak or in-

sufficient to withstand the vibratory impulses,
members may be introduced giving greater
longtttidinal strength and rigidity, and thus re-
ducing the extent of the vibrations. In addition
to this, the natural period of vibration may pos-
sibly be changed somewlnt by a considerable
change in the flistrihutinn of the weights inchided
:n the cargo, but usually the resulting modifica-
tion is small, and but little aid can be expected
from this source.

If the whole question of design is under con-
sideration, two points aside from the detailed de-
sign of the engine may be made to yield valuable
results. If the natural period of vibratk)n of the

Digitized by Gopgle

www.libtool.com.cn



14 MARINE

ship can be predicted with reasonable certainty,

the revolutions of the engine can presumably be
chosen so as to differ considerably from this

luiniht r, and tlnis tlic region of synchronism may
be avoided. To this end Herr Utto Schlick has
proposed' the foltowlnfif formula as ^vingf with
reasonabK' accurarv tht- nat>iral mimher «>( vi-

brations for ships of tlic various types indicated:

1=1

ENGINEERING,

and,

Angatt. lift.

In which:—
Mw Nftttml number of vibrati ns per minatow
T> Moment ot inertia of midmhip MctloUiartiu

in K<)uare incbM and aroikin (e*t.
1 1 = I lisplai rment ! (

L - Length in (eet.

For veaaal* w<U> very flue llaet, saih a* torpedo boat
destroyera 0 = tS

For terse truu>AtlMtlc ttnuBerB with fine ttn«« (p = hvc^
For cnrco atMMMTS wUti f«tl tloea. iff

Tlic sccon«l point lies in tiu' iDcntiim of the

engines relative to the location of Uic nodes and
!oops of the vibrating ship. The importance of the

n lati )ti hctwoon these locations and the nature of

tlu' residual forces due to the moving parts of the

ct)L;:nes has been already pointed out. The
satisfactory predetermination of these points

however, is still a matter of considerable uncer-

tainty. Herr Otto Schlick states* that for ships

with hne lines he has found the after node at a
distance of from .231 I- to .253 L forward of the

stern, while tlie forwartl node was fonnd at a dis-

tance of from .310 L to .365 L aft of the bow.
The satisfactory determination of many of

these questions, Imwever, cannot he carrie«l on
without more data with whicii to aid the theo-

retical investigations. While the detailed exam-
ination of the prolilem is beyond reacli of purely

theoretical means, the approximate theory is not

cspeciallv c >mplcx, and wltli more extended data,

fairly reliable results might be attained. Beyond
the reach of all theory, moreover, many points

can didv he settled by direct and detailed ex-

perimental examination, and it is in this field that

information relating to the general subject is most
needed.

AI'PKNDIX.

In Fig. 6 we have for x, the distance of the

upper end of the connecting rod from the ori-

gin, the following value:

X = a + b ~ a cos 0
-a*Sin*fii

Let b a = n and expand the radical by

the binomial formula, omitting all beyond the

second term. This will give as a closely ap-

proximate value:

2 ft*

whence :

—

=af8ine-f-JL Biii»9)l?
dt V a /I / dt

(a)

0)

<Vol. Trans. I.N. A. I^nd., XXXV, p. jjo. 1844.

>VoL TrMM- 1. N. A. Umd., XXXVI. p. air- i<95-

dt.-
=»("••+

) aV)'
(4)

Again, let // be the distance of any element

of the connecting rod from the cross-head end.

Then for the point K thus located we have the

following verticalf and transverse oo-ordinates:

siD*(y,

($)

TramvarM.

Vertical.

a sin 9 (
• • )

This gives for the corresponding velocities

and accelerations the tallowing:

Velocities

( Vertical * » _H—cM 2 b'^l'

AoeeteratioD8 .7 .

L ransverse

I

cos 2 8. — I J

u sin 6 i^O.* r (7>

Let W, denote the weight of the reciprocat-

ing parts including piston, piston rod, and

cross-head; dW, the weight of an element of

the connecting rod, W, the entire weight of

the connecting rod, its statical moment
about the axis of the cross-head pin, and I, its

moment of inertia about the same axis. Also let

P, and F, denote the total vertical forces due

to W, and W,. Then if « denote revolutions per

second we have

:

and from (^) we have:

F, = i.22(< n«aW,^cos hJt—^*"^ (8)

Also from (7):

dW, d»x — u dW, .(9)

Whence,

P. = t.s«6 n. [aW.(co. « -|- - M. (.o)

Similarljr for horisontal force H, we should

have:

H,= 1.M6 ^'M* 8in«. (II)

It is readily seen that for any given position of

the rod defined hy the angles * and ^, the mo-
ment of the horizontal forces about the cross-

head pin is

:

Moment = 1.226 n»— sin 6 cos 0

t The term 9ertie»IH xMtA with reference to a vertical eogtne

•ad BOt with reterenoe to Ptg. *.
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The horizontal force H, on the crank pin due

to the connecting rod will equal this moment

-r b COS g>.

Hence we have:

—

„ l.226 D«I.
gj^j

or

r * ^'

ri, ttaUl b M,

The horizontal force on the cross-head is, of

course, the remaining part of H,.

If M- denotes the moment ot the crank

about the shaft center, then the vertical and

horizontal forces due to this member are as

follows:

—

V«rtieal Fcwce = 1.226 n' M, cos 0 >

^^^^
Horizontal = 1.226 n« M, sin 0 '

N<i I K.

In regard to the actual extent oi llie vibrations

on the S. S. Maine, the records of which were re-

produced in the June issue, it mav be well to

note that the instrument magnifies the movement
somewhat. The actual excursion for vibration

Xo. I was from 5-16 to 3-8 in. The otlicrs are, of

course", in like proportion. The instrument with

which these vibration recoril< were taken was
constructed specially for observations of this

character from desif^ns by IVof. Milne, of the Im-
perial University of Tokio. It rej^isters simul-

taneously the vertical component of the motion,

and a horizontal cotn]Kinent wliich may be made
either transverse, longitudinal, or oblique, accord-

ing to the way in which the instrument is placed.

Adnlisioa of Bnglnaars to the Revenne Cutter

Ssfvlcs*

While existing laws prevent youn{j men, who
are graduates of technical institutions, from ob-

taining commissions in the regular Navy, the

Engineer Corps of the Revenue Cutter Service
presents a field for marine engineers who are de-

sirous of entering the Ciovcrnmcnt service. The
Treasury Department has recently issued a cir-

cular, uhicli is here reproduced, setting forth

the requirements for admission to this service.

This will be of much interest to those who con-
template following the profession of marine en-

pineering. The examinations are strictly com-
petitive, nn political influence being necessary.

Any young man who fulfills the requirements
may he designated to appear before the examin-
ing l)oard. The salary of a Second Assistant

Engineer is $1,200 per annum, that of a First .As-

sistant Engineer $1,500, and of a Chief Engineer
$1,800. In all three grades the allowance for

rations is the same as that for officers of the

Navy, thirty cents a day. On detached service

where no public quarters are provided, an allow-

ance is also made for commutation of quarters.

These positions are for life, subject only to dis-

missal for incompetency or bad conduct. There

are thirty-six vessels of the Revenue Cutter Ser-

vice, stationed at the various seaports of the coun-

try, from Maine to Alaska. The usual term of

duty on a vessel is three years; at the expiration

of that time the officer is detached and ordered

to another vessel. There are at present three

vacancies in the list of Second Assistant En-
gineers, and an examination will be held to fill

the same some time -during the month of August.

OaasBAL urdss Vol 9S.

Treasury Department,

Office of the Secretary,

Washington, D. C, June ii, 1897.

The following rules and regulations amenda-
tory to paragraph S, Regulations of the Revenue
Cutter Service, governing the admission of can-

didates to the grade of Second .Assistant En-
gineer in said Service, are hereby published for

tlie information and guidance of all concerned:

1. Xo person will l>e examined for, or com-
missioned a Second Assistant Engineer in said

Service, who is not a citizen of the united States.

2. Candidates must not be less than 21 nor

more than 28 years of age, and must be of vigor-

ous constitntion, physically sound and well

formed, and not less than 5 ft. 3 in. in height.

The application tor examination must be in the

handwriting of the applicant and addressed to the

Secretary of the Treasury. It must state the date

and place of birth, and the State of which a resi-

dent. If the applicant be of foreign birth it must

be shown that he is a citizen oi the United States.

3. The application must be accompanied with
satisfacti irv evidence of the good moral character

and correct habits of the applicant, and certifi-

cates showing his experience either in a machine
shop or in charge of a steam engine, in a techni-

cal institution, or in the engine room of a steamer,

as required by paragraph 6.

4. Candidates will be required to pass a satis-

factory examination as to their physical qualifica-

tions before a board of medical officers, to be des-

ignated by the Secretary of the Treasury. The
physical examination will precede the profes-

sional, and should the candid.Tte be funtid physi-

cally disqualified he will be examined no further.

5. To be eligible for examination, a candidate

must have had not less than eighteen months' ex-

perience in a machine shop, or responsible charge

of a steam engine for that length of time; or, if

Diyiii^ed by Google
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a tjrafluate of a tcohiiica! institution, he must
liavc liad the full four years' course in meclianical

engmeerifig; and, in addition to either of the

three preceding requirements, he must also have
had not less than six months' experience in

charge of, or as>istiiiL; in the care and manage*
ment of ilic steam machinery of a sea-going tvs-

sti m actual service.

6. CanfUdates having l>rin fomi l pliysically

quahtied will be cxaminid proiessionally ^>v »

board of engineer officers of the Revenue Cutter
Service, in tlic following subjects, the questions
and answers all being written:

(j) < >ramtnar, sprlliniT. pnitftMrion, compnMtii.n. prnmansbip.
(^1 Sfutrnunt I'f -"liDp and i'nk;ln»'frlng rxpfrirni r» «n<l sea

(t) Klcmenturv mnthcniatii. 'i. imlu tin>r itriihnietic, algebra,
gaaOMtry, trigoiioinetrv. and une o( luRnrlthms.

<^ BlementiirT mcchanicH and phvsK'S. inchidinj; mcebMifeat
power*, friction, IIIw* of falHnK iHidirs, f<ir<.r, work. etc.

(n I'rnt Ileal problem^ connected M-itli steam enKinfurinit. such
u« i'ali uljiti' tn of U>!w tjy blowinK "f^. jcain !•>• u>e ol iifatem,
amoisn* of I. oii.lf nsinif water rff(uirr<i, --atit^' \-aI\e prt>t>Irm«,

etv
(f 'l Intrustalion aod corrodlon in marine bojk r», and problem*

connected with combuatlon.
(j^) Murine boilers, description of various tvpes, wItb their ad-

vnrituk;f. uiid d isadvantaKcs. repairs to aaoMt practical maa-
aicement of boilers, and dlscuMKHI «( aocidaBtaaa4 dilReultiWt
such a« loaininK. tjuck draft, etc.

(4» ttcat, steam, theory of expansion, use of steam.
(I) The sleam-ent^ine indicator, Interpretatlun of diagrams

therefrom, calculation of borne power, aod evaporation from
diaicrams.

l/> Marine crglnes. description of the varioiu types, including
tliiMe used with paddle wbeela, with advantases and disadvan-
tages, lipecial attention tielnit (riven to muttiple'expansion en-
(ioex, pracili a! fitieBti'in« reljitivi- to care and mun'pniulion of
eORlne*. overt. jn-.linK "id ri p4iir\, iiHijnmentd. etc,

it) Valves and valve gearh ax applied to marine engines, includ-
lajr those used on side-wheel tteamers. but will*paaalkttMitlini
to modern types used with propeller engitie*.

1/1 Condenser, pumps, iteam gaugeo.
(w .Strength o( materiuls, IncIudtnK slmi'le problems In pro-

portions of marine enKine* and boilers. Imtpeciion of materials.
(m) Screw propellers. Description of common typM. Deftol*

tlons and simple problems connected therewith.

7. The professional examination will be com-
petitive, and all candidates wh'i pas> the mini-

mum standard will be placed upon an eligible list

in the order of proficiency exhibited by them,

respectively, in the examination. From this list

selections will be made in regular order, as vacan •

cies occur, until another examination is held.

8. The standard of proficiency has been fixed

at 75 per cent and candidates failing to obtain

that averaee will be rcifcted. They may. how-
ever, if other\vise qualified, take another examin-
ation when the next board shall be convened.
Failing in the second examination will result in

the final rejection of the candidate.

9. Xo person shall be originally appointed

to a higher grade than that of Second Assistant

Engineer.

ID. .'\ny person producing a false certificate

of age, time of service, character, or making a
false statement to the board of examiners, shall

be disqualifief! for appointment.

11. Any person who, subsequent to his ex-

amination, may become disqualified from moral
considerations, will not be recommended for ap-
pointment.

12. All corresj>ondence with reference to the

provisions of this order should be addressed to the

Secretary of the Treasury, Washington. D. C.
W. 6. Howell, Assistant Secretary.

ON USE OF WATER -TUBE BOILERS IN THB
MERCANTILE MARINE.*-U.

BY A. E. SEATON, M. C.I.N. A.

The shipping of the mercantile marine may be

roughly divided into (
i ) passenger steamers pare

and simple; (2) cargo steamers carrying passen-

gers.; and (3) cargo steamers pure and simple.

The passenger steamer must necessarily be a fast

one, ami is usually of 14 to 23 knots speed. Its

speed is dependent on its form and the power its

machinery can develop. W ithout the fine form

the largest pow^r is unavailing for speed, and
without the necessary power the fine form is me-
k->'. I 'inoness of form means minimum of dis-

placement, and consequent minimum weight of

nutf and machinery. Great power means great

weight, tlierefore in this class of ship everything

is resolved into a question of weight. The hull

of the vessel has to be designed and coii.structed

in accordance with the rules and regulations of

registries and the IVitish Board of Trade, which

circumscribe the designer. The engineer in de-

signing the machinery is similarly fettered; but

he can, by causing a small engine to work at a
large number of revolu'ioiT;, and by sktlful de-

sign, considerably reduce the weight per indi-

cated horse power. The great item of weight,
' however, is the boiler and the water contained in

it. Consequently, by changing from the heavy

Scotch boiler, with its mass of water, to the

lighter water-tube boiler, with its small quantity

of water, much more horse power can be de-

veloped in the ship, or her lines may be lined, or

tliere may be modifications in both directions

with perhaps the best results. Large numbers of

passenger steamers are on short service, makings

daily and nightly runs of a few hours at a time,

steam being raised on each occasion, and lowered

when done with. 1 he water-tube boiler accom-

modates itself admirably to this; and not only >o,

but seeing that steam can be raised in half an

hour the boiler room staff of such a boat can

have amnle rest beKvwn the runs, besides re-

tjuiring only a small consumption of fuel to raise

steam, so that even if the boiler when running is

not so economical as the Scotch boiler, the total

result nf a run of a few hours' duration is a

ronsnniption of no more coal. It is also neces-

sary in jjasscnger steamers that the running

should be uniform. The water-tube boiler, with

its very high pres.sure ancr reducing valve, per-

mits of this, as the variation of pressure in the en-

gine room is exceedingly slight.

With the second class of steamers, namely, the

cargo and passenger boat combine<l. speed is de-

sirable, but it must not be on extravagant con-

ditions; it is usually from I2 to 15 knots; there-

fore any saving in weight by the adoption of a

water-lube boiler would not be taken advantage

of to increase the speed very largely by increas-

ing the power, but it might, and probably would,

• Read before IsaUtBtloa of CivU Bn(fai«m. LmmIod.
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lead ta an increase in speed by the fining of the

ends of the ship without loss of cargo-carrying

power. If. however, t!ic owners were quite con-

tent with the speed they could effect a very cou-

sidenble gain in the increased cargo-carrying

capacity obtained by the savintj in weight of ma-
chinery; in some trades and in some ships the

difference would often mean a useful mai^n ol

profit inMi ad of a loss. In certain vessels of

this class a saving in weight of boiler would per-

mit of the carrying of a larger quantity of fuel,

which mieht be bought at a cheap port and en-

able the snip to return to a cheap port instead of

being obliged to i)urchasc it at a dear one, as is

often the case now; and this without disturbing

the question of cargo-carrying, so frequently a
nice fioiiu with ships of this class. In the cargo and
passenger steamer in short trades, the same ad-

vantages in the raising and lowering of ateam
would be appreciated as in the passenger ship.

In the cargo boat pure and simple, the water-

tube boiler does not make such a good bid for

acceptance as in the other two classes; but it

still has something to offer, especially to those of

moderate and small size, namely, the ailvan;ai:,fes

Stated above for the cargo-passenger steamer.

There are not lacking signs that the final adop-
tion of the water-tube boiler in the mercantile

marine will be preceded by the use of a mongrel
form or combiiMtion of a water-tube and a tank
boiler, and in 'some respects such a boiler is more
temptiner to the mercantile engineer than the
yure article. Such boilers would, of neces-

sity, contain more water than the

than to the cylmdrical or Scotch type of boiler.

It may be asked, "Is there*any reason for dis-

carding the present form of boihr, uliicli lias

done good service so long in the mercantile
mariner' The same reasons which have brought
about the change in warships a]>ply equally well

to a large nimiber of merchant shins. The desire

for higher pressure of steam is exprewed un^
mistakably by every class of shipowner, as much
from him wh>» directs the great lines of ocean ex-
press steamers as from him who owns the

humble trawler; and the steam-tramp managers
vie with one another who shall have highest-
pressed boiler. .SjK-eil-- whi 'h a few years ago were
deemed impossible w ilh the largest ships arc now
required with comparatively small ones, and are
obtained by raising the working pressure au'i

decreasing the boiler and adopiini; forced

draught.
A pressure of 200 tb. per square inch is not

enough to satisfy the deniamls, anrl even now
250 lb. is sfKiken of as desirable. A Scotch boiler

for this pressure, even of moderate size—say
14 ft. diameter, and havtne three furnaces 40 in.

in diameter—will require shell plating I 25-32 in.

thick, furnaces 3-4 in. thick, and i 1-2 in. diameter
screwed stays. 7 1-4 in. pitch, with combustion
chamber plates 5-S in. thick. The shell must
have treble-riveted scams throughout and double-
butt straps at the longitudinal joints: the rivets

will be I 7-8 in. diameter and nnly hyiiraulic ma-
chinery of massive type can close them. The

TAni.r I.

water^tube bcnler pure and simple, and
consequentlv woulfl not evaporate dn,'

in so quick a time in case of the

feed falling temporarily—a fear often
r\-pre=;sed by practical sea-going men.
The tank portion of the boiler with

the internal tubes is also supposed to be
a cure for flamini^ at the funnels, as well tomu'immw
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as for econORnzmg fuel; but, when it

comes, the boiler of the future will be

found not to require such an appendage
for either purpose. The water tube is

also likely to be tri^d tentatively in the

immediate future by fitting certain mer-
cantile ships with an installation of half-

tank boilers and half water-tube boilers,

in order thai the advantages of both sys-

tems may be enjoyed, viz., the rapid get-

ting up of steam to leave port, with the
bringing into action of the tank boilers

later on, aufl the .saving of a p'lrtinn nf

the weight that is possible. Unfortunately, l h. 1: per ton

such an arrangement also possesses the
di-sadvantage of both systems.

Judging by the animosity of certain inventors,

one would suppose that the water tul)e system
was incapable of enjoying the benctits of their

inventions; but this is not so; in fact, it was not

certain that the definite supply of heaterj air is no;

of greater advantage to the water-tube boiler

MM H|. ft. 3,KU Ml. fl.

ttm»4.ri. I 1waq.f1..
4,400 Ml. A. 4^t4.fl.

88aq.ft. Maq. II.

93 -
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S «

I

I

I
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hIiot* ITOitOIM. StStOM. I Itttona.

10 <M 12 01

M tOM.

1K,I»

9V4
•*

91 lona.

11

M

furnaces may at anv time collap-c should a little

grease by accident get into the boiler. The ct >m-
bustion chamber is liable to serious bulging from
the same cause; and the stavs fracture if careless

firemen get steam too rapidiv a few times. The
life of tlie ordinary' Scotch boiler, with a workiiijj

pressure not exceeding loo lt>. per square inch.
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and of uliicli cvi. ry.carc ha.^ been taken, is fruui

ten to twenlv %cars, (lii»cnding on tlie service;

that of sinnlar i)()ilers for 200 tt). to 250 lb. pres-

sure is not likely tn he nearly so lonpf. That
such a boiler i^ !ial)Ie to the accidents abovc-
nanud is aini)lv itrnvcd by present every day ex-

perience. Most of the water-tube boilers as now
made, and those likely to be made in the future,

will have no jKirl fx|)<>^i<I to heat thicker than

1-4 in., and although iroin the same causes acci-

dents may ensue, they will be of a comparatively
trivial nature, easily remedied, and not likely to

cause serious dani.Tfje to the surrouiuiiiijjs or to

life and limb.

There appear, therefore, good prima facie

reasons for cx])et tin<; the adoption of the water-
tube boiler in the inercantiie marine in the im-

mediate future, and that satisfactory results will

be obtained by its use; but caution is necessarj'

both in the choice of design of boiler and in tlie

arranijcnu nt of tlie same, and care sliuuld be

exercised ni seeing that such boilers are properlv

constructed and fitted in the ship, as well a> \irn\i-

erly looked after when there, especially as the

economic working of these boilers deoends so

much on care and attention to details.

APPEMMX.

Table 1, of the appendix, i)rcparcd by a mciu

her of the author's staff. A. H. Tyacke, shows

at a glance tne fullest particulars of the difTerent

kinds of boilers, as dclcrniined by their makers

or advocates, for engines of 10,000 indicated

horse power.
Table II, a statement of the weights, etc., of

sonir water-ttibe boilers fittL I 1>\' liaili- - Slr-ji-

building and Engineering Co. into ships during

the past two years, and those (rf Scotch boilers

fitted in similar ships during that time.
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BRITISH BUILT YACHT HAYFLOWER FOR

OODEN OOELET OF NEW YORK.

Another British yacht for an American mil-

lionaire has been sent to sea recently. This is

the Mayflower, designed by~G. L. Watson for

Ogdcn lioclet, of New York, and built at the yard

of the Clydebank Engineering and Shipbuilding

Co., Ltd. She is an expensively built vessel of

1,780 tons gross and 1,009 tons net measure-
ment, ller length is 275 ft. on the water line,

320 ft. over all, beam 36 ft. 6 in., and depth 30 ft.

to the bridge deck. The hull is divided into

nine water tight compartments, so arranged that

it would float though two compartments were full

of water. The arrangement of decks is some-
what peculiar. There is a short forecastle, sepa-

rated from a long bridge amidships by a well, but

the side plating is carried in an uninterrupted line

a space for 24 persons, and there is a big fireplace

to give a comfortable look to the room, in cold

weather. Below there are six staterooms of un-

usually large dimensions. The woodwork is

solid mahogany covered with while paint rubbed
to a luster surface. Elach room is filled with

running hot and cold water, water an<I electric

luaters and elictric fans, and a pipe system of

ventilation. There arc also placed conveniently

doctor's room, maid's room, and bath rooms for

guests.

Kitchen arrangements are elaborate. There
is a refrigerating chamber 18 ft. by 12 ft., fitted

for all kinds of provisions and kept cool by an

ammonia plant installed by the Kilbourn Co.,

which is here used also for making ice. The
pantry is laid with white tiles, and contains a hot

press for heating china and keeping food warm;
also a decanting table and a cold box for butter,

NEW STEAM YACHT MAVFLOWKR AT SEA.

aft nearly to the end of the bridge. Here it is low-
ered 4 ft. on a line with the main deck bulwarks,

and is carried at this level to the overhang. The
interior finishings and furnishings are unusually
magnificent. The reception room is on the main
deck and is reached through the main gangway
on the starboard side. This room is finished in

oak. The engine trunk is fitted with plate glass

windows, permitting a view of the propelling

machinery. On tnis deck there are also the

drawing room, 21 ft. long and extending the

width of the vessel, fitted in Louis XIV style,

and the library containing 2,000 volumes. Be-
sides there are such conveniences as cloak room
and bicycle store. The dining room is situated on
this deck between the engine and boiler casings

fitte<l in the style of Louis XIV, The table has

wines, etc. There is the usual outfit of table

utensils. A filter is also fitted, and an earthen-

ware sink with hot and cold flowing water.

There is also a bakery for breadstufTs. The sa-

loon galley is fitted with a large French range,

nickel plated grill and coal box, dresser and gar-

bage dump. Special attention was given to the

ventilation of the galley by natural draft and
fans, and excellent results have been secured.

Near the galley is the laundry, fitted with earth-

enw-arc washtubs, and machinery for finishing

clothes.

In the rooms set apart for the owner
and his family the decorator and upholsterer

have been especially lavish. Mr. (ioelet has a

large state room and bath room, and Mrs. Goelet

a large state room, a boudoir and bath room, on
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the main deck. Miss Goelet has also a suite of
rooms, of which the boudoir is fitted on the

weather deck. In these staterooms all moilern

conveniences are used. Electric and steam lieat-

ers atu! (?pvn fires, ventilators and fans and tilt-

ing windows t'orni contra>l3 lor extremes of

chmate. There is voice pipe connection between
the owner's room and the chart room, and navi-

gating bridge. Bath rooms are supplied with ap-

l)aratns for every style of spray and plunge bath.

Tlie floors and lower parts of the walls are tile

bid.
A splendid jtrumenade is provided on the

bridge deck 190 ft. long and 10 ft. wide on each
side of the yacht. Between the space is occu-
pied by the iii.n liinery casings, finished in teak.

The sanitary water supply tanks arc also carried

here. From the forward end of the promenade
a staircase leads to the top of the forward deck
house, which is supplied with chairs as an ob-
servation stand. I'orward of this is the navigat-

ing bridge htted with modern apparatus. The
yacht's officers are housed forward be!ow the
break deck. .\ mess room 20 ft. by 10 ft. occu-

pies the center of the vessel, and on either side

the sleeping rooms are htted up. There fs ac^
comniodation for thirteen tnen. 'The rooms are

well heated and ventilated and fitleil with wasli

basins. l-"orward of this there are rooms for six

under stewards and six petty officers. Below
there are storerooms, ammunition room and fresh

uatiT [-.ink- f'lr 45 tons and a pa^-siii^-cwav lead-

ing through the coal bunkers to the fire room, so
that the firemen can go forward for meals. The
living room for the firemen is fitted on the lower

deck between the boilers and engines. In the

forecastle there is accommodation for a crew dT

22 seamen.
There are two sets of propelling engines, of the

triple-expansion, four-cylinder, four-crank tjrpe.

The motion and cranks are so arranged as to give
a tnittimitm of vfbraffon. The cylinders are
22 I -2 hi., 58 in., and two 40 in. w ith 27 in. stroke.

Piston mUves are used on the H. P. and I. P.
cylinders and Thorn's patent slide valves are fitted

to the L. P. cylinders. .Ml arc balanced. The
valve gear is of the Stephenson link pattern con-
trolled by a Brown's combined steam and hy-
draulic engine. The frames are open front witli

steel stanchions, the back frames carrying tlie

condensers. Very complete auxiliary apparatus

is fitted, including evaporators, feed water filters,

auxiliary condenser, feed, bilge, sanitary an4
fresh water pimip- The electrical installation

is in duplicate and gives current to about 700
lamps. Steam is generated at 160 pounds pres-

sure in two larj^e single-ended boilers, each fitted

with four furnaces. On her trial trip the May-
flower developed 4i6oo horse power and obtained

a maximum speed of 16.75 Imots. Her coal

capacity is 5.^0 ton=. with which she can steam

2,000 knots at full speed, and 6.000 knots at 12

knots speed.

PRACTICAL APPLICATION OF MODEL EXPQU-
nSNTS TO HERCHANT SNIP DESIQN.

To shipbuilders throtighbnt the world, the Le-

ven shipbuilding experimental tank used by the

William Denny & Brothers is, perhaps, the

most interesting apparatus possessed by any pri-

vate concern. By its use the Dumbarton, (Scul-

landj yard has been able at times to secure re-

sults which were believed impossible. It has also

been enabled, as a matter of course, to know more
exactly the future behavior of any vessel whose

model was made in this yard, than could be fore-

cast by any other builder. Consequently the

paper read by Archibald Denny at the engineer-

ing confc rciice of the Institution of Civil I-lngin-

cers, in London, on the tank work is of unusual

interest.

The Leven tank is 300 ft. long, and for a dis-

tance of 250 ft. is 22 ft. wide and 10 ft. deep. The

remaining 50 ft. is occupied by two shal!ow docks

for ailjusting the moilels. The tank contains 1,500

tons of fresh water, and over the water a double

line of rails 3 ft. 4 in. gauge is stretched, and on

this runs a dynamometer truck, and screw truck

drawn by an endless wire rope. This is driven by

a two-cylinder engine, with especially sensitive

governor, designed by R.'E. Froude, so that a

practically uniform Speed is secured. The tank

v.a> built in 1882, and the first experiment was

made in February, 1883. The construction of tiie

tank did not produce immediate results of a profit-

able kind. For four years, indeed, the work was
purely experimental, no practical results bein^ ob-

tained. This was caused by the impossibility of

correctly applying the results obtained in the tank.

The relation between the resistance of the ship, or

E. I I. P. as show n by the model in water and the

actual power of the ship on trial, was not under-

stood. Without having a large amount of these

data it was impossible to predict the efficiency or

relation between the I. H. P. and E. H. P., even

though it was possible to obtain the form of least

resistanre for any given set of conditions. W hen

the tank was completed, however, the concern

had available a large collection of data concerning
actnal measured mile trials, and so wa^ able tO

proceed at once with investigations of the mod-
els of these vessels.

The first important result of the tank was

secured in 1887, when the Belgian Govern-

ment was in the market for nist wdewhcel
steamers for the Ostcnd -Dover route The
concern went vigorously to work on nm lels for

the proposed ships, the first of which represciited

a vessel 300 ft long, 35 ft. wide, and about 8 ft. 6
in. draught. Results of much experimentation

showed that a maximum speed of 10.5 knots

could be had. Other builders had secured such a

speed, however, and so the Dennys continued the

experiments, and produced a model which en-

abled them to guarantee a speed of 20.5 knots.

They secured the order for the ships, the Prin-
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ccssc Hcnrictte and the Josephine, both of which

maintained a sea speed in excess of 21 knots, when
built The result was extraordinary when it is

rfniembered that the fastest boat of the type pre-

viously built at this yard made only 15 kp.i)ts

During the experiments, model paddles driw n l>\

an electric motor were tested witli the hull nioik l.

In paddle vessels the dip ot the wIrcI had been

found to be a ver>' important consideration. Lon-
gitudinal waves, if not properly allowed for, might
entirely upset all calculations, with the result of too

much or too little immersion of the wlicels, when
at speed. With the aid ot the tank it wasi>ossibleto

locate the exact position, depth or height, and
form of wave at the wheels in the completed ves-

sel. In the case of the Belgian vessels the de-

pression of the wheeb was about 10 in. at 20.5

knots. In the case of screw vessels also the tank

was peculiarly useful in dctcrmininethe form of

screw best adapted to any vessel. The problem
had been found to be very complex, and there

seemed little possibility oi being able to tomuilale

any general rules for guidance. It had been found,

however, that there is no one perfect form of ship,

but tliat on the contrary, the form must vary with

every varying condition of length, draught, dis-

placement, and speed. The same aoolies to the

screw also, and the screw of one vessel which had
produced extraoriHnnrilv good results, would

probably give as positively bad results on another

form of vesief.

To further illustrate what could be accom-

plished with a tank, Mr. Denny related a case in

which a twm screw vessel 370 ft long was to be
built witli a trial speed of 17.5 knots. Circum-

stances made it necessary that the contract should

be exceeded, if possible, so power for about 18

knots was figured on. Trial data for a very simi-

lar, though slightly larger, vessel was also avail-

able, but the new ship when tried astcmished every

one by giving only 17 knots, with an expenditure

of power quite out of proportion to the speed.

Further trials were carried out, and it was found

that by trimming the vessel nearly level, instead

of 18 in. by the stem, an additional 1-3 knot could

be secured. This dcmonslrated that the stream

Imes aft were abnormal, and consequently tank

trials were made with various types of propeller.

A conclusion was reached that with a propeller of

the same diameter and pitch and about 20 per

cent more surface the spieed, at normal draught
aTid trim, would be increased half a knot. The
change was made and the predictions verified.

Another case was cited where models for sister

ships were tried, resulting in the prediction of a

speed of 0.3 for one vessel over the other, which
subsequently was fulfilled in practice. Mr. Denny
made the statement that, "No amount of investi-

gition will even allow the laying down of general

ws for producing the best form of. hull and pro-

peller without model experiments; the same rou-

tine must be gone through in each case, and be-

fore the tank can be profitably used, a store of

data nni^t l>c accumulated and years spent in in-

vestigation."

In the discussion which followed R. E. Froude
learned that the length of the Denny models was
12 it. At Haslar, where the British Government
tank is in use, the modeb were 14 ft long, some-
times approaching a ton in displacement. Paraf-

fine wa.\ was used for model making, which,

thou^ often costing $100 for one model, was not

expensive, as one model could be melted down to

make another. Paraffine wax would not swell in

water, could be easily shaped, liaving no grain,

and could be melted at a low temperature, besides

being good casting material. In using the tank
the .>aim wave profile would be shown on the

model corresponding to llie actual ship, or, in

other words, the actual effects obtained by a ship

Wire reproduced in miniature. The disparity in

size between the model and the ship necessitated

the use of large multipliers, however, with a possi-

bility of large errors. It waj thus necessary to

correct the deductions drawn or to confirm them
by practical experience. Some shipbuilders be-

lieved they got along »cry well without a tank.

This was so, the speaker said, for vessels could be
designed on empirical data so long as builders

kept to established lines. Should a radical change
take place, however, the tank would be a neces-

sity were assured results sought. The tank was
also needful if a designer sought to ascertain wliat

particular element in the design produced an im-
jmivemcnt in trial results. It would 1)0 necessary

(o conduct so many experiments that only model
experiments were possible if the cost was to be
kept within prohibitive limits.

Prof. Biles told of a ca;c in which the commer-
cial value of a tank was demonstrated. A vessel

of unusual dimensions and speed was desired, and
its construction otTercd to several firms, but only

one of these would accept the conditions, the
Messrs. Denny. They succeeded in meeting the.se

and were paid the highest price asked. He re-

ferred to the need of information on surfatce fric-

tion, and said that additional experiments were re-

quired, but on a full sized scale, using planes hun-
dreds of feet long. He referred to the tank

planned for the United States Government, which
IS to be larger than any in existence, so that larger

models can be used. He referred also in the ])ro-

posal to build a tank on the Qyde to be used in

common by Scotch builders. There had been dif-

ficulty, however, in securing the co-operation of

rival builders.

Sir W. H. White, chief constructor of the Brit-

ish Navy, hclii ved the United States Government
was right in building a tank larger than those in

use. The initial expenditure of such a lank was
nothing to the risk sometimes takenby shipbuilders

inoverstcppingtheboundsofexperience. Referring

to war ship designs he said the question of resist-

ance was often forced aside by the important con-
sideration of stability.

Mr. Denny, in replying, said his firm bad tried
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models of various sizes from 6 ft. to 20 ft. long,

and had found 12 ft. tlic most convenient. lie

agreed with the statement that the tank killed im-
rij2:ination, for he had early found out that what ap-

peared to be a beautiful model, often was proven
no good by the tank, and on tiie contrary, what
looked like a wretched model, with thick middle
and no ends, g^avc first-class results. . At the Lc-
ven tank, he said, a staff of 15 juTsons was em-
ployed, the yearly e.xp.n.scs exceeding $io,000.

Traffic in ••Sdo" anJ Suez Canals.

In a paper recently read before the Civil En-
gineers" Club of Cleveland, Joseph R. Oldham,
N. A., made an interesting comparison between
the traffic in the "Soo" and Suez Canals, with
regard to the tonnage of shipping engaged in

these trades.

To more readily draw a comparison between
these trades, he said, I have drawn curves to a
common scale illustrative of the tonnage passing
the two great waterways. I also show in somlxr
lines the still declining condition of our tonnage
engaged in the foreign trade. Now it is a

melancholy fact that we have not one single

steamer engaged in the Suez Canal trade, there-

fore this comparison resolves itself, into one
between the .American ship tonnage passing the
Sault Ste. Marie and the tonnage of other nations
passing Suez. The time required for making
the average voyage through the Suez canal is

about twelve times as much as the time occupied
in an average voyage through the St. Mary's

Falls Canal. Therefore, in estimating Uie ton-

nage engaged in these trades time should be

taken into account. The distance from Alex-

andria to Aden will be about the same as from

Buffalo to Duluth. The ordinary .Suez Canal
trader could make ten trios from Ale.xandria to

Aden in about the same time as it takes her

to steam from London to Hong Kong,' but the

time required for loading and unloading is much
greater in the foreign trade. If the detention in

port were the same as on these waters the Suez
Canal traders could make twelve trips between
Aden and Alexandria in the same time as they

now require to make an actual average voyage.

So that their tonnage passing that point would
then be twelve fold of what it now is. and if last

year's clearances through the Asiatic watenvay
l>e multiplied by twelve, it represents a Suez
Canal trade of over 100,000,000 tons per

annum, or say 67,000,000 tons for two-thirds of

a year.

There are about 2,500.000 tons of shipping

regularly engaged in the Suez Canal trade. We
have not quite 400,000 tons in the "Soo" trade.

The average tonnage of a Suez Canal steamer
is 2.460 tons, that of a St. Mary's Falls steamer

927 tons.

This is not intended to detract in the slightest

degree from the fact that over 16,000,000 tons

of cargo were handled and transported through
St. Mary's River and Canal locks in 232 work-
ing days. The feat is phenomenal and has never
before been equaled in the world's history.
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IMPROVED APPARATUS.

Winj; Mariae <ias Engine.

An interesting installation of auxiliary power
lias been made by F. L. SlK'pj)ard on a 35 ft. cat

l>oat, which is here illustrated. Immcdiatel)

under the deck in the cockpit is installed a six

horse power Winii marine gas engine. Ni>

valuable .space is occupied, and yet the engine i>

<;AS FNCINF FITTK.n IN SAIL tJOAT.

easily reached. The screw is of the feathering

type, 22 in. dia., and makes 350 revo-

lutions a minute. Wing reversing gear is u*ed

and the thrust is a ball bearing one. The oil tank
is locattd in the bow and has a capacity of a

barrel. The hull is of the usual cat

boat type, but the rig is somewhat \\n-

usual. in that a jib sail is used.

Dock Wheelbarrow for Coaling.

In order to meet the requirements
01 a gcHjd all-round dock barrow, the

Lansing Wheelbarrow Company. Lan-
sing, Mich., has just ])ut ujjon the

market the barrow illustrated herewith.

Its strength and stability are self-evi-'

dent. Tlie tray is made large tor

wheeling coal, and the weights
are so arranged that a larger iwrl of the burden
shall be directly over the wheel. The tray is

placed oti a board l.'Ottom and is well reinforced

at the top and in front. It is made of No. 14
steel, is 18 bv 24 in. at the bottom, 18 in. at the

front. 8 3-4 in. at the back, length at the top 3 ft.

7 in., w iclth at the wheel end 2 ft. 11 in., width at

the haiKlle end 2 ft. 6 in., width over all 3 ft. I he

capacity of this barrow is about 5<xj pounds of

ctjal.

Four-Cy Under Four-Crank Paine Engines.

Th'.' engines here illustrated were designed
and built fur the new steel passenger steamer for

I he Woodsum Steamboat Company on ."^unapee

Lake, .New Hampshire, by James H. Paine &
.Son, of r.oslon. There are two engines, right

and left hand, the boat having twin screws; each
engine having two IL K and iwo L. P. cylinders.

This arrangement of cylimlers was ailopied lor

the reason that the engines arc handled entirely

from the pilot house, levers for operating the

throttle valves, and for reversing the engines, be-

ing located there. To obviate the difticulty of

stopping on "centers" two 11. I', cylinders were
necessary unless a passover valve was also placed

in the pilot house, which latter arrangement
seemed undesirable. In order to keep the

weights as low down as possib'.e, the forked con-
necting rod which is usually used in back-acting
engines was not used; but the frames were made
only high enough to allow the cranks to swing
clear, and each pair of cylimlers was fittetl witli

two cranks and two connecting rods. In order

to occupy as little snace as possible fore and aft,

the L. J', cylinders were placed above the H. 1".

cylinders. The framing which connects the II. V.

and L. P. cylinders also forms the guides for the

crossheads, and the top and bottom ends of these

frames serve as the L. P. anti H. P. cylin<ler

heads. Piston valves are used on all the cylin-

ders, the valve chests being steam jacketed to

ensure equal expansion of valves and chests. The
valves are driven by Stephenson links, by means
of rocksliafts, the valve chests being placed on
the side. Each link operates two valves, one
IL P. and one L. P. The crankshafts are of

forged mild steel, finishing 3 1-4 in. dia. Each
crankshaft has five main bearings and four crank
pins. The crank pins arc 3 1-4 in. dia. and 3 in.

laii''. The crank-; are titU'i! wit!) c<nnit<T!in;ance

STKKI. nOCK UAKROW.

weights, and during the steam test the engines,

placed on (lie shop floor, were run at 210 turn>

per minute without shake or vibration. The
II. P. cylinders are 6 in. <lia., L. P, cylinders 12

in. dia.. and the stroke is 9 in. These engines
will turn a pair of "Paine" speed wheels, R. and
L., 32 in. dia. and 6 1-2 ft. pitch.
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Electric Cargo Cranes, 5.S. Bremen.

The steamship Bremen of the North German
Lloyd line, which recently made her first trans-

atlantic trip, is, perhaps, more fully equipped
electrically than any other vessel of the merchant
marine in the world. Aside from the usual elec-

tric lighting plant, she has a very complete and
most novel power plant.

The first power installations on the steamers of

the North (ierman Lloyd were made by the

Union Electricitats Gcsellschaft of Berlin, the

Gentian ally of the General Electric Company of

Schenectady. .\. Y., on the steamships Darm-
stadt and IVinz Ileinrich; in these two cases the

familiar and noisy donkey enj^ines wt-re super-

seded by electrically operated winches, and it

was the successful operation of these tlul deter-

mined the North German Lloyd to extend the

use of electricity to the Bremen. In this case,

however, in lieu of winches, a full equipment of

electric cranes was installed. These cranes are

sixteen in number, eiglit <>n the starboard side of

the vessel and eight on the port side. Four of

these have a capacity of 3,000 kilograms, or

C,6i4 lb., and twelve of 1,500 kilograms, or 3,307
lb., and have a total swing outboard of 20 1-2 ft.

The power generating plant is located in the

after jKirtion of the engine room arwl consists of

four dynamos, each directly c«mnected to its own
engine. Two of these are placed on the star-

board si<le and two on the port side. The
dynamos have each a ca|)acity of 75 kilo-

watts, or too H. P.. and run at a speed of

210 revolutions, delivering current at a

pressure of 105 volts. The outjmt of two
dynamos is used for the cranes; one is

used for the lighting of the ship, and the

fourth dynamo is held in reserve in case

of accident or other emergency. The en-

gines are of the triple expansion type and
were built by Schichau, of Elbing, the

port of Danzig.
The most notable feature of the elec-

trical equipment is the cranes, the light-

ing installation conforming to the stand-

ard practice. In designing the cranes,

the principal requirements specified and
obtained were: The Ioa*l should be lifted

smoothly; the resistance should be so

arranged that the various speeds of the

motors should be obtained without too

apparent and sudden change; the control

of the different motions should be in-

stantaneous and positive, these motions
to be effected in the smallest possible

.«;pace; the cranes to be compact and con-
tain the smallest possible number of parts:

the controlling mechanism to be of

the simplest to suit the class of operators
likely to handle them; and the electrical

apparatus to be absolutely protected
against changes of weather, inroads of

dust an«l sea water, and to be of such a

nature as to withstand rough handling. In ad-

dition, all conductors were to be carefully pro-

tected and the last consideration, but by no means
the least, on a passenger carry ing steamer destined

v1

CONTROLLER WITH UNIVKKSAL GEAR.

CHANEL) SIIOWl.NU OPERATING HANDLE.
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DIKtCT CONNECTKIl CKNKKATING SF.TS, S.S. BKKMKN.

to be constantly loadin<T and unloading, the opera- tricitats Gesellscliaft has produced what is the

lion of the cranes was to he noiseless. In con- latest and an innovation in a ship's equipment,
forminj^ to these requirements, the Union Elec- The cranes, motor, and controlling mechanism

AFT DKCK, NOKTH GERMAN I.I.OYD S.S. BRKMK.N, SHOWI.NC EIGHT CRANES.
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arc mounted upon a circular iron platform wliicij

revolves upon a pivot. This is turned by a

motor of 7 11. V. running at 700 revolutions per
minute, directly coupled to a worm Rear, which
in turn meshes in a gearing holtctl to the deck.

The loads arc raised by a J5 II. V. series motor,

mm i 'i df

mm
HACK VIKW, PAINE FNGI.VE.

running at a speed uf ijoo revolutions, and driv-

ing a special worm gear meshing into the gear of

the drum. On the gear end of the drum shaft is

fitted a winch luad. The controllers re-

semble a double street car controller about
2 ft. high. They are fitted with magnetic
^blow out, any spark being immediately ex-
tinguished in a magnetic field. The contact
cylinders are operated by a special mechanism
actuated by a smiple handle or lever, the move-
ments of which corresjMtnd to the movements of

the load. Raising the handle raises the loa«l, de-
pressing the handle lowers the load, and move-
ment of the crane to the right or left is obtained
by corresponding movements at the lever. Rais-
ing and swinging mnvements can be effected sitn

ullanconsly. Tlie dullest stevedore can handle
these cranes with ease. Motors and controllers are

water tight and dust tight, but the cases of both
can readily be opened when necessary. To give a

more perfect control both motors are provided
with band brakes operated by the foot. These
brakes are attached to an e.xtension of the motor
shaft.

The difference between the large and small
cranes lies in the hoisting speed. Practically

both cranes are identical in electrical equipment,
but the hoisting speed of the 3.000 kilogram
crane at full load—60 ft. per minute—is only
half that of the 1.500 kilogram crane at full load
—T20 ft. per minute. The movement of the jib

of the cranes is 13 ft. per second.

The most remarkable feature of the cranes,

however, is the absolute noiselessness of their

.•operation. W'hile the whole eight starboard

cranes, four on the aft and four on the forward

deck, were engaged in discharging cargo during

a recent test, had the operation of hoisting and

lowering not been witnessed, it would have been

difficult to detect the fact by the ear unaided.

Electric Marine Lantern.

The signal lamp fu re shown represents one of

the latest style of electric marine signals. It is

made liy Wm. Porter's Sons, of 271 Pearl street.

New York. The lanij) is fitted with a cast metal

cap on lop so arranged as to turn or revolve and

lliercby admit the throwing into focus of either or

buth electric light bulbs with which it is provided.

Stuffing bo.xes with rubber glands arc attached

to the cap to prevent ni'jisture from entering the

lamp and the electric wires lead through the

stuffing box and into brass tubes which supjior:

the electric lamp sockets. IJy this device the

lights arc applicable to the system of wiring the

running lights in connection with an electric indi-

cator, or tell tale. .ShouUl one incandescent lamp
go out, a corresponding signal lamp in the pilot

liouse will be lit and a bell started, and at the

same time the relief lamp set aglow in the lantern,

which would remain alight until the trouble would

be adjusted. The inside of these lanterns is lined

with cornigated metal nickled which makes a

strong reflector. When these lanterns are ordered

with floors, cast <loor frames are used, the door?

KRONT VIEW, PAINE ENGINE.

filling snugly against rubber packing and held

tight by thumb screws. Lamps of tjiis pattern

are used on the American liners, St. Louis and

St. Paul, and on vessels on the Red Star line qnd
also on the "Creole" of the Cromwell line.

-dby Google
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New Oas Motor for Harlne Work.

One of the most recent gas or gasoline motors

for use on launches and for kindred purposes, is

the one illustrated herewith. It is made in sev-

eral sizes from three-quarters of a horse power to

two-and-a-half horse power, and is furnished

complete, or in castings accompanied with work-

rORTKK KI.KCTRH: I.ANTKRN.

ing drawings enabling any expert to finish it

himself. The engine is provided with a pump 10

circulate water in the water-jacket. These nui-

tors are built on the two-cycle compression sys-

tem, with an impulse at each revolution of the

crank. The charge is received through a cylin-

der port opened and closed by the movement of

the piston, and the exhaust is effected in a like

manner. A suitable valve regulaces the charge
received from the closed crank chamber in which
the mixture is compressed by the downward
stroke of the piston, \ apor and air are drawn
into the crank case by the upward stroke

of the piston and mixed by the moti<m of

the crank. The one-horse power engine is

seventeen inches high and weighs abotit 135
pounds. The compactness of the engine is self-

evident. Tt is manufactured by the Mianus Elec-

tric Co.. Mianus, Conn,

Lunkenheimer Water Oajce.

This gage is so constructed that should the

glass break the water will be shut off automat-
ically. The illustration shows the construction

and its operation will be readily understood.

W hen the valves arc full open and the gage glass

is filled with water the pressure on both sides of

the ball valves will be equal and they will remain

off their seats, but if the glass breaks the sudden
rush nf water through the gages will cause the

AUTOMATIC WATKK IJAUK.

balls to close against their seats, thereby shutting

off water and steam.

The valves arc placetl at an offset to the botly,

thus placing them out of the way, which permits

of renewing glasses under full steam pressure.

Another feature is the method of making the gage
either right or left hand, as may be desired. This
is done by reversing the plugs at top and bottom
of the gages, when their position can be easilv

changed.
While steam pressure is on. to preserve the

MIANUS CAS ANU (;aSULINE F.NGIXK.

automatic feature the valve stems of both gages
should be screwed back as far as they will go, so

as to allow the ball valves to act promptly when
occasion requires.

The Lunkenheinjer Co.. Cincinnati, Ohio, i^

the manufacturer.
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W hcther or not the fast transatlantic mail ser-

vice between Canada and the mother country,

which has latdybeen arranged for, will matenaUse

seems to be an open fjucstion. It will be remem-

bered a contract was closed on behalf of both

Governments with the firm of Peterson and Tate,

of Newcastle-on-Tyne, England, for the equip-

ment of the line with steamships of not less than

10,000 tons displacement, and having an average

speed of at least 500 knots in 24 hours. This, of

course, is a big order for any firm to carry out,

and especially for one which docs not appear to

have had any previous connection with the man-

agement of large fast mail boats. It is estimated

that the cost of four such vessds would be be-

tween nine and ten millions of dollars. Tlic firm

is interested in a fleet of freight steamers sailing

out of Ncwcastle-on-Tyne, built upon what is

known as the "turret" system. This des^ is

said to be that which will be adopted in the con-

struction of the new -Av-yx. TMans for vessels 530

ft. long, 64 ft. beam and ut 14,000 tons displace-

ment are said to have been considered favorably.

In these the application of the turret method of

constnx'tion gives a bottle-ncckpd cross section

in wliich the top is about 40 ft. wide and the

shoulders on each side, extending the length of

the vi '-'-i !. 12 ft. wide. The promenade and boat

decks would probably t xtcnd beyond the width

of the "turret" to the sides of the hull, which

would certainly be a very flimsy arrangement for

vessels built to withstand North .-Xtlantic gales.

But this is assuming that the ships will be built

and put in service. Some influential EngUsh

critics express a disl>elief in any such outcome of

the present negotiations. They produce figures

to show that even w\th the aid of the subsidies

granted by the Dominion and British Govern-

ments, amounting to about $800,000, such a Unc

would not be profitable to Uie stockholders. It

is possible, however, that these tifferances

are inspired by vested interests, for existing lines

can hardly view such competition with aMnpl»>

cency.

"We knew how it would be." This is the

opening sentence in a paragraph which ap-

peared in a recent issue of the London Engineer,

stating: "It was not to be supposed that the

United States press would admit that England

could produce a faster vessel than America.**

This is the same paper, we believe, which took

elaborate pains to demonstrate that .American

locomotives could not do what they were really

doing every hour in the twenty-four. In the

paragraph referred to the Engineer proceeds to

quote the "St. Louis Journal," to the efTect that

the Moshcr steam launch Ellide, tried on the

Hudson recently, is "faster than any vessel afloat

in the world and eclipses the speed record of the

Turbinia.'* It is remarkable that our Lomlon

contemporary did not quote what the Brattle-

boro Holstein-Friesian Register had to say about

the comparative speeds of the boats. So for as

we know, neither tlie des^er of the Ellide nor a

single authoritative paper in this country made

any such assertion. On the contrary, the tech-

nical press generally and many of the daily news-

papers gave full recognition to the performances

of the Turbinia. We do not know wliat the

l-".llidc is capable of doing for the official trial

trip has not taken place, and possibly she can

wash the Turbinia on a measured mile run. The
profession anti practice of engineering is world-

wide anrl all the talent and skill which makes for

progress is not confined to England or America,

or any one other nation. In no country is this bet-

ter appreciated than here, and in no country is

genius, whether of home or foreign origin, ac-

corded quicker or more proper recognition. Re-

garding this splenetic paragraph, we should like

to be informed whether the London Engineer

read tlie article it quotes from in the St. Louis

Woman's I-arm "Journal" or the "Journal" of

Stirgery and Gynaecology.
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The Marine Journal wants to know why papers

use the term "pleasure yacht" in ch scrihing what

our contemporary considers is Just a plain

")-acht" One reason probably is that a news-

paper is published for the information of its read-

ers and not for the perpetuation of any strictly

technical modes of expression. Anyhow, there

are yachts and yachts. Would any person call

Uie Defender or Valkyrie III. a "pleasure yacht"?

We think not, unless one of those peculiarly con-

stituted person? who in this a^c of power prefer

to sail in a roundabout way to their destination

rather than steam direct. There are hundreds of

such vessels, large and small, in existence all over

the world where yachting is undcrsto<^(l. and tlicy

are generally known as "racing yachts." Only

the very barest accommodations are fitted in

them for the use of the crews. A- lo steam

yachts there is a class of vessels abroad known as

"Royal yachts." These in some notable instances

are used as despatch vessels or ferryboats. In

other instances they are built from designs which

represent a cross between a liner anfl cruiser, and

arc intended to be Used offensively in time of

war. It seems to us that, everything considered,

the use of the term "pleasure yacht" is quite ad-

missable, just as proper, indeed, as saddle-horse

or pack-mule.

What could the "enterprising" daily news-

papers of the country have been thinking about

in letting the loss of the Russian ironclad Gan-

gout pass without extended comment. Had an

American warship fouled a can-buoy, for in-

stance, it would surely have formed the text for a

library of "news" articles. The loss of one of

Russia's powerful war-!;-ps called for an obscure

paragraph only. Tlic ( ianji^nnt was built in St.

Petersburg in 1B90. She displaced 6,592 metric

tons and witii 8,300 horse power attained a speed

of 14.7 knots. She was strongly amiorcd and

powerfully armed. She was supposeil to have

been lost by striking on an uncharted reef in the

Gulf of Finland. Later reports, however, indi-

cate a mysterious cause of disaster, as her navi-

gating ofTirers arc creditefl with sayinpf the sliock

was so slight as to be almost imperceptible, and

she kept afloat for several hours afterwards. She
is said to have been structurallv weak. The loss

will be about $5.ooo,0(X), but a private company
has offered to raise her. She lies in only fifteen

bthoms of water. The estimate for the work is

$1,500,000.

ON THE USE OF A DECIHAL 5YSTBM IN

BNQINEERINO PRACTICE.

The sobBtlttitlon of n (ItM iiual system of uieasuro-
ment In eDglDiHTing practice t'ur the preseut stiut*!-

iird meuHures is a sulijcct of froqufiit disiMis-.i.>ii lioth

tierp ami in tho I'nlteil KiiiKdiiin. Tlie aiivcHiitcs aiMl
oiipiiiiriit.s <»f a change usually express opiuioiis ratlier

tliaii state facts. ("inisciiucntly tlie a<tual expe-
rieuces gaineil in a shup where Ilie diaiiui'" lias iH-eti

made are of (»special inleresi. 'riiese ar^ eiiiboilleil

lu a paper read by H. It. Saiikiy. M.I.C.E.. iK'fore

the recent <'<inf< reine at tlie IiisiiiiitSon of <'i\-ll E»-
j;iiieers iu Loinlou. The works referred to is tlint of
\\ Ulaiis iV: Uolniison, whicli lias always U'eii noted
for exaci wiifk. Broadly spi akiii;.', says Mr. Saiikey.
the decimal sysii-m Is use«l in enyinei-ring in the
I'nitod Kinj:diMn w licnever ealciilatldiis other than
mere cht-ckin'„' li/ive tn be iiiad>'. or whi'ii very accu-
rate (lllneiisl'ili s have to In- e\|iri'sv|..| ; and in e;llier

case, in iiiecliaiii> al eiu'iiieeritiK.the dci iinalH are l'i'Ii-

erally those of tlie inch, its s<piare or its < iibi'. The
reason of this is fairly obvious. As regards calcula
tions, decimals are, oti the whole, far simpler than
vulgar fractions. an<l they alhiw of tlie ready use of

the slide rule or liibles nf logarithms.
It Is (rue that occasionally simple vulgar fraetion.-i

have to be dealt with, as. for mstance. 1-0 In the case
of the formula for tho strengtb of a rectanKular
lH>am. In such caws tho vulgar fraction would ob-
viously be used; to convert to deelmals would corre-
Bpond to using a aiidarole or a book of logarithms to
multiply r> by .'. or some sncb simple sum.
In the ease of aecnrate dimensions in nieebanieal

engineering. 1-04 In. Is far from being a sufficiently

small dimension; henec tbo uhc of the terms bftre and
full; anil as, for Intercbangeable work, soeb va<iie
dtnensloitt are wrj nnsoltable. recoane to naturally
had to tiM «M of MOO ln« and 1-lCOO In. The writing
down of aecnrate dimensions to also very enmbroas,
even when tb^ can be expressed bj 1-M In.

Compare, for Instance, 11 In. -f 15.16 + 1^82 -t- I'M
in. bars wnh Its decimal oQuivaient UM In. No
doDbt the same dln^enslon may be more lirlefly ex*
pressed at 1163^ la., but this form Is not generally
used In practice, and tiiere are obvlons reasons why
this shoold be so.

It will be observed that the decimal expre»!slon has
only been carried to the second place, and this is be-
cause the uncertainty in l-»»4 In. "baro" Is of tho or-

der of 1-100 In. If the dociinal exprcs.slon is extemle I

to the thinl place, an order of accuracy Is reached,
expr< ^sed t>y ! lO'Jt in. on tlie binary scals^ fracttono
which arc in^t prai t irally workaliie.

When ditnciisiiiiis nf iio special ai-curacy have to lie

slated, tlie iialnral tiTideiicy to succ*'ssively divide
the unit by two lmIiis tlie uiiiicr iiand. Not wltliRtand-
Ing this tendctii j and tlie pri'vailing custom, ii can
scar<-ely Ik* dmiliti'il that It nould be preferable to
state all such dimensions in decimals of an inch.

If decimals of an inch are adopted, the system Is

still incomplete, owing to there being 12 in. to the
foot, S ft. to a yanl. and so on.

It is here that the metric system litis a crejit advan-
tage; it is ii rleciiiijil sy>teni throughout. .\s expe-
rience In such Ji matter has more value than mere
theory, a sttitement of the results of introducing the
metric system of linear measurements into tlie works
of Messrs. Willans and Kobinson may be of Interest.
In the tirst place. It Is <leslrable to say a few words

about the class of work and method of manufacture
carried out at the works in question.
The Willans eentral'Valve eoglne ami the Nlclanaso

water tulM! boiler are nMnufactttre<l each in certain
deflnite standard sizes, and the parts required are
tiiade to irsnae and template In laqKe batcbes and
have to conform to fixed dimensloas within specilled
limits of acconicy. In order tbat strict adberenre to
tbe Interobangeable system may be maintained.
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111 (111- UKii liiiiiiij; aiiil fxaniitiai ioii "f the jtarts

gauges ami N'luiilaii-s art- usfil, as lar as iiii»ililo. to

the exclusion of ilie iiieasiiriii;; rule. WIm i lu-r itu-lioB

or luilliiuetcis )ire useil is, therefore, nnt a iii.itter of

niueli iiiiiioi taiK ('.

At till' iiiarkiiiKon' table tlie nie:iHurin« rule is, of

euursf. uiori' u-^til. and (lie «|uesiiiiii of e4.uveuieiiee

ill unit uf ineasurenient. ami ils divUioiis. is of

KrealiT iuiiiorlani-i-; tlie jiaits are, liouever. tlealt

with in liaii-lies. ami ilie i- tiivenleni e i>r otherwise of

the unil of nii'.isiirenieiil. innl iis ilnivi.in-^. tells ODCC
only lor eafli .liniensjon for the w lioie tiali h.

The i irt iiinsiuni es that led to the ailopiion of me-
tric linear nieasuri'iuenls are not of general interest,

and for reasons wiiieh need not he entered into here

they wore only apjilied to the Niehiusse boiler, and
to crrtalu sizes u! the engine; the earlier sizes being
stlU made to drawings Ugured io feet and Incbex.

TlMUi the two ByBtems are concuirentlr at work In the
-same Hhop.

There would have iK-en no advantage In re-flRurlng

tlie(«e drawings with ct|uivalvut uiillimeters. and to

make new parts to mlUlmetcra to Interchange with
old parts made to Indies would be impoHsible without
gobV to Mfreml places of dedmals. The old gaoges
ano temiAatei were marked with the millimeter
eqalvalent to the third place of decimals, but this
was merely to accustom the men to siaes ezpreeaed
Ib the new sjatem. It may be mentloaed that the
men were aupplled wltb miea marited with mlUI-
matefs on one side and inches on the other.
The expense Involred consisted iHrlBclpaiqr In pro-

viding a complete set of gangei. New templates and
Jigs had also to be made, bot Miljr ft portion of tMr
cost Is i>rot)erly chargeable to the Intniductlon of the
new nnit, a» the greater number of tbem would hare
been rciiuired In any case.

I'lie only difficulty met with has been In connection
with the screw threads. Hitherto, the ordinary Whit-
worth and gas threatls h.n e lie. n retained, but, for
reattons ennnected wltn tlie niannfjuture of the en-
gines jiliroad. the body of the Intlt or stud is turnetl
larger than usual, tlie excess being O.^t inllllmeter for
1 i; In. Wliitworilj, .-lud 2 milllnieiirs for 1 1-1' in.

W illi won li. Iiiterniediate sizes are in iirHjKirtlon, all

being luiiuglit up to even iiiilliineters. The lion-il

holes are then aMe to t;ike the corresponding si'rew
l ilt tci tlie standard used hy I lie ^renr•h makers of the
engine, who tlse tlie thread of tlie Socl«'tA d'Elleour-
agenienf. which is sliglitly lar;:i r ilian the AN hitworih,
and which, it is stated, promises to liecunie universal
in France; It Is uow adopted bj the French navy and
railways.
The iiifti-ic diniensinns were introduceil In .May,

1893, and, after four years' working, the foliowiiig is

the result:

No dltII<'Ulty has been experlence<l in getting
draught><uien tu use the new measures. No serious
ini.stakes have been traceable to the change, and very
few minor ones. The draughtsmen are practically
iinanln)0U8 in favor of metric measuroR, tlndlng it

easier to design, to check, and to read millimeter
drawingR. Taking all fractious in account, Uttle mote
than half the number of figures formerly need are
now required to express a dimension. An average
case would be 3 ft. 1 .'i-S In., which, on a millimeter
drawing, would be tigured iMt>, and an extreme
though poHslble case Is 3 ft 1 8^2 + 1 1-41 In. bare,
wbich becomes (M2.4.

The need to use decimals of a millimeter is reiy In-
frequent, but In the case of Inches the use of frac-
tions Is. of course, the role. A carllnderi for example,
might be figured 2 ft. 6 in. on an Inch drawing, and
TTO on a millimeter drawing. The piston oodj most
have ft c«tBia clearance^ say 1-32 In. in one case, or 1
mUllmetw In the other. In wWcb case It most be
flgnred 2 ft. 6 18-10 in. on the inch dmwlng; whereas,
on the milUmeter drawing, the dtmenston becomes
stmi^ 708, and the use of fractions Is wholly avoided.
The proportions between dimensions are more read-

ily appreciated when expressed in millimeters. Tins
the ratio between 27 millimeters and 49 mlllimeteis
is much more easily apprehended than between 1 1-10

in. and 1 ir>-l(t in.

.V point of some Importance Is that the ordinary foot

:iud inch ticks or marks are not required, and with
tluMu disappears the jiossibility of having 2 In. added
to each 10 In., or deducted frcun each foot in a dimen-
sion. A case of this kind occurre<l in which two 13
in. HangcH iiiteiideil to come together were shown on
<lifrereut drawings; in one of them a tii k w.-is intro-

duced .nfler the one, ami that tlange was made 1 ft.

in.

With millimeters a cipher might possibly be put in

or omitti'd. liut n dimc.ision ten times too big or too
small would at once be notiettl as absurd.

aSVAlta TO STERN rRAMB AND RUDDER, S.t, SAaSAEA.

In the drawings, scales 1, 1-2, 1-6. 1-10, and ooca-
slonnlly of 1-25, 1-SO, arc used. It is found that thl»
nunilH>r of scales is amply sufllHent.

In the works manager's opinion, the metric system
would prove even more ndvanutgeous In shops where
measurements are taken from the rule than where
gauges are used. Tie considers it easier to teach men
the use of the rule wltb the metric than with ^glish
measures.
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MISHAPS AND REPAIRS.

Repairs to Stern Frame and Rudder.

New Orleans mnrino intorexts are very proiul of

the succeKR of a heavy repair Job to the Rrltlsh steam-
ship tilurbara, recently executeil by the Schwartz
i'ouuilry Co. The Barbara Is a stevi vessel of ',i,'AO

tons KrosR and ta .'{40 ft. lonf;. 47 ft. wide, and 10 ft.

ileep. When leaving fully loaded she ran nRround
at the head of the Jetties, aiid her steru swinging
round cnme Into oontact with a pile of rook. 'I'he

stem frniue. rudder, and abutting skin plates were
broken and badly twisted, the rudder bent to au
angle of about 30 deg. She was hauled off by tugM
and towe<l back to New Orleans. There was a good
•leal of hesitation about undertaking the repairs at

the port, owing to lack of a dry dock, tieorge Brew,
the Boston roiiresentatlvc of the owners, who hail

been telegraphed for. decided to a(ten»pt repairs by
using a Healing steru dry dock which was borrowed
from the Morgan line. This was too small for a ve.**-

nel of the full lines of the Barbara, and consequently
divers were sent down and templates made of the
cross section near the steru. The ends of the lloal-

Ing dock were rnt to milt, and when tlic wnti>r w;is

Smash-up of Beam Engine.

An unusually bad smash up occurred recently ou
the lake steamer State of Ohio, the results of which
are here lllnstraled. The vessel Is 1.2iMi tons gmss,
and 'JliS ft. long. The engine is of the ordinary iK'nui
type with cylinder M in. dia. and 1.12 in. stroke,
working at about ."lO lbs. pressure and oiaking about 27
revolutions per minute. The sniash-up was cnuse<l l»y

IIROKE.N CYLINDER, S.S. STATE OF OHIO.

l)AM><il.l> KUllDF.R, s.S. HARUARA.

the brejiklng of tlie main connecting rod at a point
alHuit .'i ft. below the center. In an instant the engine
was n wreck, the parts which were sma.shed Including

the Ijeam skeleton, beam pillow
blocks, front links, cylinder and
heails, eon<lenser and bed plate,

piston rod. cross head and guides,

air pump and hot well, and the
air pump bucket and crossheads.
Tlie cranks were also 8tarte<l on
the shafts, one wheel was sha-

ken loose, and the cmnk pin

sprung. Repairs In the ordinary
sense wuld not be carried out,

so the engine was practically re-

built. The only parts used again
were the shafts, wheels, and
cranks, with their pillow blocks.

The work was done by the De-
troit Drj- Dock Co., under the

direction of Frank K. Kirby, and
with such specil that only 29
days elapstnl from the time the
steamer arrived at the yard until

she was again Id commission.
Not only were the new jiaris

speedily made in the shops, but
the time occupied in erecting the
engine in the boat was only S
days and S hours.

4:

1

pumped out, a fairly tight fit was the residt. Bids
for the work were calleil for and a contract let to

the Schwartz Foundry Co. The broken fnime, which
weighe<l 17 tons, was removed and taken to the shops
of the contractors, and there with the other damaged
portions bent back to shape again. The breaks are
shown In the accompanying drawing, together wltii

the scheme of repair. These fractures were covered
with steel plates and riveted in place. The rudder
was also strengthened In a similar way, and new
plates were riveted on the Imttoni to replace tliose

damageil. Work was carried on night and day and it

was greatly expedited by the use of electric drills,

the current being taken from a neighboring trolley
line. When eompleteil the Job was tlBoroughly sntls-
factor}' and the steamer loaded a cargo of grain for a
British port. Joseph Blackett, of London, a marine
8ur>-eyor, who was sent over by the owners to super-
Intend the work, expressed his entire satisfaction,
both with the quality and cf>st of the jr>b. which oc-

cupie«l just lU days. S.S. HAKBARA IN STKRN DRV DOCK,
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CORRESPONDENCE.
[ /fV t/o not assume responsibility for tht opinions txprttsed hy

correspondents.\

HBndjr Tool for Mmrine Dollpr .Sboii*.

I daw n device recently In the bolK-r shop at the
Brooklyn Nary Yard wliifh struck \w as a vf»ry

Hlnijile an<1 ettlclciit atlilltlon to

the Hhop tiiols. I send you a
sketch of it which makes the con-
struction clear. RIuk« of this

CROSS SECTION

AT

and the flanged mouths contracting around the metal
rings make true circles. When cold the plus are

driven out of the holes in the rings and the rings

are liftwl out easily. It nuikex a nice Job and saves a

lot of trouble and possible reheating. I learnetl that

the scheme originated with the foreman of the boiler

shop. .Irthn O'Rourke. The rings can bo cheaply

UK<iK>:n AlR-l'UMI- AND KRAMt. S.S. STAl E OF OHIO.

made In tiie foundry and have only to be turned true

on the outside, and they are practically Indestructible.

Scotch Boilkr.

A Qantlnii of Boiler Kronnntjr.

I have beard it stated that the wnter-tul)c bolter

only requires a small consumption of fuel to raise

steam, but that when running It Is not so economical

as the Scotch boiler. Now, what I should like to Kiiow

Is why a water-tube boiler Is more economical than a

Si'otth boiler in generating steam, but less economical

In maintaining It. I understand that In the former

there Is less water to be heated, but if this is atl ad-

vantage at the beginning of a trip, why isn't it a dis-

advantage nt the end? Tlmt is. 1 should ihink »he

water-tube bf)iler wouhl newl firing up to the last

minute of service, whereas the Scotch boiler, if slow

to heat, should be equally slow to coo), and It would

seem c«»uld furnish stenui for a long llin»> witliipiit

adiiltional firing at the end of a run. J. H. P.

sort arc used to true up tli«> fur-

nace mouths in boiler ends and
from the samples of work I saw
they are very effective. After tlie

end is flanged for the furnace
mouths. It is of course badly
buckled and is put in tlte anneal-
ing furnace so as to beat all

parts evenly. These rings are
slung, by the lugs cast on tlu-

l>ottom, over the bUtck at tlu-

mouth of <he furnarc, Tlien tlu'

plate Is hauled out and lovelcil

with mauls. When It is siiuavt>il

up the rings arc lowered by
tackle Into the tianged fur-

nace mouths In th«> plnte and an
Iron pin is driven into the hole

In each cast iron ring, so that

the ring fits the opening snugly.

TlH-n the boiler end is left to cool

BROKBN CONXHCTINO ROD. S S, STATE OK OHIO.
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*
I KceoUr came across tbe Jane Dumber oC jroor

pnbUcatioo, and becomlug interested, have subaerilwd

and parchaaed tbe back numbera. In tbe corre-

Cpondenct cdtamn cf the April issue I notice

a commonicatlon aigned "IL" regardlog tbe dis-

posal of exeeaa salt water wtaleb flnda Ita way
Into the het>weU through leaka In cbe condenaer tabes.

Two methoda of disposing of the ezcesa are tptepoiBed:

First, putting the whole qnantlty Into the boilers and
blowing off to get rid of it, ana, second. allowlDg the
excess to escape from the het-wdL In either ease a
certaiu auuuiit of salt gets Into the bollerB, hut It lit

nilniittcd that the Increasetl density due to thiB Day
be dtsrpRarded as uot being dangerous. It la sup-

posed Unit the excrss water leaking Into the condeu-

gpr l8 3 jHT cent of the total amount of water fed to

the boilers. In this . a.M'. I do not Iwllcve that there

would be any j;r> ;it e.xcex.s to dlsjwse of. as the leak-

auc here ami iln're from stutllnj; Imxes, joints, cic.. Is

lirubably aUnil n |ier eent of the ori^iinal aniuunt of

feetl. Ho^M ver, we will ussutue that the aetnal ex-

cess in r> per cent of the tutal boiliT feeil. It seemK to

lue tUar tlie )ir>>i><'r inetlioil Is to nsi- a i iini]iriiaiise of

the t\\M incrhoils nientionel, am! as (he Imllers must
lie iilou II otT nccisluually, to feed enon«;li of this excess
to make up the umouni blown off ami to allow the
Iwilanee to eseajie from the hot well. It hardly seems
advlitable to heat all of thi.s excels up to boiler tem-
perature and then blow It off 8impl> to i:>-t rU\ of it.

Let us n.ssunie that we have i'.,imh> horse power of

engines iisin^: ITi pounds of steam per horse power
per hour at 160 jMjiimls kukc pressure. Then we will

reqnire for our engines (J,(iO0 x ir> = yo.tiat poumls of

steam per hour, and allowiuK about lo.ixio [wundn per
hour for all the auxiliaries, we will require In all 100,-

000 pounds of steam (or fe^^l water) iwr hour. Five
per cent of this Is 5.(iCH) (lounds per hour. In one
ponnd of tbe water of steam at 1(30 pounds pressure
there are 343 beat nnlts above 82' Fah. Wc will as-

same that tbe temperature of onr bot-weil is 122"

FalL, or 00* above tlie freedng point. Then to brlog
eae poond of thla excess water up to gage pveaaare
we laoat aapplj M8 minus 90 = 253 heat unita and
far the total excess of 0.000 pounds we most supply
figOOO X 368 1,206,000 heat unita per lioar. In one
pound of coal there are aboot 18,000 heat unita, and
aasnming the eflleiency of the hollera at OS per cant,
tiwre ore avaUahle for «aeh pound of eoal butned
18,000 X .06 s 8,460 heat unita. Then the amoont of
coal required to bring SnOOO poonda ef water at 120*

Fab. up to the temperature of ateam at IflO pounds

Pleasure equate "W pounda

per hour. In a ten-day run we have 240 hours, and
we woiihl use for this purtrasc 240 x 15<> ^ 3ti.0<J0

iMiunils of eoal In heating this 5 per cent cxi-. feed

water. If the amount of water wasted !u Miwiiij: off

is per eent of the total feed, an 1 we suj iilit il this

from otir excess, we would still lie heating unnecessa-
rily 5 per < cut minus 2 per eent = '{ jier eent of our
feed water ami in dolnp so. we would use 3-5 of 30,(XHJ

pounds ot co;il. lil.<>(K» jiounils. or about a ton per day.
This assumes that none of this excess Is evaporated
Into steam, but Is oidy heated up to boiler tein|H'ra-

ture. While this Is not a large amount it is certainly
an appreciable unnecessary waste. I would be
pleased to bear from otber engineers on the subject.

Wteh yen the anecesa which your paper merits.

II. R. .1.

Anotber rumor that China is soon to purchase a
new navy haa been atarted by the foreign preaa.

Contracts for the construction of the three new
torpedo boat destroyers for the navy have been let by
the Secretary of the Navy. These urms will build
one each: Marian & HoUlngswortb Company. Wll-
minirton. Del.; Gas Engine & Power Company, Morrte
Heights, N. Y.; Wolff & Zwicker, Seattle, Wash.

EDUCATIONAL.
ELECTRICITY ON BOARD SHIP. PRINCIPLES

AND PRACTICED.
BY WM. BAtTaa, ja.

In all the figures given, so far, to Illustrate the
action of magnetism, the force has been shown as
acting along curve«l lines, i^ome |>ersons (Ind It dim-
cult to understand tbe real meaning of these lines
owing to the fact that they are accustomed to see
mngn«'ts draw j>leees of Iron In a direction nearly per-
liendicnlar to ihe surface of the bar at the partie\dar
point where the object is attracted, and therefore <lo

not nnderstan<l how the curved lines caa represent
the direction In which the mairnctic force a<'ts. To
be able to interpret this apparent discrepanc.v it is

necessary to fake Into consiileration the fact that
when the ina^-nct acts upon a p'cce of Iron that Is

free to move in any direction it will bo drawn toward
the magnet by the combined action of the attraction
from both en<ls. The curve<l llni's represent the
direction In wlihh a small nnmnct needle will he
directed if It is held so as to swing freely around lt»

c.

a
»

FIO. 9.

center, but at the same time so as to not be drawn
bodily Into the magnet. This method of representing
magnetic force by curves came Into use frou> the fact

that the action of the force along such curves can l>c

demonstrated by very simple experiments, if you
place a sheet of canl lioard over a magnet, and
sprinkle upon It some iron llUnga, you will find that
if the card is Jarred gently for a few moments, the
particles of Iron will b^ln to arrange themselvea In
curred lines extending from one pole of tbe magnet
to tbe otber. If a wire carrying an electric current
Is passed through the card, tue latter being In a hori-

sontal position, the filings will arrange tbemaelrea in
circlea concentric with tbe wire.
Theae lines along wblcb magnetism acts are called

magnetle linea of foree. The total atrength of a
nugnet la woken of aa the total number of Unea of
force, or the magnetic floz. The region in which tlie

force acta la called the magnetle flcM. ThaontlcnVy,
the fleld of any magnet ia unlimited, if not neutral*
ised by a counter-acting field, but In practice tlie

tield is regarded as the space immediately surround*
Ing tbe magnet, or electric current, except In tbe caae
of telephones and telegraphs, where, under some coD'
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dltloni^ the effects of tbe maguetle field can be de>
tected at dMaucvt* of Mvenl huiidMNl fvet.

Altlioii^rii iuaKn«*titint iti a Matlr furw. It netH In
luniiy i-t'siM'i-u att If it nowwl iu ciirrvnttt, nml on that
nirouiit I lie tenuM maguetle eurivul, uiiimit'tk- cir-

cuit. iiin;;uetle flow. etc.. have eome Into cxtt'iisive

nop, but ll lilioulil l»- ri>ini-iul)<-r<>4l thui th<-lr iisi- Ik only
a foiivenlein-e. If tln' Irji vcrsoi by ilii> liiu-M of
ton-*' is lotijr iitul (iinirarti'd in i tuss sci'tiuii. it will
OfTcr 11 «r»')it<T i-fsisljiiirc in tln-ii- l>a^»a;:^• tliaii if

Bliort 1111(1 of ;tl)Uiiiljiiit cross si-<'iliiii. In tliis ti siwct
tlie iii'tloii of niii^'iK-ilsiii rfsfiiilili-s tln' artmn of
wafiT flnxx IllL' ill a pIlM'. (lie louiiiT ailil sill.llItT till'

pIlM" tlif ui'''aiiT tin- rt's;staiu'<' tlir water i-iii i unitcrs.

W illi a k'ivfii iir''»>iirf ti> fon-i' llic water Uir.iui:li tlic

|>llK>. I he quantity fnrii'tl tlironcii will lie il<-|>i'iiil<'iit

ujMiti till- li'ii;;lli ami (liaiiielcr nl llie pipe. .*<horteii-

\utl it will iiKieiise tile tlnw aii<l iii<re;i siiin the
<ll:lllieli-r will aienmplisil tlie >ailie reMllt. 'rills Is

!(lso tile ease with liia u'llet Ism. if we have ji (;iveli

iiiajriieii/lim furce ilie streiiirtli of the iiiamietisin (le-

Velopeil or Illlllll>er nf lines iif foree will ilepenil ll|loll

the leiiciti aiiil cross sectimi of the iiui^riietic cir<"uit.

If the leiiLith is reiliii-eil iiml the cross sei-tinii is In-

creased the lines of force w ill lie illcreaseil. If water
Is furc.'il tlirriiiu'li a pipe haviiifr a rou^li surface, it

will tiot How .-iv freely as If through a highly pollslieil

pipe. If nia;;netisni Is foreoil to pass iliroiiKli air It

will not puss as freely as through iron.

From the forenolii;; coniparistitis we can see that
there Is a ureal siiiillarity hetwieii water flowing In

a |>i|a> anil niaKnetlc ai-tloti In a innKuetlc circuit.

The flow of water with a given jiresstire Is ilependent
upon tbe length of the pipe. Its diameter and the
character of Its surfac-e. The nniunetle foive der^*
oped hy a given nmKnetlzlng force is deiH*n<|ent upon
the length of the magnet lo circuit, its cros.s section and
tlie character ot the luedium through which tbe lines
of force pass.

With tbe usistaooe of tbese ezpfamatlons we cut
ptoceed to sbow boir, onder certain condltioiis, elec-
tile currents may traverse wires and not be sur-
rounded bjr a magoetlc Held, as was statsd in tbe
llrst artlele. In Iflg. H, of tbat artkde. tbe Unea of
force are abown aroond two wires running parallel
with «acb otber and tntTersed by cnrrenta flowbiK in
opposite directions. As tbe current In the two wires
runs in opposite directions, tbe lines of force around
them must be oppositely dbected. but from tbis fact
the flow of the lines In the space l>etw«en the two
wires will be in the same direction. Just as two gear
wheels ndl tofiether although the shafts revolve in
opposite directions. As the lines of force are in the
same direction, they will not counteract each other,
but the cross section of the space thruu^'h which they
roust pass Is retttricted by the ilistanee between the
wires, and If this is made very small, the <<otitrHctlon

will greatly Increase the ivslstnnee iIh- iiiakrnetism
has to overcome, the wnse<mence lu-iii>;, that the
nnmlM'r of lines of force will l>e mlueed. Siippuse
• he wires are brnn;:ht as elose together as piwsiMe
wiihout ar-tiially coiniin: in cuiit.ict. as shown in I'ii.'.

1>. then, as there will be prai li^ jiliy no space between
them, there will be tin w;iy fur tlic lines of force to
get throiisrli. Jind. tiierefore. there will be no ina^rnet-
ism clrciilatinK around them, so far nt* that i>asslng
thronirli the space between the wires is eoiu'erneil.
I'roni till- illrectSoh In wlii. li the iirrnw heads point.
In I lie il^rnre. it w ill !« s.-en that the balance of the
lines ehecU each otlii-r where they meet, at the line
fl>. If. when the lilies iiii'ef head on. at this line,
tlio^i- iiiarkeil !•; slionlil endi-avor li> i'tir\e up, as at

and thus i:et bv the barrier. the\- wmild tiiid that
tlioc Irolii Hie iippovili. sjilc Wi re elldeavorilli; to do
the s;iine thin-, as indicale.l at li. The cundition
jibove explaiiie I can be lii<.ni.'lit aliotit pnii-lically
by nrraiiu'iiiir a w ire as shown In Vifi. It). As can l>e

SI1II rroin file licnre. the cnrniit in tM two partx of
the wire will run in oppottiie tUrections, as in the
rcvion between tbe lines CD and EF there will be no

magnetic tiei i iir.-i< ticalljr. Above C tbe wtaes wlllbe
surroundi-<t i>y magnetic lines of force owing to the s
fact that there is a MiMice formed by the loops thnogli
wlitcli they may pans. The |freatest density of lines

will be along the line A. Magnetic fields will also be
ilevelo|K><l antund the wires between tbe lines D E
aH there Ik also an opening at this point. At D and
10 the fleld will lie very weolt and will increase

uradually toward the line B where it will he the
Stro|i;;est.

Since lines of force surround n wire in wliich

a ciirrei.t Hows, and are not i>resent when there is

no ctirreiii. we must natiinilly conceive the lines as

I'xpandin;; out from the wire, when the current starts,

and to cuntinne to expand as Umg as it Is liicreasiug.

When it reaches its normal streti;:tli, the lines will

Ih-i'iiiiic stationary, .•iml ii luniii so until the current
begins to die out. Tlu'ii I hey will begiu to cuntract
upon the wire and di>a|i|><'ar. the last one vanishing
when the ctirreiit stops entirely.

If iiasslii;; a current through a wire ilcsil..;is ;i

magnetic field around it, it may naturally l>e asked:

no. TO.

What would lie the result If we mov.-d a wire iu
which there Is no current, into a magnetic Held?
Since a wire cnrrjiiiw ; ieciric cnrreiit is (sur-
rounded by a magnetic field we would infer tbat a
wire surrounih'd by a majrnetie Held would Ik? tra-
versed by a current, and therefore, tliat if we move
a u li e into a magnetic Held the elTect will be to de-
veh.p in it an electric current. This Influence is per-
fectly true, provldinsr the position of the wire is socb
that the lines of force can surround it, and not run
parallel with It.

By jmsslntr an electric current through a wire a
iiia>:netic field Is developed, and by moving a wire
a. ioss a magnetic field an electric current is de-
velopeti. The movement of the wire across tbe field
may be cfTected either by an actual movement of the
w ire. by mechanical means, or by a movement of the
lines of force, iiroduced by increasing and deereastaig
till' . iirrciit in the wire.

I'ip. 11 shows, in an elementoiy way, tbe mmmmm
in w tiich I lie mechanical movement of the wire across
tbe held is effected In all the various tvpeii of elec-
trical machinery. P and N represent tlic poles of a
magnet From what has ahrcady been ssid It will be
understood that tbe space between them In which
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the «liaft S. carrying the wire loop W Is IocuumI, Ih

imversfd by lliu-s of forco. Tlu' rotntion of tho Rlinfl.

ill the direction ln<llca»eil liy the nrn)\v. will cntiHo

the l(H>|> W to cut through these lines and llius a cur-

rent will bo developed In it. When tlie lot>p Im at

rit:lit uiiKlett with the p4ile8 its sides will move in ti

illre«'tioii nearly parallel with the lines of force, as
Ik more clearly shown In Fig. lU, and when it is in

llae with the poles Us sides will rut across the lines

of force at right angles. In the first iKisltlon little or
no current w ill be developed, oecause the wire moves
with the lines and does not cut them, lu the siituid
]ioyltion the gr«>ate8t current will be developed, lie-

«-jiii!ie the wire cuts square across the lines of f<»ri'e.

Tlie uirectlon of the current devidojM'd in the wire by
the rotation of the loop will be reverse<l if the direc-
tion of rotutl(m Is reversc<l; that is, if the loop is

turned half-way around the circle and then Iwck
to Its original |>osltlon. the current during the tlrst

mi»vemeni will Ite In the opiMislte «lirection to that
•luring the seeoiid movt'tiieiit. If the iiioveiueiit is

<-<>iitinueil lu the same din'ction. the fwirt of the loop
that passes across the upper half of the field will

HOME AND FOREIGN
EXCHANGES.

Hethod of Loading Coal at Ijike [locks.

The summer meeting of the Ohio Institute of
.Mining lOnglneers, .lunc I.'»-1X. took tlie ftirm of an ex-
cursion that carried the Institute over (MRI miles by
rail and boat, tlie parlk-ular line of lii<|ulr}- being into

tli<> methods of loading coal at various Lake Erie
diM-ks. The Ohio Institute liail invited the members
of tlie We>itern reiinsylvaiila i'eniral .Mining Institute

to go on this lour of iiis|K-<-tioii. Leaving ('olumbUH
at ll.:r> A. M.. .lune 1.'. the party arrived at tlie docks
of rite Short Line Kailroad on Satnlusky Kay, nt 3
I'. M. Here they examined the old nietliml of load-
ing vessels with buckets and cmnes. the plant being
interesting iHH-ause It was tlie llrsi to ellmliinte
shoveling. The 'J'liornburgli rapid loailer now In
course of construction was seen, but owing to Its

being Incomplete the railroad (H>m|mny has not OR

r

"O. I—H. A O. DOCKS, SANDUSKV, O. CRANE AND UUCKKT SVrrKM, THE FIRST TO t>l»PKNSE WITH SHOVELING.

Lave a current developed in the some direction In

K|'aco. say up from the paper; the part passing ncrosa
till' lower half will also liave a current ileveloped in

it ill the same direction In spac«', which will be down
ttirough the pa|)er. .\s at each half revolution the
sides of the loop change their position from top to

liotioni. it follows that twice In each revolution the
direction of the current In the wire will be reversed.

many minds liecome badly tangled up lu en-
deavoring to trace out this point, it will be esphilntvl
ninn' fully In the next article. In which will also be
»li<iwn the devices by which the reverse currents are
rauseil to How lu the same direction In the wire out-
side the looj).

It has been discovered that the me of tlreproof

WfHid on the ships of the Navy caus««s a corrosive ac-

tion destnicllve to surrounding metals. This is said
to lx« owing to the presence of some cliemli-al stib-

Btance used In the process of llre|irootiiig.

.vet liegun to loail for Its Northwestern trade. At the
B. & O. docks. whWii were next visited, vcflsels were
also l>einK ]onde<l by buckets and cranes. On inrlta-
lion from an elevator c«iiiipaiiy the visitors next saw
the rapid transit melhiHl of handling grain, whereby
throiigii the use of an endless bell some 7,000 bushel."*

of wheat are niovml per hour. The wheat Is carried
on the flat Im'U nt a raphl rate without spilling, and
when the turn of the iK'lt Is reached It pours Into the
funnel without the loss of a single grain.
Wednesday morning the excursionists Ismrfled the

Maud Treston for Huron, where the operations of the
.McMyler unloading machine, there use«l for handling
the mountains of Iron ore piled up .along the docks,
were watched with Interest. The «p»hhI with which
this work Is carrleil on Is surprising, as is also the
saving of manual labor. The buckets being place<l

near tlie boitoin of an ore-pile are fllleil with very
little shoveling. At Huron the excursionists also ex-
amined the HrowD hoi.>»t for loading coal, which Is
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said to have a guarantee of 3,000 tons. Some of the
party timed tlie macbiiic while it loaded M) tonn In

7 minutes and IH Reconds. But 4U Hecomls einpse-l
from the lime the railroad car was lalien until the
coal was duni|>ed Into the six buckets ready for load-
lug. These buckets each hold live tons. The a|»-

parent ease and rapldit}' with whicli Ihese liuuienHe
masses of heavy material are moved and tninsferred
excited great wonder among those not accustomed tu
KUch sights. This machine is very much compl!-
eated, from a mechanical stamlpolnt, but saves tin'

coal from breakage as well as or belter than any of
the other typi s.

At Lorain the party was taken in charge by 8. M.
Smythe and others of the Johnson Co.. lH>ing greeti-d
also by a large delegation from the Engineers' t'lub
of Cleveland. Klectric cars took them to the John-
son C'o.'s Ktei'l works, situated about four mllcH fnnn
the landing. The inspection of Ilie .steel works oc-
cupied most of the afternoon. It should be noticed
that this plant holds the world's record for making
Bteel In shortest time after beginning to build plant.
A visit was also made to the site for the docks to
be built by the steel company an<I the pro|>oscd site
for the furnace plant.
On Thursilay morning the Maud Preston was towed

about the river at Cleveland to various points of In-

is ke])t full, and the coal slides gradually to Its desti-

nation without a sudden crash and fall.

For the afternoon a trip was made to Ashtabula
IIarlH>r. where the party first examined the Brown
lioist, wliich was engageil in loailing the steamer
Vuma. a 4,(KK> ton boat. It Is said thai this machine
can unload 118 cars in 12 hours. This is about the

latest system of transfer without shoveling, see Fl(t.

2. as that at the B. & O. docks at Sandusky, shown
In Fig. 1. is the earliest. A visit was paid to the lake

shore to examine the first car-unloader ever erected

at lake ports. It is the McMyler car-dumper, end-

dump type, and works on the cantilever principle. It

is said to have an unloading capacity of 1(1 cars an
hour. The machine is the first successfully to load

vessels in record-breaking time. The one on the C.

A: S. docks. Cleveland, precednl It In date, but has
not npproachiHl It In speed, nor In continuous work-
ing. l-'Ig. 3 is a view of this machine as In use :it

I he docks of M. A. Ilannn & Co., Ashtabula, O.
The foregoing description is taken from the Iron

Trade Review, Cleveland, to which we are Indebted
also for the excellent Illustrations of the apparatus**.

A Oood Deal About Steam.
This very interesting and simple dissertation was

written for the American Machinist by Prof. I>e Vol-

KK;, 2—MINNESOTA DOCK, ASH rAlll.'I A HARlloK, O, llROVVN StDC-DU.MF UNLOADER, WITH IIU< KET TRANSFER SYSTEM.

tercst. Tlie first visit was to the Cuddy-.Mullen plant

on the outside of the harbor, situated on the Cleve-
land and Pittsburg Kallnwd tracks. Tlic McMyler
side <luinp Is used. The party next visited the Brown
lioist on the C A: P. It. 11. dock, locntcfl in the old

river beil. Tliis plant Is of tlie same design ns the
one at Huron. Then tliey were taken to the lA)ng>

car unloader built by the Exi'clsitir Iron Works, of

Cleveland, and located on the Erie Railway tracks.

Passing up tlie river, the party was shown n machine
lM>lng erected on tiie \'alley Tenninnl Uailroacl of the
McMyler jtfittern, in many ways similar to the Long
machine, the chief dlffeience being that under the
spout a drop bucket is tised which will lower the coal

Into vessels, thus reducing the brciikaKe. as ihe «|»out

iThlii apparatus was fully 'IcscrllivU in "ur July Is6uc< p- 3=.

son Wood, shortly before his deatb. It was accoiD-

imnied by this memorandum:
"I Intended to say much more about steam, but

feared 1 might bo too technical and too lengthy, so 1

let my thoughts run freely about and close<l 'early.'

"De V. W."
Heat can be compared with work,, and if a pound

of water could fall 778 ft. in a vacuum, and all the

energy tlius acquired could be transformed into heat,

it would raise tlie temperature of the water 1

dog. F. The heat necessary to raise the

temperature of 1 lb. of water 1 deg.

whatever that amount be. Is called n British ther-

mal unit with which all other quantities of beat

may be compnrefl, and the equivalent value In foot-

liounds will be 778 times the number of thermal unit*.
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The Intter, lu some siuiiile oiwratlouB, is frequently
immeUHe.
For instaucc suppose tlint 1 lb. of water Jit

51 dog. F., 18 placed on a stove, or furuncc. and
subJet'leU to a steady heat, au<l luat in ten minutes
the water boils at 212 deR. F. The teiuperature
has been raised 212 — 51 = 101 deg. isuppose,
now, that Ibe water continues to boil with constant
heat from the furnace and that in (M> minutes 1

lb. las tolled 'avay, pafisiiig «ir as Bteam. It will
be observe 1 tliut tbe boiling water has continually
the temperature of 212 deg. According to our
Mippiisitlon it requlrwl .six times as much heat to
vnpurl7.e tlic pound as It did to raise its temperature
Itil deg. or six times IGl thermal units, or 06<!

tlicruial unlt.s. The ox|M^rlment of Kognaiilt, whose
methods were perfect comtwred witli the crude
method here indicated, gave IMKi thermal units to tlic

nearest whole number required to vaporize 1 lb.

of water under the pressure nf one atiii'ispliere. Tliis

is equivalent to Win x 77S 7.M..MN lo it jmuinls.

and this must be added to UGG, giving 1,118 thermal
units, giving nearly S70,(XK» foot-pounds; and if this

heat were Imparted in 2(% minutes, or 2.20 Iba. so
heated every hour, it would equal tlie energy of 1

horse power. We need not say that 2.20 lbs. of

steam, however high the temperature, do not, in

practice, produce a horse power; indeed, it is only very
recently that a horse power has been produced with
so small a weight of steam as lU lbs. per borne
power per hour, and very many engines require from
'St to 40 lbs. Uue reason for this is, an enginfa

utilizes only a fraction of the heat imparted to It;

the very best utilizing scarcely one-tifth of the heat,

many good common engines one-tenth, and many one-
twentieth, or even less.

Every change of slate of aggregation involves a
large expenditure of energy. If 1 lb. of Ico be
melted in 10 lbs. of water at 00 deg. F. it

will re<luco the temperature of the water about
H'-l. deg.. and If this value were correct It would
I'r llmv tliat if requires 14Vj x 10 = 145 t hernial nnltfl

Fits. 3— if. A. MANNA Cos DOCKS, A'ltTAKVLA HAKKuH, O. M MVLEK LaR UUMPtK. KN tt-DUMP T V PK.

One appreciates the magnitude of this quantity
better by making some comparisons. It is suHicieut
to raise 1 ton 375 ft. or 100 tons 3.73 ft. The
energy of ordinary gunpowder Is generally assumed
to be 250,000 foot-pounds per pound of powder; ac-
cording to which, it requires more than three times
the energy to vaporize 1 lo. of water under at-
mospheric pressure than Is developed by the explosion
of 1 lb. of ordinary gunpowder. The former Is

done quietly In the course of a few minutes, while
the latter is done in a small fraction of a second. This,
however, is not all the heat In a pound of water above
ordinary temperatures. If the water originally was
t 60 degrees F., there were 212 — 00 = 152
thermal units imparted to the water before it ImIIs;

to melt a pound of ice. Careful experiments show
that it requires 144 British tliermal units to melt a
pound of ice, and this is equivalent to 144 x 778 =3

112.000 foot-iraunds of energy. Hence, the energy re-

quired to melt or freeze 1 lb., of ice is little less

than half the energy in a pound of common powder.
When It melts, energy is absorbed by the ice, and
when it freezes, energy goes out of the ice into sur-
rounding objects. The energy of melting the pound
Is equivalent to raising 50 tons weight 1 ft. or of
.^.4 liorFe power to melt a pound per minute. In
view of this. It Is not surprising that the effects re-

sulting from freezing and thawing water In tbe eartb
and In crevices of nx-Iis proiluces such marked effect*

as Is frequeully observed.
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Tlw total aiuouut of heat Iti any Riven body is un-
known. If a gu were iierfi't-t, tlie amonnt coukl be
computed; but no koowu kuh I» iieifect. All Um w>>
called perfect gues have been llqueOed. Afr Is a
coiiTenlent type of a gav. If air be expanded wtcta<
out MUpplylDK It wltli beat. It» temperature will fall:
and if it were a perfect gas and tlie expansion in-
Unite, all tbe energy in It would be cbaaged lata
work, and tbe linal tempecatnre would be absolute
sero, or 481 deg. P. below tbe lero of Falirpn-
belt's tbennometer. In tbis way we have ooinpuifd
tbe total eneqgr In a iiound of n;r nt •A.i dt-g. K.
tbe temperature of melttnR k-o. MU|i|M>Miiig it to iM> a
perfect g&n, and Umtu\ u i» Ik> alMiut m.tNH) fooi-
poundH, ur about uiie-rnurth tin- <-iifr>;.v In a ]>iiuiul »t
cuniuiou iKiwdcr. A piniiiil «if air al that t>'iiii»-ratiin'

and under ordinary pn'sKiirt', oci upios nearly \2 l-'2

cu. ft. Ii«'nc»' 4 III. woulil <><< u|iy abmit' 7<» i ».

ft. ll«>n4-«>, the air in a niom i; :! v s l-.'j ft.

under onlinary niinlitioiiN. will inniaiii .iliont aj* much
pncrjry as there is in a |miiiih| ui i niiiiiinii imwder. If

the speed of 11 e.'inniitl liali lie L'.IMMI f), per sec mil,
thf klneile eiierjry of a pmiiiil >i{ it will he all >m
(Ki.lHMy fodi jMiiiiiils. iir a little less than tin' tctal

energy in a pmind of air ntnler nrdinary luiidit nuis.

Onp does not leali/.e the eiioriiKMis iiniiiuni <>l'

rnergy store l in lnniie> atmiit lis. jis In nir, vajiors aii<l

soliils. so Itinj; as it is re>i r.iiiiiN I i Mie niuy carry
powder with iiiipiiiiity If Kepi Ironi ttr»>. hut u H|iark
may make n ilesM in t is e. Steam lioilMS ate ^pleodld
xervants. hnt <lesl ni< t ^\ e mailers,

'I'lie Volume of a |iiiinii| uf ^-li'aiii niulef ditTeieiil

jtressnrcs i.s fniinii witlj eoiisideralilc dittl< idty; Imi at
atmoKphcric pressure, a puumi of dry steam is fDtind
to oer iipy Just ahoul 1-:: cii. ft. the ti-nipcra-
turi' lieiiiL' L'lU (leg. K. .\inl a pound of dry
air at that teinpi>raturc will occupy Just alMiut lii.ii

en. ft., the pressure helng the s;ime; henci*. under
«uch coiulitions. air Is heavier than the isteuni. the
Sti-ain being alanil live ei«htlis as dense U8 the air.

rians have been nia<le, and an.' now being executed,
for utillxtng some kni.imni hon««> pmver of tbe I-'alls

of Niagara, much of wlilcn is to lie tranKmitte*!
to VUstaot iiotnts by electrical tranHiulsMlon. It
iff a grand engineering Hcbeme; but it is put Into the
Hliade by tlie engineering feat dlftfriayed In recent
Atlantic lineFS. Tbe former Is on and In solid rock,
tbe latter on a floating skip: and the latter carries en-
glues of ao.€00 borne-power, together with furnaces,
boilers, and fuel. If tbe work of 8 men equaled I
bone power, and If tliere were tbree shifts In SM
bonrs. It would require 720,000 men to do the work
of tbe engines on one of tbese gigantic steamers; and
If one steamer could carry tbe 240,000 necesmry for
eacb sblft. It would require three vefwi'lfi to carry
tbe men to do the work on one. This is an Illustra-

tion of tbe fact that steam power may accomplish
what bsnil power rannot.
Capt. Ericsson made hot air engines to drive bis

steamer the Kricssnn. whlrh were very e«>(inomioal of
fuel: l»ut the four eucluex. with cylinders 14 ft. dia..
deveioju'd oidy :iiN» horse |Mnver. and to develop
no.iNKt horse power would reipilre 4<nt such engines,
ami woidil iiiaki- two rows, eaeli more ihan li.SiHl

ft. long, or more thati lialf a mile long; wliile tiie

triple e.vpaiislou i imiiies of the Majestic, the lK>llers,

fnriiaees. and liiel are practically bidden In the lM>ld
of the 8liip. Steam Ih king!

New PtoaUaK Dock at

The shipbuilding yard ami machine shoi>s of Messrs.
Biohtn dc Voss. at Ilanduiri:. wliii li for yetrs hsive
had in operation a large lloatin;: ilock known as
the Klhdock. Iiave Just completeil a new dry dock,
which Is the largest of lis kiml in existenci'. So
writes W. IIeijr.\ Itoltertsoii. Consul at lluniburg, in
the riiiied st.ites GoTemmeot Coosnmr reports for
the mouth of July.

Tld8 new tloutiug dock has a carrying aipacity of

17,200 tons. Its lengtb. witb pontoons, is 624 ft 4
In., and Its width lU ft. 1 in. It is able to raise the
hirgvst merehant vessels that have thus far been
built, and even the heaviest men<tf-war, and consMs
of seven separate pontoons with bl|^ and strong
skle pieces. These seven pontoons can be Joined to-

gether, so as to form one eoimeeted system. Bseh
side piece contains an engbie and boiler room tat tht
pumps and electric and bydraullc machines. Tbeie
two maeblnes bave condensers and 700 Indkatsd
liors«> |M>wer each. They drive 14 pumps, which are
capable of puuipiug out tbe dock in 45 minutes, tod
thus of raising tbe ]nrge!<t veKsel in this short siisce

of time. In onier to regulate the nilsiiigaud theloW'
ering of the diH-k. it was necessary to divide each
pontoon into several wat«>r tight compartment*,
which are dusttl liy means <if stop valv»>s. .\11 tiiesi?

stop valves can lie movetl Irom one point tiy uieaii^

of hydraulic power, and the depth if writer in all

compartments Is liniicated by spi>ciiil a|i{iai aiiis. Hy
tills arrangement it is iHissibli- for one persnn w iiiau-

!i>.'e all the stop valves atiil to direct the punipiup.
'I'lie blocks n|M>n whicli the vessel rests ari> ea-iiv

movable h.v maehiiu-r.v from liie side pieces. .Viti^-

;;etller. tl]|-i llesv doi k Is sil|ip|:ed w ith tlie most llio |-

i-rn improvements, some of wiiicli were esiMvially
constructed. The dock harbor heliiiid tlie sliipyaril

has a depth of it; ft. in. Indow ii. so tliat. at ofll-

nary hiuli tide vesstds drawing as much as I'lI ft. can
be docked. .V bridge 11J> ft. Inii;,' counci ls the diH'li

pmit 1 "iili tlie shore, from which the dock is.

I llelfl I pic. (inilc aiccHsible. N'e.Vt to llie jmiltoon .•iinl

on the i|ii.i.\ of ilie sliiiiyjird. tlicre is a liii^re craiif,

whicli. w hen ]iroJ<'i-ied fCt ft., can raise 1."h» tons, aul
I.' tons when projected l<»fi ft. Uy means of Iliis

crane lieavy loa<ls can be transferred directly froui

the shore into tlie dock across tln« largest vessels.
Owing to its peculiar construction this gmit dink

can, in cases of emergency or In time of war. Ik*

transrerred to ItrunsbUttel, at the oiienlng of the
Kaisi-r Wllhelin t'nnal, to dock vessids which have
suxtalutHi lieavy ilainnges or wtao8e draft Is great.

As a matter of fact, it is capable of docking vessete
with a (iraft of a> ft. 0 1-2 in. .No vessel with a great-
er draft than 271-2 ft. has thus far succeeded la
eondng up to the port of llamburg.

I'IMin applying to the owners of tbe dock I was in-

formed that no fixed schedule oi charges for tbe nie
of the some had lieen or would likely be determined.
It was believed to be more profltabie to make specisi
arrangements In eacb case, a was given to onde^
stand that not even the Oerman Government had
been furnished with any tariff ct docking cnargfs,
and that for the docking of foreign vess^ of war It

was probable that there would be charged abont fVH
for tbe first dny and 9260 to eSOO for enrli follow itii;

day. Messra. Blohm & Voas desire it to be exitreiuily

understood, however, tbat tb«y do not bind them-
selves to tbese figures.

LASoc MOMS Asn rosBios Doan.

Docli*. I..«nKth
Feet. Dock*.

Length
Fcft.

Ht lfast laj
iiirkt-nlifftd:

I 75**
No. J 9JO

C«rilitT 6oo
Liverpool 768
Londoa (Titbur«-) §75
Newcutle ( iValitend.). . . s*e
Southamplun yjo
Antwerp,
Clii-rljii irg jrvS

Hnvre Hi
Marsrille* Stt
tlemm jto

Batlitnorv iStropMW'M. S°4
Brooklyn:

Krir Nn. , it»
Erie N

Newport S'ewt:
At t.ip iot
At bi'tiDin , jfi

Xorft'lk, \'n. wo

'I'liere is little doiibt that tliis capalile ami i-nergi'tic

llriii. ii.\' the construction of tlie new dock, liave tiu't

a Ion;: fell want in Hamburg, whose docking f.-ieiliilos

iiiiM- ot' l.itc years by no means kept pace willi it*

slil|il.u!ldiii};. 'I'he llainbiirg-.Vniorican Idne. espe-

cially, will liave reason to loidv with favor upon the

new enterprise, as it will enable them to uock their
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exi»re(w stt-ainers aiul Inrj;*' fifi>:li< Iwmts lii their

bome poit. instead of liaviiiii t<> m-ihI tln-m lo EukUsIi

0f American docks. Tin' Norili Ccruitiii I.loya, of

Brtinen. wblch also Im.s houw wry l:»rt'»> iH.ats, and

Is buHdlng more, will ois well an the Cerman iiniK'-

rfail navy) doubtless be glad to avail itseir ot xUohv

exeelleni facllitiea.

Altboagb It Is caay for persons connected with

•blpidtlf to look tlwtn up in Lloyd's Register, I deem
It not imlntcreMloc to i;lve. by way of comparison,

the tengUM of the largest graving docks Id the world:

It win be noticed that a large proportion of tbe«»

graving docks are htnger than Messrs. Blobm St

Voss's new fkAtlng dock, wbicb bitter, bowever. fnr

exceeds the dlmenakms of otber floating docks In ex-

istence, the length of which Is seldom more than 300

to 400 ft It seems the bntMers desired a dock which
eonld be tninsported to almost any part of the river

below thlM itort, and also one wbicb th^ considered
xuporlor to nny grnviiiK dui-k for the safe handling
of large and long vesuelH.

P^EW PUBLICATIONS.

AXXrAL REPORT OP THE OPERATIONS OF
THK I XITKK STATES I.II K SAVINC SIOU-

YICB^ for fltfcal year ending June liftMi.

Washington, Government Rrlintlng Oiilce. 1H0T, p|k

533.

Deimrtuienial repoils an' not usmilly tin- imist lii-

terestiug boolcH for otiier than tlie n-adt r wlm srcks

flgUFex on suiiie particular subject. This ri'iiort. Imw -

ever, Ik an i'xt«'ptii>n, contuiuiug as it doi-s a joar's

record of hazardous work hravely done liy tlif ctii-

clent uienihcrs of this most im|>ortant hrancli of tlic

civil service. The «ervlci's of crews for tlic Hscal yt-ar

set out indiaiyfonu till many iiiigfK, and i-ontalumany

an interesting story of advcniun* and IutoIc work.

Besides the saving of Uvea. howcv»'r. thvrc is tlic

brief record of the prevention of deHtruciiou of hun-
dreds of thousands of dollars' worlli of proiH*rt.r by
prompt work of the varlons crews, in warning ves-

sds of lUMpraachlDg dangers and In rpsculng vessels

from periloas posltlonB. There are 2S<t stations on
the teke and sea coasts, and the work perfonned dur-

iQg the year Is thus reported by General Superintend-
ent Sumner I. Klmbnll: "The number of disasters to

documented vessels within the fleU of station obser-

vations during the year was 417, and there were on
board these vessels 4.0118 persoM, of whmn 18 wefe
lost. 'The estimated value of the vessels was f8J§0,-
1-10. and that of tlu lr cargoes t9MM4t,SW>, making a
total value of iiroiK'rty involved fl2.72akfi20. Of this

amount $ll.203.77u was saved to the owners and
11,432.760 lost. Tlie number of vessels totally lost

was «7." These ttgurex do not take nny account of

the numerous cases of aid rendered to mnnll pleasure
craft. There is a very interesting entrj- under the
bead of "VeKM>:i« warned by night signals." daleit

Janiuiry 1s!Mi. TliiK was tli*- nifnioraldc nhrlit

when tiic Si. I'aid wruf aslion' at I.oii-„' I^niix li. ami
an unknriwii sti-.-nin r followcil licr c.xa:ii|>l<', 'i'lii- i-n-

try n-tiardln).' iln' iinuaiiifd vcHst-l reads in |iait. •'Slic

ap]H*ar<Ml tu Im- a lariic trans-Atlantif vi'K'<»-1, aliimst

brnadsidc to iln- slmri". .'inil lo(ik<>d to Iw sirandtni,

but wliilc |iri'iiuraiii>iis witc ln4nt' made In uct tlic

beacli aiii>aruiii>< nadv fnr iisi- she )i;i<'k<-tl imt nf lior

IMTilous iiosiilmi." Tlic nniiif <>f this ni^siciions vt-s-

«fl Ki'i'iiis to lif as luioliiaiiiaMi' as that of Hilly I'at-

t«>rsoir>< assailant, otiit-r mattiTs oontaininl in the
rt'iMirt :tri' :i tine rollertion "f li-ticrs acknowlrd^Miii;
the HtTvii-cs of cfcwn: awards of initials slnre IsT'i,

with hricf narrativf of rctsrncs: taltic of rasualltlcs.

iii;r very coniiili'ti- di'ialls; stati'iiifni of apjiropi-ia-

tious and expenditures; iustructluus tu mariners in

rast> 111" slii)i\vr.'rk ; list di' .lisiricts unil «'Xliaiistive

talilfs (if wivcka and casuultit-s at home and abroad.
Tiii if is afaw a report of the board on Ufe^aving ap*
pllano-s.

INVESTIGATION INTO THK ACTION OF A
WRKW PROPELLER, with special reference to

the i-'iiiiiiarls<iii 111' iKiual trial tiaia ulih fMrnnila

representing model exiierimental ivsults.. I'riuted

for private circniatloo. By Bemhard A. Sinn. If.

E., New York. pp. ."!». AVIth many drawings.

TIiIk work Is an fxietisivf iiiv«-stI«aiioii Into the
tln'<ii-y atirl in<Hi<M°n prartirc of si-iew propulsion. Its

main inifpiisc \v:is to i'oiii|inrc almut actual trials

with a foiiiiula il« ii\c.l iiotii l-'roiidc's cxiK-riiin'iits

and iiiodiiii il li> I'l-ol. W. V. Itinand, of Cornell l iil-

vetsity. to .•illuw of ilitTi-reines in area anii sli:i|»e.

The iin e-.tiuatiiinN •.ijuw >oiiii' very irrejit peeiiliarl-

tirs ill pli i|ii-lli'f ilrsmli. ;ithl show tlial the for-

iiiiila iiiodilied as al-uve .i^rei s in <',ti pci- (•••tit of the
(ases with the aettial trials. Tho wmk is very eoin-

pletely illustrateii with eliaris and diiiwinjrs of wrew
pro|Mdlers. The tables :n>'l liiforinai Ion c-oniiiined

therein an* lia-<ed on '.joo trial trips, and the tablen
i-ontain complete dimensions of vessels and proiicl-

h-rs. and timiliy a complete amilysis of the |H>rforni*

anc»' of each propeller. The vess4'ls are representa-
tive. ranKing in ^Ixe from a 08 ft. tug to a 512 ft.

iH-ean liner, and propellers tmm 4 ft. to 28 ft. dia.;

single, twin, and trl)de serew vcxkcIh from 8 to 24
knot specil. over To dicrerent sliaped propellers are
kIiowii. and the resuli.*< hIiow au etticieney for the
s<'ientiti(-ally designed greatly In excess of what might
lie ternuHl the bit or miss design of propeller. Of all

the ressehf treated the Unltetl states cruiser Martde-
bead shows the maximum eflldeney of propeller.

HI.I K ItooK OF AMKKK'AN SIlIPTMNt:. Marine
Review. 4<Bi I'eny I'ayiie |{iiili|iii«. fleveland, O.,

lip. 447. With lllnstralions. Priee .«.'>,ini.

This liook h» litly termcil by the publishers a Marine
Hiisiness Directory of the Tnitod States, as It covers
iHtth the sea coast and lake interests. It contains the
lists of vessels usiui in socb wurits. and besides lists

of owners* and olBcers* names and addresses, sistls-
tics of lake commerce, and many pages of informs*
ttou regarding deep sen Interests. The illustrations
arc numerous and Interesting.

|"he t wenty-se»'oiid .-innual review of ih.' I>ally
I 'niiiinereial .News, of .San Kr.aiieisi-o. issiiiMl iliii ing
.hdy. Is oiu- of the l>est all-roiiii«| puhli<-atioii<<

of the sort we have ever se«'n. Not only is It an ex-
<H«i)tiou:illy line speeinien of irood printing, but its ar-
rangement iind diversity of interesting i-ontents show
go«Hl JndKtnent and care. Tlic statisties are carefully
workc<l up into tablcH of convenient referenc«\ cover*
ing all the exports of grain, lumber, and snlintm from
the «'oast. There is a very complete chapter of me-
rine nilsiiaiis. and a great variety of articles of Inter
est to the merchant sttd sblpping classes of the coes*^

The illnstrations- are numerous and good. Copies ot
the Review ean i>e had by forwarding 25 cents to the
Commerelnl I'uldishing Coropsny. 94 California
street, San Prandsco. Cal.

CATAL0aUE5.
'I'he series of bnlletinx wlileli is being IMllilished by

the Mniio<-k Electric Mannfactnrini; *"otiipaiiy. St.

Paul Hnlidliiu'. New York, jitul Clin imiati. <»hio. con-
i.aiti a vri-at .le.il nf matter of intich value to every
iiiati wliM ii;is to iln with the L'eiier;ii iiii.' or ntili/.ini; of
electricity, .siniiic of iln- ti-xi may refer more pnrtleu-
larl.\' lo the o|ieiiitioii of machine tools, or other ina-
cliliMTv liy the iis«' of electric motors direct-i-oniiecied.
lint the priuci|»lc ix the same that it would be In a
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hoist ventilator or otlier apporatiia which might be
used Id any bmuch of enKlneerlug \u the uiariDc field.

Tho UuUoc-k motors are made ol different 8pe<^da, and
can be adapted to nil uaes, from operathig macLluery
iu a shipyard to doing rarioua kinds of work on the
dock or on board ship. The bulletlu« arc published
from time to time as occasion demaudx, and readers
of Marine Engineering who are interested in studying
up the practical uses of electricity should send 10 cue
or the other offices of this company for copies.

One of the handsomest catalogues of the season Is

Just received from the Deane Steam Pump Company,
llolyoke, Mass. It comprises 132 handsomely printed
and profusely illustrated pages. <IcvoUh1 to pumping
machinery. Each type of pump i.«i shown In a half-

tone engraving, and iu many instances Kectionai
views are also given. The cover of the catalogue is

flexible black board, and tlic printing upon it In gold.

Under the heaillng of madilne pumjis will be found
full detailed description of light service pumps, surface
condenser with vacuum and circulating pumps, com-
biued single vacuum and water pumps, independent
condensing api)nratus. boiler feed pumps, vertical and
borixontiil piston jiunips for gencriil si-rvlce, bnllast

pumps, etc. In addilion there is a great deal of gen-
eral Information of much value to engineers regarding
pumping apparatus. Copies of tho catalogue can be
bad upon applicntion to the company by mentioning
Marine Kngineerlng.

.\n artistic little b<Hik Is that entitled "Testimonial
Wonders: Songs of Praise about Patent Elastic Felt
Mattress," recclvcHl from Astermoor & Co., lid Eliza-
bet h street. New York. It is printed on coated paper.
In black, and has innrgiiial notes, headings, etc., In

rc'l. Several testimonials testify to the extensive and
very successful use of these mattresses in the navy
nnil in tJovernment vessels, as well as In the merchant
marine. This booklet is devotwl entirely to testimo-
nials, but another, entitled "The Test of Time," Illus-

trates and gives in <letall the manner of making the
uiattiVKhes and the various uses to which liiey are
adai ted. Copies of either booklet can be had upon ap-
plication.

I»uval metallic packing Is fully Illustrated and de-
scribed In a catalogue just receiveil, and many pages
of testimonials are added, showing the value of this
packing for all uses, especially in marine work, for
piston rml, stuffing boxes, valve rod boxes, air pump
buckets, feed pumps, bilge puuii>s. etc. The cover is

verj- nently jirintoil in three coloi-s, and the body of
the catalogue is correspondingly well printed. B. .1.

Carroll, 4:i John st.. New York, is ngeut for this pack,
ing.

The gas engine catalogue issue l by the Westing-
bouse Machine Company, Pitts,jurg, Pa., like all the
publications of ibis company. Is a beautiful specimen
of the printers' art. The Illustrations are full size of
the page, 7 by 'J In., of very light quality, and the
press work Is In keeping. \ cry few catalogues have
such concise detailed descriptive matter as this. In
short. It Is a nmdel catalogue.

J. M. Hayden & Co., (irand Kapids. Mich., have Just
issued a little book of testimonials regarding their
(;|oIk» box metal. The book Ls circular, about three
ln<lies in diameter, the cover being of red paper,
printed upon with silver bronze, reproilucing the color
of the metal. T'scrs of Ik)x metal will And It well
worth looking over this book.
Tlie catalogue at hand from the Power & Launch

Company. Hridge|iort, Ct.. illustrat<'s a variety of
boats, from small yawls and dinghys to large naphtha
ana steam yachts. The illustrations are large and
comprehensive, and the de.scriptive matter as com-
plete as could be desired. Every person Intercstcil in

Slieli craft should send for one of these catalogues.
Engineers Interested In posting theiuselves on the

various kinils and types of lubricators, od cups, safe-
ty valves, and iii.|ettors. should send to the Swift Lu-
bricator Company. Klmira. N. V.. for Its new cat-

alogue. It Is well illustrated and describes in some
detail the various specialties referred to.

A Marine Trap ^

That Never Fails.

The Heintz Steam Saver
» • • •—

•

has been adopted by the Marines of Belgium, FrancCt

Russia and Germiny and is now attracting univer^

sal attention amongst the fraternity in the United

States, where it is now being introduced.

> WHY > ^
it does so can be readily understood by noting the

reasons. It is the SIMPLEST trap in existence.

Has no levers, floats, air valves or grinding joints to

wear out. Vorks in ANY POSITION at any

pressure up to 200 pounds. " Pitch " or " list " oa

the ship has no influence on its results.

ELEVATES the water anywhere.

CONSUMES NO STEAM.
DOES NOT BACK UP.

NO INSIDE PRESSURE.

Easily and quickly opened.

LASTS A LIFE-TIME.

Chief Engineer the International Steamship Co., says :

"I like the trap belter than any I hiave ever used."
"A. F. BREMNER."

THE CHEAPEST as well as THE BEST,
A postal card is enough to learn all about it

WILLIAM S. HAINES,
Sole Manuiacttirer for U. S, and Canada,

J 36 F. South Fourth St., - Philadelphia.
. AQEWXa,

Westerti Steam Appliance Afuacy, Chat. F. Chaic.
Conrrrn* and franklin St., 26 Milk Street.

Chlc«i[«. »>• Boatoo, MaM.
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FOR MARINE ENGINEERS.

A Chief Engineer lias sometliinff to Mjf
oono«riiing Dixon's Pure Fialce-Grapnitotliat
It worth the reading.

lam highly moiiiiui tnl nixon'H Ture Kluku-<iraphiU'
I • lubricant for extirnal jiurts, Kiu'h as ImI piny, joiir-

nalB, etc. We liad tlic IliRli I'lt'-i-'iirt' and I, Pressure
Connectinn-nMl brass^-n run liot in leaving; < iahcston.
Tlii '^- tirn---* s hail been ailjiisicii when in port by apply-
ing tin- 1 hike-t iraphito niixrd witli oil. It entirely
Cooled them witliotii (•aii--in(i ii.H til >^t"ii aiiii i-ast- nuts
back. It in an exii-riiiiit'Iy f,Mod lulivicant fur slide

vahcs and i>ist"n-. We bad sunu' !ie;i\ \ weatl er !«>-

tween * ialvest'in and Nuriulk. with engine rafiii^; beavv
at times. The boiler'^ n't? inclined to pt iinc a little witfi

racinp, causing ibe H. P. .<lide valve and j^ear t«> witrk

ver\ hcasily, and liv frivinj^ the slide valve a little

FI:ike-< irapbile inixeil «ilb water it entirety di>es away
with all the bad jarring; and rnuj^h wurkiuK ni tlie ^ear,

and I find that une-half ot an uunce of i-'lakc-Graphite is

equal to one pint of g<>(Kl cylinder oil for cMifling Talve
And gear to run snuMitlily.

lean with the utmost runlldeiice recoinnieiid it fOT
either internal or exleriiul iiaru> fur lubrication.

JAMES STEPHENSON.
Chief Engineer, S. S. Llanthony Abl>ey.

Any Engineer wiio is not familiar with this
wonderful materiai will receive sample and
pamphlet frao of oharga.

EF»M DfXOlM,
Crucible Co., Jersey City, N. J.

ALCO
VAPOR

Hunting Launch.
SfMrtaoMn'a Floatlat Cenp. Holer controlled
irom bow. Vulve movement, it to i. i6 to
ft. I.aunche<i. Twin .Screws .-i iip»'i iiilty i. i,

J, 5. 7, ij, i«, and 10 h. t>- No licrnnnl cnifincci
or pilot reiiaiml Stu c I anil S;if- tv uruaran*
It^eil No daiiKergu* Naphtha or Oasollne UMd.
No dUaxre tiblv vibration. Sf.nu Tk.n CK.tTS
iM STAMrs puK ta«r Catauwub.

VAPOR ENGINE CO., ^S^^
mn GAS mm mm,

RAPIDS, MUCmOAN, U. 5. 4.,

HunhctiiNn or

Marine and Stationary
Qas and Oasoline

ENGINES.
Also Yacbts and Launches.

SELECTED PATENTS.

5«;,3IW—Means fob Pbopkluno Ships. Jean B. Pin-
chard, San Franeitco, Cat. Filed July 22, 1896.

In an apparatus for propelling vesselfi, suitable
guides secured to the aide of the Tessel, reciprocating
frames moving in galdes, and a luechanlsm for redp-
rocating the frames, combined with two sets of
wings, one for propelling and tbe otber for backing tbe
veaael, hinged to tbe fianin; hotdta for hwUng eadi

H d^ f J

net ot wings in a closed position, a Kllde for
frame, and to which the two sets of books are a^
cured, and means fur adju&tiug each elide ao that
(•it her aet of books can be brought into use. In an ap*
piiratoa for propelling ressels, suitable guides, a alid-
ing frame, and two sets of wlnfB, whldi operate In
opposite directions, combined witn an endwla»>moT-
lug slide carrying hooks for oadi sat 9t wlng% an op-
erating mechaahna for movtag the alldaa, toeatad'tai-
alde of the 'Teasel, and ooaneeting with tiie Slides
through the aides of the ressel, a sliding fnme pro*
Tided with attva r f f* f*. two sets of hbiaed wings
F* F* F* P*, which operate In opposite dlisetkms; and
two sets of hooks tamed In opposite dlreetlens, for
loddng either sets <tf wings, comhlned with alldea to
wfaidh the hooke are secured; tbe plus projecting from
the Inner sides of (be slides, tbe sliding bolts having
outwardly-tiirned ends, and the levers H. and pins
h' b', for reciprocating the bolts, the combination of
a eliding frame having two sets of oppositely-hinged
wings, a locking-bar jirovided with opixmitely-poluted
hooks arranged to slide respectively and alternately

. OTer one set of the wings and lock the ^uute, a lever.

and vuitabie c-duuertionH, whereb/ tfao IsTer Is msds
to shift ihe^bar and tlie hooks.

5Si,0:i'i Speed iMJU Aioii jon Ships. ll'arrew U.
HtCurdu. Boston, Mass. Fiktl Feb. 10, 1898.

\ ship's lop. having a chamber for the reception of
nn iiisulaiinK plinr. and o|n'n at its end for the recop-
liiui of au electric cable, combined with the cable
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|»n>vklf':l with sirciijjih-^lviiij: wires niiil cli-i-trif win s

wia|»i>«'«l i(>>:t'iliiT witliiii uii iiisiilaiiiiK prottM ior, mh I

liiivliij; its Ktr<Mi);tli-t:lviiiK win-s lixcil to the lof:. ind
the eleclrif wires liiNide the 1<»>: Ih-Iuk w^iiarat»>(l from
tbrae wirf«, aud urratiKc I tu ttxiiierate with a push
hiittiii). Tbe roiuliiiiatloii with au oloctric cable, of n
nhip'ti log coiupoiH'd of a hollow divided sbell, con-

taiuing AD ladepeudeat frame baving oppoalte bends
IMcked water tijtht and luerted In tbe aiieU, and von-

talnlBf a cam and means to more It to actaate a puab
taitton to effect tbe dfurtuf «r aa eieetrlc elrcult. In a
ship'tloff, abeadbarincaproijectloii, and a ttlde kmI
baring a collar, eombined witb a piece of tnbtng aar*

rounding tbe rod. and connected to tbe head and
collar to form a water-tlgbt joint. A ship's log coin-

pMod of a hollow divided sbeU having at one end a
rotatlni: driving shaft, and baring within the shell a
train of inecliaiiisni. and a Khaft oxioiided outwardly
from one of tlie heudis to be eiii;<i>red and driven l»y

the driving shaft, combined with a stulflng box,
throutrh wlileh tlie shaft driven by the driving shaft
is extendeii. A ship's U>k. and a rotator, a drlvite^

sliaft inoniited in tlic former an I i-onnertiHl to and to

l>e rotated liy ilie latter, and a driven shaft within
the lo^. the two sliafis belny; eonnecle,! to};ether end
til <inl by illslis ;u«d ))iiis. In cotnbinatiun with a

sliip s lo;;. an elei-1rl4- enlile eoiilalnlli^ electrii- wire-*,

ainl strent't li-k'iviti^: wires, tn-sted toi;«'ther in ii com-
|uict l>uneh and liouud together t)y a protecting cov-

ering, the latter wires being secured to the log;

BUSINESS NOTES.
THE NEW YORK MARITIME RlJdl.STlCK h«« In preparatlen

•n Intanwtional Doraastic aad Export Edition, which promlaei
to te •MTf V «liiBbte Diadfaini thMMgh wkich to rMich eomaicr*
etel honaaa in all fwrts of tha world.

A POLICB KOAT.—The Marine Vapor Engine Co.. I(..... . . . • U« tl)«
City Of Braoklya,{n competition witb lasdiDg laaaeh ballder*.
It wiu bo oatiippod witii tfio woli mown *

City, N.J , hat lieen awarded contract for a police t>o«t i

-' * ' n witb lesdlDg laaa^
^

Unowa aieo vapor <

<;RK1-\'FII-I,n KNOtNKS.-Wifh a rcputntfon of vfBrx'itaBd^
ir\K for tlu :r simple f nginc. W. G. Ik (.>. {iroenlicld. Khsi Newark.
N. J., are (inding conBiderable enquiry for their now coinpoond*
Maay «( thoir lijii^e Mglaoa ai* la motor oporatiag •Metric
plants od well-kaown vacati.

A COJII^OIJND E\<;iNK -John K. Tliropp * Sona, Trenmn,
N. J., are dlMrfl^utinic f.>liter"« descriptive of tltotr well fcir-wn
comp nnd cnfclne fi(r yacMtK, tow bi>i«t)>, etc. It la afon- nnd ;ift

enifini-. vi-rv sul d i>f L(>:i-.triict!rin, drsiKncd for prcMiirrs <ip m
\"j pounds, (."••pits of tlic folder nre sent to all aaldOK fur thein.

THE VI.ADUfT KKDv i VAI \-E.-Thc succcm attained
on the lakes l.y the Uuluiued p;ston pressure redueinR vulve
made by the Viadm t Hru^is Worka, Clevelanil. Ohi.i. hus been of
mm h viih:e in ititroOiu 'mt them on the Atlantic i iiast. The
Ivastrni ajfe-it is Mr. (.'. H. I'm-lcer, iji; (in enwlch Street, New
York.

BIG BARROW MAKING.—Tbe volame of buaincss done by
tbo iJinilBg Wtaaalbarraw Co., Laaaiagf MidiM wbich devotes
itaalf exclaaireiy to harrow laakiag. wfli urnrao many people
when thcv le^rn that It cxceedaaaveaty-flva thoaaaad barrows
ayeur. one oi the types o( dook barrows Is lUtiitrated oIm*
wnere in these eiiluninH.

MARINK S I ICAM TKAI'S -One of the most rxtrnsively used
Ktciim trapik In the world is the " lictntx," which has a great
repatation abroad, and which i» now kMing introduced In this
country bv William S. Hainen. 136 South Fourth street, Phila*
delphli. The latetit circular etates that over scono of these traps
were in u»e up t<< la»t March. Copies i>( thiit circular and fall
detail reifurding the trap can be had up<in uppllcation.

GkAI'HITlC l.fHRICATION- The foUnwinsr i* an extract
from :i letter wh rh has been received by the Jos. I>ixon Crurible
Co., Jeruev ( in . \. J. "1 have used Dixon's Pure I'liike.i .raph ite
on ail the main rubbing surfaces. H. P. Valve included, and liavc
much pleasure in recomnendlag it to any one who wishes t itu-
prova valve or cyltaidar faoM. eswbbMS irtth a saviiut of oO."
D. Raakea, Cbm Bnglaeer 8.8. Brttasala, tSaltrestosi Texas.

8A)IPLBSOPPAaei|IOOIVBHAWAT.—Utbe reprasenta.
ttoos niade by Jas. I#. Robertson A Soas to tlieir advertlaeinent
caa bo carried oat by them, it onifht to pay evcrv enjidnecr
epefatlas high pressure oneines to send for a sample I 't their
iadeamcttlMe packing. There is a great demand for such a

and toe ataanteatnrers eialm tkat tkoy bavo lioaa taet*
nearly tbree years, and kavc setae atronc testimonials.

PACKING FOR Hlf.lt PRF.SSURKS.—Tlie aHbesto-metollic
packing now l)cing manufactured by 1'lie American Steam
Packing Co., Co Federal atteet, lloeton, Mass., is reported as

The Mason

Reducing Valve.

Especially Adapted for Ilulne Work
in connection with Heatings Lighting

and Steam Steering*

THE U. S. NAVY, and lacd cntiNly on a!I anMpsis-
eluding tfac new Torpedo Boats " Dupont " and "Port«w*

thdr
THE NORTHERN S. & C0« and uicd catinly oa
« "Nortbwfst" and •'Northland."

THE PENNSYLVANIA R. R- CO., and us«d entirely

00 their acw Fctry Boats "St. Looja" and " Ptttcburgfa."

M DCERn FROM ABROAD:
XummKB. DBnAim, Ifor. IT, UM.

Ma. A. B. Ria-K, Oepsnliafsa, Aflsat.

Thk M.\<m«s RKiii i.vTxk Co..
Itoiiton, Mao.

;

W |i>K.',y that «<• liiive formerly. lu

lilt' >!• :iiiifi> tnplt! expiinsioii

^iii>-'<. tii.Nl dlltt^reiil c'linotrui-liimK of rr-

iliii tiv v .iln-i- fur tlir liiicli Ktram pref^urr

otl&tlba. to the lower of ,' '-Kill II-* . with

-eoniplninte over the >iiii "'liidil---

ii<-«!« of tti.'s.- ; tint nf tor Iia\lnj

) 11. H (i.r Ki'V. rrtl year?' usnl tlie

' MiLOou KeitiU'liift Valve*, w
liHV>* not only l>eeu exempt

from coniplalntR. 1>nt liat<-.

on the contrary, liuani tlivM-

vnivee much pralMd; and

can therefore reeominend tlio Maiun Ke-

duelng Valve as lielng. In our opinion. <>f

tUc bMt eonetroctiun that esiat«. relinhlc

111 all respect* anil quick in its reguUtloii.

Yours re«)M>etriilly.

THK noUK YARD AND £N'G1N£
VACTWT OF BIAIlfOMB.

THE MASON REDUCING VALVE IS A PERFECT
WORKING APPARATUS* AND IS THE RE-

SULT OF J5 YEARS* EXPERIENCE IN THIS

LINE VE GUARANTEE THEM AND WILL

SHIP ON TIUAL. j$ jH j» j» Jt

Seat On Application.

THE MASON REGULATOR CO.,

BOSTON, MASS^ U.S. A.
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i;. s. TWIN-SCREW QUNBOAT NASHVILLE FOR
SERVICE IN ASIATIC WATERS.

One of the most interesting of the smaller ves-

sels which have recently been added to the Navy
is the steel twin-screw gunboat Nashville, built

by the Newport News Shipbuilding and Dry
bock Co., at Newport New\s, \ a. To the en-

gineer especially her machinery equipment is of

more than usual interest, in that it consists not

sions are: Length between perpendiculars 220 ft.,

over all 233 ft. 8 in., beam 38 ft., depth of hold 15

ft. 10 in. ( )n a draught of 1 1 ft. her displacement

is 1,372 tons, 'llie contract for the construction

of the Nashville, ready for sea, exclusive of arma-
ment, was $280,000, and on her trial trip, when
her corrected speed was i0.2g knots, she earned a

bonus of $45,980 for her builders. She recently

went into commission at tlu' Norfolk Navy Yard,
to do patrol duty in Key West watcrs.on the look-

i;. S. TWlN-SL kKW OUNHOAT NAsHVILLK OKI TINT. READY FOR SEA.

only of a combination of quadruple and triple ex-

pansion engines, but of Scotch and water-tube

boilers. From the exterior views here presente<l

it will be seen that the Nashville is a very hand-
some vessel, clean cut and trim. Her funnels are

unusually long and consequently slender looking,

but this is offset by the two pole masts, so that a

ven,- smart boat is the result. Her general dimen-

out for Cuban fUibustcrs. Before long, however,

she W'ill likely be ordered to the China station.

The interior arrangements can readily be seen

in the longitu^linal section published herewith.

The Nashvillehas three decks,and almost straight

back, with the upper deck flush right fore and aft.

On this deck there are four 4-in.. rapid-fire guns,

protected by shields, and it is used for working the

Google

www.libtool.com.cn



2 MARIMH ENGINEERING. September, Un.

www.libtool.com.cn



MARINE ENGINEERING.

ship. The main deck contains the officers'

rooms and executive offices, and also the

galley and pantries. On the main deck
Uwre are four 4-in., rapid-fire gum in spon-
sons, protected by 2 1-4 in. nickel =ti t'l arm-
or. There are also four 6-pounder t|uick-lire

guns in sponsons on diis deck. Two i-

pounders and two machine guns are car-

ried on carriages for fitting in boats or use
ashore. Below on the berth deck the crew-

are housed forward. The bunkers arc car-
ried up alongside the inachiner>' spaces on
this deck. Bclmv, the engine rooms extend
to the inner bottom in this part of the ship,

which is carried up to the water-tight
sloping deck, and the spaces between the
skins are used for fresh-water tanks. On
the berth deck the dynamo room, and ma-
chine shop, and wash rooms for firemen and
machinists, are located between the smoke
pipes. F'jr.vard and aft of the machinery
spaces there are crew's and petty officers'

qtarters and various store rooms. Below
tiiis deck there are ammunition and store
rooms and the trimming tanks at the ends.
The Nashville is equips vnth nine boats.
inclu(!incr a T,n ft. steam cutter. It was
originally intended that she should carry
torpedoes, and a bow port was fitted, but
when she was equipped the gear was not
put aboard. Below the main deck and in-

cluding the double bottom under the tna-
dunery spaces there are 53 water-tight com-
partments in the ship.

The machinery consists ol two sets of ver-
tical four-cylinder quatlruj»le expansion en-
gines, together with all necessary auxiliaries,
and four main boilers of the Yarrow type,
and two auxiliary single-ended, single-
furnace Scotch boilers. Drawings of the
main engines are here given.
When steaming at full speed with quad-

ruple expansion, the main engines run at

300 revolutions per minute taking steam at

350 lbs. pressure per sq. in. in the nigh pres-
sure valve chest, irotn the Yarrow boiler.-^,

and steam at 160 Ibi. pressure per sq. in. in
the ist I. P. receiver, from the Scotch bal-
ers. The engines are fitted with the low
pressure cylinder forward, with disconnect-
ing cnuplings between the L. P. and 2d
I. R cranks. By this arrangement, when
cruising at k^w speeds the L. 1'. cranks can
be disconnected, and the engines run triple

expansion by turning steam from the
Scotch boilers into the high pressure valve
chest. The piping is arranged so that a
check valve in position prevents the pos-
sibility of the higher pressure steam from
the Yarrow boilers under any circumstances
flowing into the Scotch lx>ilers. In design
the engines are very strong and compact
as will be noticed in the engravings,
>nd in workmanship they arc beautiful

OtIVMUOd
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tCALt or rier

ancc in each cylinder is about 5-8-in., divided be-

tUL-eiJ tlic iwo i-nds. The piston valve chests are

fitlftl with liners, and relief valves are fitted

I Ml the iiiterniediaie and low-pressure chests. The
valves are of cast iron, ami balance pistons are

tilled til the 2d I. P. and L. P. valves. The
i vlinders are supported by wrouglil steel flanged

oi>Uiiini>, carryinff the crosshead guides and stii-

fi-iii<l with steel tie rods, as shown in the photu-

1,'rapli. Composition relief valves, 2 in. dia., are

litti-«l r>n all cylinders, with casings and drain

pipes, riie main cylinders and valve chests are

clotlied with magnesia and lagged with black wal-

imi, Svcnrcd with brass bands, making a verj" ar-

tistic job. The bed plates are steel castings of I

>ecli<jn. in four parts, bolted together and stii-

feiu-d with ribs, and secured to the engine keel-

sons by 1 in. forgi'd steel bolts. The pistons are

of cast ste^l <lished, each having one packin;^'

ring, I 1-8 in. by 1-2 in., of ca.st iron sprung intu

position. The ro<ls are oiI-tenipere<l forge<l steel,

.^-in. dia.. and are ground true. They work in

cotnpositioii lined stuffing boxes fitted with Wat-

son's metallic packing, which is also used for the

valve .>tem bo.\is. The II. P. and 1st 1. P. valve

stems are t 1-2 in. dia., reduced to i 1-8 where

ihcy pass tbrongh the valves, and the 26 I. P.

and 1.. P. are 1 7-8 in. dia.. reduced to 1 1-2 in.

The crosslicads are fitted with manganese bronze

»Iipl)ers, working against while metal on the

ahead slides, which measure 10 1 -2 in. by 8 in. The

pins are 1-2 in. dia. by 4 in. long. The cross-

inad guides are of cast iron, bolted at the top to

lugs cast on the bottoms of the cylinders and a:

ilic bottom ti» forged steel cross bars, secured ta

tin- i ngine columns. They are single sliilcs, witli

metal lips to take th^ thrust when backing. They

I Ml f I.KV.M rON I,, p. KST.lNfr

>|)i-i-imens

They are

cylinders 1

1

an<l 34 in.

The cranks
apart, the

and the others

regular secjuenee

of mechanical skill,

rights and lefts with

in.. 17 in., 24 in.,

and 18 in. stroke,

are .=.et 90 deg.

II. P. leading
foIli»witig in

Each en-

gine is fitte<l with one hiuh

pressure pi.ston valve 6 in. dia.,

two 1st 1. P. i>is:on valves 6 in.

«lia., one 2d I. P. double-ported

slide valve 26 in, by 24 in., and
one low jiressure double ported

slide valve 37 in. by 24 in. The
cylin<lers are of line cast iron,

with barrels 1 1-16 in. thick, fitted

vtith liners of close grained
cast iron 5-,S in. thick I)'ire<l ver-

tically in pl.iCe.

.Ml exccp: the high-pressure

are fitted with jackets on lower

headsand bodies. Thelinearclear- INBO.ARD VIKW I'ORT ENGIVKS U.S. S. NASHVII.l.E.
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I. P. 3 i-Jin.,II

k-ri-d. Coii]>lin

are cast hoIlow for water circulation. TIk c. mi-

nccting rods are oil-tempered, forged steel, fin-

ished all over, 40 in. between centers, turned 3 3-4

in. at the bi^- eti'l am! 3 in. at tin- lu-ck, with a

1 1-2 in. hole bored through lengthwise. They
are secured to the crank pin brasses by 2 in. bolts.

(|ini|>3sition di.-^tance pieces are fitted between
tlie butt and crown brasses and are removable

without taking out the cap bolts. The crank
shafts are in three .-sections, the forward and after

sections having each one crank and the middle
section two cranks. They are 15 ft. long by 6 1-4

dia. and are bored axially with a 3 1-4 in. hole.

The pins are 6 3-4 in. dia. and 7 1-2 in

long, with a 3 1-2 in. axial hole. The webs are

7 1-4 in. wide and vary in thickness,

thus: If. P. 4 in., 1st I. P. 3 3-4 in., 3d
'. 3 1-4 in. Tlie ends are cham-
Hsks are 13 in. dia. and i 5-8 in.

thick, ( .ich h i ! ; j,'ether by six I 5-8-in. fo^fed
steel bolts. X'alve gear is of the Stephenson,
double-bar link pattern, the ist I. P. valve steins

being carried by a crosshead. The eccentrics are

cast iron with an eccentricity of 2 in. The back-
ing eccentrics are keyed on the shaft and the go-
ahead eccentrics fastened to them by through
bo!t5. The H.P. and 1st LP. eccentrics have a
2 in. face and the 2d I.P. and L.P. have a 2 3-4
in. face. Tlie straps are composition, finished all

over, and lined with white metal. I'orgcd steel

is used for the rods, tlie distance from center of

eccentrics to center of link pins being 3 ft. 7 1-4

in. The main links, link blocks, and suspension

links are all oi forged steel also. Eccentric rod
pins are foiged on the main links, 11 in. between
centers. Composition, lined with white metal, is

used for crank slialt hearings. These are turned
cylindrical, so that the bottom brasses can be
slipped out without takings out the crank shaft.

The cap balls are i 5-8 in. dia. TTie reversing

shaft fur eucli eiij^ine is forged stcel, and the link

arms are made w ith a slot fitted with a cast steel

block, adjustable !)y n screw and liand

wheel, permitting a variation of cut-off.

from about 0.5 to 0.7 < ti the stroke. The
reversing gear consists oi a steam cylinder
and a hydraulic controlling cylinder act-

ing directly on an arm fixed on the reversing

shaft. The working levers are on the inboard
side of each engine between the H.P. and I.P.

cylinders. .\n elaborate system of lubrication is

provided. Kacli engine is fitted with a 5-gallon

tank overhead connected to lubricators on the en-
pne by 1-2 in. pipe. There is al-o an additional

tank from which oil can be run into the crank
shall hearings imder a head, if necessary, A sight

feed oil cup is attached to each steam main at the
H.P. valve chest, and globe cups are fitted to the
piston and balanri- valves. Water pipes are also

fitted to all moving parts.

The exhaust passages from the H.P. steam
chest to the ist I.P. steam chest and from the lat-

ter to the 2d I.P. are cast in the cylinder casings.

I'mm the 2d LP. to the L.P. steam chest two

o
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copper pipes, one on each
side, carry llic cxliaiist.

That in the inboard side is

7 in. inside and is fitted

witli a straight way valve,

whicli is shut when riin-

ning triple expansion. On
the outboard side the ex-
haust pipe connects with
both the L.P. steam chest

and the condenser. The
branch to the condenser is

7 1-2 in. dia. The live

.steam pipe from the Yar-
row boilers is 6 1-2 in.

bore, reduced to 5 in. in

the branches at llic en-
•jinos which connect with
the throttle valve. The
branches from the two
auxiliary boilers are 4 in.

bnro feeding a 5 in. main
reiUiced to 3 1-2 in. in the
braiK-hes which connect
Willi the 1st 1.1'. valve
chests. Each engine has
a double poppet throttle

valve 4 in. dia. bolted to
the his;h-pressiirc cylin-
der casing.

To run triple expansion
the disconnecting coup-
ling between the 2d
and L.P. cranks is un-
coupled, the exhaust from
the 2d I. P. to the T,.P.

valve chests shut i irl ami
the valve between the 2d
I . P . and condenser
opened. The Yarrow
boilers are shut down, as

is also the valve on the 5
n. steam main of tlie aux-
iliary boilers leading from
the boiler room to the en-
gines. The stop valves on
Oie auxiliary boilers arc
then opened and the live

Steam flows from the
branch pipes of the two
Scotch boilers to the T
which leads out to the en-
gine room. A junction is

made with this T by the

main from the watt r-tubo

boilers, between the single

5 in. main leading to the
engines and the branches
to the .Scotch boilers.

Close to this junction is

the check valve before re-

ferred to. The steam from
the Scotch boilers meets
with no resistance here

i_ r- . I '^'-JP', t
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when the Yarrow boilers

are shut down, and conse-

quently it lifts the check
and flows into the 6 i-2

in. main which leads to the

H.I', valve chests.

The thrust shafts arc I2

ft. 6 in. long, 5 7-8 in. dia,

bored with a 2 7-8 in. axial

hole. Each has 9 collars

8 7-8 in. dia. and i 1-8 in.

thick. The bearings are

fitted with the usual oil

and watercooling arranfje-

ments. The propeller

shafting for each engine is

46 ft. 2 in. over all. 6 1-8

in. dia. and bored witli a 3
in. axial hole.

The propellers are man-
g a n e s e bronze, three-

bladed, 6 ft. 8 in. dia., 7 ft.

pitch, a true screw. The
starboard propeller is

right and the port left

handed.
The condensers which

are fitted outboard are

cylindrical, with composi-

tion shells and seamless

drawn brass tubes. The
dimensions arc: Dia, of

condenser 3 ft., length be-

tween tube sheets 8 ft.

The number of tubes i.>

046, giving a cooling sur-

face of 1.238 sq. ft. and
for both a ratio of cool-

ing surface to total heat-

ing surface of 1 to 2.16.

Each pro])clling engine is

fitted with an air pump,

14 3-4 in. dia., secured to

the back frame and
worked by arms and a

rock shaft from the 2d LP.
crosshead. Centrifugal

pumps are used fur circu-

iatiun. with 22 in. fliers. 7
in. suction and 6 in. dis-

charge pipes, each driven

by a single vertical engine

6 in. by 5 in. /\n auxiliary

air pump is driven by each

of these engines by arms
from the crosshead. These
pumps are 6 in. dia.. with

4 in. stroke an<l suction

pipes 2 3-4 in. <lia. and de-

livery 2 1-2 in. dia. The de-

livery pipe discharges into

the delivery pipe for the

main air pump and the

suction pipe is fitteil with
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a branch for discharge from the evaporator
trap. No auxiliary condenser Is fitted, the

auxiliaries exhausting into a main con-
denser, or into the ist I. P. valve chest as

desired. There is a vcr>- complete installation of

auxiliaries, including a number of Blake vertical

duplex pumps wnth composition water ends. The
main iced pumps have 7 in. steam and 4 in. water

ends with 7 in. stroke. There is also a

fire and bilge pump, with steam cylinder

7 1-2 in. and water cylinder 4 1-2 in by
8 in. stroke, also bilge and sanitary pump
with steam cylinder 6 in. dia. atid 7 in. stroke,

and water cylinder 4 in. dia., and a distiller

pump with steam cylinder 6 in. dia. and water
cylinder 4 in. dia. and 7 in. stroke. The distilling

apparatus includes a Baird evaporator and two
double-coil Baird distillers, and a combined fresh

and salt water pump, with 3 i -2 in. steam cylinder

and 2 1-8 in. water ends by 4 in. stroke, in each

fire room tlu re is an auxiliary feed pump.
The weight of both main engines complete is

slij^tly in excess of 28 1-2 tons.

There are four main l.K)ilcrs of the Yarrow
type, located in tlie forward iireroom. Drawings
of these published herewith show the details of

desif,Mi. They are fitted in a fore and aft position,

one un each side of the keel line; facing in a

common fire room athwartship. Each boiler oc-

cupies a space 8 ft. 9 in. long, 7 ft. 5 in. wifle, and

7 ft. 6 in. high, and weighs with littines about

6 1-2 tons. The weight of water in each h ap-
proximately I 1-3 tons. The grates are 3 ft. 9 in.

wide by 6 ft. 8 in. long. Each boiler has 730 i 3-8

in. O. D. Copper tubes, 13 P,. W. G. thick. The
grate surface is 25 sq. ft.,and heating surface 1,000
sq. ft., a ratio of heating surface to grate surface

of 40. .Ml of the material subject to |)ressnre, ex-

cept the tubes, is open hearth steel. The edges of

the water and steam drum sections are planed
trite and grooved and joined with red lead. The
tubes arc spaced zig zag, in 9 in. rows 2 1-8 in.

centers longitudinally, and i 7-8 in. diagonally.

Each boiler is fitted with a Thomycroft
automatic feed regulator.

T'l; ary l)oilers arc two single-ended,

single lurnace, .Scotch boilers, 9 ft. 10 7-8 in.

long by 7 ft. 6 5-8 in. dia. Dimensioned draw-
ings of tiiese boilers arc also here g^vcn. Each
is fitted with one corrugated flue, 40 in. dia., with
grate 6 ft. long, and has 98 ordinary tubes of xo
B. W. G. and 30 stay tubes of 6 B. W. G. The
heating surface for each is: Tubes, 544.27 sq. ft.;

furnace, 47 sq. ft.; combustion chamber, 83.74
sq. ft.; a total of 675.01 .sq. ft. The i^ratv surface

is 21 sq. ft., giving a ratio of prate surface to

luaiin;.,'- surface of 32.14. Each boiler wcitrhs

with fittings about 1 1 1-4 tons, and contains
about 51-2 tons of water. Open hearth sted is

used for the plates, and Clapp Griffith for fhe
rivets.

The specifications for plates called for steel

containing not more than .035 of I per cent of

prosphorus and not more than .04 of i per cent

of sulphur. Transverse specimens of shell plates

were required to show a tensile strength of

between 58,000 and 67,000 lbs., and an elongation

of not less than 22 per cent in 8 in. Longitudinal

specimens of the same tensile strength had an

elongation of at least 25 per cent in 8 in. The
elastic limit was required to be at least 29,000

lbs. I-'or furnace and flange plates the tensile

strength required was between 50,000 and 58,000

lbs., and an elongation of 26 per cent, cither

loi^itudinally or transversely. Very severe tests

were also applied to the rivets, and all boiler tubes

were required to Stand a hydfoatatic pressure of

at least 500 lbs.

The boilers were built of two courses of sheets

each with curved top sections. The shells are

11-16 in. thick; back plates, 5-8 in., combustion

chamber 1-2 in. and furnaces 1-2 in. thick. The
inner butt straps are 9-16 in. thick, and outer butt

straps 5-8 in. tliick, treble riveted with 13-16 in.

rivets.

There are two smoke pipes, witli tops 80 ft.

above the grates. For the main boilers the pipe

is 5 ft. dia.. and for the auxiliary boilers 3 ft.

dia., both finished to an outside dia. of 5 ft. 6 in.

They are fitted with ladders on the forward

sides. .\sh hoists are fitted in each boiler room,

and a Sec ash ejector in the forward fire room.

Water for the ejector is suiqiHed with an auxiliary

pump, of whkh there are two, one in each fire

room.
Forced draft is provided by three Sturtevant

blowers. There are two 36 in. blowers in the for-

ward fire room, with double engines 3 1-2 by 2 1-2

in., with cra!ik> sit oj)jK)site; and one 48 in.

blower in the after fire room with cylinders 4 in.

by 3 in. Each blower takes air from the fire

room, which insures a good down draught of

fresh air, and delivers it to dncts leading to the

ash pits. There are also seven fans, driven by
electric motors at various points on the berth

deck and below, to secure good ventilation in the

living quarters.

The electric plant consists of two General Elec-

tric direct connected sets, supplying current on
the lighting circuits to 240 incandescent lamps,

one search light and the usual signal lamps.
There are sixteen coal bunkers with a total ca-

pacity of .^oo tons, sufficient for a distance of

about 7,000 miles at cruising speed.

Severe tests were imposed before acceptance of

the finished machinery. The auxiliary boilers

were filled lull and heated until a pressure of 250
lbs. was reached, and the main DoUers and alt

connections were tested in the same manner to

3CKJ lbs. per sq. in. After being put aboard the

main boilers were tested by steam pressure up to

300 lbs., and the auxiliary' boilers to aoo lbs. per

sq. in. The cylinders, jackets and valve chests

of tlie main engines were subjected to hydrostatic

tests, as follows: 11. P., 360 lbs.; ist 1. P., 225

lbs.; 2d I. P., 150 lbs., and I. P. to 100 lbs. per

sq. in. Tlie exhaust side of the I. P. clicst? and

the condensers were tested to 30 lbs. All pumps,
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valve boxes and all fittings of feed pumps were
tested to 450 lbs., and fire and bilge pumps to
3f)o Ihs. per $(]. in.

I l itis (or the iu)]] were drawn by the Bureau ot

Conatruction and Ki-])air, under the supervision

of Chief Constructor Philip Hichborn. I'. S. N'.,

and for the machinery under the supervision of

Commodore Ceoree W. Melville, U. S. N.,

Chief of Bureau of Steam Kngineeringf.

The contract trial over a .^o kin it course nf{ the

New Enj^Iand coast was conducted by Passed
Assistant Engineers W. Strother Smith and C. B.
Price. V. S. \., whose report fA the trial is here

reproduced from the Journal of the American
Society of Naval Engineers.

Trial Trip Dais.

'I']ic trial pa<sf'l off without a hitcli of any kind,

tlic ciif^iiics were remarkably tree from vibration,

the bearings were COOl without the use of water
on them, the boilers steamed steadily, the

Yarrow boilers carrylnjf steam almost as steadily

as the Sciitch type. Live sti'am was frequently

admitted from the main steam pipe into the first

receiver, and at times live steam was admitted
also into the second receiver. The coal used was
NutlalberK^. put up in bags of 112 pounds net.

The trial crew numbered 83 officers and lut

m

including pilots and draftsmen, Tlie engine
room force, 44 in number, was ilirected by Chief
Engineer John A. Williams, connerted with the
Newport News Co., and was <liv:dcd as follows:

chief engineers, 2; engineers, 2; machiriists

isjiicial), 4; oilers, ij; boiler makers. 2; water
tenders, 3; firemen, 8; coal passers, 4; boys, 4;
yeoman, i, and storekeepers, 2. The water
tenrU-rs and oilers were machinists wlio had
worked on the erection of the machinery.

Dnoght of water, bectnnlng of trial, fonrnnl, ft. anil In.
Ix'k'iitKiriK nf irUI. !tft. It iuhI Im
< i») "f trial, rurWHr'l. fl. himI In,.,.....
eiid ol trial, aft, 11. ami In

aMMi.farvaril, ft ami in
iiic*iiafit,fl. aail In . . .

arera|t« on trial, fl. xinl In
DilplBMnivnl (monii), t<iii»

Araa of lniiiier)ie<l iMlil«lii[i mm-iIuh
Wetted «nrf«i B, xiuwrr K-et
Sp«Nl. iiicim kii.u,
Slip (iiiifau of iKtth terewr I per cent
S|Mie.n . areaimmeniefl DitiUhipieatlon^l.H.P. (il)w>...
spe(Mii X <li*plaoenienti ^ I.H.r. (At
I. U.P, (^>par lUO *H It. M<*ti«<l iiiirrii-'>'

» I0«4
12- i
;i- 9
U- 0
9- 9*;
12- I

10-11%

J70

2S.6

SIS.tl

svNoi'sis or s I ( AM II »..

RoTolutlouii of inuiii engine, per iiiinal*'
*" *, ft. ittr minute

*, In boilera, per ir>iiK' S'arrow,
at aoglne. p«r gauge
lat raewtvvr, abMlntoM reealvw.abMtlul*
3d re< elv«r, MbMlaM

\acnuni in '"iKleimtT. in*lli>,,,,,.>..
Tltrottla valte u|>«niiig ,

Double atroke* of clrralatiiiK pimp, in
mlnate

DoaMestrokw of fee<l pump, per mln . inatlt
SaDMratara in degrees Kulircnhejt

Kngina room
Udaetlon ,

Dweiharg* „ >.„
t*^. In tank
Plre room* , ,

Air praaanra In <tncta. mono, ladMM «f water.
HaToliitlon« of fon-«»l iliafi Mower*, avarage,

per minute
Mean preiwura In eyliii<l«n>. II. P

lilt I.P
•Al I 1'

.v- . UP

/'••rl.

.tunjia .ii»-i.;t

Wt aux.. irA

M» 249
IM 141
R 7:i

wM*. « i<lv.

3M S33
njt aux.,

H
116m
IM

lai

112
136

t.«t

71 !B
4.'..:tH

•«.*!

7718
4.-.r,r

tt.K

Aggreiiiiti' ei|iiivaieiit pr«>>»ure rcfcrretl
I.,. P. plalon

I. H. P :

U.P. eyilmler
lat I. K cylinder
Id I.P. ryfinilor

I, r rvlimlrr
iV>l).',-t!v.-. englM ,
I'irculatinc pump
Thrve feedpumiw...
Throfi foronl .Iraft Mciwara
Oihi-r uiixlllaries

Coll"<^ilv<-, main engine and ctr<-uUtlii|{
piimp" (.li

Tot.'tl nil niwliinory In
Iiidic.-xtnl lUruKt tiiiiiiii Hnylur f)iilv>. Il»
Indicated tbruat per aq. ft. o( ilavelopad

to

I:i7 *t
yT.-..2;i

i;m.n
7M

«l.7«

3.n

Mm ,

Indleaied thrual per aq. In. drnMAiarf;
Ciil>lc> fl. »wi>pt jier minute by V. P.

i- r I II I'

. ft. CI

'. par I .

r w|. It. grai* nrflm, tout.

. cooling Burface per l.ti.P. Id).,

toUILH.P.,

4J» 4M
S.11
17.M

.474

Sij.

ft|.f».«(U.£i
LllJ>.parw|.l

bwUag'rarfaM. totaL

.

ton madriawy O^aaatty watgkt}..

Coal Kind and quality, Nuttalbcrg, hand-
picked and bagged. Pounds per hour, 7,593;
auxiliary boilers, 1,940, Yarrow, 5,653.
On the run from \ewi>ort News to P.ridgeport.

a trial was conducted by Passed Assistant Engi-
neer W. Strother Smitii, U. S. Navy, with the
engines working triple expansion and the tw
Scotch boilers under forced draft. I'lic follow-

ing^ results were obtained:

l>ii>t«ncf run tluring trial, aaatkai atflaa. r>i

i;iap»«l tliiif, iionri.. inlnntaa, aaemHia 4'.'n-l6

A<<T»Ke •>|>rr<l, kniili* II.IW
slip. ftvT •••lit 1024
Wind, points from alieaal 16

fonia. navy ttamianl 4to*
StaamprMaiura,avarafi>..... 114.41

Starfaanf. /Vrf.

Uckolutiomt.aToraga 1*07 I81JIS
l.ll.P., mataangiiMi Ml-., wi.si in 3»>

l.V 411 il 4:> I.-.

I..I'.... Ki.*\
t'Jlal

. aw.n '.I14B
f'>llc'tln>. both pii;jim-» iX> Xli

all murliluary In niieratitin 44H.lil

Coal per I II. P.. par iKHir SM
t'omiunie.1 per ttnnr, lb« t,273JI

E(|iUTiiieiit • Mii.uniplioii. loiij. piT day IS.ii'C

On this run the coal used was New River
steam coal.

The Hon. Tlieo. Roosevelt, Assistant Secre-

tary of tlie Navy, delivered a patriotic ad-
dress at the feirinal opening of the Naval War
College, at Newport, K. I., June i, in the course
of which he said:

"This nation cannot stand still if it is to retain

its self-respect, and to keep undimmed the honor-
a!)Ie traditions inherited from the men who with
the sword founded it and by the sword preserved
it. We ask that the work of upbuilding the navy
and <if putting t!ie I'nited Stales where it sliouM

be put among maritime powers go forward with-

ottt a break. We ask this not in tiie interest of
war, but in the interest of peace. No nation

should ever wage war wantonly, but no nation
sliould ever avoid it at the cost of the loss of
national honor. A nation should never fight un-
less forced to; but it should always be ready to

fight. The mere fact that it is ready will gener-
ally spare it the necessity of fighting. If this

country now had a fleet of twenty battle ships
their existence woidd make it all the more likely

that we should not have war."
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MBTHOO OP SBCURINa AN AUTOORAPniC
RECORD OF STEAMSHIP VIBRATIONS.

BY PRUF. W. F. DURAND.

The purpose of a vibration recorder, tlie use of

which in recording tlie vibrations of ships has

been iUustrated in the June issue of this joarnal*

is obviously to record in some autographic man-
ner, relative to the earth or to the mean position

of the ship as a whole, the vibratory motion of tlic

shi^ at the ^oint of appHcation. At any instant

a jfiven portion of the ship is necessarily moving
simply in one direction. Th;> din-clion, how-
ever, will continually chant^e so that the motion

as a whole may become very complex. In a I! in-

struments for rcfonlinqf sncli ini ncTnents it i>

therefore customary to analyzi- the motion into

two or three components at right angles to each

other. Thus a jMurt of the ship mav be describing

a more or less irregular oval path situated in a
transverse i)lane. or not even ri strirtcd to any < ine

plane. The only manner in which such a motion
can be atit<^TaphicaIly recorded in such way as to

show its relation to time is by moans of a decom-
position into components (i) vertical and (2)

horizontal transversi' it the motion is in one plane,

or fi) verticil (j) hori/rontal transv»Tse and (3)

horizontal longitudinal if it is not restricted to one
plane. The vertical component tinis shows sitn-

ply Uie vertical part of the motion relative to time,

or as we may term it, the time history of the verti-

cal part »[ the motion as a whole. Similarly, the

Other coni}X)nents give time histories of the other
parts of the motion. From such components the

motion as a whole may l)c rrronstnicti'd if cU'sired,

though this is usual'v not necessary, as the in-

vestigation of the motion and its various charac-
teristics may usually l)e more advantageously
studied from the components, as recorded, than
frr>rn such a reconstrttction of the complete move-
ment.

Taking now the horizontal

component for example, we note

that its chief charactcri.'^tic is its

more or less irregfularly recurrent

nature. The maximum displace-

ment goes from extreme right to

extreme left and to extreme
rigiit again, in general once for

each revolution of the engine.

This part constitute^ the funda-

mental period or cycle. Within
this cycle the history may be
either .smW.h or irrec;^u!ar, as

may be seen from numerous ex-
amples of vertical vibrationn in

the curves alx>ve referred to.

Now, in order to eflect the

autographic record of a horizon-
tal vibratory motion of this

character, a well known prin-

ciple of mechanics is niade use

of. This may be illustrated in i if. 1. T A rep-

resents a siniple pendulum with weight A sup-
ported at P. Xow, suppose that the natural

FIG. 2.

FIG. I.

period of vibration of this pendulum is i sec. and
suppose the {joint P to receive a small horizontal

vibratory motion in direction as indicated by the

arrows. If such disturbances are timed so as to

correspond with t!ic natural

period of the pendulum, or one
per second, the weight A wilt

gradually acquire a large os-

cillation far exceeding in

amplitude that of the displace-

ment applied. The same phe-
nomenon is familiarly illus-

trated by the impact of the

feet in walking on a bridge

where the natural period of vi-

">ration of tlie latter corre-

sponds to the period of the

step. A comparatively trivial

impact may in such cases

give rise to an extremely vio-

lent oscillation. If. on the

otiur hand, the disturbances

applied at P (Fig. 1) are very

nuuh more rapid than tlie

natural period of oscillation, it

can be shown mathematically,

and results experimentally,

that the weight .\ suffers no
appreciable displacement. In

such a case llu" ])0!nt P
ami the suiii^irtinj^ frame really vibrate

about A, which for the time remains practically

at rest. Suppose next that wc attach to A a

marking pen. and to the frame work supporting
P a >;tri]) of pa]HT moved l>y clockwork steadily

upward relative to the frame. The paper would

then oscil!ate relative to A, and as it moved up-

ward, there would by the combination of motions

be traced ujxjn it a curve showing the time ln>-

tor>- of the hcnizontal motit)n of the frame relative

to .\, or, vice versa, of .•X relative to the frame.

The p.">int to be borne in mind is that in the in-

strument as ideally constructed for the utilization

of this principle the ship and with it tlie frame

of the instrument*and the paper itself must all be •

c<"nsi<lere(l as vibrating relative to the weight

.\. the latter being the |>oint really at rest so far

as the vibratory motion is concerned. In the

acf.Kil :vistrnniet>t it nmy be more convenient to

attach tlie marking pen at >ome jxiinl other than

A, in the line A \ \ or its extension. This may be

done in order to magnify for record the actual

motion of the frame relative to the point A, and is

thus nierelv a geometri. al device not otluTwise

ufTeeting the theory or o])eration of the instru-

ment. In the actual construction, however, it is

not convenient or necessary to carry out these

principles to the ideal extent indicated above. The

reasons for this deiMirture will be briefly referred

to at a later point.

It thus appears that the fundamental require-

ment is a form of pendulum in which the peritT<I

is somewhat longer than that of the vibration :o

be recorded. Now on board ship the iMrriod of

the principal vibration will be tlut of the engines,
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whicli may be taken usually at fr-^m 60 revolu-

tions per niin. upward. It follows that the pendu-
lum should be such that the period for a double

swiiifj should be less than 1 sec, and that of the

period as usually stated should be less than 1-2

sec. If a simple pendulum such as P A were to

be employed its lenjifth would in such case be

necessarily greater than 9 in. It is well known,
however, that comp<iund p<"ndu-

lums. or vibratinp systems, may be
arranged in which the time of vi-

bration is much increased without

an undue extension of the di-

mensions. That made use of in

the instrument here described is

show!» in I'ig. 2. A and 1! are

cylinders with axes horizontal

pivotted at C and D. A fork F

FIG. 3.

attached to B reaches up and engages with a pin

attached to A as shown. Now. in t)rdcr

that such a system may oscillate duj to

shall involve a rise in the center of gravity

of the system as a whole, an<I, other things being
et|ual, the less such rise tJie less the return force

and the longer the pL-riod. Now it is readily seen

that such a disturbance will tend to raise the cen-

ter of gravity (»f A and to lower that of B. Hence
by a proper ])roportion and arrangement of parts

the resultant ek-vation of the center of gravity

may be made as small and the period as long as

may be tiesired. The practical limit arises from
the fact that, with a very small return force, the

less able is the system to overcome such resist-

ances as friction in the pivots and joints, and be-

tween the recording |>en and the paper. Hence
a compromise is necessary, and for stich purposes
as we are now considering and w ith such a vibrat-

ing system, a period of 1-2 sec. is not unsuitable,

though one of greater length might be preferable.

The shorter ])eriod is moreover the more ])ermi5-

siblc from the fact that the slight friction of the

system, while not sufficient to disturb the action

of the instrument for the purpose desired, is yet

enough to exert a restraining influence on cumu-
lative vibration, and also on an irregular continu-

ance of the oscillation after the disturbing impulse
has changed its character.

The form which this construction takes is

shown in Fig. 4. The tracing pen is attached to

li (iMg. 2), and reaches upward some little dis-

tance s(. that the record magnifies the actual mo-
tion alxnit two and one-half limes.

FM;. 4.—INSTRUMENT FOR AUTOMATICALLY RECORDINU VIBRATIONS.

the force of gravity, the proportions must Turning now to the vertical component, we find

be such that a slight lateral disturbance a somewliat different disposition necessary. The
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displacement la here vertical, and wi.' cannot

make use of Uie ordinary pendulum, as iti such
case the disturbance would give rise to no return

force. Among other means, however, tin- neces-

sary force may be provided by a coiled spring

connected with a horizontal arm and weiglit, as

illustrated in I"ig. 3. The tension oi tl>e j^pring

may be adjusted, as well as the location oi the

weight, on the arm, >o that for any given position

of the latter the spring can be made to furnish

the necessary support with the arm horizontal. It

is then evident that if in such condition the weight
be displaced vertically in cither direction, the

spring will exert a retum force, and the combina-
tion will oscillate at a rate depending on the pro-

portions of the system. By choosing these prop-
erly any desired period within limits may be ob-
tained. Practically it may be taken about the

same as for the horizontal system. Now, in the
same manner as in the preceding case, if with

such a system the point O be subjected to a
periodic vertical disturbance of higher period
than the natural rate of the system, the weiglrt W
will remain practically undisturbed and the point

O and supporting frame work will oscillate about
it. The vertical motion is then, by means of the

arm O P transferred into the horizontal direction,

magnified and recorded by a pen at P on the

paper strip, in the same manner as for the other
component. The manner in wlUch these princi-
ples are carried out may lie seen from the con-
struction shown in Fig. 4.

The strip of paper is drawn by clockwork from
one roll to another under the pens in the manner
common in instruments oi this character. A fan

with adjustable vanes^is provided for controlling

the speed, and once the corresponding speed at-

tained, it remains practically constant. A pencil

is provided, as shown on the top of the instru-

ment to the left, for marking, if desired, the strip

of paper at equal time intervals as determined
from a watch held in the hand of the observer. If

desired, such pencil might be placed tinder the
control of a magnet energized by a current con-
trolled by a clock marking seconds. Usually,
however, the time record i< <>{ secondary impor-
tance, as the known revolutions of the engine suf-

fice to determine the fundamental periodicity of
the record.

For the intc qiretation of the record, a calibra-

tion or comparison of a disturbance of known
periodicity and amplitude with its record on the
instrument is desirable. With a scries of such
comparisons at different rates of vibration, it be-
comes a simple matter to interpret any given rec-

ord as to the amplitude of the actual vibration,
and as to its distinguishing characteristics.

\\'ith the instrunu ii; >Iiown in Fig. 4, two com-
ponents, one vertical and one horizontal, may be
^multaneously recorded. For the latter, of
course, the instrument must he so placid that the
plane of vibration of the pendulmn is in the direc-

tion of the component tiesired.

The instrument, was designed by Prot Milne,
of the Imperial University of Tokio.

DANISH 5TEAM RAILWAY PERRIES AND ICE-
BRGAKINQ STEAHERS.*

BT CAPTAIN I. C Tl'XE.V, ROYAL UAMSIt XAVV.

Denmark, besides the Peninsula of Jutland,
cm.sist.s of a great number of inlands, separated
from one another by sounds or belts. Most of
these waters are shallow, at least near the har-
bors; only the larger of tlu ni may at times he
rougli. During the winter they are often tilled

with ice for onc or more months; in some cases
tile ice covers the whole surface, hut in other
cases the ice is drifting. Across these waters
there is a considerable traffic, and great efforts
have been made by the State and private firms
to continue this Iraliic uninterruptedly during
the whole year. The State railways have pro-
vided a floating material, consisting of steam
railway ferries and ice-breaking steamers special-
ly adapted for the purpose.

strum RBUtrajr Pvrrir*.

Formerly the traffic was carried across the
water in ordinary paddle steamers, but the
trouble of transhipment of the goods at each
crossing krl to the construction of steam ferries.

The first vtcam railway ferry was a paddle
steamer, Iniilt in 1872 in Newcastle, capable of

carrying live freight cars on a single line of
rails. The next ferry—similar to the first—was
built in 1877. Four larger ferries were built in

1883, and the development has continued, so
that the State railways now possess fifteen steam
ferries, besides one building.

Table I annexed gives the principal data of
these ferries.

Ten of the ferries have a single line of rails,

I)ut the five largest have double lines. Twelve of
the ferries have paddle wheels, and only three
Iiave screw i)roi)ellcrs. Two of the latter, fitted

with twin screws, are running across a narrow
channel, and can work better through ice than
paddle steamers could do. The single-sCrew
ferry is really an ice-breaking feny, and will be
described further on.

Detailed description of the ferries is unneces-
.sary, as they arc much like ordinary passenger
steamers and ferries. Some special features of
the class may be mentioned, and a short descrip-
tion of onc of the largest ferries will suffice. The
first ferries were constructed to take freight
cars only, and thus to avoid the tranship-
nicnts of c^'ind-i. This ])rinciplc has been fol-

lowed througiioul tlie developniciU. I'assengcr
coaches, as a rule, are not taken on board. In
some cases a few through coaches are taken,
the bulk of the passengers leaving their coaches
at the ferries. Comfortable saloons for pas-

senger accommodation arc fitted underneath the

deck in all the ferries, being well heated and ven-
tilated. and in the later ferries lighted by elec-

tricity.

All the ferries have heavy timber fenders round

•Raad before Inti rnntirmul C oni(r«WO( Naval.AfcbltactB
>.<! Marine EtiKinecr!.. London, 1897.
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the outside from end to end, at the beisht of the

deck. The shape of this fender at the ship's ends

is exactly the same for all tlic ferries, so that tlicy

may all fit in the different ferry harbors belong-

ing to the seven crossings at which railway fer-

ries arc used.

The piers of the ferry harbors are constructed

of timber and sluiped to the form of the ferry;

this goes end on into the berth and is stopped by

being alike. The rails are placed directly on the

platincr of the deck and bolted to it. Underneath
the detk lijanis licavy li iiiL;itUiliiial ;,'irders are
built, one for each rail in the small ferries, and
one for each line of rails in the large ferries, to
take the wcip;^ht of the ircit^ht cars. The
girders arc again supported by a number of pil-

lars. The paddle ferries have a rudder at each
'end, and steam practically as well astern as

TAIILK II.—DASWII ICP.-nBKAKl><i STKAMKMk.
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buffers. A hinged bridge is lowered to the end ahead; they vibrate, however, rather more when
of the ferry, which is arranged to receive the jT'^ing astern.

bridge, over which the cars roll on board or The arrangements and installations are very
ashtwe. As there are no great variations in the similar in all the ferries, and a general idea of

TABUC I.—DAXHH STBAM RAIkWAY
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water level, such as occur in tidal harbors, the
difficulties are much reduced.
The lines of rails pass through the whole

length of the deck of the ferries, and the cars
can be shipped or unshipped at either end, these

them may be had froni the sectional drawing of

ttie largest ferry, the Kjobenhvn, (see supple-
ment), built in TS05. whicli needs no further ex-

planation. The engines of this vessel arc com-
pound, with the cylinders placed diagonally.
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There arc two high-pressure cylinders, 34 in.

dta., and two low-pressure cylinders 62 in. dia.;

the stroke is 54 in. There arc four cylindriral

boilers, with a >tcani {pressure of 85 lb. per
square inch. The orilinars full-power speed of
the vessel at 9 it. tirauf^iu 12.9 knots ahead or
astern, with i,4ix) indicateci horse power. On
the measured mile the vessel has, at the s.une

draught, made 144 knots, with 2,155 indicated

horse power.
l<-<' Brr*kla( Itcmiiicni.

Formerly, when the sounds and belts were
filled with ice, the traffic was carried across in

open boats with huge bilge keels, on which the

boats could slide on the ice. Tliis was, how-
ever, a primitive way, and tt was consequently
found necessary to bnild ice-breaking steamers.

Table II gives particulars of the icc-brcaking

steamers now existing. The five first-named are
used for carrying the traffic across the sounds
and bells when the steam ferries cainiot work on
account of ice. The Brj deren belongs to a pri-

vate company, the fonr otliers beliini:iiig to the

Stale railways. The tit'th, the Sleipncr, is used

for kecj^ing open the free port of Copenhagen
during ice winters, and to assist merchant ves-

sels in getting through the Sound to or from
the free port.

The hrst ice-breaker, the Stacrkoddcr, did not
quite answer the purpose. The reason for this

was that she was intended to be a good passenger

and cargo steamer at the same lime as an ice-

breaker, and that she was given a ver\' small

diaught on account of the shal!r>\v!iess of the

water wliere she iias to work. .As seen from
Table 11, the leii.:tli ;^ large relatively to the*

l)rea(hh and draught, which lias proved to l)e a

drawback. I'urthcr. the vessel has twin screws,

and these are t<M> dose to the water Hnc, as tlic

tanks aft are not large enough to put the vessel

well down by the stem. Consetiucntly the pro-
jH'llers arc much exixjseii. and tlie blades often

break off. At lirst the propeller blades were of

gun-metal, but now they are of cast steel, which
stands better against the ice. The engine p'm er

also proved to be insufficient for the work, the

total mdicatod horse power being only 800. Ex-
perience gained with the Staerkoddcr was
profited by in the construction of ".lie next ice-

breakers, and these l.a\i' all jirDVid to be very

successful, both for working through water filled

with drifting ice and through a thick layftr of ice

covering the water. Comparing the Staerkoddcr

with some of the late ice-breakers—for instance,

the Mj^lner and Thor—it will be seen from Table
II what alterations have been made to secure

ice4>reaking qualities. Tiiesc vessels are made
15 ft. shorter, 5 ft. broader, and have 2 ft. 3 in.

more rlraught. The draught can be much in-

creased, as the water tanks alt are considerably

larger, and the longitudinal stability smaller

than in the Staerkoddcr. The later vessels have
a single-screw propeller, and this can be brought
well down underneath the water, and is thus bet-

ter protected than the twin screws of the Staer-

kodder. The engine power has been much m-
rrtascd, l>ring I. .^50 indicated horse ix>weronthe
full-power trial of two hours' duration*
A short description of tne hirgest and newest

icc-l>reaker, the Sleipncr, of which a drawing is

published in the supplement with this issue, will

serve for all the class. The principid dimenskms
of the SIcipner are given in Table IT. Tlie hull

is very strongly built, to be able to resist the

enormous pressure of the ice. The frames are
placed much closer together than usual, the

frame space being 15 in. in the fore body, and
18 in. in the after body, while Lloyd's require

23 in. for a vessel of this size. The plating is

further stiffened by six transverse watertight
Inilkheads, and five web frames in engine and
boiler rooms. The outside plating is imusually
thick, being 7-8 in. below the mam deck in the
fore body and 10-16 in. to 1 1-16 in. aniidship and
aft. This tliickness is, on the average, 50 per

cent greater than re(|uire<l by Lloyd's rules for

a vessel of that size. The plating is worked flush-

jointed, with internal l)utt and etlge straps, to

form a smi>oth surface, on which the ice can

take no liold. The longitudinal ties inside the
vessel—side keelsons and deck stringer plates-
arc also well strengthened, and carried through
the whole length of the vessel. The sliai>e of the

bow is specially designed for breaking the ice.

Tlie "water-lines" are very full, and tlic "bow-
lines" fine, the forefoot l)eing cut away. When
the vessel is trimmed by the stem for ice-bmk-
ing, and steams ahead, the bow presses the ice

downward and breaks it. The shape of the bow
is like a "spoon;" only that the stem projects
somewhat further out than usual in steamers,
f' rming an edge, which facilitates .steering in

'i|»cn water. Two water-ballast tanks are built

in each end of the vessel for trimming. By fill-

ing the two tanks aft, the draught aft is increased

4 ft. 2 in., whereby, the propeller comes well be-

low the water surface. The two forward tanks
when filled increase the draught forward 4 ft. il

in. The tanks are filled and emptied tlirough a
large centrifugal pump placed in the engine-
room. It takes about six minutes to fill or empty
each tank. The air pi])es of the tanks have the

same sectional area as the water-supply pipes,

to avoid any undue pressure on the walls and top
of the tanks if the pump is not stopped in tttt

moment they are filled.

The machinery consists of a vertical compound
engine, with two cylinders of 40 in. and 70 in.

dia., by 36 in. stroke. To resist the strain brought
on the machinery through shocks of the propeller

against the ice, all parts are made extra strong—
the shaft, for instance, is 20 per cent strcmger

than required by Lloyd's rules. A compound
engine was chosen in preference to triple-expan-

sion. This was done for the sake of the boners.

When the vessel has to break heavy ice bv rnm-

ming, going forwards and backwards alternately

at full speed, the steam pressure is very fluctoa-
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ting, which WOOld be trying to the boilers if the
high pressure required by triple-expansion en-

gines were used. On the other hand, the saving
of fuel gained by trii-'ic cxpansiuii would not bc
great for the kind oi service required bv this ice-

breaker. To get a low consumption the boilers

arc designed with large heating surface to a

steam pressure of 'loo lb. per square inch. For
the same reason the engine Is fitted with expan-
sion slide.

Tlie screw propeller is made very heavy, of

cast steel, with loose blades that can be shifted

while afloat. This is done l)y the following de-
vice, patented by Mr. Olsen, of Elsinore, and in-

dicated in longitudinal section in the supplement.
A well is built in the vessel right above
the propeller, the top and sides can be shut air-

tight. .\ccess to the well is through a hatch
in the upper deck. Through a large hole
in the bottom of the well works a vertical

tube, whicii can slide down to the boss round
a propeller blade. Air is pumped into the well,

which thus forms a diving bell. Spare propeller
blades are stowed in the well. When the tube
is hauled up. the lower opening in the vessel for

the well is closed by a steel plate.

When the vessel is wnrkinr' in ire "t is difVicuIt

to get the necessarv cooiing water for the surface
condenser. Tliere arc three sea valves for the
entrance of this water; namely, two in the engine-
room, placed somewhat apart and at diflFerent

heights, and a third in the foremost ballast tank
aft, which can be opened and shut from the

engine-room. When there is much ice, the valves
arc apt to get choked. The cooling water is then
taken from the ballast tank and returned to this

again. Now and then the water in the tank is

renewed from the sea. Tf ne-essary the vessel is

stopped to free the sea-valve of ice, as it is not so
apt to choke then as when the vessel is moving.
In this way it is possible to keep a good vacuum.
The vessel can carry 250 tons oi coal. Loaded

with 40 tons of coal and all four ballast tanks
filled, the vessel easily maintains a speed of 12.75
knots, which requires 2,000 indicated horse
power. The engines arc able to develop 2.000

indicated horse power, which gives a speed of

13.4 knots when loaded as mentioned.
Probably no more ordinary ice-breaking

steamers will be built for the Danish State rail-

ways, as fee-breaking railway ferries will be pre-
ferred. The first of these, the Jjdhuid, given in

Table I, has been built and proved successful.

Her main features resemble those of the ordinary
ice-breakers, but the length is relatively greater.

Experience gained with existing ice-breakers

shows that they work in ice as well going astern
as ahead, and f')r []r.^ reason it is under consider-

ation to build the next ice-breaking ferry with a
propeller at each end, like those in America. The
advantage gained is smaller draught; tlie only

fear is, that the vessels being small compared to

the American, each of the two engines may be
rather small for the work.

PROGRESS OF WORK OS THE .NEW BATTLE-
SHIPS KEARSARQE, KENTUCKY

AND ILLINOIS.

Work on the three new 11,500 ton battleships,

Kearsarge, Kentucky, and Illmois is going for-

ward rapidly at the yard of tlic Newport News
Shipbuilding &. Dry Dock Co., at Newport
News, Va., and although work on the two first

named ships was onlv ronmienoed a year ago
they are nearly onc-hali completed. I'vcry de-

partment in this big yard is making a special

cflfort to get the ships ready for sea. Work on
the Illinois was only commenced a few nionthi.

ago, but the hull plating is already up sufficiently

to get a good idea of the finisbed ship. The illus-

tration on the next page shows the Kearsarge
and Kentucky as they now appear, almost hidden
from view by the staging.

It has been the practice of this yard, and
especially so under the present management, to

introduce every possible labor saving device, and
from pneumatic hand tools to giant electric trav-

eling cranes this is very noticeable throughout.
The structural material tor the ships is handled
by overhead cantilever-cranes, which will hoist a

13-ton load at the middle of the arm. One is

driven by steam, the other by electricity.

Nearly all of the skin plating of the Kearsarge

and Kentucky is in place, and the main decks are

laid, and the protective decks well in hand. All

the steel frame castings are in plare, and on the

Kearsarge the work of boring out the stern tubes

and A mimes is progressing. The heavy foiled
iron rudder frames are due .soon at the works,
when they will be speedily machined and shipped

in place. The new ships are fitted with both
bil^ and docking keels. The latter extend fore

and aft abont two-thiiids of the sh ip ' s I l ng 1 1 1 . In-
candescent lights are placed at convenient iiiler-

vals within the hull, so that 'tween deck work can
go on in as good light as though the men were
at work outside.

Work on the machinery has kept pace with

the hulls. When the contracts for these ships

were secured the company entered on a series of

extensions which has not yet been completed. The
original machine shop. 300 ft. long, was increased

by a 200 ft. addition, now used as an erecting

shop. In this much of the material for the en*
gines of the battleships Kearsarge and Kentucky
is ready, as shown in the illustrations. The old
and new shops together are a splendid stretch of

500 ft. by 100 ft. floor space, with a height of 70
ft. to the peak of the roof. Both shops are
vtrved by electric traveling cranes, which can
handle weights up to 100,000 pounds. Down the

center of the shop a standard gauge railroad

line, coiuiecting with the system in the yard, per-

mits the taking in of any work, direct from the
railroad, alongside the machines it is intended
for. Both the old and new shops have galleries,

under which the small machine tools arc ar-

ranged, and served by overhead electric jib

cranes. The Kearsarge and Kentucky will each
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have two sets of triple-expansion engines of lo,-

ooo I. II. P., propelling twin screws. The crank

shafts and tail shafts arc 14 3-4 in. dia., and the

line shafts 14 in. The propellers are 16 ft. 9 in.

<lia. an<l 17 ft. pitch, each having 3 blades. The
steel bed plates for the Kcarsarge and Kentucky
are laid out on blocking, with the crank shafts

and bearings in place rcatly for the frames and
cylinders and motions, as shown in the engrav-

ing. There is so much head room that the use

of pits in the erecting shop is unnecessary. (The

cylinders for each engine are tirst put top down
on bl ocks and the frames, which are of forged

steel, are fitted.) When this work, which is now-

going on, is finished the frames will be taken

down and set up on the bed plates in their proper

positions and ilu- cylinders al-i h >isti'd on mp.

Six ' such engines as the

battleships will carry make

ships is completed. The heavy machinery in this

shop handles the work with ease. As the boilers

are completed they arc grouped in the yard, a

recent view taken by our photographer showing
the present accumulation. Tlie Kcarsarge and

Kentucky will each have three double ended
lx>ilers and two single ended, all to work at a

pressure of iSo pounds per square inch.

Among the improvements and a<lditions be-

furc mentioned, which are taking shape, is a

more extended use of compressed air. For some
time the yard has done much small tool work,
such as riveting chipping and caulking, by com-
pressed air. This has been supplied by a com-
pressor with a capacity of 560 cubic feet a min-
ute. A new machine has been installed very

recently with a cajjacity of 1,600 cubic feet, and

DATTLK^iHIPS ON THK STO* KS AT NI.Wl'OKT NKW? SHIPVAKIJ

a very consideralilc showing of finished

work in the erecting shop. On every side there

arc piles of piston and connecting rods, pistons,

big ends, finished covers and valve gear, while

the long lengths of finished shafting give a touch

of resemblance to a gun factory. The machine
and tool work is apparently of the very finest

quality. In every detail a carefulness of finish

is observable that in commercial work would be

considered "impossible." Propeller hubs which

arc of manganese bronze, arc a good ex-

ample. These are machined as accurately as the

bore of a cannon and even the curved outside

portions between the blade seats are filed to a

finished surface. In the boiler shop there is

great activity and much of the work for the new

a considerable exten-

sion of the application

of this power is

planned. In the boiler

shop, for example,

compressed air will be

used exclusively for ex-

panding tubes, tapping

stay holes, and dress-

ing plates. l""or the

work of portable ma-
chines compressed air

is preferred to elec-

tricity in the yard as a

result of past experi-

ence. Another appli-

cation will be the

more novel one of

tlriving by compressed

a large band saw mill now going

up. The air will be converted into power

by an ordinary steam engine, w-hich will exhaust

into an ai)paratus for ejecting the sawdust of the

mill into the adjacent river; a use to which ex-

haust ?tcam or electricity could not be put.

Heretofore the company has bought. its lumber

dressed, but when the mill is in operation ship-

ments of logs will be made by water alongside

the mill and even,' foot used in the yards will be

sawed there. All the wood which is used in the

battleships is fire proofed with the exception of

teak wood. The fire proofing is carried on in

special apparatus capable of handling about 30,-

000 ft. of lumber a week. This consists primarily

of a horizontal cylindrical pickling tank open at

a:r
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one end arnl fitted inside with rails, on which car-

riages which carry tlie lumber arc rolled in atid

out. The tank \s closed with a water tight door,

and is lapped by pipes leading from vacuum and
pressure pumps liandling various chemical solu-

tions. Another new apparatus, work upon which
has commenced in the shops, is a 140 ton jib

crane, which wilt be operated entirely by elec-

tricity. This will be one of the most powerful
of its kin<l anywhere.
The shops of the outfitting department are

filled with work for the ships. Valves innumera-
ble arc ready for use, and besides there are many
auxiliaries neariiig completion and fittings for

the plumbing and the sanitarj' and drainage sys-

tems of the vessels. The electrical apparatuses
which will be used in the operation of the turrets

and guns of the Kearsarge and Kentucky, will

be furnished by outside contractors. This
also will be the case with the hydraulic pumps
which will do similar duty in the Illinois.

With the additions which have recently been
made this yard is one of the best and most mod-
ernly equipped in existence, not excluding the

best of the European establishments. The gen-
eral superintendent is Sommers X. Smith, who is

assisted by George Clarke, who was formerly and
for many years llic superintending engineer of

the American line. To these gentlemen and to

C B. Orcutt, president, we are indebted for facil-

ities afforded in inspecting the work and taking
the photographs presented herewith.

Submarine Boat Plunger Launched,

The United States submarine torpedo boat
Plunger was launched at the Columbian Iron
Works, Baltimore, August 6. This is the second
vessel built from the plans of John P. Holland
which has been put in the water recently. The
other boat, the Holland, built by the Holland
Torpedo Boat Co., at Nixon's yard, for private

account, was illustrated and described in our June
issue.

Although the Plunger was built under the

super\'ision of John P. Holland and under his

I)atcnts, certain modifications of design were im-
posed by the Xavy Department, and thus in

many ways, the boat differs from the Holland.
The Plunger is of the familiar model, as will be
seen in illustrations, luing not unlike a gigantic

Whitehead torpedo. She is 85 ft. long, over ail;

II 1-2 ft. extreme dia.. and has a total displace-

ment of 168 tons, and light displacement of 154
tons. She is propelled on the surface by t, in-

dependent sets of triple expansion steam engines,

developing 1,625 I. H. P., and taking steam
from a water-tube boiler, fitted with fuel oil

burners. Submerged she is driven by an electric

motor of 70 horse power. The armament con-

sists of 2 under water torpedo tubes and a supply

of 5 Whitehead torpedoes. At full speed when
awash the Plunger is expected to have an endur-

ance of 12 hours, and at slcnv speed a radius of

action of 1,000 miles. Submerged she will have

an endurance of 10 hours, at 6 knots speed.

W hen running awash the hull will be 3 feet be-

low the surface, and the only portion visible will

be the steel armor turret, 4t ft. high, protecting

both the smoke pipe and the pilot. When about

to dive, the fuel supply is cut off, and the furnace

sealed; at the same time an electric device lowers

the smoke pipe and air shaft, and closes the tur-

ret opening with a sliding valve. Water is

simultatieously admitted to the ballast tank, an'l

in less than a minute the boat can be 3 fathom*

down, running at the submerged speed. In the

interior the machinery and appliances arc vcr>-

snugly fitted. In the forward end the torpedo

jrear is fitted, and aft of this comes the boiler

clothed in asbestos, and then the engines,

auxiliaries and the dynamo and switchboard:

.Still furtlicr aft there is an air compressor. Tliere

are ballast tanks forward and aft and in the

double bottom which can be emptied either by

ejectors, power, or hand ptmips. Her position

axially in the water is regulated by automatic ap-

paratus, and she can be steered in both vertical

and horizontal planes, simultaneously, by the

navigating officer. I'or* the views of the launch-

ing and for particulars of the boat we are in-

debted to the courtesy of C. A. Morris, of the

company.
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STEEL CONSIDERED AS A HATERIAL FOR SHIP

CONSTRUCTION AND MACHINERY.

BY C. A. MCALLISTER, FIRST ASST. ENGI.NEER, R.C.S.

In shipbuilding, probably more than in any art

of construction, the selecting and testing ol ma-
terials to be used is ol prime importance. Now
that steel lias supplanted botli wood and iron in

this field, it is naturally the material which should

be given the most attention. The first use of

this metal for sliipbuilding in tliis country is of

coniparativfly recent date, as it was not until 1884

that the first all steel vessel was compU ted. Since

that time g^reat improvements have been made in

the manufacture of steel, until now it is not only

far sui)erior to the best wrought iron, but of still

more importance, a great deal cheaper. When
first used in the construction of marine boilers, it

was not only very expetisive, but somewhat un-

satisfactory as well. Many boiler makers were

prejudiced against it, claiming that it was too un-

reliable f >r flanq-incT and tliat it would not stand

the great variations in temperature without crack-

ing. At the present time it is safe to say that

there are no marine boilers being built of wrought
iron; thus demonstrating how these prejudices

have been overcome, an 1 what rapid advances

have been made by the manufacturers of this ma-
terial. In the construction of the new Navy, the

Government has set the statiflard for the require-

ments under which steel has licen manufactured

lor both hulls and boilers. These requirements

have often been the subject of criticism and com-
plaint, but the fact remains, as will be admitted

by the manufacturers themselves, that these se-

vere restrictions have spurred them on to raise

the quality of their output; with a result that has

been beneficial not only to shipbuilders, but to

the makers as well. At the present lime our mills

are turning out the very finest grades, of steel ob-
tainable, and at a price which effectually bars

competition from foreign countries.

As is well known, steel made by the Bessemer
process is totally unfitted lor if^e in marine con-

struction on account of its lack of homogeneity,

althougli instances may be cited where it has

been used for hull plating. Steel made hy
the open hearth process is now almost uni-

versally adopted. Whether basic open hearth

or add open hearth steel is the better is an
open question. Both processes have staunch

adherents, but from such tests as I have sren of

the products of the two systems, I would prefer

acid steel, especially for plates which are to be

flanged. For hull plating and shapes the usual

requirements arc a tensile strength varying from

55,000 to 65,000 lbs. per s<i. in., and an elongation

of not less than 35 per cent in a uniform length of
8 in. It is also customary to require specimens
cut from the transvc-rsc cdpfcs of the plates to be
bent over cold, flat on themselves, without show-
ing signs of fracture. These requirements are
very ea.silv fulfilled and give a metal which is

very ductile. It is not advisable to use steel of a

high tensile strength for hull construction on ac-

count of its liability to fracture should the ship

run aground or conu- in collision with another

vessel. In ordering hull ])!ating and shapes it is

well to restrict the mill ui regard to the limit of

weights that will be permissable. Ordinarily

plates as turned out from the mill will vary from

5 to 10 per cent bdow the calculated weights, to

as high as 15 percent in excess, due to negligence

on account of the nrfler or in some cases to a de-

sire of the men to increase their wages by turning

out a largi' t Minage, where they are paid on that

basis. J his increase in weight of plating, it will

readily be seen, will often result in increased

draught atul displacement of the vessel, to the

discredit of the designer. If plates are rejected

when they are more than 3 per cent in excess ol

the calculated weight or less tlian 5 per cent

short, it will be found that the actual weight of

the plating; is surprisinf^Iy close to the original es-

timate. In an order embracing about 350 tons of

hull plates I have seen the actual weight but 600
pounds less than the calculated. In such close

restrictions on weights it should be borne in mind
that the designed thickness is not always obtained.

Many of the smaller patterns in an order are cut

from' large plates, which, owing to the spring of

the rolls, arc considerably tiiieker at the middle

than at the edges. Thus, while fulfilling the re-

quirements as to weight, it will be found that pat-

terns cut from the edges of the plate are thinner

than those cut from the center. In ordering hull

plating another important point is to specify that

tensile test pieces sliould not be cut from plates

which are less than 1-4 in. in thickness. Plates

which are rolled thinner than that always show a

higher tensile strength and a corresi)Ondingly

lower elongation, owing to the greater amount of

rolling wliii li they receive.

The rapid increase in the working pressure of

steam used in connection with triple and quad-

ruple expansion engines has called for higher ten-

sile strength of boiler plates. A$ the thickness of

the shells of lars:e marine boilers has now almost

reached the practical limit, a still higher tensile

strength is demanded. With the advent of nickel

steel the desired increased strength, and conse-

quent decrease in thickness, seems to have been

obtuned. Thus far the use of nickel steel has

been somewhat delayed on account of its expense

and the seeming impossibility of getting smooth
surfaces on the plates. This latter difficulty I am
informed is being gradually overcome by one of

the leadine mills at Pittsburg, where a series of

experiments has been conducted with various de-

vices for the removal of the scale while the plates

are being rolled. Carbon steel plates with a ten-

sile strength as hiph as ,%,(xxi lbs. have been

made and used, but it is the opinion of many steel

makers that such plates are liable to crack when
subjected to the varying temperatures experienced

in every day use. The ordinary requirements for

shell plate now are a tensile strength of 60.000 to

68.000 lbs. per sq. in., and an elongation of not

less than 25 per cent in a length of 8 in. Trans-
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verse samples cut from tlu' \i]a.ics arc required to

be bent over a curve whose diameter is equal to

the thickness of the plate, after being heated to a
cherry red and <nuiu !u' 1 in wriU r at a mild tem-
perature 1-1 n- llan^e piales amJ plates coming in

contact with tlu' fire, the usual requirements arc

a tensile strength of not less than 50,000 to 52,000
lbs. per sq. in. and not greater than 58.000 to

60,000 lbs. Tlu' iliintjations usually calltd tor

are etjuivalcnt to a stretch of not less than 28 per
cent in a length of 8 in. The bending require-

ment? are usually the same as tiiosc lor the hull

Elates, although no difhculty i-; i xpi rienceti in

amniering such test pieces dow :i tlat on them-
selves, without fracture. A!l 0! the forej^'oinfj re-

quirements are easily complied with by the iirst-

class steel makers, and results far in excess are
daily obtained.

In order to do away with the central circum-
ferential scam in single ended Scotch boilers,

many arc now designed with the entire shell in

two plates. At first the manufacturers did not
take kindly to rolling such cnonnous plates, but
after some experience they are now willing to

roll plates weighing as high as io/xx> lbs. each,

and shearing to so great a width as 1 19 in. The
advantages of such wide plates, with the conse-
quent omission of one circumferential steam, are
too apparent to need mentioning here.

In order to avoid excess of weight in marine
boilers, .some restrictions should be put on the

thicknesses of the plates. In no case should the

shell plates be rolled with the thickness at any
point less than that for which it is designed. With
the ntlls in their ordinary condition it wii! he
found in rolling a plate 110 in. or more in width
that the thickness at the center is often as high as
1-8 in. in excess of that at the edges. With
neul\ tiirni d rolN and gria'. care on the part oi

the roller this variance can be considerably re-

dyced. The following allowances represent a fair

limit of variation between the desired and the ex-
treme thicknesses at any part of the plates. Plates

under 60 in. in width not more than .04 in.: from
60 to 90 in. in width, not more than .03 in.; from
90 to 1 10 in., not more than .07 in., and lor plates

over I lo in. in widtli, not more than JOC) in. thicker
at any point than that specitied.

In the manufacture of cast steel, as well as
plate ste:-!, the inipro\ cments have been ra;)id.

While the first vessels of the new Navy were
building it was almost impossible to obtam steel

castin^i^i for cylinder hrail> and pistons wdiich

were not full of blow holes and unfitt;fl for uh*.

In many instances nine or ten castings w ere made
before a sound one could be obtained. For a
time it seemed as if no cast sterl would be used for

marine work. Tn the last four or five years, how-
ever, cast steel is coming in use to a greater ex-
tent than was at first anticipated. It is of rare
ocrnrrrncc that snnnd c.iMings arc not obtained
at the first or i>ossibIy the second attempts. Pis-

tons, cylinder heads, cross heads and slippers,

propellers, and even crank shafts are bring made
from cast steel, with excellent results. TIu» unial

physical rcfinirenients for tliis material are a ten-

sile strength of not less than 60,000 lbs. per sq. in.

and an elongation of not less than 15 per cent in

a lent;lli of 8 in. for all castings for moving parts

of the machinery, and at least 10 per cent for

other castings. .Samples cut from castings for

moving parts of machinery are required to bend
tlirough an angle of 120 deg. without showing
cracks t r flaws, and through an angle of 90 deg.

for otlicr castings. These requirements are very

lenient, and are almost always exceeded, as ao
castings are anm.ded before they leave the fonn-

dry. One sample in particular, I remember,
woultl have fulfilled the requirements for boiler

shell plates, as it gave a tensile strength of 6.^.000

lbs. and an elongation of 27.5 per cent in 8 in.,

while the ben<liiig piece was hamniercd over .w

that the ends were parallel without breaking.

For shaft struts, stems, stem posts and rudder

frames cast steel has no equal.

CRANK AND OTHER SHAFT5 USED IN THE

MBRCANTILB MARINB.*
•V a, vr. HAMtriL, a.ii.K.

I have selected this subject, as the failure and

breakage of shafting in the mercantile marine,

thovgh not so frequent, still goes on,as recorded in

the newspapers, causing loss and detention to the

shi[towncr. and anxiety to all concerned. I'apcrs

have been reaii and discussed, here ami elsewhere,

connected with this subject, chiefly dealing with

the calculations relating to the twisting an<l bend-

ing moments, effects oi the angles of cranks, etc.

It is not my intention to trouble you with calcu-

lations on this, your Jubilee trip, but rather to

give you the results of experience of the working
oi these shaft-, tuider the calculations already

made for us by the Board of Trade and Lloyd's

Register of- Shipping, which govern the minimum
dimensions of all these shafts in the mercantile

marine of this country. I will begin by allowing

that all shafts fitted in new steamers are like^

to be in line, a?id fair with one another from

craidv to propeller shaft, when the completion of

coupling-up is done after the steamer is launched

and is water-borne, therefore I do not take fit-

ting of this description into account. After the

hearing's arc adjusted, engines set to work, and

the voyage begins, and the power to give the re-

quired full speed exerted, then, owing to in-

sufficient bearing surface, the oil for lubrication

gets squeezed out, and the metal of tlie shaft and

bearfaigs gets too close togedier, causing ex-

cessive friction: hot bearings commence, and it

mav be one or two bearing nuts are slacketl back,

and salt water as well as oil, used for tlie rest of

the voyage, causing the bearings to get rough.

The shaft is strained by alternate bending, heat-

ing, and cooling suddeidy, and when continued,

it gets out of line ; fractures begin, until the shat:

breaks at sea, or has to be taken oat on arrival io

•Rrml Bt t!i<- Ir.tiTnatinnnl ConKrcsp of N.iv.il .Architects Mid
Murine KnK>iK-c<«, at the Imperial Inntltute, Londor, iSf}.
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port I have known the crank pin bearings under
sach circuinstanoi's to rerjuirc renew a] afti r a voy-

age of only 6,000 milcis, m spite ut many guliun^

of oil wasted, and the main bearing to require to

be lined up after running halt that distance. The
failure in this case is due to the engine builder,

wfco also may have had pressure put on by the

owner to ge: tlie engines into as little space and
made as H^ht as possible, added to the rivalry due
to competition with otlu r builders.

Allowing that the bearing surfaces are of good
propcMtion, damage to shafts occurs from want
of proper lubrication, or dirt and grit grtting into

the bearings, and the engine not bemg slowed

down or stopped in time, before the heat becomes
excessive so as to melt the bearing metal. Cold
sea water is suddenly applied while the surface of

the shaft is expanded by lieat. causinj,' the sur-

face flaws to commence by sudden contraction

locally, or (hidden flaws to open out, especially

where the shaft is made of n. ni-hnmogencous ma-
terial, which may eventually cause it to give way,
or to be renewed in harbor. The failure in this

case is primarily due to want of judgment, or
neglect on the part of the engineer or men in

charge.

It has sometimes occurred when loading vacant

parts of holds adjacent to the engines, that hun-
dreds of tons of metal blocks or bars have been

put in a short space, with ordinary light cargo in

the same hold. The steamer's hull becomes locally

deflected with such treatment, also the shaft, and

under the influence of heavy weather combined,
the shaft is strained and tiau s commence, ending
as before. This failure is due to want of con-
sideration by those in charge of the storage of the

esseL I would here mention that weak engine

seatings, defective bearings, lirittle steel bed-

plates and framinfjs supportinjj tiic cnfjines, have
caused the brcakaj^je and failure of shafts. These
failures are di*e to sliip and engine-builders' de-

signs.

It is well known that eiip;ines in twin screw

steamers, originally designed to lessen the

danger of accident, have not lessened the break-

A^i-s of rhcir shafts, though they have been able,

after the shaft of one engine has given way, to

make tiieir ji irt with die cither enf^ine. I refer

more particularly to the large class of ocean

steamers and also smaller class, both having large

horse-power. In some cases the shafts have been

insufficiently supported by the ship's hull, at a
considerable distance from the center of the ves-

sel, their bearings far apart, and the screw shaft

unprotected and exposed to shocks of the sea in

bad weather, added to the continual strains due
to vibration of the ships themselves, which is in

some cases considerable, causing alternate elon-

gation and compression in the direction of the

leiu^ of the shaft,^ and creating flaws on the

suTiace circumferentially close to couplings and
bearings, which eventually cause the destruction

of the shaft. These failures arc due to inefficient

design of hull and bearings at the stem part of the

vessel

Hollow crank and screw shafts have been sel-

dom used in ofi-an-goini; steamers of the mer-
cantile niai iiH

: and except a lest hole bored in the

center of : hafts foiged from the ingot to as-

certain if there is any cavity in the center, or what
is termed piping, which hole does not exceed
2 1-2 in. dia. in large shafts, made by the manu-
facturer, these siiafts are generally solid sliafts.

Shafts generally give way from flaws near the
surface, and would ^'ive way earlier at sea if they

were hollow and uut supix>ried by ti«e metal next
the center. I have seeti several solid shafts with
serious flaws e\teiidini,' inwards 3 in. from the

einiimfcTence bring tiic vessel full speed into

port, uliireas if made hollow they would have
broken at sea. In cases where hollow shafts

were used they gave out at sea. Failures in these

cases are tbron^di design. Where improvements
have been made to remedy the defects I have
mentioned, ocean-going steamers are now
flriven at full speed en a voyage of 12.000 miles
with no salt water on the bearings tor years, and
free from mishaps. I may here say that the use of

triple and quadruple eri'^'iiie^. I)v reduointj vi-

bration as compared w ith the irregular mouon of
the two t r.iiik engines, tends to increase the life

of these sliafts, and that part of the power
formerly waited in vibratinj? the vessel is now util-

ize 1 in [irojuTiing it. In >\>\ic of all these improve-
ments relating to design, there remains the seri-

ous qu<>stion of defective and variety of quality of
the materia! which these shafts are composed of.

and many have given way at sea and also been
condemned throuj^di n<> other cause than original

defects in material and process of CfMistruct'on.

Iron is now less used, especially for crank
shafts; steel is gradually taking its place in

ocean-going steamers, except for pr p.llcr sluifts.

Iron shafts arc, I may say. made up of thousands
of small pieces of selected iron, generally termed
scrap, cuttings of old iron boiler plates, good
navy ship iron, cuttings off forgings. old bolts,

horse shoes, angle iron, all welded together,

forged into billets, re-heated, and rolled into bars,

cut into lengths, and fornie<l into slabs of suitable

size for weldintr up into the shaft. Before the use
of steel generally, considerable improvement on
the old method of fagoting, so^lled, has been
made, more powerful forging hammers used,

along with more suitable furnaces and fuel; still,

with all this care, I may say th.crc is not an iron

shaft without flaws or defects more or less, and
when these flaws became placed during the con-
struction of the shaft, in proximity to the greatest

strain, and though there was no hot bearing

—

which no doubt would ha\ e made matters worse
—they often extended until the shaft became un-
seaworthy. l-'.ven with the best wrought iron

that could l>e made of the finest scrap from the

best qualities of selected brands, iron shafts are
60 per cent inferior in strength to the best mild
cast steel ina U- on the ojien-hearth sv<ti ni, cast

into ingots, and forged down under tlie hammer
or hydraulic press.

After the introduction of mild steel for the con-
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struction uf vessels there resolted an accumu*
lation of cuttings from ships' plates, etc., and it

was then considered desirable and economical to

work tliis scrap steel into piston rods and shafts.

r.iU -hal't^ made in this manner, thoii'r^li stronj^-er

tlian in>n, a> regards tensile strength, cuntaincd

similar defects to that of iron, added to inequality

of the material, in some parts hard and in others

soft; also being made up of thousands of pieces.

si;;mc of dilTeiviit steels, and llic presence of dirt,

etc., along with the fact that steel requires more
care in weldin^r than wroug^ht iron, the shafts and
piston rods made in tliis manner were found in-

terior to that made of good homogeneous steel

forged from the ingot, or even good wrought
iron, and some gave u ay.

I may here state tliat in the Peninsular and
Oriental Company's service stei-l was us<.'<l for

crank shafts forg«d from the ingot as far back as

1863, then manufactured in Prtissia by Messrs.
Krnpp, and generally known as Krupp's steel;

the tensile strength was alx)ut forty tons per
square inch, and, though free from flaws, they
broke without warning. This steel was too brittle

to withstand tlie strains of the engines, and its

use was discontinued in the service and iron

shafts again resorted to. Great improvements
have been made by Messrs. Krupp since then,

and I a:n inf >rmed that their shafts are now of
excellent quality.

Attempts have been made to manufacture
cl^nk and other shafts machined direct from the

monld after being annealed. The result generally

ended in failures, as the material was wanting in

tha; ductility and touglmess necessary in crank
an<l iither siiafts, and I think they arc now seldom
used.

I'he term mild steel applied to shafts in a gen-
eral manner does not in my experience represent
tlie condition of tlie sliaft. 1 lia\r ff)und there

are very great differences in the value and quality

of mild steel, even as much as I found in wrought
iron, depciuliiig largely on the qualities of the

iron used and tlie elu inical and moulding opcra-
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ti .ns of ecnverting it into steel. Also the

a mount and description of mechanical work ap-

plied when being forged into shafts. I attach a

table showing these differences by actual test

—

Tables I and II. Mild steel was first used by the

PeninMlar and Oriental Steam Navigation Com*
pany in 1880; the dimensions of the shafts were

limited by the same fides as those for wrought

iron shafts. The steel was made by tihe best
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makers, hav:;:g a tensile ^tnngth (.f 24 tons p.r

sq. in., it being then considered ina<lvisable to

exceed this limit on account 01 former experience

with high tensile steel. Tlie shafts made were

crank shafts, ami arc s-lill running; have been in

use seventeen years; up to the presemt date no

flaws of any description have been seen. The
engines have been tripled, using the same shafts

an(l bearings, and the working power increased.

The percentage above the Board of Trade and

Lloyd's rules, which fix the minimum size, is 24

per cent; a percentage above must be allowed,

and has been the experience of all shipowners,

varying from their record of mishaps and losses,

and condemnation of shafts by the surveyors of

the Board of Trade and Lloyd's Registry. Since

tlvese shafts were first used the tensile strength of

nrild steel has been gradually increased, and we
are now using it at 32 tons per sq. in.

j>ossessing equal, if not more, ductility and

toughness, to endure even greater strains than

formerly. This has been arrived at by continued

improvement in the manufactun- l.y tlu- makirs,

so that the percentage allowed above the rules

is now reduced to only 6 per cent, leaving a

very slight margin (Table 111). I mention this

as there is an opinion that the reason some shafts

are so free from m:>'iai)s is owing to their di-

mensions being so much above the rules that

regulate those sizes, instead of to the superior

quality of the material used (Table II). The
table given shows the results of steel tests made

from 18&J up to the present tnnr, independirit

of that done l.y tlie Board of Trade and Lloyd's,

Propellor shafts, until lately, have mostly b.-*en

made of go<.<l wrought iron; steel, where it lias

been used in stem tubes and outside, where ex-

posed to the action of sea water, has in many in-

stances been rc<Iuced in diameter in a very short

time, and in some cases the shafts have given

way, and in others had to be taken out througk

rom")sion. There is no doubt that steel, when

exposed to sea water, corrodes more rapidly tlian

wrought iron. Where steel is used and protected

from the action of sea water it can be used with

advantage. Different methods liave been adopted

to protect the steel. I give >'Ou one which has
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been so far successful. The best meihod would large marine engineering practice. Before ex-
be to make the gun-mctal covering in one piece, plaining the diagrams and tables I would add a

but this is an achievement not yet reached in few words about nickel steel.

SKKTCHKS sItOWINt; OICFKlT? IN CRANK ANP rROI'KI.l.FR SHAKTS.
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Nickel steel has been lately used for the con-

struction of shafts, and, while possessing a higher

tensile strength, about 40 tons, it also possesses

increased ductility and toughness. But, as the

IMPROVED APPARATUS.

Ymt.

TAiiLr

rercniiiHxaof StrengOi
Btioro Hoard of
Trul« hiile«.

III.

Tonallv. Toti».

2C 18 Wrought Iroi
ItiKl •-••1 1!| Meal
1KS7 14 M
IWi II M ,»

li iU u

price of this material is above that of the best

mild steel, the shipowner would gain nothing by
its use unless a corresponding reduction was al-

lowed in the diameter, and, consequently, the

weight of the shafts, for which puri)3scs a ntodi-

fication of the Board of Trade and Lloyd's Rules

would be desirable; this should only be granteil

on condition that a more severe test be applied

than those at present, so that good and bad steels

may be easily distinguished. In 1881, when mild

steel was coming into use for shafts, in order to

compare its value with the usual and b:st wrought
iron, I had test pieces cut out of iron and steel

shafts, made to the same dimensions, and tested

in the same manner; the dimensions were i 1-4

in. square b)' 13 in. long.

Xo. I, cut from a rolled bar of best Stafford-

shire iron, not machined, broke at one blow. Xo.
2, cut from lai^e chain iron, forged down to size

and machined, broke at twenty blows. Xo. 3, cut

from a new best wrought iron crank shaft forging,

"machined only," broke at eleven blows. No. 4,

cut from a new best mild steel crank shaft forging,

and "machined only" stoo<l sixty blows before

breaking. These simple tests showed the great

superiority of mild forged steel above that of the

best forged iron for the construction of shafts.

After an experience of sixteen years, I have
neither flaws nor breakages to report, while

gradually reducing the margin of safety of these

steel shafts from 24 per cent to 6 per cent.

I give Tables 1 and II with more particulars

of the-:e tests of wrought iron and steel. Table
III gives the gra«Iual reduction of the factor of

safety to present date. I conclude by stating

that, amongst the many improvements in marine
machinery made during the last sixty years, none
has added so much to the safety and efficiency of

ocean-going steamers as the manufacture of

miltl forged steel made by the best Englisii

makers.

The (ierman steamship companirs are follow-

ing the example set by .'\merica in using nickel

steel for propeller shafts. The new North Ger-
man Lloyd steamships Ka'jcr Wilhrlm <ler ( irosse

and Kai«er Fricdrich will both be fitted with
nickel steel propeller shafts for their twin engines.

The shafts for the former will each havi' a length
of 40.80 ft. and will weigh 185.650 lbs., while the

Kaiser Friederich will have shafts 42.49 ft. long,

which will weigh 155.060 lbs.

Deane Water Ballast Pump.

Water ballast has come to be so generally em-

ployed in vessels of all classes that there has been

an accompanying development in the class of

pumping machinery employed for this work. The
problem for the inventor has been to design a

pump which would be compact and light in

weight, yet capable of delivering a large volume
of water when necessary. The accompanying
illustration shows a pump which fulfills these re-

quirements. It is The Deane, of Holyoke, of

the vertical duplex pattern. The material

throughout is of the very best quality. Steel and
composition ar;' used for all working parts, thus

insuring rigidity and strength. The floor space

occupied is 3 ft. 2 in. by 3 ft. 9 in., and height 7 it.

1 1 in., and the pump illustrated has a pair of 8 in.

steam cylindiTs. a pair of 14 in. water plungers,

and 16 in. stroke, and will <le!iver more than

2.100 gallons per minute when running at fair

•"peed. These machines are built especially for

marine service, but arc very well suited to anv

m.ANK. KAl.LAsr I'lrMI'

work whirc maximum capacity is desired with

minimum weight and space. I-urther particulars

may be obtained by addressing The Deane StMni

Tump Co., 72 ("orilandt street. New York.
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Balancad Hig|i-Pi«*sim Expawloa Mat.

In the equipment of a new twin-screw vessel at

the yard of the Newport News Shipbuilding and
Dry Dock Co., recently, it became necessary to

make provision for the tremendous pressure
which would be exerted In the way of thrust in the
steam mains. In each this amounted by calcula-

tion to over 20 tons. To take care of this by
ordinaiy expansion joints and some system of

bracing was considered impracticable, or at best

ship and worked very effectively. On inspection

of the sectional drawing it will be noticed
that the inner tube has an increased diam-
eter or rinj:;: about half way alonfj its lentjth.

This forms a shoulder or piston at the end next

SO.M.MKKS SMITH KX I' A N >I ON JOINT.

not good practice. To meet the requirements
Sommers N. Smith, the general superintendent of

the yard, devised the balanced expansion joint,

which is illustrated here. This was fitted in the

CAMPBF.l.t SAKfcTV PISTON.

the bottom of the large stuffing box castin.^'. The
Other end of this annular piston or ring is open
and is steadied by the glaml. In the inner tube

below this ring there are holes, which admit
steam from the main, back of the shoulder.

As the exposed area of the shoulder or piston is

equal to the area of the steam main the pressure

in the main is equalized. Now. as the stuffing

box is tied to the other end of the joint by long
bo!ts the entire line 01 pipe i> in a state of equi-

librium, SO far as the end pre->ure is conoenicd.

The expansion due to heat i-> i)roviileil f ir by a

liberal space for end play at the cast end ot the

joint. The advantages of such an appliance are

manifest and the designer has made arrangements
witli H. 6. Underwood & Co., 1025 Hamilton
street, Philadelphia, for supplying the trade.

Safety Piston for High Speed Engioca.

Mishaps to high speed engines, such as are
used in torpedo boats, are frequently c.r.i-cd by
water in tlu- cylinders which relict valves cannot
take care of. The danger from this cause has in-

deed seriously increased with tlie dev! V>i>ment of

the njodern last nmning engine and it lias been

the aim of many designers to produce a device

which will act as a safeguard. This is the idea

carried out in the design of piston prepared by
M. P. CaiHiiliell. of Portland, Ore. The accom-
panying sketch is self explanatory. It shows a
solid piston at the crank end of the cylinder in

a vertical engine, with an clastic top kept in

place by packing in a stuffing box around the

center of the piston, and held down with a
screwed gland against springs, which will com-
press if under excessive pressure. The other

springs and packing rings shown are made to

suit the requirements of the cylinder wall pack-
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ing;. This arrangement is applicable to both
si<ics of a piston, if required. The inventor, M.
P. Campbell, has applied for a patent.

A New Enamel Rheostat for narine Plants.

.\mong the essentials for electric appliances on
ship board arc durability, ease of repair, and com-
pactness. Inasmuch, too, as possible repairs may
be required when thousands of miles away from
where tiie article is made, necessary parts should
be of small bulk so as to be conveniently carried

as extras. The Universal Enamel Field Rheo-
stat, manufactured by the American Electric

rn:. I. NKW 1 XAMEL FI

Heating Corporation of Boston and Xe\v York,
fulfills these requirements. The rheostat (a back
view of which is shown in Fig. i) consists of a

round cast iron plate with a tlat surface on the

back to which arc attached a series of enameled
steel disks; jirojecting from the enamil are suit-

able copper terminals (which are connected to

the resi.stancc sections in the enamel) that provide

means for connecting the resistance sections in

series, and to the contacts on the front of the rheo-

stat. Round headed brass bolts pass through
lava bushings placed in holes in the iron plate,

also through holes in the center of the steel en-

ameled disks and holes in the ends of the copper

terminals of the resistance embedded in the en-

amel. Each bolt, when a imt is screwed in place,

holds a disk firmly to the plate and furnishes the

contact on the front of the plate for the usual

movable s>vitch arm (shown in I-'ig. 2). Tlie

binding posts are insulated with lava and the

whole is acid, fire, and moisture proof. While
enamel rheostats have demonstrated their right to

the first place in this class of apparatus by their

many points of excellence, they were open to criti-

cism from the marine engineer. Heretofore all

the resistance of enamel rheostats had been placed

in a single envelope of enamel and a fault any-
where in the circuit required practically a new
rheostat, for defective circuits in enamel cannot
be repaired. With the form of rheostat here il-

lustrated every section of resistance is a single

unit easily removed and replaced. Experience
has shown that enamel resistance is sufficiently

reliable to justify the claim that a stock of addi-

tional resistance sections equal to 10 per cent, of

those in use would be ample for repairs for many
years: as the disks are but l 1-4 in. diameter by 1-8

in. in thickness it is dear that, as this is the only

possible destructible element except the small in-

sulators, this rheostat meets the requirements pre-

viously mentioned. By the use of enamel insula-

tion the resistance element is in intimate contact

yet thoroughly insulated from a relatively large

radiating surface of a good heat conductor, and
the resistance element is also hermetically scaled

so that oxidation cannot take place. Because of

this, resistance conductors of relatively small sec-

tion can be operated and the whole made from
one-fifth to one-tenth the bulk of the usual coiled

wire rheostat. In the latter form air or at best

I.P RUM i-TAT. FH;. 2.

asbestos insulation is depended upon; either of

which being poor conductors, the wire must be of

com|)aratively large section to withstand for a

reasonable time the rapid oxidation incident to

the high temperature, and the large size of wire

necessitates greater length, and in consequence

more bulk. In the enamel rheostat all of the

structure is utilized for radiation when any part is

1 OMI'O.NF.NTS or STOKA<;E UATTKKV.

working, while in the other case the supporting

structure and idle parts are of little or no value

for this purpose, and as but from one-third to one-

half of a rheostat resistance is working when in

service, it is obvious that much valuable space can

be saved by the use of a well-designed enamel

rheostat.

LiKhtlng Sets for Small Vessel*.

The problem of lighting in yachts, as com-

pared with large mercantile vessels, is compli-

cated often by the necessity for getting the electric

plant into an cxlrvmcly small space. Experience
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in this cliiss of H-ork, however, as in all other, has

enabled designers to get resuhs that at first

thought would be coiisidc red inipos.-ible. Among
the concerns which have made it a special study is

the Electric launch Co., of Morris Heights, N.
Y. A typical mstallation is here illustrated and
described. Each g.-nerating plant consists of a

direct coupled engine and dynamo on one base.

Il is so compact that the set, together with the

switchboard, is usually placed on a sheU in the

engine room, as shown in the illustration of a re-

cent installation. Steam is supplied from the

yacht's boilers reduced to too lbs. pressure, if the

pressure carried exceeds this. Each separate cir-

cuit of the yacht is carried to the switchboard, as

shown, and is under the immediate control of the

engineer. In all such installations storage bat-

teries are fitted as an auxiliary source of power.
Special care has been taken to simplify the

methods of charging and maintenance. The bat-

tery plant consists of what are known as elements,

inclosed in cells of hard rubber, with tight covers

to prevent spilling in rough weather. The bat-

teries, the construction of which is shown in the

engraving, are usually placed under the flooring

l.lt;HTJNfi SKT IN YACHT,

in lead-lined trays, so that in case of breakage
there will be no danger of hull corrosion. The
batteries can always be charged when there is

steam on the yacht's boilers, and when charged

can be drawn on for a supply at any time. For
lighting at night when the machinery is stopped,

or while at anchor, the balteries are especially

SWITCH llOAKl> H>k VAl MT SET.

useful, avoiding all vibration from the running of

a dynamo. Electric fans too can be switched in

circuit. There are also long periods during the

day when the number of lights needed is small

and the running of the dynamo for lighting is

wasteful. The stored energ)' is then available

and will last for days or weeks, if used sparingly,

and while the boiler fires are banked or drawn.
When occasional extra heavy loads, such as for

search lights, projector or band lights, are de-

manded, the batteries can be used to augment the

dynamo current. On the switchboard the volt

meter is adjustable to shcrw the E. M. F. of the

dynamo or battery at will. The ammeter will

also indicate either the current supplied by the

<lynamo to the lighting circuits, or to the battery

while being charged, and will also show the rate

of discharge of the batter\'. With an automatic

underload switch in circuit the dynamo is always
protected, if for any reason the speed and voltage

of the dynamo should fall. This same automatic
switch can be adjusted to protect the batteries

from an over-load. Provision is also made for the

using of lights while the battery is being charged,

by the regulation or reduction of the E. M. F.

to the normal volts of the incandescent lamps, it

being understood that the voltage during the

charging of the batteries is from 20 to 25 per cent

higher than that required for the lamps. This
surplus is absorbed, so to speak, by the regulating

rheostat. This rheostat is also used to maintain

the voltage at the lamps when supplied with cur-

rent by the batteries: for, as is well known, the E.
M. F., or voltage of storage batteries, falls about
10 per cent during discharge, this fall being
allowed for by using enough calls to give the re-

quired voltage at the end of the discharge. The
instruments are mounted on a marbelized (black

or w-hite) switchboard, artd are well insulated and
are easy of manipulation.
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There is some comfort to be taken from an In-
spection oi the figures of shipbuilding, through-
out the world, recently issued by the authoritative

Lloyd's Register of British and Foreign Ship-
ping. It shows that the United States had the

second largest output of new shipping (iron and
steel) during the year 1896. The figures for this

country were 174,861 tons, or more than double
those of Germany (80,478 tons), the next couti-

try on the list. This is the second year in suc-

cession in which the United States leads all other
nations, excepting of course the United King-
dom, in the total tonnage. In 1895 the total for

this country was 97,339 tons, against 80,430 tons

for Germany, the thn^ nation on the list. There
was also die substantial increase of 77,532 tons

for this country in iSv)6 over the total for 1897,

whereas Germany enjoyed an increase of only 48
tons. The figures for the United Kingdom were
large, the totals for 1895 footing 956,307 tons,

and for 1896, 1,121.505 ton?. Although this was

a considerable increase, it shows, for the United

Kingdom, a falling off in tlie proportion of ton-

nage built there, to the total tonnage of the

world. The total for all rountrtes in if'o? was

1,211,615 *ons, and for uS^/j i.478,.^75, giving the

United Kingdom a percentage of 78.9 for the

year 1895, and 75.86 for the year 1896. This

however might have boen mnsed by a f:i'!inp: off

in orders of British shipowners; for during the

year 1896 the British yards built 330,095 tons on
foreign orders, an increase of 150,859 tons over
the total tonnage built for foreign owners in

1895. This calls attention to the fact tliat the

tonnage built by the nations other than the Brit-

ish is no index of the actuallncrease of tonnage
owned by each nation. For instance, while Ger-

many built 80,478 tons in her own yards during

1896, of which several thousand tons were for for-

eign owners, she ihad built hi British yards a total

of 124.193 tons, steam tonnage. The total new
tonnage built in 1896 to .sail under the German
flag was 201,679 Among other nations the

only increase of importance is in the totals for

France, roming next after Germany. In 1895
the tonnage built was 22.757 tons and in i8g6

the total was 33,546 tons, an increase of nearly 50
per cent. These totals will Hkely be greater this

year as the IVcncli line has decided to build two
new 22-kni)t liners for the New York-Havre ser-

vice. The figures here given represent the gross

register of steamers and net register of sailing

vessels.

The action of the steam yacht Horinione, in run-

ning away, after having collided with the Citizen's

line steamer Saratoga, in the Hudson river, the

night of July 29, has directed attention to the

U. S. statute which applies to such cases. The
Saratoga at the time had a large number of pas-

sengers aboard, and was on her regular trip frmn
New York to Troy. The yacht struck her on
the starboard side and wrecked the bar room and

adjacent joiner work. Had the blow been de-

livered below the water line the rteamer would in

all probability have sunk. According to the most
trustworthy of the newspaper reports, the yacht

immediately steamed off, leaving her figure head

and bowsprit on tiie steamer, and apparendy hav-

ing no concern whether the passengers sunk or

swam. She had two bowplates stove in and put

into Erie Basin for repairs, while the steamer con-

tinued on her trip to Troy. The Hermione was
under cliarter at the time to a General Thomas,
who is said not to have been aboard. The editor

of Seaboard, in a recent issue, took notice of this

cowardly act, and in a spirited paragraph directed

the attention of the authorities to the action of the

yacht. With his views we entirely agree. If

there is any act within the power oi man which

is more utterly contemptible and despicable dum
the desertion of imperiled lives under such cir*

cumstances, we cannot even imagine it. In this

case it was intensified, too, by the fact that the
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majority of persons on the Saratojifa were pas-

sengers who would not be able to swim, or other-

wise save themselves, in case the vessel siuUleiily

foundered. So much for the moral side of tiic

case, and now for the legal. September 4, 1890,

Congress enacted a law which provided:
Section i.—That in averj cue o( coUtolon tMtWMB two vefMls

Itchall be the dutjr of tbe nuMteror persoaiR chuge of tmeh
««iMi, if end BO farM he oM 4o M wlthoBt awiow dsBfer to
bbowii vrsMi, cr«w aod pMMBgon (K ur), tm •tojr by fb*
Otiwrveswl until he hM MMrtalaod that she bas no Med of
farther a»slstaoce, and to fMdorto tb« other vcwal, bar inwtor,
craw aod poMoacon (i(a>if>»a«d)»«»toiaaceasaia]r ba practl-
caUa aad aa aiajr be aaeaaatrr ia order to ia*« tbem from aay
deafer eanead by the eoUifloa. aad alao to giva to the BMiter or
pereeniacbarta oftbe other veaaci the aameof hie owavaeael
aodberportofreclitry, or tbe fwrtorfilaea towblcb abe tao-

laags. aad alao thaaameaof Ibe porta and ptaccafromwblehand
to which iba la boaad. It ha faOa to do no. aad ao reaioaabt«
eauMforaacta faflara la abawa, tbe cotlMaa abalt, in ttaa ab-
Maee of proof to the ooatrary, be deeaicd tn haw baea caaaeti
by hit wraofful aet, ae^aet or deCaatt.
Kcatloa s.—'That a*ary isaaler or paraoa ia ctaarge of a Vaited

Staiea vaeaal who fbila, witboat rcaaoaaMc cauke, to reader
laeh aaabtaaca ar gtva aach iaforaMtloa aa aforeaaid.Hhati tn-

daaaied gallty ofa mltdaoieaaor, aad thaU ba liable to apennlty
efaaa tboaaaad dollar*, or tatprliORBMat for a tern aat exc«ed-
iag two yaara; aad for the above turn the v««ael ahall be liable,

aad awy ba aaisad aad prooeedtd 8Knin«t by proceM In any dii.-

trictcaart a( the Uaited Statea b>- any per«oa.one-bal( sucb
lumteba payable to tba laforaier aad the other half to tbe
Vaited SUtea.

An important decision under tliis law lias re-

cently been made in a suit in the V. S. Circuit

Court of Appeals for the Fourth Circuit, which
was heard by Circuit Judges Goff andSimonton,
and District Judge Brawley, l)y whom the opinion

was written. In a libel suit in the lower court,

brought by the master of the schooner Morgan
against the tug Hercules, to recover damages re-

sulting from a collision, the Court found both
vessels in fault and divided the dainages. On
behalf of the Morgan the appeal was taken. The
evidence showed that during a thick fog at night,

on the Atlantic, the tug struck the schooner on
the port side, tearing such a hole in her side that

she sank in seven hours. Both vessels were
moving slowly and there was a heavy sea run-

ning. There was a conflict of testimony as to the

action of the tug after the collision, but the lower

cotut decided that sihe had run away. A proper

lookout, however, had been kept on the tug, but

the schooner was found to be at fault in not

having a mechanical fog horn as the law directs.

There was thus no blame attached to the tug up

to the time of the collision, her liability for dam-
ages having to be determined solely upon her

action in running away. "It would be a violent

construction of the statute," said the Court of Ap-
peals, "to hold that by reason of it alone the tug

shoidd be held responsible because of an omission

of duty after the collision." Then continuing, the

Court said: "The case would be different if there

had been an absence of proof as to the collision

itself; if, for example, the crew of the schooner
had not In-c n rescued, as happily they were, and
for that or other reasons there was a lack of tes-

timony respecting it, then the failure to stay by,

unless explained, would have raised a presump-
tion tliat the i-nllision was caused by the wrong-
ful act, neglect, or default of tlie master of the

tug. It is in such cases that the statute becomes
operative and, in 'absence of proof to the con-
trar>',' f.i'^tf ns the responsibility upon those who,
failing in one duty, which was plain, may reason-

ably be charged with that wliich was doubtful.

When one, disregardmg cries for assistance, runs
away from the scene of a crime, a strong pre-
sumption arises that he has committed it; but
wlierc there is positive proof by eye-witnesses

that he did not, he cannot be convicted of it

simply because he ran away, although he might
be convicted of running awav. if that wore made
a penal ofTense. So we construe this statute to

mean that, if a master of a vessel that has been in

collision with another fails to stay by her, and
shows no reasonable cause for snrh failure, the

law will presume that the collision was caused
by some negligent act or omissk>n on his part,

and in the absence of proof to the contrary, will

fasten upon him the responsibilitv for the col-

lision. It puts upon him the burden of showing
that he was free from fault. It assumes tiut one
who fails to offer assistance to those whose dis-

tress is rauscd by him is presumably at fault mi

the act which caused the distress, and it denounces

pain and penalties against his inhtnnanity, and
holds his ship responsible for the pecuniary fine;

liut it does not condemn without a hearing. The
obligation ini]>oscd is not unqualified; it is care-

fully guarded by condttkms; it permits presump-
tions to be rebutted by proofs, and it is only 'in

•he absence of proof to the contrary* that his re-

sponsibility is made absolute." This reasoning,

of course, applied only to the dvil proceeding to

secure exempti<m from paying damages (which

was granted), but the criminal negligence of the

master of the lug is thus commented upon by the

Court: "Conceding the correctness of the

conclusion of the court bdow that the master of

the tug failed to stay bv and render assistance,

his conduct is to be gravely reprehended, and in

a proper proceeding doubtless he may be made
to suffer the penal consequences that follow the

violation of the statute." It will be interesting

to note if a "proper proceeding" follows the col-

lision between the Ilermione and the Saratoga.
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InterMtlMMl HmUiik of the Britbli lostltiitlea of

Naval Archltecto.

The IntenuHJonal awttlng of the Britlsb lastttotloii

of Naval Ateblteeta, bold lo honor of tlie DiMBond
Jubilee of Qoeen VIctorlat i^ypean to hare been one
of the moet saeceeatDl mtberbife of the kind on
record. It wai a lort of Worid'a Oongrees In that it

brought together promlomt nqireeentatlTce of the
mercantile and naval services of all maritime natlotw.
and these visitors participated In the dteeuMlonB of
papers, which were read for the most part by British

authors. There was a delegation from the XJnited

States including direct representatives of the Navy
and members of the Society of Naval Architects and
Marine Engineers. The American visitors who were
received wllli extreme conrtesy, Incluiled, among
others: Naval Constructor. I). W. Taylor: Passed
AsHiHtnnt Engineer. Walter M. McFarland. U. S. N.;

Lt. J. C. Cohvell, I'. S. N.; (Jeneral Hyde, Charles
Cramp, C. H. llas\v<>ll. r. II. Wheeler, and W. H.
8hock. Tlie i)rnfct'rliii':s were oiieiicd .luly Ti, by a

reception at the llotfl t'edl. Lord Ho|Htoun, pres-

ident of ibe institution and a coiiiiiiitti'e Including
the Lt>vA Mayor of London, received tlie guests. On
the followinii day tlie scrldus work of the Con^jress

was begun at the Imperial Institute, the Prince of

Wales deliverin;: the address of welcome. Many
distlngulslicil n'iiresentntlvg.s of the British Covt-ru-

iiii'iit \v<'re jirt'scnt. Then the Congress divided into

two sections, the Naval .Architects gatliering In one
hail, with Lord Hoix'touii In the cli:ilr, and the
Marine Engineers assi>nil)!ing under tlie jircsidency

Of sir E. J. Reed.
A paper on "Hardened Plates and Hrolien Projec-

tlh's" was read before the Naval Anhltfcts hy M.
L. E. Bertin, France. In the discussion which
followed Sir William White fairly divided the
credit for armor plnte Improvemeut; France
having produced the all steel plate. England
the compound plate, America the Harveytsed plate,

and now Germany Is endeavoring to still further im-
prove the manufacture of thick armor plate. "Non-
inllaramable \\ ood" was the title of a paper read by
Charles Kills. SbeOield, £ngland, whii^h was entirely
fa>'orable to the process of flreproollng lumber used
In ships.

In the engineering .section a paper entitled "A
Review of the History and Progress of Marine
Bnglneerlng in the Royal Navy and Mercantile
Marine," the Joint labors of Sir 3. Dnrston, En-
gineer-ln-Chlef of the British Navr. and J. T. Milton,
Chief jBnglneer Surreiyor of Lloyd'f, was listened to
with mudi toterest. In tlie portion of this paper
devoted to the navj the rise In steam pressure from
10 pounds per square Inch, In voMels built In 1841,
to 900 pounds. In the Pdorui of 1807. was graphlcany
presented. The same means were used to Illustrate

the steady Increase In piston speed per minute, from
a speed of 484 ft In the warship Warrior to 1861, to
a speed of 1221 ft In the destroyer Starfish at the
present time. Also the Increase In speed of rerolu*
Uon was noted. The Warrior in 1861 on full power
trial gave &4.25 revolntlons and the destroyer Boxer,
one of the newest vessels, runs up to 410 revolutions.

The greater part of this paper was devoted to a
comparison of the mnebinery equipment of war ves-

sels of the British Navy, and very little matter pro-
portionately was >:iven to the no less Important sub-
ject of the advjuHi s nia le in the mereliant marine.
.1 Leslie Kohinsoii re;i<l a paper, for Pierre Sigaudy.
I'nince. on "Water tnln' boilers for hifrli speed ocean
sfcninfTs." This wa« a descrii'tiriii of a pussiblr In-

stalment of boili-rs, of the "Norinand et Siijaudy"
lyjio to givi« irt.d'K) ri, 1'. .\s the pap<'r dealt with
on«^ type of boiler only it was- not as comprehensive
as the title would suggest.

On the second day the most noteworthy paper of
the Congress, on "The .\dvaiit i's made In the Matin'
roatlcal Theory of Naval Architecture," was read by

Sir Edw.'inl J. Keed, vice-president of the Institution.

This was a vt iy masterly exposition of the subject,

and ci)Vi r«i| ilii- i:eriod from the foun ling of the lu

RtHution ill IMio lo tlio present time. In suewsslou
he discussed tljc suliji ' ts of strains in ships at sea

and the necessary siit-nmli to withstand Iheui, with
the scli'Utilic facts wliicli prescribe dimensions, forms
and wi'iglits. So that Vessels shall 1k» possessed of

stability uiiilcr varying conditions of displaceuieut,

und also the adaptation of form to lluid resistances

so that vessels may In- iirnpflied with proper re;;anl

for ecoiioniy nn.l saleiy. ( aplaiii 1. (', Tiixeu. I'i

rectnr 111' .Naval Cotistr in i inu and i;ii^iiie(>r.tjg in liie

lloyal l)anisb Navy contril)uted a paper on •i»anisl)

Steam Ferries and Ice llieaking Steamers." In view
of our (twn experiences with navigation In winter
this paper was of special interest to the .\niericau

visitors. It Is reproduced elsewhere in this Issue,

A paper of a purely technical character descrihluu

ft "Graphic Aid in Approximating Hull Weights" wa.s

read by .1. .lohn.son, tbitlienburg. Considerable in-

terest wa- simwn in the paper on "Cmnk and Other
Slialts 11-. il in Die Men-jintile .Marine." read hy C. W.
Manuel of the Peninsidar and Oriental Steam Navi-

gation Co. This will also be found in full In tbiit

Issue. A paper Illustrated by lantern slides giving

an account of experimental investigation of the

"Nature of Surface Resistance on Ships and la

Pipes" was read by I'rofesaor H. S. Hele Shaw
LIverpooL Sydney W. Barnaby read a paper on,

"The Formation of Cavities In Water by Screw Pro-

pellers at High Speeds."

On the evening of .Tuly 7 the members and gnests

were present at n banquet in the King's Hall, Hoi-

bnni Ki siaurant, lyondoii, the Earl of Ilopetouu pre-

siding. <;ener;il Hyde of H.iili, Maine, Kjwke for the

Unltwl States in response to a toast, saying: "My
Lords and Gentlemen -My only regret on this happy
occasion is that Mr. Grisconi. president of our so-

ciety, is compelled ti) be nbsent. He could have re-

si>onded to tills toast sn imieli more worthily. Tho
hearty welcome yon l ine civen us, the kind hf>«-

jiitallty you have slmwn ns, will long linger in our

memories. ( >nr lienrts were already warm towards

tlie mother country. We have seen many things to

liilerest us here. Not the least important is to iearn

how tlie great heart of Knslaini goes out townrii lu'r

navy an 1 h' r merchant marine. \\e have le:irni'l

how the win of a great i>eople, largely entrusted to

members of your society, lias proilueeil your map-
nlficen: f^eet, which by a seeming par;idi>\, may he

a promoter of jieace while it is an eiitriiie of war.

We can learn, as Lord Hopetoun so well exiiresseil it,

flijit Etiglariil claims no monopoly In tlie art and im-

provement of ship building.' flentiemen. in belialf

of your kindred American snriety. I thank you."

The programme of festivities which occupied the

followlag days, before the breaktaig up of the Con-

gress, was carried out very soccessfaliy and was
pronounced by all tbe foreign guests to be worthy

of the beet traditions of ffarltlsh hoepltallty. A trip

was made in a steamer on the Thames, dur-

ing which the great bascule bridge at the Tower was
examined, and visits paid to some of tbe great docks,

A call was also msde at the Thames Iron WeikSi

long famous as the builder of many of the flnest

warsUpa afloat. Work was progressing on
Brttlsh battleship Albion. 12,050 tons, snd on Oe
.Tapanese battleship SHIklshlma, a vessel of 14JD00

tons, which Is designed to be the most powerful ship

In any nnvy when ready for service. Guide hooks

containing pinns of the route were distributed smoog
the visitors. In the evening a grand concert wa«
given at the Queen's Hall, In honor of the foreign

guests, at which the orchestra from the Boyal Ci»l-

],-sxo of Music, and the splendidly trained Leeds Fes-

tival Choir, which had come to Txmdon for the oc-

casion, were present. On the following day an W*
cursion to Portsmouth and Southampton was oD the

programme. By rail the members and visitors, who
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iDdiuhHl tutral oiticen of many mMuaa, went down
to tlw cUflf naval port of Britain. The Boyal dock-
javda wen op«n«l wide to tli* Tlsltonb who weie
pennitted to Tiew all of the itaoin. The only Toaael
uder constmettaMi was the hnttleAUi Oanopoa, 18.-

tW tttOB, thov^ there waa mnA entflttlng and ie«

jalrlns work going 00. After looking orer the plant
tht eompanr was taken ahonrd the liner Mertcan
tor n ctvlae In the Botait A landint was made «t
Boothampton where the new gnvlng dock for the
London and BonthweBtem By., 700 ft by 01 ft. waa
viewed. The harbor improvement works, largely for
tbe accommodation of the txans-Athuitlc mall steam-
ers, also created comment on accoant of their magni-
tude. Tbe return to London \ras by train, and in tbe
erenlng a reception was beld at Lord Brassey's bouse
la Park Laiic
On July lu. by (apodal Invltatlou of Queen Victoria

the members of the Cougress mid frieuds journeyed
to Windsor Castle to attend a garden party ii\xen

la their honor. Kvery iwsslblc ruurti-sy \v;is shown
the viKltors at the Castle, ami i1uimi« 'he ai'lenioon

the Queen, accouipauied by l"rluce!>.-5 Henry of Bat-
teuberg and Prince and I'riucess Charles of Den-
mark, drove slowly ainont; the visitors, many of
wbom were Introducetl to her Majesty hy Lord Hoiyc-
tonn. Naval Constructor 1). W, Tnylor, V. S. N. had
the bonor of an introduction as utiicial representative
of tbe Navy Department. The grounds and apart-
ments of the Castle were free of access to tbe vis-

itors during tbe day. On the return jouniey a stop
was made at KIcbmoud where many t<x)k a drive
through tbe park. Later dinner was servoil iit the
Star and Garter, with the Karl of Hopctoun pre-

siding. The river Thames was Ui up with oolored

fires, and tbere was a spectacular display of fire-

works.

The trip to the North Country shipyards brought
out a big delegation who took train for Glasgow.
There the Fairfield Shipbuilding Co.'s yard at Govan
was the first stop. The yard was specially interest-

tag to the American vtaltors as Dlrth place ef the
peat Omuud trana-Atlantie record breakers. The
work on hand In this yard Indnded MMO tens of
new shipping and 116kB0O Indicated horse power eC
achlnory. Dinner was served here tai the moOld left

to whkh nhont 400 sat down. The members then
praceedcd down the Clyde to the yard of wmiam
Itanny * Bros, at Dnmbarteo. the famons ex-
perimental tank was Aown In operation. In the
eveotng the members were entarUlned by the Lord
Provost and Corporation of Glasgow at a etrnver^
sazione In the City Chambera.
On July 14 the company was taken on a water ex-

cursion ilown the Ftrtb of Clyde rotiml .\rran and
AUsa Craig. The day following on too return
journej- to I>ondon, a stop wa."* ma le at the innnense
works of the con.'iolldatfd tirius nf Sir \V. G. .\r:n-

strong. Whitworth & Co.. Newr.asfli' on I'ynr. In the
sliipbnllding department thiTi' wen- 14 vessels,

ranging from a torpedo boat d.^-trnyi r to a 14,800 ton
armor clad, in various stai:. < <if construction. In
the gun works IKK) high powcri'd cannon of nil sizes

up to 12 In. bore were being built. The steel works
which can turn nut more than r.o(J tons In a week
also attracted attention, especially the heavy by-
draollc presses In this department.

The Asterlcan ddegatee before separating prepared
an open letter addressed to the Secretory of the In-

stttntion of Naval Architects.
In thte they ezpieeaed themselves as profoundly

tonebed by tbe Undneas and hoapltallty extended to
them by toe offlcets and members of tbe InstltotUm.
and desired to ptaoe on record tbeir appredatlon of
the many courtesies they had leeetvM. They de-
sired especially to thank tbe Bt Hon. tbe Bail of
Bopetoan. president, and Mr. George Holmes, secre-
tary, for tbelr kind attentions. They assured all todr
kliul friends of the Institution that they would carry
away the warmest feelings of affection and gratitude.

CX^RRESPONDENCE.

[Communujtions »H maUfrs 0/ intfrfstlomat intettginerrs^ for
insertioH in the ccrrff/tcndeitc* defitrtmtHt,art ioliiiti\i- / keie,

wherever possibU. skoulJ be suffUmented by romgk .t*r/i or dram-
ings, wlticM will be refreduced if necessary to OlustrM* the subject,

fgffMntt €9tt i0 iMe writer.
pStHamet and addresses slwmld tt #Anm, MpMnHnt if

ihe ie will be wilkhtUwhert reouesttd. ,

,

We do Hjt attuiHa r^tfuMMy for tim ofMMU tafreutd h
torresfondenis . ]

A R««poDM AbMi BeUer^CeMBovky.

In reply to J. U. whose inquiry about water
tube and Scotch boilers appears in your last Issue,

I would say that I think be does not thoroughly com-
prehend toe worie. which a generator of steam for
a marine steam engine is ealled upon to do. Ito

puipose is to supply steam at a fixed preesure con-
tlnuoualy while the engines are running. Tbe water
tube boSer eanying comparatively little water la

easily started Into action, requiring a proportionally
small amount of heat to raise steam np to the re-

quired i>reasure. Tour correspondent assumes that
It does so more economically than n Bcotl^ boOsr*
but In this I am not prepared to agree. Does be know
that bulk for bulk the water in the water tube
boiler is heated to the required temperature by n
smaller quantity of fuel than the water In the
Scotch bolIerV Tlie wastefulness of the water tube
boiler when running is due rather to Imperfections
in mechanical construction than to any Inherent
physiral defe<-ts In the system. In the water tube
boiler tlier»;> Is not that luechanieal arrangement of

parts which in the .Scotch l>oller permits of a proper
combination Jind ignitinn of the pases In the com-
bustion chamber. !ind provides a subseipieut great

area of tube surface, ovi-r which the gases must
travel and give up their heat, before entering the
uptake. If he has ever noted the uptake or chimney
tempeniture in \esvrls Iltted respectively with the

Scotch boilers and the water tub<* bolh-rs he will not
be In nuich doubt as to the com|iaratlve heat ab-
sorbing etllclency of the types. Now as to tbe saving
which ndgbt lie effecteil at the end of a run by the

use of a Scotch b<jiler: It is not hot water, or steam
of pressure Indow that neede<l to develop the |)Ower

of tbe engines, that Is wanted, but steam of full

pressure and plenty of It. So If a vessel bad to make
a full speed run almost to her destination, as for In-

stance acroBs-cbnnncI mall boats have to abroad,
toere would be no saving possible with any type. In

the ease of a steamship ending a trip In a port, where
there was a necessity for slowing down a good deal,
or making frequent stoppages of the engines, the
Scotch boiler would apparently have an adTantage.
Tbe beat stored np to toe water would be plus tbe
beat from tbe furnace, so that the fires In the latter

could be slacken^ But would not the heat con-
tatoed to the water of a Scotch holler, after the
aignal "flnlshed wlto toe engines,** as compared wlto
tbe smaller amount of water wasted to a water tabs
boiler, more than offset the small amount of coal
saved by early ceesatlon of firing In the 8co<^
boiler? Monni Atlahtmi. -

"Pi«ctle»lly tli* Ssrac," with • DUIkrcncc.

I have read with much interest in a recent Issue
'

your description of the Doblla Packet Company's
vessels (new and old), and desire to direct attention
to a rery important feature devdoped by the per-
fonnanee of toeee vessels, whidi is dwerring of
serious consideration. I refer to the dlBeience In In-
dicated power. The hulls are practically tbe ssme to
dimensions, and the speed attained to practically the
aame^ yet the todleated horse power devebqied Is

twice as nra^ to the new as In the old vessels. You
win obeerve that toe Ireland (of the old type) made
the run In two hours and fotty-flve minutes, indi-

cating 7.000 horse power; whOe the Ldnster (of the
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new type), which develops U.OOO hor*ie power when
tuakiiit; 162 revolutiong of the euKinex, wiis forced
to 17- rcvoliitlotis while making her fastest run lU

two hours and twonty-thrce nilnuies. Tlio horse
power ln«llcate(l when making 172 revolutlonx 1« not
tilate<l, ueitlier is the coal consum|>tlon per run given;
yet 1 venture the opinion that tlie coal consumption
per Indicated horse |)ower will U> "nly one-half am
much for the new as for the old vessels, and that the
coal consumption per round trip will be about the
same In both cases. The reason for this is simple:
When steam is being used with moderate expansion
the indicated horse power is not much in excess of
tlie actual power. IJiit when steam Is nse<l with ex-
cessive expansion, tlie Indleated horse iwwer may
readily exceed by twice the actual power. There is

probably no case on record so rich in object lessons
ns the ni'ord of these vessels. New Orleans.

For Fropcller ftharpa with Heerct (I) ForinnlB.

We are designlnc and budding sie.Tni engines and
are now getting cnnslderable custom In marine en-
gines, ami we are often asked, "How much [jower
will De rwpdred to drive a boat at a given s|M>edV"
And also. "What size wheel will give this speed?"
We put tlie maitiT In the form of iiuerle.s which we
should like to have answered. "Is iliere any rule
for figuring the power reqtiired to propel a vessel at
any given speed?" Also, "What Is the power reijnlred

to revolve a screw propeller at any given sjietnl?"

.M. U.

.Another Dcvloe for Hhlpymrd Work.

In your August issue I notice a correspondent gives
an account of a liandy boiler shop toid in use at the

plates easily while countersinking the rivet holes.

The photograph which 1 send gives a good Idea of the
dcvicv. A table about the height of a billiard table
Is built under an ordinary radial drill, which Is fitted

with the usual lever feed. On this table a number of
cast iron balls, alsjut 2 1-2 in. dia., are scattered
about, and on top the plate to be countersunk is laid.

The bed of the table is of wood so that the balls get
a good grip on it, and tlie plate will not move un-
h>ss lateral pressure is exerted on It. Then It will

slide easily, and with this easy way of handling work,
and the wide swing of the drill, one man can turn
out a lot of work iti a day. The advantages of this

device are very a|)|iarent with heavy work. Wlicn
the photograph was taken one of the heavy steel

phitcs for the protective deck of one of the new
battleships, building here, was on the table. This
was a heavy Job and would have been awkward to

handle in the ordinary way. As you can see in the
pliotogrnph the driller stixid on top of the bed and
moved the plate in any direction lengthwise or side-

wise witi) his fe4>t. It costs very little to put this

sort of a ili-vi(<(> In a shop, and It saves lots of time
and trouble. Newivbt News.

The Lake subiiiarlne boat .Vrgonaul has been put
in the water at the (.'olumbiaii Iron Works, Balti-

more. She Is designed to travel on llie bottom of
riv4>i's and harlsirs, chletly for wrecking purposes.
'J'he patent speciticatloua of this vessel, together with
a sectional view, were published in our June Issue.

The lioat is 30 ft. long and 9 ft. extreme diameter.
She Is fitted with a gasoline engine of 30 II. P., and
storage batteries supplyiug an electric motor with
current. A surface speed of 8 miles an hour Is looked
f<ir. and It is expected that she will creep along the

DIIII.I.INO T.ViU.I! KOR SIIirVAI^O W«iHK.

Brooklyn navy yard. Well, we have n little labor bottom at a speed of about 5 miles an hour. The
saving device in use at our yard which 1 thiid; would boat is titted with air locks, so that divers can have

Interest your readers. It is n plan for handling egress and ingress while she Is on the bottom.
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EDUCATIONAL.
ELECTRICITY ON BOARD StIlP, PRINCIPLES

AND ntACT]CB.-UI.
BY WM. BAXTXK, JR.

Id the lut irtlde It was ateted Hmt tt a vli« to

luoTed «cron a magnetic field an electric cmrent wUl
be developed In It. Strictly speakliig. tbls atateiiMBt
la not GOfnct: tbe ^lect of the moroBeiit 1» to de-
velop an deetro motive force. An etootio motlTe
force Is a force tbnt will set nu electric CIMtWlt In BM>
(Ion providing there Is a complete clreott for It to

KIG. 12.

«irciilate iu. If tbe cln uii Is uot complete, the force

can only develop an i l< > trU al pressure, or rtlfTmi'iice

«f potential, as It is culled. To Illustrate tbis point

A.

rio. 13.

aiere cteariy, aappoee yon have a pipe ftonned Into
the shape of an eodleaa ringr, and that at any point In
tt a piopeUer wheel to Ineerted. If the pipe to lUled

with water. It will be set In uiotton as soon as tbe
wheel begins to rotate. If at ony point In tbe pipe a
valve la inteipooed. tbe abutting of tbto will catiae
tbe flow of water to stop, bat If tbe propeller con-
tinuee to revolve, it will still develop a pressure, not-
withstanding that it cannot impart motion to tbe
water. If tbe valve is opouod ^liplitly, a small
amount of water will pass tbroURli, and the more It

is o{>eued tbe greater the flow, if you take a wlrt.-

formctl into an endless loop, or riiij:, and ])as8 one
sliio of it tliroui:li a lua^rnotic lii-ld. an elcotrlc I'urrcnt

will be <lt>v»>lo|K'ii. 'i lii> |>art of Ilie wire that jiassra

throujib the Held develops nn electrical pressure just
as the propeller does In the case of the water pipe.

If the wire is cut at any point, the current will stop,

tbe cut acting in the same way with respect to the
wire as the valve does wltli ri spect to ilie pipe. If

the two ends of the wire are coiitiected liy means of .1

small wire a current will at once l>efriu to liow. In
the case (if tlie pipe, tile amount of water that will

p:iss thrnii;.'!! ilie valve in a ^iven time will bo in pro-

poriioii Ui tlu- aiuoiiiit of oiM'iilnj,', or, in other words,
to tlje resistaiHH' tliat lias to he overcome. With the
elei-irie i-urreiit tiie ai t ion is iireclsely the same. In

the water jiipe tlie resistance is increased by reducins
tile opening; tlirniiuli iln- valvi-, and In the wire loop it

is Increased by iiK reasini: the length or redijclng tbe
diameter of the wire that 04)nuects the two ends.

'I'lie direction in which the electric current will How
iu a wire moved across a magnetic field will depend
upon tbe direi tion in which it is moved with respect

to tbe direction of the lines of force. In F)>r. 1-. If

the loop rotated in the dire<^tlon lndl<'ated liy tlie

arrow the current dcvelo|>ed in ibe side B will tlow

toward tbe observer, and in the side A, away from
blin. If Instead of rotating tbe i(M)p, it is moved
bo<liIy to the left, by moving tbe shaft S in the direc-

tion of A, the current in side B will still tlow toward
the oliserver. The current in B will liave the same
dliection whether tbe loop is moved to the left in Its

central poeitlon or is raised close to pole P or de-

pt^sed close io pole N. From this we can see tbat

tbe direction of the current is not dependent upon
tbe direction of rotation of tbe loop, but wholly npon
the direction In wbicb tbe wire moves across tbe lines

of forces and that if It paaaea from the ri^ht to tbe
left aide the conrent will flow np to tbe oii.s<^'rver, re*

gardleaa of how the motion to obtained. Tbls ahowa

no. 14.

m, at oneew that whichever way tbe loop to rotated,

from the poaltton abowa In tbe figure, tbe current In

aide B wm be the aamew Thto to due to the fact that.
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aa the loop Is at right angles witb the liue« of force,
tht^ rebull of turning It in any direction will be to
cuuse Bide B to move toward the left. If the loop
was placed ninety degrees ahead of ita present po«l-
tlOD* moveiueut in opposite directions would cause the
eomnt iu side B to be in opposite directions, because
then aides A and B would be directly under tbe polea
and 1b the eenter of tbe stream of lines of force; tJiere-

Cor, morenMiit In opposite dlcectlooa would cut tbe
llnso In opposite dlfeetlons.

FIG. 17.

11}- LuroHiily considering the foref^lng exiilniiatlons
we can uudorstaud how it Is tlint If tlic ItKjp 1« rotated
continuously in the snnio <llrtM.MI<rn, the currcat In the
wire will have its liln'ctlou reversed twice in fa<ii

revolution. To koc tliis clearly all we have to do is to

rcnicmljcr that the wire tiioviiiK from the position of
B toward that of .\ has a ' lUTeut developed in it, up
from the paiKT, while the wire moving from the posi-

tion of A to that of H has a eurrent devcloptHl in it,

down thronph tlie paper. Tlic current in B will

be up until it renehoii the position of A, then It

will reverse and tlow down during the movement
through the next l)alf revolution. Commencing on
the siH'ond turn tlie current will he up. Ilirough the
first lialf revolution, and then down through the sec-

ond ball:

nr.. 1(5.

Cnrrenta of this class which run tirnt In one direc-

tion and then in the otlier, arc called alternating, and
are usetl very extensively for the traut^mlijslon Of
power on-a lar;;e srale, hut fiT li:,'hting in cities and
aboard ship, and for tin' operailoii of small motors,

cuirent-H that tlow continuously in tlio same direction

are re<|ulred. The generators use<I to develop such

currents are constructed upon the principle Illustrated

in I'^iga. 11 and 12. and more fully In Fig. 13. The
slmiillclty of these dlncranis is not iiialnlainetl In the

actual niacliines, but for ail that tlie principles lu-

Yolvcd in their operation are the same.

From the explanations given of Figs. 11 and 12, it

will Iw notleed tbnt tboie to no way tu wblcb tbo re-

no. 16i.

TolTiog loop can be moved so as to develop a caiMBt
tbat flows in the same direction contlnuoosly. Tbte
hetug the case. It la necessary to have some device by
means of which tbe alternating current developed in

the loop may Ik> converted Into a continuous one in

the outside circuit. Tbe device used for that purpose

is the part df the machiue Ituown as tbe commutator.
The manner iu which it accomplishes the rectification
of the curr\-ut can be made quite dear in couuectloa
with Fig. 13.

The ends of tbe loop W are attached to two balves,
C D, of a cylinder, these halves being electrically la-

•olated from each other, that la, there is no metallic

connection betA-eeu them. If the loop l.s rotated
•round tbe line A B in the direction Indicated by tbe
arrow, the current will flow from tbe and attached to
segment C to the end attached Co segment D. Ibe
brush F, which rests upon D, will oonvay tbe curent
to wire h, through which it will paaa to tbe lamps ar
otber iwvaratus In tbe circuit and return to wu« g,
and from here br bmab S to eegment C and back to
the loop. WiMn tbe loop machee a position at rifht
angle* to tbe Unea of forces tbe brosbea win rest on
tbe vaeea between O and D. Wben die loo^
beyond this point, brush F will be reettnc on i

O, and B en aegment I>, wbieh to Jnat tne revoae of
their preaeirt rslatlon. M tUe punt Oa eonrant In
the loop will alao reTeBML henee tke eurrent In wina
g h and tbe outside drevN wltt mnuUn oncbanged.
By this means tbe cnnrttttt la tcctUled. tmt It Is not

rendered uniform, owing to tbe fact tbat as tbe loop
travels through the magnetic field In a circular pa^
the rate at which it cuts through the lines of force is

not uniform, aa Is clearly shown by means of Fig. 14.

In this the lines of force are represented by llnsa

equidistant from each other, and the loop Is shown In

positions advancing by one-sixteenth of a revolution.

If the rotatiou is uniform, these positions of the loop

will represent equal Intervals of time, and the lines

representing the lines of force, being the same dis-

tance nitarl. will represent a uniform magnetic tlcM.

In passing from position A to position 1 the loop will

cut one line, but from posit iou 1 to position "J it will

cut two lines, and from 2 to ;5 three lines,

and from 3 to 4 four lines. The streu^rth of

the current dcvelopcil in i)assing through e.uli

one of these ar<>s uf the circle will l)e jiro-

jxirtlonal to tlie nundier of Hues of force cut.

W e can represent tlic strength of the current at tlie

various parts of the revolution by means of a cune,
such as shown in Fig. I.''), In which the ilistances AD.
I)E, EF, etc., represent the ares A-1, 12. 2-3. etc.. of

Fig. 14. and the vertical lines Dd, Ee. Ff, etc.. Ilie

number of lines of force cut in passing through these

arcs. If the curve abuve tlic AC represents cur-

rent flowing in one direction, a curve below thi.s line

will represent a current in the opposite direction, and
the two curves, N and M, the latter shuwu in broken
lines, will show the strength and direction of the cur-

rent in tbe loop at all points during one revolution.

The reverse current, M, Is rectified by means of the
commutator, and thus the real current Is as shown
by the curve N. .N.

It will he noticed that at A B C the current Is noth-

lug, and these are the points where the loop is at

right angles witb tbe lines of force, hence the wire is

moving parallel wlfli tiiem and tbere is no cutting.

At G and G' tbe current Is the strongest, and tbeae

arc the points where tbe loop is paralld witb tbe Unes
of forces In position 4, and therefore cuts them at the
highest rate.

Tbe pnlaatlng cbaracter of the cwrent, aa shown la-

Ffg^ la, can be overcome hf neing more than one loop-

and combining the cnrrenta generated bgr them taito

one. If two loopa are need, and placed at right angles

witb each other, one will be developing the greatest

eorrent at the time when tbe other la doing notUagK
as la Indicated by tbe two sets of enme> N H. bi

Fig; Id. If three loops ere need, separated iTom each

other Iqr 40 di«reee, tbe three ennenta win bare the
relation ehown hjr the enrree A B C In Wig. 17.

These combined cnrvea, ahown In Pigs. 16 and 17.

do not show tbe real amootiilng down of the pulsatlsg

currents effected by tbe use of two and three lospii

e.xi-ept in a general way. In the next artMe the
efTect of tbsao comblnatlona wlU he moce fullr

plained.
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Another Trans-AtUntJc Line of Freight and
Passenger Steamers.

Another traQsatlantlc freight and passenger line

will come Into existence during the inonth, when the

conuolidated Wilsous, Furness-Lej land Line will com-
mence operationa. The eervlce will be weekly be-

tween Xcw York and Boston and London. The five

ships, for which orders were placed when the coui-

binatioD of Interests was agreed upon, are now nearly
ready for eca. They will be knuwu as the Victoria,

Cleopatra. Cassandra, Burtecca, and Alexandra. All

were built In the United Kingdom, the ortlers being
distributed among East Coast, Belfast, and Clyde
builders. A feature of the new line will be the carry-

ing of only one class of passengers at a moderate fare
for lirst-class accommodations. The new vessels are
all of large dimensions of the type known as inter-

mediate. This means that they will have large cargo
capacity, with passenger trade as a secondary though
not unimportant feature, and will be of moderate
speed. A description of one of the new vessels is here
given In part from the Knglneer, London.
On Saturday, July 3L the S.S. Victoria was

launched from the shipbuilding yard of Messrs. Fur-
ness, Withy and Co., Limited, Middlcton, West Har-
tlepool. This vessel has been built to the order of

The Wilsons and Furness-Leylaud Line, Limited, and
is Intended for their Boston and New York passenger,
cattle, and cargo trade. Unusual Interest was cen-

tered In this event, as this vessel Ts the largest ever
built at the port. Her dimensions are as follows:
Length over all, 490 ft.; beam, extreme, 52 ft. 3in.;

depth moulded, 34 ft. .0 Id.; with a deadweight carry-
ing capacity of about 8,450 tons, and a measurement
capacity of about 11,900 tons. She is built throughout
of Siemens-Martin steel to Lloyd's 100 Al class, al-

though In many Instances the scantlings are far
beyond the society's requirements. She is built on
the web frame principle, with cellular double bottom
for water ballast, with ail the latest appliances for

filling and discharging the tanks. The hull la divided
into nine compartments by means of eight watertight
bulklienils. She has three complete steel decks, and
Id addition a shade deck above with a bridge 130 ft.

long on top of it. Arrangements have been made for

carrying about 700 head of cattle under the shade
deck. The vessel will be riggwl as a fore-and-aft

four-masted schooner. The accommodation for the
crew and cattlemen is placed un<ler the shade deck
forward. Accommodation for alwut VM tlrst-class

passengers Is to be Utted in tbe bridge and large deck-
house.
The engines, which arc being constructed by

Thomas Riclutrdson and Sons, Limited, are the
largest yet built In the Hartlepools, and have been
designed to suit the requirements of the heavy Atlan-
tic trade. The diameters of the cylinders are 32 In.,

54 In., and 90 in., by CO in. stroke, on the three crank
triple eximnsion principle, with a steam pressure of

190 lb. per square inch. The high pressure cylinder
Is fitted with a piston valve and the Intermediate and
low pressure with double ported slides, the cylinder
8up|)orts consisting of massive cast Iron dlTlde<l

columns. A separate centrifugal pump Is employed
for circulating water through the condenser, and the
air pump Is of Edward's design. In lieu of the ordi-

nary feed pumps worked from the main engines a
complete set of Weir's engines and pumps will be
fitted, and the various auxiliaries In the engine room
Include large PuUometer for pumping ballast tanks.
Owen's feed donkey and fire pump, Morison's com-
bined evaporator and winch condenser. The pro-

peller Is of the variable pitch type, the blades being
of manganese bronze. Steam Is supplied by two
double and two single ended boilers, the latter being
In the center and arranged back to back, either serv-
ing as an auxiliary In port. The boilers are fitted

with .Morlson'a sus|>cnBlon furnaces and Henderson's
rcH-klnp fire-bars.

Work on the Orande Duchessc.

For several months the Babcock & Wilcox people
have been at work on extensive alterations in the
boilers of the Grande Duchesse, which has been
lying at the shipyard, says the Newiwrt News Dally
Commercial. These boilers, it will be remembereil,
were put In on the ortler of the owners of the ship
and against the best Judgment of some of the best
mechanics. They never have worked with that de-
gree of satisfaction that has always characterized
the work turned out at the shipyard here. At one
time It was thought that the boilers would be taken
out altogether. The Babcock Company, however, de-
termined to make things satisfactory If possible, and
to that end they have been making the extensive al-

terations necessary in the boilers without removing
them from the ship. This work Is very nearly com-
plete<l and the craft will shortly go out on a run to
test the repaired boilers.

Salvage Cases Recently Decided.

An award of 923.500 for salvage services has be';u

made by the Admiralty Division of the English Courts
In the case of the North German Lloyd steamship
Spree, which was towed Into Queenstown harbor
July 8 by the Atlantic Transport liner Maine. The
Spree was bound West, from New York for Bremen,
with a large passenger list and full cargo, when her
crank shaft broke, the after crank being fractured
clear through. As she has no yards, she drifted out
of the track of steamships until July 5, when she
was sighted by the S.S. Maine, on a voyage from
Philadelphia to Loudon. The Maine took her In tow,
the anchor cables being passed out through the hawse
pipes of the Spree and secured to the towing hawsers.
The weather was fine and the vessels made goo4l

progress until July 8, when, nearlog Queonstown, the
captain of the Spree decided to let go one of the
hawsers, so as to have an anchor ready when the
harbor was reached. This was done, but the remain-
ing hawser soon parted, and a good deal of trouble
was occasioned In securing fresh hawsers In position.

The distance towed was OOO miles. The values of
the vessels and cargoes were: For the Maine ?22(5,425,

and the Spree $425,000.

Another interesting salvage case decided was that
of the Cunarder Cephalouia, which broke her tail

shaft and was towed Into Queenstown by the West
India & Pacific Company's steamship Florldlau.

The award was $15,250.

S.S. SPKSB IN yl'KENMV)W X II ARDOR AI-TER MISHAP.

An award of J-V^OOO was made by the same court tu

case of the Pacific Steam Navigation Company's
steamship Oratava, which was hauled off a shoal la

the Red Sea, by a vessel of the Perim Coal Company.
The value of the Oratava was given as $277,500, and
of the cargo $495,000.

Google

www.libtool.com.cn



«

38 MARINE ENGINEERIMG.

DURING THE MONTH.
Tho r.ispinii. 2,717 tons, one of tlie AllaD UM

stfjuntTs liiiilt in 1S70. Avns sold for ?-*0,000.

Tlic ChiraKo Shi]) lUiililinj; ("o. has Imokoil a con-
tract for a 8t*>fl tow bart'i', ft. I'UiZ, 48 ft. beam,
and 28 ft. deep.

Tlie CoiniMiKnIe Geiifiale Tnui.satlaiu laiio, iMtior

known as the French Line, has placed mdiTs for two
22 knot Bteamships to ply between Havre and New
York.
The new dry dock at Yokohama measures: T.«ngth,

851 ft.; breadth at entrance. GO ft. on top and 45 ft.

at sUl. and deptb* 8S Xt. Another and laignr dock Is

IniildinK.

An Older far a new ferrjrtioat has been placed with
tlie Detaware Blver Iroo Mhlpbolldlnc and Bn^lne
Weeks kr tbe BtooklyB and New Yatk Firrj Oo.
She win be bum of steel and will be nearlj aoo ft
lonp.

William Cramp Ship and Enplnc Building Co.. of
rhiladoljihia, ha.s comnicnceil %vorli on a new steanj-

Khlp for II. M. rinplor. The new vessel will be atwut
250 ft. lung and will run in the WpM India txadfl^

couuectiug with tlie Flau'ler railroad lines.

An effort is to l>e made by the Russian Government
to keep ojK'u the port of VladlvoKloek. Siberia, during
the coming: winter by the use of Ire-breaking
Steamers, ljuilt on the Danish model. A de.scrii»tioH

of such vessels will be found In this Issue.

The Isle of Man paddle steamship Empress-Queeu,
illustrated and doeerlbcd In onr June Issue, Is now
ninnlntr between Uverpool and Douglas. On her
maiden voyage, with tbe engines making 40 turns, the
passage of 80 miles was done in 3 hours and 40
minatee.
A report was started In the dally press that the

whaleback Christopher Oolombus was to be cat la

two and taken to sea for serTlee in the Alaska trade.
This has been aatbMttatlTdr dMled, the ewnera
stating that tbe ressel would cotttlnne In the Ohlcafo-
Ifllwankce passenger trade.

A novel method of removing the propeller of a
steamship was tried at Aberdeen recently. Tbe S.8.

Ohio was towed into dry dock for repairs, and to

speedily remove the propeller charges of dynamite
were ut-ed. These were very effective, but also dam-
aged the dock lUwr and walls, and a suit for damajfes
will likely result.

Another twin-bull, self-projiellinK tr.'irb.Tge dumplni:
boat for the city was launched at Nixon's shipyard
In Ellzabethport Aupust 0. Slie Is a sister vessel to

the Cinderella, launclie<l and testi'd some time apo.

The new boat Is called the Aschenbroedel and Is 140
ft. long. 32 ft. tH'.in), and can cany 80O tone on 8 ft.

draught at a speed of 11 miles.

A sum of ?l,7r>0 has lH*en divided between the
officers and crew of the British S.S. Oceanic by the
owners, In recognition of their services in replacing
the tall shaft and propeller of the ship while at seu.

While on a voyage from South Africa the steamer lost

propeller and tall shaft, and the engineers decided to
fit the spare one carried aboard. The vesBcl was
tipped and tbe Job done inside of nine days* la water
Infested with sharks.

The preaenee of the White Star liner Tevtonte at the
JnbBee review at Sirithead as an armored erolser
occasioned mneb comment among tbe foreign aaval
oflleers preeeot. Her guns had been put aboard at
Llrerpool with extraordinary rapidity upon her at^
rival after a voyage. An extract tnm tbe loir of this
ship shows a remarkable uniformity of spee^l. Runs
made In June, 1805, 1800. and 1897, showed, respec-
ttvdy, average speeds of 20.11, 20,17, and 20.18 knot9.
The steam yacht Presto, built from the designs of

C. D. Mosher for .T. Adolph MoUenhauer. of New
York, was launched from the Ayer's shipyard at
Nyack. She is 8 ft 0 In. long and 8 ft. 6 In. beam.

Her draught Is only 2 ft, aa she wSI he uaid tar
cruising In shallow water. Her machinery consists of
a qnaaruple expansion engine with cylinders 6 In.,

8 la., 12 In^ and 16 in. dia. by 8 in. stroke, and a
Meeher water tube boiler having 1,282 sq. ft. heating
surface.

It is probable that the uiilinlshed tunnel tindir the

IIiiiI^i.ii rlvcr will be completed if efforts in secure
Irisli raiilial .•ne succes.sful. The western exireinity

of the tunnel is at ilie fnot of Fifteenth street, .lersey

I'ity. an<l tlie New York end will be at the foot of

Morton street. The total distance Is 5,400 ft., of

whSeli about 4,.^<H( ft. are completed. Tbe success
which lias attended the construction of the Blackwall
tunnel under the Thames has caused a revival of the
Hudson rlTcr project, uiilcn was-oilglnally begun la
1874,

The rush to the Klondike gold fields from I'acilli"

coast points has causeii a sudden demand for vessels

to carry the mining imrtles. Kvery ves.sel sailing fur

Alaska recently has been loaded with freight anrt

passengers. There has also sprung up a demand for

river boats for inland navigation on the routes to the

gold fields, and orders for several such craft have
been placed with builders in tbe States. Some of
theee are of the knock-down type, and are to be
shipped to Alaska la sectloas and ti^ere put Into the
wator.
Tha progress being made In fast iong<4Ustanee

ataamng Is exemplified la tiie new man carrying cm-
tracts made by the British Goremment with com-
panies carrying to far eastern points. Tbe new con-

traetacMue Into operation February 1. 1888, and stand
thereafter for seven yeaiaL The paasage to India Is

to be shortened by two days and to SonOi natmlla
by 4 1-2 days. ThB Pmlnsutar and Ortantal Bteaat
Navigation OOi wm receive |ljn8;000 per annum tor

the services to India, Ghloa, and Australia. Thp
Orient line secured a contract for a fortniglitly servl(N>

to Australia, touching at Colombo, for $12ri,ttt"j per

ant'uni.

On .Inly 22 the Monarch, the largest merchant
steanisliijt yet built in Knj;land, was launched !it the

yard of Swan and Hunter, Wallsend-on-Tyne. for

Ehler Oemster & Co., of Liverpool, to trade to

America. The vessel Is 4S:i ft. lonn, M ft. l^-aui, and
42 ft. 3 in. deep, and Is built to the highest class at

I.loyds for the ,'!-<ltM'k rule, witli shelter deck for

cattle. Her cargo <-ai>acity nie:isure:neiit is upwards
of IS.iKHi tons, with 'W tons bunker capacity addi-

tional. The deadweight cargo capacity Is 1S,500 tons.

She is titled with a doultle iHittom, In which 3,000 ton»
of water ballast can l>e carried. The machinery
consists of a set of triple exiwusion engines wUli
cylinders 28 1-2, 40 1-2. and GO in. dia., and W Id.

stroke. Tliree boilers tltted with llowden's draught
will supply steam at 180 pounds. Larger steamers
have, of course, been built in Ireland and Scotland.

In the paper by P. Sigaudy, France, describing an
instalment of water tube boilers to furnish 23,000

horse power, regularly on voyages, read before the

International Ooogress in London, several particulars

at Interest ware ^ven. The Installation refers only

to one particular type of boiler, the "Nornand et

flUgaady,** and Included 16 double ended boilers, to

carry 220 lbs. pressure per square inch. The grate

surface for each boiler was 06 sq. ft ora total tot all

of 1.5208a.ft Rou(^ beating surface f<v each, 4,000
sq. ft, or a total of 74,400 sq. ft. Each boiler bad
1,700 tubes, or 27,200 for all. The volumeo of stoam
and water were: Water, one boiler, 888 en* ft.; all.

6t216 cn. ft. Steam, one boiler, 172 en. ft; all, 2.99
CO. ft The weights were flgiired thus: 16 bollenk

000 tons; water In boilers. 140 tons; funnels. 100 tons,

and tbe total. Including all tit tings, accessories, and
spare gear, tons. Figuring the coal consumptieo
at 1 12 lb. per I. H. P. the combustion would reach

227 lb, jwr st\. ft. of grate surface. The weight Of

cylindrical boilers with 1,520 sq. ft. of grate surfsce

was figured by the author to be about 1,TOO tons.
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A new set of rolls tins Ikhmi put Iti reinlirokc Dock
Yard. Kn^'laml. tlif iiiacliiiii- Imving a Ifiigtli of 29 ft.

(j Ik. 'rill- roll.s arc HcSM'inor sti't-l forgiUKi*. tuul thu
lipjXT (Pill- Wl"l)illv 'S> IMIIS.

Hills for the enlist nict loll of a new n-vi'iuu' ciittor

for tin- port of New York will shortly \<v calli'd for

by the Bevenue Cutter Service. There is au appro-
priation of ^175,000 aTa liable.

TlM llntt of Harland * Wolff, the Belfast, Ireland,

tiOtllMUttn, St kfl«plDg np the record for tOg ton-
nave mats/at. The total lor this yard for the flmt aix
montha of the year was 3lf,000 tone.

OBITUARY.

The death Inst month of Arilmr I.nzitT, of the Bul-
IcM-k Electric Co.. New York, was an exrt'ptionally
sad one. He was a man of liue ]>h.vsUiue, Konial,
maRuetic, with hosUs of friends, lie was Interested
In all englneerlnK and mechanical subjects, and
thoroughly trained for the work he had undertaken.
Upon Qnisbing bis education at Stevens Institute, be'
took up practical englneerln); suhjci ts and made him-
self thoroughly conversant with all that goes to make
a successful career in those llnets. He became a mem-
ber of the American Institute of Electrical Bn-
ghMHBi joined the New York Naval Mllltia, and la
other ways connected himself with progreaslTe more-
nents. No young man could have been* better pic<
pared for a life of much uaefulneie, nor ooold one at
the afe of 28 hare t^en promlae of greatar ameeee.

The daath of J. K. Kllhourn, at Hart-
ford, Conn.. AuKUst U, Is announci-it. Me ^
was widely known niiionv,' sbipliuildcrs i|

and owners as one of the tn(i>.t skilful K/*^ O
designers of refri;;erating Miachlnery in

this country or abroad. Mr. Kilbonrn "vj
was a native of Cotinectlcut, ainl In his

earlier years of mechanical invention lie, >jv
in company with his brother, E. E. Kil-

->-^^fc^
bourn, produced the Klllsiurn knitting - -LI-^^
loom. In 1S7;{ he went abroad as com-
missioner from the United States to the
Vienna Exposition, and thereafter until

IfiOO spent much of his time abroad In-

stalling refrigerating apparatus on an extensive
rale. In 1800 he returned home to supervise the
placing of machines on the vessels of the American
and Red Star Uaee on which Kjlboum ptants are cx-

tetiHivoly and succe.ssltilly used. His sun. A. (J ray
Kilhourn. who was closely assncialcd with drccascil
to carrying out the various coutructs will iu future
coodact the bnilncee.

SELECTED PATENTS.
5^,3}5-Si>ei:d Ri < < :i i u. W WWam J. SuMk, VietorfO,

Canada, t ilvd fth. 15, 18Uo.

In a ipeed-recorder for Teeiele. the combination

with the motor-wheel and the power-gearing dllTeii
thereby, of rcglBter-gearlng driven by the power-
fearing through the iniermediacy of a worm baviog
an adjustable thread and an Indicator for the register
whereby au adjiutment of the thread may be mado
to establUh the correct rate of transmission between
the power-gearing and reglster-csarlng and tbna

Stiindardize or ealilirate the n-clsler. Tlie motor-
wheel belim iniiuuted upon a shaft e.xtendintj fore and
aft of the ship ami having blades revolving imiily

within a dead-water chamber or pocket formed In

the ship^s bottom.

Mff,WJ—LiFF. Boat. lUinhuUl n>1hkf and Benkwrd
Itrfhkr. Mitiaiiikrr. W is. Fihil Jmi. /W.

.V life In.at comprising a veiitilatcd mui. i- sliell of

colloidal lorni havinc jrlazed ports and a liai<li\v:iy

that is provide<I wlili a suitable closure, a cradle iruu-

I.lone<l lu the shell, a rudder having Its post liunu in

arm extensions of tlie rear c radle-trunnion, a tlleeve

rotative in the trunnion and >;eared to the rudder-post,

a steerimr mechanism In near with the slwve, a pro-

peller liavin^ Its shaft rotative iu the sleeve, a power-
shaft In K<'ar with the iimpcllcr shaft, a frame set in

the cradle. ii4'dal-<irlveii ciauk shafts nuuinled In ilie

frame, sejits and hand-bars on the frame, ami link

belt and sprocket-gear couucctlug the cranks with the
powe^sbaft.

«88,5i2-Ri nnp.R. Albert VM, Okkago, HL filed
Julii /7. 1896.

A rudder comprising a blade or tongue, pr ividtnl

with l.iiiuiMidinnI grooves or recesses, mount*'d ujwn
a shaft and e.vtendiiii,' rearwardly at an upward in-

cline. The ci.uibiuaihiu with a rudder-frame pro-

\Med with a concave nar\var<l upright having a for-

wanlly-c.Mend'.uu trlant:u!ar jirojection. of a rudder
iii<>ini:ci| iu til" frame as described: the ujipcr edjie of
the blade lK>iug in aligunicni with the upper edge of

the trtanguhir projection.
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NEW PUBLICATIONS.
raaslcrs MnRazliio for AiiRUst Is «lfVOl«»il px-

cluslvoly to artk'los oti iiinriiie subjects touching on
alniDHi evory dopnrtiiieni of the sbipbullder's art.

|

TbiTc are iuclutlcMl ni'tl< k>K of n de«cil|»tlv«? and luia-
[

lytic chnractor. TIk'sc are wrlttou for the iiioKt part

by well-known masters of their pi-oreRsion, in {Kijiular
|

Btyle, wliicli Hhould enable any Intelligent reader to
i

easily follow the author. The illustrations, both half-
I

tone and line, are very numerous and of themselves
j

are vjiluable for referentv. The umf^azine contains
I

300 pages and inchnles suoh articles ns: "Specialties

of Wai-shlp Desiftn." by Sir W. H. White; "Steamers
for Shallow Hi vers," by .lohn I. Thoruycroft; "The
Modern Marine Engine," by diaries E. Hyde; "The
Coaling of Steamships," by S. Howard Smith, and
"The Naval Weakness of England." by Sir Charles
W. Dilke. The price Is .'X.v. per copy, and the otflce of
publication. World Building, New York.

"A Chronicle of Books Relating to Steam Naviga-
tion, the Navy, and Allied Subjects." This is the
title of a little pamphlet Issued by EdwanI Baker,
Iti John Bright street. Birmingham, England. To the
collector of sclentlflc books, or the head of an educa-
tional institution, who desires to complete a set of

books on such subjects, this price list Is of consider-
able interest. The oldest book of the lot dates back
to 1681. From this to date there is a succession of
works, many by famous authors. -V brief descriiitlou

is given of each, which the publisher says has not
been written "with the view of merely selling n
book." The price of the pamphlet Is 0 pence, post-

paid.

CATALOGUES.
"The .Merits of I^ad Paints and DLxon's Silica-

Graphite Paint Compared" is the title of a pamphlet
received from the Dixon Crucible Co.. Jersey City,
N. J. This lumpblet is written largely because of the
extended diflciisslon of late concerning protective cov-
erings for meiul. Every user of paints for such pur-
poses should send for a copy. Many striking Illus-

trations are given, showing the advantages of paints
other than red lend, an especially striking one bein;;

the bridges across the Chicago river.

Users of antl-frlctlon metal should send for some
of the blotters which the A. W. Cadman Mfg. Co., «13

Water street, Pittsburg, Pa., Is sending to its friends
and customers.
The lubricators, valves, oil Injectors, and other de-

vices manufactured by the Detroit Lubricator Co.,
Detroit, Mich., are very fully and completely illus-

trated and described in the 1897 catalogue Just re-

ceived. It comprises about 50 pages and Is very fully
Illustrated, having in most cases from two to four
Illustrations on each page. The descriptive matter
accoBipanylng the cuts Is very complete and alto-
gether It is n most useful catalogue. Every user of
such devices should send for a copy.
The stampcii embossed sheet metal pleasure? and

ducking boats manufnctiired by W. H. Mullins, ,

Salem, Ohio, are well lllu.sl rated and descrllM^d in a
catalogue Just received. These boats are made of
mangnticNe bronze, aluminum, or galvanized steel,

and each type Is fully described.
The pocket size folder of eight pages Just being

distributed by the Peerless Itubber .Mfg. Co., 10
Warren street. New York, has an excellent ralnlww
effect on the front page, referring e8iM»cially to the I

Rainbow packing. The several other kinds of pack-
ing also manufactured by this company are well
Illustrated and fully described. These foi<iers contain
Interesting matter for all users of packing.
A number of circulars have Just l>een issued by the

Lunkeiiheimer Co., Cincinnati. Ohio, describing and
Illustrating some of their new devices. These include
the Champion rod oil cup, regrlnding swing check

A Marine Trap ^

That Never Faih

The Heintz Steam Save
*****—

h»s beta adopted by the M^oes of Belgium, ¥nt

Russia and Germany and i* now attracting uni*

sal attention amongst the fraternity in the Ull

States, where it is now being introduced.

WHY
it does so can be readily understood by noting

reasons. It is the SIMPLEST trap in existo

Has no levers, floats, air valves or grinding joint

wear out. Vorks in ANY POSITION at i

pressure up to 200 pounds. " Pitch " or " list
"

the ship has no influence on its results.

ELEVATES the water anywhere.

CONSUMES NO STEAM.
DOES NOT BAC3C t

NO INSE)E PRESSURE.

Easily and quickly opened.

LASTS A LIFE-TIW

Chief Engineer of the IntemationAl Steamship Co^ uys I

"1 like the trap better than any I have ever u»e<
A. F. BRBMNER."

THE CHEAPEST as well as THE BEST.
A postal card is enough to learn all abom

WILLIAM S. HAINES,
Sole Manufacturer for U.

<36 F. Sooth Fourth St.,

S. and Canada,

Philadelp'

.AGENTS,.
Wc«lcm Stcaai Appllanca Afcocjr,

Congrcia and Franklin St.,
Chicago, III,

Chaa. P. Chaac.
26 Milk Street.

BoaIon.
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TRANSATLANTIC RECORD BREAKER KAISER
WILHELn DER QROSSE.

Two transatlantic records were smashed when
the new North German Lloyd liner Kaiser Wil-
helm der Grosse reached the port of New York,
September 26, after a passage of 5 days, 22 honrs

the maiden trip record, not only for this, but

every other route to America. The daily runs

were 208. 531, 495, 512, 554, 564 and 186 knots.

This innnensc vessel, now the largest atloat, is

648 ft. long over all, 66 ft. beam and 43 ft.

deep. Her tonnage is 14,000 ami displacement

19.6S4 tons. Until such time as the \Vhitf Star

KOUR CVI-INt)KK, TKIIM.K-tXI'.WslON KN(;1.NKS, T. S. S. KAISKK WII.HKI.M l>tR tiKOSSE.

and 45 minutes, from Southampton. The dis- liner Oceanic, now buihiing at Belfast, is put
tance covered was 3,050 knots and the average into the water the Kaiser Wilhelm der Gro>se
hourly speed 21.39 knots, which not only estab- can claim undisputed title to being the largest,

lishes a new record on the route, but excelled and probably fastest, liner afloat. The trip
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across was also the trial trip, as, owing to low
water in the Baltic, she was nut sont to sea be-

fore the regular day of sailing with a full pas-

senger list This makes her performance all the

more miiarkablc, as tluTc was no possibility of

making any readjustments or special prepara-

tions for the trip across, such as would have been

possible had a trial trip shown where they were

necessary. It will be noticed that the longest

day's nm was 564 knot.-,, or two knots more
than the Lucania's best run of 562 knots. The
highest speed attained during the voyage was a
fraction less than 23 knots, or rather less than

the Lucania showed on her trial trip, when a

maximum speed of 23.25 knots was attained by
the Cunardcr.

As will be noticed in the photographic repro-

duction of the builders' model, the new vi >><. ! i>

built for speed, with wonderfully fine lines, iicr

machinery is just as well adapted to the produc-

tion of spetil. The main engines are of very

symmetrical design, with not a pound of ma-
teria! wastefully used. They are used solely for

driving the ship, all the power needed for

auxiliaries being supplied by independent ma-

chinery, according to the best modern practice.

The vessel is built of mild steel, with a double

bottom divided into 22 subdivisions, extending

the entire length along the keel line. The hull

is also divided into 18 water-tight compartments

by 16 transverse bulkheads, extending to the

u'p]KT (leek, and one longitudinal bulkhead in

tlie engine room. The main engines driving the

twin screws are of the four cylinder, four crank,

triple expansion, vertical type, with cylinders 52

in., S9.75 in. and two 96.5 in. dia. anil 68.9 in.

Stroke. They are balanced on Schlick's system,

the cranks being spaced 100 deg. apart, except

the H.P. and LP., which are 60 deg. apart

Stephenson link motion is used, with piston

valves for the H.P. and LP. cylinders, and slide

valves for the L.P. The cohimns and bed

plate ;u c cast steel, the former of the girder pat-

tern, giving a very rigid frame with light weight,

as shown in the engraving. At 77 revolutions a

minute the engines are designed to develop

28,000 horse power. The crank and line shafts

are of nickel steel, made by Knipp at the Essen

fotnidrv. The tensile strength is 88,580^ lbs.

Each crank sliaft is built up. in four sections,

each 11.45 ft. long. The shafts in journals and

pins are 23.62 in. dia., with 9.45 in. axial holes.

The coupling disks are 40.9 in. dia. and 6.3 in.

thick and are held together by 14 bolts. The

total weight of each crank shaft is about 8t tons.

The propeller shafts are 24 in. dia. atul i()8 ft.

long. Threc-bladcd propellers are fitted. 22 ft.

3.75 in. dia.. with a pitch of 32 ft. 10 in. They

are made of bronze and each weighs 26 tons.

The propeller shafts are carried inboard and the

propeller blades overlap slightly, though not to

the same extent as in the Whiu- Star fliers. The

condensers for the main engines contain ii,o(3o

tubes, and have a cooling surface of 35,522 sq. ft

There is a very complete installation of

auxiliaries. In ease of damage to the hull, there

is a conibniation of centrifugal and reciprocating

pumps available, whtch can throw 3,600 tons 01

BLAKE AIR PUMPS, KAISER W. DBR CR088E.

water an hour. The main air pumps arc of the

vertical twin beam type, built by the George F.

Blake Mfg. Co., of New York. A sectional draw-
ing of cjiie of these pumps is here given. Each
has two 8 in. double acting steam cylinders and
two 44 in. single acting air cylinders, with 24 in.

stroke. The two pumps are so piped that in

case of one giving out the other pump can be

connected to both condensers. The air cylinders

are composition lined, and have buckets and rods
also of composition.
The boiler equipment of the vessel consists of

twelve double-ended Scotch boilers, each fitted

with eight furnaces and two double ended, four-

furnace boilers. Tliev arc arranged in groups,

each group connected with one of the four

smoke pipes, and each contained in a separate

water-tight compartment, so that in case of col-

lision the supply of sn am would not be entirely

cutoff. The ^l.irks are 1 J :i. J 111. dia. and the

tops are 106 ft. above the keel hne. Steam at

185 lbs. pressure is carried.

There is an extensive electric light |il.i:it sup-

plying current to 1,600 incandescent lights of 25
CP. each. Altowther there are 68 engines

aboard the ship, with 124 steam cylinders.

Cabin passenger accommodations on this ves-

sel are really magnificent not only in the point of
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decoration, but in spacious-

ness and convenience. This
care has, however, been ex-
pended alike in the designing
of the accomniodations for

the passengers of other classes

and for the crew. The steer-

age passengers have been
pliced in the fonvard part of

the vessel, entirely yeparated
from the aniidship portion,

which is occupied by the first-

cabin passengers, who in their

turn are separated from the
after part of the vessel, in

which the second-cabin pas-

sengers are placed. The crew
again have their allotted space
in the immediate neighbor-
hood of their working sta-

tions.

Instead of open gangways
on both sides of the upper
deck exposed to the weather,

such as are on other passen-
ger steamers, the designer, in

arrang;nfy the upper deck
construction, placed the
rooms on the upper deck at

the sides, the gang^vays nm-
ning on the inner side of the

rooms. On the older express

steamers of the North Ger-

man Lloyd the space for offi-

cers and the engine force is

placed in the amidship por-

tion of the deck house, on the

upper deck, whereas on the

Kaiser Wilhclm der Grosse
this space is entirely devoted

to rooms for first-cabin pas-

s e n g e r s . The first-cabin

rooms are nearly all placed

upon the upper and prome-
nade decks, so passengers are

berthed on the upper decks,

where no bulkheads hinder

the ventilation. This per-

mits, also, of easy access from
one part of the vessel to an-

other, and at the same time
the rooms being situated high
above the water, the port

holes can be kept open in al-

most any weather. Tlie large

dining room is situated amid-
ships on the main deck, be-

tween the two sets of smoke
stacks. On the upper deck
above the dining room are the

majority of rooms for first-

cabin passengers, and on the

promenade deck, which is the

deck above the upper deck,

the drawing room, Hbran,' and

MARINE ENGINEERING.
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the smoking room are placed, together with a
number of very attractive cabtnes de luxe and
special staterooms. Three staircases lead from the
promenade deck to the lower decks. The prin-

cipal staircase leads into the large dining room,
which takes up the entire breadth of the ship,

and in which 350 persons can dine at once. On
eacli side ot tlie dniing room there are three al-

co\cs, and in the middle of the room is a large
skylight. At both ends of the large dining room
there are on each side four smaller dining rooms
for small parties. A novelty is a vestibule on
the upper deck above the dining room, which can
be used in bad weather, and from which a view
of the dining room can he had. On the prom-
enade deck above this space is tlie drawing room.
This will be the central gathering place for mtisic

and social entertainment. The most attractive

feature of this drawing room is a large pamting,
life size, of Emperor William I. On both sides

wide gangways lead from the drawing room to
the smoking room and to the library.

The library, situated forward of tlie drawing
room, contains a large assortment of inter-

national ]iterattit« in bookcases and is provided
with easy chairs, sofas and writing tables.

Four cabines dc luxe on the promenade deck
are situated on the corridor, from the drawing
room to the library, and consist each of a very

attractive sitting room, a large bedroom witii a

brass bed and luxurious bathroom.
There are for the use of the first-cabin pas-

sengers 200 staterooms, offoring accommoda-
tions for 350 passengers, and of these rooms a

number are arranged for one person only. The
long promenade deck is 400 ft. in length, pro-
tected by an awning deck.

The second-cabin passengers are placed aft of

the engine room and are accommodated in about
100 rooms, in which 370 persons can be bcrtlicd.

The second-cal)in dining room, extending trotn

side to side of the vessel, is situated on tin

mam deck, immediately aft of the engine hatch.

Toilet and bath rooms for cabin passengers of
both classes are particularly well arranged. Be-
sides the four bathrooms belonging to the
cabines de luxe, there are fourteen large bath-
rooms for first-cabin passengers distributed

throughout the steamer. The second-cabin pas-
sengers have six ba/throonu.
The steerage passengers are accommodated in

the forward part of the vessel in two compart-
ments of the main dec k and four compartments
of the lower deck, and 800 steerage passengers
can be accommodated.
The crew, numbering 450, is very comfnrtafilv

berthed. The captain's and officers' cabins are on
the awning deck close to the bridge. The en-
gineers and firemen arc placed on tlic main deck
and lower deck adjoining the engine room, and
can reach their work in any weather without in-

convenience. The cook's contingent lives near

the kitchens, and the stewards of the first cabin

are placed amidships and of the second cabin aft

The seamen have their rooms in the forward part

of the main deck.
The provisfon rooms for cabin passengers are

amidships aft of the engine room, and those for

the steerage passengers forward. Provisions

are hoisted from the former by an electric ele-

vator to the first and second cabin kitchens, sit-

uated immediately above. These kitchens are

furnished with la^ irtiite porcelain ranges and
tiled floors.

The second-cabin kitchen and the rooms for

two large bake ovens are on the upper deck, be-

tween the engine and boiler liatches. The pro-

vision room in the forward part of the vessel

contains a cellar cooled by ice, and the kitchen

for the steerage passengers is situated above the

provision room under the forecastle and is pro-

vided with five boilers for steam cooking. Tiie

drinking water is kept partly in iron tanks and
partly in the double bottom. Three hundred
tons of drinking water can be carried, which are
pumped into two latge collecting tanks on the
awning deck, from which the water is distributed

by means of pipes into every part of the vessel,

liie cargo, baggage uid provtdons are worked
through six hatches w ith four steam winches.
The navigating appliances for the vessel are,

of course, of the most improved types. The
steering gear is by Brown Bros., of Edinburgh,
and is on the orlop deck under the water line.

It is operated from the navigating bridge by hy-

dratiUc power, the usual hand wheel being fitted.

The matn bridge is sittnted above the deck house
on the awning deck and contains a large pilot

house and chart room. There is also a bridge aft

with connecting telegraphs to the main bridge.
The steamer is supplied with Hall's stockless
anchor.s.

This grand ocean liner was built by the Vtdcan
Shipbuilding Co., at Stettin, under the require-

ments of the German Lloyd's and of the Imperial
Xavy. In war time ^l.e would bi- fitter! with

rapid-fire guns and sail as a cruiser under the

German fiag. She was launched May 4 last.

Another vessel of this type, the Kaiser Friedricli.

is building for this company at Schichau's yard
at Dantzic. She will be somewhat smaller than
the Kaiser Wilhelm der Grofise, but will have
high speed also.
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PITTSBURO AND CINCINNATI PACKET LINE

STERN WHEEL STEAMER QUEEN CITY.

BV BERT L. BALDWIN, H.1.

The early settlers in the Western States were

not loi^ in disccxvering that the laige rivers

ibnned the "great natural waterways," which
could be used most advantageously in the trans-

portation of all heavy goods and supplies to the

various settlements that were being located along

the river banks. At fir!,t the primitive raft was
used for this purpose; tlicn cainc the llat boat,

vriiich, with gradual improvements, developed

the type of boat which is still in use upon many of

the smaller streams, being poled or pushed up
stream and floated with the current down stream.

The early river men quickly appreciated the

value of steam as a power that could be utilized

to advantage in handling their boats, as the

first river steamer, the Orleans, was launched

at Pittsburg during the year i8i i ; or abotit four

years after Fulton had launched his first steamer,

the Clermont, on the Hudson, and proved tlial

it was pot^rfe to make the steamboat a com-
mercial success. On the Northern lakes, the

Sound and on the H^stem rivers, where the

depth of water is jir.u '.ir.illy uniform, where there

is little or no ctu'rent and a wide channel that can

be utilized when steering and turning, the finely

modeled keel-bottom boats can be used, to the

exclusion of almost all other types. In the

Western rivers, however, where at certain seasons

of the year the current is swift and the channel
narrow and tortuous, these kccl-bottom boats, if

of any size, would be of little use, while the

shallow-draught, flat-bottom boats can be
handled over sunken sandbars and snags as well
a> arouiul sharp bends in a manner that would
surprise many salt-water pilots. The pilot

on a river steamer utilizes the current almost as
much as he does the engines in making sharp

turns, clearing snags, bridge piers, and in making
landings. The most popular boat on the river is

the stern wheeler, a most distinctively Ameri-
can type of craft, built to surmount more difH-

culties of navigation than are ever encountered by
de«>-water craft. They may look queer to an old
"safe,** who is sure to call them **wheelbarrows,"
but they have been gradually developed so as to

meet the various conditions and requirements de-
manded fai the river service; and the very fact that
many of the best known firms in Enp^land, France
and Germany are building stern-wheel boats for

shallow river navigation, after having tried side

wheels an<l special propellers, shows that the

American "wheelbarrow boat" has proved to be
all that has been claimed for it. So successml
indeed has been this type of boat for shallow river
navigation that it is used on all rivers, and is

scattered o^er the world from the Volga, in

Russia, to the Magdalena, in South America.
On the latter river, so successful have been the
American-tuilt boats, that our builders have the

preference over all competitors and a practieai

monopoly of the construction.

The most modern boat that floats upon the

Ohio or Mississippi river is the stern-wheel

steamer Queen City, which was launched from
the ways of the Cincinnati Marine Railway Co.

at Cincinnati, June 5 last. This steamer was
built expressly for freight and passenger service

on the Ohio River, between Pittsburg and Cin-

cinnati.

The Pittsburg & Gncinnati Packet Line,

which owns this steamer, has added to its fleet

from time to time.and the construction and equip-

ment of each new steamer have been a decided im-

provement upon the previous ones, so that the

steamer Queen City represents the very latest un-

provcments in Western river practice. The com-
pany's superintendent, Capt. J. F. Ellison,

under whose personal supervision the boat was
built and equipped, says, modestly, that there is

not a single detail which is actually new, but as

far as possible everything has been made strictly

up to date, and the good points of many boats

have been combined in this one. So this article,

which is intended for the many who are not famil-

iar with the river steamer, will describe the

steamer Queen City as she is to-day, a represen-

tative of the best Western river practice.

The illustration on page 7 shows the steamer

complete as she appears on uie river, drawn op at

the foot of the ways upon which she was built,

while the drawings in the supplement in this issue

show the steamer in outline only. These draw-
ings have been prepared to show the principal

systems of framing and bracing, as well as to

show the manner in which the machinery is dis-

tributed, it being veiy important to have the

various loads so located that the boat will ride

upon a level keel when cnip'v.

The hull is 235 it. long between perpendiculars,

with a breadth of beam of 44 ft. at gunwales, 42
ft. beam at floor of hull and 51 ft. over guards.

The half cross section A (see supplement) is

taken just forward of the boilers, while cross sec-

tion B is taken aft of the engine ri>nm bulkhead.

The enlarged cross section of hull and boiler deck
framing (see supplement) shows more clearly the
general arrangement and names by reference to
the accompanying table of the various timbers
and framing. At t!ic midship .sec-tion the hold is

5 ft. in depth at the knuckles, with the main deck
crowning 10 in. to center. The hull has a shear
of 4 ft. 6 in., wdiich increases the head room in the

hold, as well as adds very materially to the ap-
pearance of the entire vessel. About 60 ft. of rae
forward portion of the hull, known as the fore-

body, is modeled to as fine lines as possible, tak-
ing into consideration the very shallow depth of
the hull as compared with its breadth of beam.
The framing and general construction of this

forcbody are practically the same as would be
found in any well-built, keel^bottom, wooden
veasd that was designed for deep water, and is

finidied with a sharp stem, which is protected by
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a heavy wrouglit-iron stem band. The main
keelson is extended and framed into a massive
Stan frame, while the moulded frames are shaped
to correspond to carefully laid out water lines,

and stiffened by the various slrakcs and keelsons

which are carried throt^hout the entire length of

the hull, these longitudmal members having long
scarf joints well bolted together. In the bow
there arc three systems of timber framing, form-
ing massive breast hooks which stiffen the bow
so that it is able to resist all of tlic various strains

that may occur in making landing, encountering
heavy drift wood, floating ice, shoving barges,
grounding upon and sparring over sandbars,
^ich makes it important that this portion of the
hull shall be just as strong and rii^id as possible.

The moulded frames and floor beams are made of

clear oak 4 1-2 in. by 5 in. on forebody, 4 in. by
5 in. on dead fiats to midship, and 3 1-2 in.

by 5 in,, aft of this point. They are spaced
from 10 in. to 14 in. from center to cente*-,

according to location. On the dead flats

the floor beams lap 8 ft. on each side of

tlie main keelson, thus doubling the floor beams
for a width of 16 ft. through the center of the huU,
where tiie greatest loads and straitis are to be
resisted. The riiniii and bilge keelsons are let into

the flood beams 1 in. and secured with heavy
drift boks properly forelocked. All stnkes and
clamps are made <^ Oregon fir, and doable
bolted on the floor.

By examining the enlarged section of the hull

it will be seen that on top of the main keelsons,

extending from the breast hooks to the stern

planking, is a bulkhead formed of three thick-

nesses of I 1-2 in. thick toiu^ue and grooved
dressed lumber, the center thickness being made
of yellow poplar and nin fore and aft, while the

outside thicknesses are of yellow pine laid vertic-

ally, all thoroi^hly fastened in place with a top
strake made of two thicknesses of 3 in. by g in.

oak, and with 3 in. by 3 in. side stanchions lapped
on main keelson and thoroughly screwed and
bolted as well as being further stiff'cncd by a
system of double truss rotls, forming a veritable

backbone for the entire structure.

The forebody is covered on the outside with
4 in. thick selected oak, while the planks under
the double floor bcaiTK on dead flats are 3 in.

thick, and those on either side of this portion of
bottom 3 t-a in. thick. The grub and saddle
Btrakes are also made of oak, while tlie straight

sides, aft of the fore])ody, are planked with Ore-
gon fir, 3 in. thick, up to the four-foot water line

and 2 1-2 in. thick above this point. All seams
are thoroughly filled and caulked with hemp
payed with red lead, after which the entire fore-

body and the side planking near the stern an
covered with No. 12 wrought iron for the better
protection of the planking. The knuckles
tliroughout the entire length of hull arc covered
with 1-8 in. thick iron, secured by countersunk
spikes.

Extending almost the entire length and on each

side of the hull is a system of timbers which are

known as the hog chain footlines, made out of two
thicknesses of lo in. by 10 in. white^ine laid with

break joints, scarfed and boHed at joints.^ These
footlines are let into the floor beams I io., and
bolted through the bottom every 4 ft.

The main deck framing consists of Oregon fir

deck beams, supfKjrted by the central bulkhead

and the various rows of stanchions with their

beam strakcs. Tiiese beams vary in dimensions,

being 5 in. by 5 1-2 in. from the stem to forward

hatch, where the heaviest freight is handled; 3 1-2

in. by 5 in. from forward hatch to within 40 ft. of

main transom and 3 in. by 5 in. aft to the main
transom.
The moulded outrigger Ik ams on forebody,

which support the overliang of the main deck, are

5 in. by 5 1-2 in. in siie, wmie the remainder of the
outriggers are 3 in. by 8 in. in the throat, pro-

jecting 3 ft. 6 in. beyond the gunwales, and
carrying the guard planks and nosing; the nos-

ing being protected against abrasion by two lines

of 1-4 in. by 3 in. wrought iron, with butt strap

joints and secured by countersunk ^ikes.

As will be noticed, the guards extend with a
very heavy overhang wdl toward die stem frame
and form a semicircular bow, which space is

utilized by the capstan, and is also necessary for

the proper handlmg of the landing stage.

The deck beams and outriggers are covered
with a deck of selected stock white pine 2 1-2 in.

thick, excepting the portion which comes under
the boilers and coal box, where there arc longi-

tudinal strips spaced about 18 in. on centers,

which carries a 3-16 in. thick steel deck, having
butt plates on underside with countersunk rivets

at all joints, and an angle iron rim extending
entirely around the outer edge, forming one large

drip pan, which is properly drained at the low
comers. This steel deck is secured in place by
suitable wrought iron stimtp bolts, passing under
each deck beam. Below this steel deck, and
located where they will be most beneficial, are two
built-up boiler beams formed of 3-8 in, thick steel

web plates stiffened on both sides, top and bot-
tom, by 3 1-2 in. by 5 in, by 1-2 in. steel angles,
all properly riveted together. These beams ex-
tend from gunwale to gunwale, being straight up-
on the botto:n surface and crowning to the center,

where they are 18 1-2 in. in depth. As their name
implies, they are intended to carry tlM weight of
the boilers with their furnace settings as well as
the weight of the chimneys.
A very important detail in the hull construction

is the system of hog chains, which are intended
to prevent the steamer from breaking in two in

case it grounds centrally upon a snag or sandbar.
This bracing is much Ughter in weight than the
heavy hog frames, whidi are used upon lake and
sound steamers, being in tl;is case simple 10 in.

by 10 in. selected white pine braces properly
seated on and secured to die footlines, which di«-

'

tribute the strain over a very large area of floor

surface. The hog chains are made of refined
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8 MARINE ENGINEERING.

wrought iron, 2 in. diam., with solid forged eyes

where they are secured to the brace cap casting^*

anchored securely to the tircast '^moKs in the bow
and to the engine timbers and iiuU ai the stern, as

indicated on the profile of the steamer.

By examining the cross section of the ihuU it

will be noticed there are diagonal braces with
truss rcxJ.^, shown in dotted lines. These are

located under the engine room, where they add
greatly to the stiffness of the httll without materi-

ally interfering with the handling and storajje of

freight. The diagonal braces, which are shown
in rail lineSffunnin^ from the bilgekeelson to the
beam strake, are located opposite the central

stanchions aft of boilers on main deck, and react

against the strain set up by the knuckle chains,

which are intended to transfer the strain pro-
duced by the weight of freight that may be
loarlcd upon the guards to the central portion of
tlic hull.

Along the strakes and floor beams are i 1-4 in.

white pine boards secnre<l to suitable battens, and
laid in sections so tliat they can be removed witii •

out breakage when necessary. This mova!)lc

floor, or dunnage, extends from the breast hooks
to rake of stem, and forms a level surface for the

handling and storing of freight, r.ctwcen the
floor and deck of htdl there are systems of ver>'

heavy strakes, stanchions and diagonal trass rods,
forming heavy trusses for supporting llic engine
timbers as well as resisting tlic various strains sel

up by the engines and wheel when in service.

What might be considered a part of the hull

construction arc the engine timbirs, which form
the bed plates for the engine as well as project
beyond the stern and form the support for the

stem wheel. As the name implies, these mem-
bers arc usually made of wood, which has al-

ways been a source of trouble on account of
shnnking and twisting, making it difficult to keep
the flinders, guides and bearings in jiropcr

alignment, as well as to prevent their sliding and
slipping while in service, so that in the present
steamer these "timbers" were built up in steel, in

accordance with modern practice. Each of these
engine timbers consists of two built-up box gird-
ers with 3-8 in. steel web plates, 3-8 in. by 10 in.

top and bottom plates, which are heavily re-
enforced over tlic main transom, and have 3 in.

by s in. by 1-2 in. steel angles at all ccMners', the
two girders being secured to each other by a
number of built-up spreaders, arranged so as
not to interfere with the working parts of the
engine. The outside girder extends a few feet
beyond the after end of engine sli<le plate, while
the inner girder projects about 30 ft. or more
beyond the stem line, carrying the pillow block
and supporting an extension of the guards for
the protection of the wheel, as well as fonning a
very convciiicu! platform for the examination and
care of the main bearing and cam. These steel
girders are secured in position by heavy founda-
tion roils which extend through the Inif.oni of the
hull and are properly forek^cked. The overhang-

ing portions are further siitTened by the systems

of hog chains and braces, shown on the drawing.

At the stem will be seen the rudder casings,

which are arranged to accommodate the rudders,

of which there are four of the partially balanced

type. The central rudders are known as the

mam rudders, while the outer ooes are the mng
rudders. These rudders arc massive in construc-

tion, with flitch stocks 12 in. by 14 in., having

steel plates on the sides extending the full length

of the stocks, and each has three sets of rudder

irons made ot phosphor bronze and secured by

heavy strap bolts passing around the stocks and
stern posts. The tillers are built up of two thick-

nesses of oak, size 3 1-2 in. by 12 in., bolted 'o-

gether with distance pieces between and secured

to stocks by heavy side strap bolts. The main
tillers are about 17 ft. long, while the wing
rudders have tillers 8 ft. long. The tillers are all

coupled together inboard, while the rudders are

also couplM byheavyvrrought-iron couplings be-
yond the rake of the stern. The main tillers have
small truck wluels on their under side, centrally

located, which run upon semicircular guide track's

supported by framework, known as the elevated
circles, which are shown on the deck plan.

On the main deck will be found a central row
of stancliions which are also arranged so as to

form a truss system, adding greatly to the stifFneu
of the liull. 'i1iis is shown clearly upon the

profile of the steamer, which was specially drawn
to show the various systems of framing and
bracing, the cabin and guard stanchions being
omitted in this elevation so as to not complicate
the drawing. The main deck is divided into cer-

tain compartments by the various bulkheads
shown. Forward of the boilers will be noticed
the main coal box, the front of which is made of

I 1-2 in. tongued and grooved yellow pine, ex-
tending up to the boiler deck, although 3 ft. of the
upper portion is hinged in sucli a manner as to

drop and allow a free circulation of air to the
furnaces when needed. The sides of coal box are
only carried to a height of 6 ft. above the main
deck. There arc bulkheads along the sides of

the furnaces, which are hinged for c(Mivenience
in making repairs. These coal boxes are lined

with oak to a height of 5 ft. above the deck. Aft
of the boilers the fore and aft bulkheads are

carried up solid to within about 30 in. of the boiler

deck, and this space is closed by sliding glazed
.sash in the engine room and by lattice work in the

deck room. The other bulkheads are carried up
solid to the boiler deck with such window and
door openings as are necessary, and all made of

tongiicd and grooved white pine stiffened be-
tween stanchions by dressed pine studding and
girts which arc not more than i 3-4 in. by 3 1'2

in. in dimensions.

The splash bulkhead at the stem is made of

I 1-2 in. thick white pine tongued and grooved
and put together with white lead joints. On the
starboard guards, forward of the engine room. i>

located tlie cook house, while opposite this, on the
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INTbKlOK OV flLOT HOUSK OF STKA.MLR gUKHN CITY.

port guards, is a toilet room, both of which have with scarfed joints 8 ft. long, bolted together with

stairs leading to tlie boiler decl<. 1-4 in. by 8 in. wrought-iron side plates at these

The central line of stanchions, above the main joints, and further stiffened by truss rods and
deck, support a continuous white pine ridge pole braces where the span between stanchions makes

ladies' cabin in OHIO RIVKR STtAMER QUEEN CITY. •.
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this necc>>ary. The forward stanchions arc 8 in.

by 8 in. at the di ck and 8 ilk by 6 in. at the cap.

Ine side cabin stanchions are 4 in. by 6 in. at

bottom and 4 in. by 4 in. at top.

The carHncs arc 2 in. l)y 6 in. dressed poplar,

and are carried at their outer ends by a I t-2 in.

by 9 in. clamp gained into the guard standrions.
The Ixiiler deck consists of selected stock 7-8

in. thick tongued and grooved white pine in
width not exceeding 31-2 in. The outer details
of this deck are clearly shown by the enlarj^ed

section of hull and boiler deck framing, so that it

is only necessary to add that the standlions
which come close to the boilers and furnaces are
made of iron, and that all exposed corners upon
the hog chain braces and stanchions are protected
by I in. by i in. by 1-8 in. single angle iron,

carried to a hdght of 5 ft. above the main deck
and properly secured by wood screws.

The guard stanchions, or as they are sometimes
called stationary fenders, project above die b<Hler
deck level, and the swinging fenders are made
fast to them at this point with 1-4 dia. galvan-
ized wire ladiings.

Tlie for^[oing describes the portion of the
steamer's hull and framing, which differs consider-
ably froni deep-water practice. The remainder of
the iraming, which goes toward forming the
cabfai, texas and pilot house, is very shnllar to the
usual steamer practice, unless it is that the entire

structure is designed so as to be just as light in
weight as possible, all parts being placed and tied
together in such a manner as to obtain an extra-
ordinary amount of strength considering the
small amount of material which enters into its

construction. To build a steamer of the size of
the Queen City, with a top hamper rising three
tiers high above the main deck and only draw 32
in. of water in running order, but without freight,

requires the greatest care, skill and experience in
proportioning and placing these various parts 80
as to obtain the desired results.

It is not necessary to enter into a detailed
description of the framing of cabin, texas and
pilot house, altliough the dimensions of a few of

the members may be of interest, such as the lum-
ber in cabin bulkheads, consisting of 5-16 in. thick

white pine; the g^uard stanchions on upper decks
only I 3-4 in. by i 3-4 in. oak. and the stateroom
carlines of i 1-2 in. by 3 in. yellow pine.

A yery noticeable feature in this steamer, and
one which will meet the approval of nearly every
marine architect, is the comparatively small
amount of scroll-saw ornamentation used in the
vessel, which usually adds to the cost of mainten-
ance as well as to the fire risk. The various
giard rails, w hich are generally composed of tiglM

ncy woodwork, are in the present instance
made entirely of a heavy galvanized wire netting,

having doulile wires arranged in a diamond
mesh measuring 5 in., its greatest dimension,
and secured to the base and }»nd rails.

A very substantial hard-wood statrwnv !rads

from the main to the boiler deck, having moulded

and polished hand rails on either side and around
the well opening, supported by ornamental turned
balusters and massive newel posts. The stair

tread are completely covered with polished sheet

brass. These stairs land upon the forward por-

tion of the boiler deck, which forms an invitii^

place for the voyager, where he Ins an unob-
structed view ahead and on either side, and is

protected from the elements by the hurricane

deck above.
I'.ntering the cabin by one of the forward

doors the grand saloon extends from the cabin

circle to the Stern, a distance of 200 ft., without
an obstruction, excepting the furniture, to inter-

fere with the view. As one critic has said in

discussing this steann r, "up to this point the

Queen City can be compared to a number of laige

steamers that have been built for service on
Western rivers, but when you once pass the door
of the grand saloon all comparisons must stop.

You find before you not a Western steamboat
cabin, but a saloon that, taken in detail, will com-
pare most favorably with the finest on lake, sound
or even ocean gomg steamers."

In place of the usual zinc white woodwork
the bulkheads, or side walls, are finished in ma-
hogany, with twisted columns, having deeply

carved plinths and urn-shaped capitals, forming
the jambs of each stateroom door, with carvM
architraves, mouldings and friezes, all finished in

the natural color of the wood and brought up to a

high polish with the same care as is tised m fin-

ishing a piano top. The upper panel of each

stateroom door, as well as in the intervening

portion of bulkhead, consists of beveled plate

glass mirrors, held in place by gold frames, while
above each column are gold plated garlands and
on the lower door panels are monograms. "Q. C,"
entwined around with flowers, which are all in

keeping with the lockplates, knobs and other
hardware used about the cabin. The upper por-

tion of the side bulkheads, extending the entire

length of the cabin, is composed of pivoted sash

skylight windows, glazed with chipped glass,

which add greatly to the comfort and appearance
of the cabin. There are four gangways leading
from the cabin to the guards, which are arranged
with paneled jambs rounded to about 12 in.

radius, and these passage ways are arched by

heavy polished brass grills. On each of the

rounded panels there are well executed oil paint-

in|fs, emblematic of the seasons and other appro-

priate subjects. There are similar panels where
the cabin widens to its full width just aft of the

cabin circle, and at this point on the starboard

side is located the purser's office, while on the

port side is the barber's shop, both fitted ttp in

polished brass, hard wood and marble.

The ceiling of the cabin of the Queen City is a
decided departure from anything hitherto

attempted in steamboat building for the shallow

streams in the West. It is made of steel plates

that are stamped in a pattern that gives an ad-

mixture of the Empire Colonial school of wood
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carving, each plate being about i8 in. square.

These are applied to furring strips, each
I 1-4 in. square, that are first secured to the

carhnes. The metal cover, extending around the

entire cabin, gives the appearance of a semi-arch,

which is very effective. This metal is treated

after the manner that is in vogue in the treatment

of metal house finish, with the exception that

pester care was used, made necessary by the jolt-

mg and twistingmovements of the steamer. The
same material has been used in the finishing of

walls and ceiling of the ladies' retiring room
on the port side near the stem, and also forms
the wainscoting in the pilot house. The plates

used in the cabin ceiling are made in the raised

fonn, with the configiirations brought out on the
reverse side, the depth of plate proper being i 1-4

in,, with configurations 5-8 in. The latter is re-

lieved by false beams 7 3-4 in. wide and deep that

divide ue ceiling into six different large panels.

This was done in order to increase the effective-

ness of the lighting system, the electric bulbs pro-

jecting through these false beams at different

points. The cabin ceiling is fini^ed in cream
white, while the ladies' retiring room is baby
blue. The material is the well-known Sagen-
doiph fM^ent.

There are fifty staterooms, having doors which
lead out on the guards, as well as those which
communicate with the cabin. They are arranged

with comfortable beds and upper berths, fitted

out with all the completeness of a Pixllman
sleeper. Each stateroom has a stationary wash-
stand with nickel-plated water urn, secured to

the wall and arranged with a self-closii^ faucet,

in place of the u<;ua! bow! and pitcher. On the

wall arc polished brass clothes hooks, mirrors, and
Other details which go towards making the ^te*
room complete and convenient for the passengers.

The furnishing of the saloon is in perfect keep-
ing with the rest of the finish, the carpets and
upholstering being the best quality velvet and in

patterns and colors which harmonize excellently

with the general finish.

Before leaving this portion of the steamer it is

well to state that the plumbing in the pantry,

toilet rooms, and barber shop is of the most scien-

tific design, including the latest patterns of mar-
ble wash stands, flush hopper closets, all furnished
with nickel-plated pipes, valves, and trimmings.
Above the cabin on the skylight deck we find

the texas, or upper cabin, which is about 100 ft.

long, with semi^circular shade decks at forward
and after ends. The texas contdns handsome
and commoclions quarters for the officers and
crew, as well as a separate cabin for a number of

passengers. The staterooms in this portion of

the steamer have outside windows with

glazed and slat shades, but no outside

OOon. Above the texas rises the pilot

house, which is wainscoted inside to the win-

dow sills with pressed steel, and sealed over-

head with beaded yellow pine. The sides and
after portion of the pilot house are closed in

glazed sliding sasli, while the front has a system

of adjustable weather screens. The most im-

portant detail in view is the pilot wheel, which is

built with a double circle, the outside circle being

8 ft dia., and the inner circle about 4 ft.

dta., each being built up in hardwood seg-

ments carefully joined and finished in natural

color, with the outer circle finished with orna-

mental inlaid work. There are 18 turned radial

arms, which project beyond the circle, in the form
of handles, and connect the circles as well as

couple them to the drum or spool, to which the

tiller ropes are connected. The center of this

wheel is only a few inches above the floor level,

as will be noticed in the engraving, so that nearly

half of the wheel comes below the floor. The
large dia. of wheel is necessary on account

of the tiller ropes being coupled directly to the

tillers, without having a series of blocks to mul-

tiply the leverage. This is also the reason for

making the tillers so long. In the pik)t house, on
suitable stands, are located the various signal

bells, speaking trumpets, search light switches

and stearing gear, as well as sounding tubes,

which lead from large-mouthed trumpets aloi^-

side of the bells in the engine room, to enable

the pilot to liear whether his signals are sounded
correctly. With reference to the engine room
bells there are two large bells of different tones,

hung on heavy spiral springs, after the manner of

the old-fashioned door bells, as well as a lar^^

gong, and a sea-going engineer would be qtnte

at loss to know just what was ordered when the

pilot "starts in" jingling his bells. But the river

man claims that there n less chance for mistakes
with this combination of signals than in the case

of the single gong. There is an all-round view
from the pilot house, as in steering a river steamer
it is just as important to sec how the stern is

handling as it is to see that the bow is swinging
around correctly.

The cabins, skylights, texas and pilot house
decks are covered with the W. H. Johns asbestos
fireproof roofing material, while the entire boiler

or passenger deck is covered with 12 oz. Mt
Vernon dude, lengthwise of tiie boat, underlaid

witli heavy felt paper, and finished with several

coats of mineral paint.

The engine room, deck room, cook house,

laundry, pantry, and all of the woodwork on the

under side of the boiler deck are protected by
coats of fire-resisting paint of dead white finish.

All bulkheads and outside work from the top of

pilot house to main deck nosing are painted zinc

white, which, although very pleasant to the eye,

requires constant attention to keep it in proper
conditioa, on account of the soot and cinders

from the soft coal burned in the steamer's fur-

naces. The only "color" used in the exterior

decoration is a little red and gold leaf on ihe

various acorns, which form the top finish to the

hog chain braces, mast and derricks, and the

raised letter signs on the irilot house.

ITtte emttutttf.}
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STEEL LAKE STEAMSHIP STARRUCCA, OF FIVE

THOUSAND TONS OISPLACEHENT.

The launcliing of a steamer of 5,000 tons in a

body of water only as uidc as tlic beam of the

vessel was successfully carried out at the yard of

the Erie Railroa<l Co.. I nion Dry Dock, in

Buffalo, in August. The accompanying views

show the S.S. Starrucca lH-fi>rc, tluring. and after

launching, and the drawings give an exact

knowledge of the preparations for launching and

the attendant difHicuhits. The job was care-

fully planned by Superintendent Mdward Gaskin.

and nothing was left to chance. V>y reference to

the drawings it will be noticed that the <lock into

whifii the Starrucca was launched is 44 ft. wide

at a tiepth of 6 ft. below mean water level, and

is 62 ft. 6 in. wide at the top. The moulded

beam of the Starrucca is also 44 ft. llrfrm-

on the launching ways and piles driven on the

bank. Thus the three end ways were firmly held,

so that it was possible by means of levers, three

aft and two forward, to hold the vessel, after all

the blocking and foundations were removed, un-

til such time as it was considered wise to let her

go into the water. The inclination of the ways
was I 5-8 in. to the foot. It was necessary

to build the heavy barricade on the outer side of

the slip, as will be seen in the photograph of the

vessel, taken during the launch. Without this

barricade, the launcli would not have been pos-

sible in so narrow a body of water, as all the

water displaced by the vessel was forcetl against

it, and llic mean level of the slip was conse-

quently raised. At the time of launching the

depth of water on the dock sill was 16 ft. 3 1-2

in. The .Starrticca w'as put inti» the water com-
plete, without water in the boilers and with no

LNION sl tAMBOAT I, INK S. S. Sl AKRltCA RKADV FOR I.AUNCH1N(;

launching the distance from the center of the

ship to the end of the launching ways was 35 ft.

I 1-2 in., and the drop from the launching ways
to the surface of the water 3 ft. 6 1-2 in. From
the bottom of the keel on the blocks the distance

to the water, in a horizontal plane, was 9 ft. 4 1-2

in. Tlie vessel was supported on 25 oak logs of

sufficient length to extend from the lower bilgt

to the distance from the keel, shown in the

drawing. These logs were about 20 in. si|uarc.

and were firmly imbedded in the ground, so

that they made a solid foundation. The three

end ways fonvard and aft were securely held in

position by shores, that were tuted between cleats

fuel aboard. Her launching draught was 8 ft.

4 1-2 in. aft and 2 ft. i 1-2 in. forward.

Tlie S.S. Starrucca was built to the order of

the Krie Railroad Co., Union Steamboat Line,

to carry general cargoes. Her dimensions are:

Length over all at rail, 346 ft. 10 in.; mould-

ing length spar deck, 343 ft.; length keel, 325
ft.; depth, 28 ft.; beam, 44 ft.; shear on spar deck,

4 ft. forward, 2 ft. 6 in. aft; shear on gunwale,

5 ft. 3 in. forward, 3 ft. aft. Her decks, main,

si)ar and top-gallant forecastle are entirely of

steel, with no wood .sheathing. In the main hold

there are nine compartments, separated by sub-

stantial steel bulkheads, and she is fitted with a
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water bottom 54 in. deep. The Stamicca was strong steamship. A new feature of the boat is

built with channel floors and zee bar frames her spars, which are made of steel plate in three

INSTAN TANKOl 's VIK.W DTRINO I.Al Nt H.

SHOWINi: S. S. STAKRICCA AH.OAT IN OkV HOIK.

above the tank, and great care was exercised in courses, riveted with steel rivets. Tiiese spars are
determining tlic size and weight of material ujcd 100 ft. long. 24 in. dia. at the deck, and ate
in the construction, the result being an unusuilly tapered to 6 in. at the truck.
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The crew's quarters are located on the spar the King Iron Works, of BuflUo, are oC Ae
deck, the deck liousrs being of wood, with steel vertical inverted triple expansion type, iriA
coamings of sufficient size to give ample room ior three crattks and cylinders 22 in., 38 1-3 in. and

IKCLIKATION OP WAYS AMD D1STAMCB8 FROM WATER LINE.

SKETCH SHOWING ARRANGEMENT OF TRIGGERS—BLBVATIOM.

SKETCH SHOWING ARKANUEMKNT OK TRIGGER!)—PLAN.

all the crew. The quarters are heated tfaroughottt 64 in. dia., and 42 in. stroke, and are up to

by steam and lighted by electricity. date in every particular. The high pressure

The propelling engines, which were built by cylinder is fitted wiA pbton vahre, and the inters
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mediate and low pressure cylinders with doable
ported slide valves, all operated by Stephenson

link motion. There are 4 Scotch boilers, built

the builders. The steam steering gear is by
Williamson P.rns. This, with the electric light

machinery, is placed in tlie main engine room, so

i

L.

''is ^
THe UMKM MV DOCK Ca S

Nq. I MY DOCK

SKETCH OP OUTLINE OP DRY DOCK, SHOWING S. S. STARRVCCA ON THE STOCKS.

by the Lake Eric Boiler Works. Two are 11 ft.

6 in. dia. and 13 ft. long, and the other two are

II ft. 6 in. dia. and 12 ft long. Each boiler

has two 44 in. Adamson furnaces, and carries a

pressure of 175 lb. per sq. in. The stack is 18 1-2

ft outside dia., and its top is 60 ft ri>ove the

grate bars. The boilers are fitted athwartsh'ps,

two on each side, with the fire room between.

Natural draught is relied upon, a small venti-

lating fan only being fitted.

In the engine room there are fitted two vertical

duplex ballast pumps, 8 in. and 14 in. by 16 in.,

of the Deane of Holyoke pattern. To these is

attached a single system of piping, with a 10 in.

main, and 6 in. suction in each compartment.
All valves are operated from the deck. An inde-

pendent condenser, built by Dean Bros., of
Indianapoli.s, is fitted for the main engines.

There are also the usual feed, bilge, and sani-

tary pumps aboard. The electric l^ht plant con-
sists of two Westinghouse dynamos, each 5 3-4

that it is entirely under the control of the engineer
on watch.

Between decks there is a double cylinder verti-

cal hoisting engine with a line shaft (ipcrating

double drums for all the hatches. There are also

fitted steam capstans and steam windlass
made by the Providence Windlass Co.. and two
Dunn Stocklcss anchors, manufactured by the
Standard Steel Casting Co., Thurlow, Pa.

Within a week after the .'^tarrucra was
launched she wa.s away on a voyage to Chicago
with 4,100 tons of coal in her cargo spaces. With
this, and her bunkers full, she displaced 5.610
tons on 16 ft. draught. No trial trip was made,
but during the voyage a speed of 14 miles an
hour was attained. The construction of this

steamer, which was carried out under the direc-
tion of Edward Gaskin, superintendent of the
yard, gave employnient continuously to abottt

500 men. The launch was carried out without
the least |]itch or delay of any sort.

NewTUW Dock.

The new Prince's Dock, at

Glasgow, christened by Royalty
recently, is a tidal basin having a
water area of more than 34
acres. It is situated on the south
side of the Clyde, at a point

which will be very convenient

for the shipbuilding int.rests. It

is rtie largest dock on the Clyde,

being greater in extent tluni the

Queen's Dock, on the opposite

side of the river. The dock con-
sists of an outer basin and three

branch basins, with quay front-

age of more than two miles. The
outer basin is 1.950 ft. long, with

an average width of about 225 ft.

The dock will communicate by a
SECTION OF DOCK, SHOWIST. VESSF.L AT LAUNCHING DRAUCMT. . ... . „^

g<Lte with the new long graving

K. W. 124 volts, direct connected to two West- dock. The tidal dock is fully equipped with hy-

inghouse junior engines, with 6 in. by 5 in. draulic cranes. tJnc of these can lift 150 Una.

cylinders. This entire plant was installed by The dock is a public enterprise.
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THE FORnATION OP CAVmBS IN WATER BY
SCREW PROPELLERS AT HKIH SPEEDS.*

IV SYDMBY W. BARNABY, 1I.1.M.A.

In a paper upon torpedo boat destroyers, read

before the Institutiuii of Civil Engineers in 1X^5

by Mr. Thomycroft and myself, wc gave some
particulars of the screw trials of the Daring, and
described briefly the reasons whicli led us to con-

clude that a new phenomenon was manifesting

itself. This phenomenon seemingly pointed to

the probability tliat the speed of vessels was ap-

proaching a stage at which propulsion by screws

would become less efficient, and we said that it

appeared inevitable that reduced efficiency must
be submitted to as speeds were still further in-

creased.

If a cavity be formed in any manner in the

interior of a mass of water it will tend to become
filled with water vapor and with any air which

might be in solution, since ebullition takes place

at ordinary temperatures in a vacuum. We
believed that at the speed at which the screws of

the Daring bcg;in tu give trouble such cavities

were being formed, and were the source of the

great waste of power and of other difficulties

which were experienced.

Tliis view mrt with not a little incredulity at the

time, but I believe it to have been perfectly cor-

rect The trials of the Tufbinia* and the experi-

ments made by the Hon. Charles Parsons afford

very strong if not complete confirmation of our

contention. Even without this confirmation, the

facts that the steps were successful which we took

to overcome the difficulty, when we had, as we
believed, discovered the cause, afforded strong

evidence of the correctness of the diagnosis. As
the subject may not have been brought to the

attention of nianv of our foreign friends, I

thought a sliort explanation of the theory of cavi-

tation might be ot interest if made as lucidly as

its nature will admit and accompanied by a

statement of the experience obtained with the

Daring, upon which it is based.

Put shortly, the facts were these : With a pair

of three-bladcd screws 6.16 ft. dia., g ft. mean
pitch, and i^O' sq. ft. developed surface, the

Daring attained a speed of 24 knots with 3.700

indicated horse power, the screws making 30
per cent slip. With a pair of screws of the same
diameter, and practically the same mean pitch,

Init with a surface of 12.9 sq. ft., an addition of 45
per cent to the surface, the same speed was ob-

tained with 6^0 less horse power, and with 17 3-4

per cent slip mstead of 30 per cent. The number
of revolutions required for 24 knots with the

screws of small area sufficed to drive the vessel

at 26.4 knots, wIk'I! the blade area was in-

creased. The vibration was unprecedented and
dangerous with narrow blades; it was of quite

*R«ad before loternational CongrcM of Naval Architects and
lUrtne Bnchwm. Loadoa* ttff

1 See Jme mi4 July Iwbm oI M*rin* BngliiMriiis.

a normal and unimportant character when the

blades were widened.
In order to arrive at a clear understanding of

what is believed to take place, it is necessary to

distinguish between the two cases: Firstly,

tliat 01 a propeller drawing air from the surface;

and secondly, that of the formation of cavities

when the propeller is submerged. The effect

upon the thrust of a fast runnmg screw when
the blades break the surface of the water, or

when air penetrates from tlie surface, is well

known. Under such conditions the velocity at

which water can flow, due to gravity at a depth

below the surface, is equal to V 2 g h, and
amounts, for example, to only 8 1-2 knots at a

depth of one meter.

If the velocity which has to be imparted to the

water in order that it may keep in contact with

a portion of the blade situated at a depth is !efs

than V 2 g h, then even if the blade break the

surface, there will be no loss of efficiency. This

is the case with the slow movincf. partially-

submerged screws used by Mr. liancroft to

propel barges on the Irish canals, and it also

probably explains the good results obtained

with the partially-submerged screws of large

blade area employed in some shallow-draught

tugs on the Continent of Europe. The speed at

wMch water can follow the float of a paddle

wheel is limited by the same condition. The par-

ticulars of a large paddle steamer, having feath-

ering wheels 20 ft. 6 in. over the floats, which
,ire 9 ft. f) in. liy 3 ft. 6 in. have been supplied to

me. 1 lind the slip—i. e., velocity of float in

relation to still water—is 11.2 ft. per second.

In order that the water should attain this speed

it moat have a fall of h= = 1.95 ft

;

*4-4

so that, if the top of the float was just awash

when at rest, then, considering the action of one
float at a time and assuming 9iat at the position

of the wheel there was neither a wave crest nor a

wave trough due to the motion of the vessel, the

water woidd fall away from the back of the float

when in motion for a depth of nearly 2 ft,

leaving i 1-2 ft. only immersed, as it would only

be at this depth that the speed of the water due

to gravity would equal that of the float. How
much the denudataon of each float will be
affected by the action of those in front of and

behind it, is very difficult to say. This might
form the subject of very interesting experiments,
with models of feathering wheels.

When the screw is sufficiently submerged to

exclude air from the surface, the rate at whidi
the water can be accelerated is very much
greater. This can be illustrated as follows:

water will flow from a tank through an orifice

discharging into the open air at a velocity de-

pending upon the depth of the orifice below the

surface of the water in the tank. It will flow

through the same orifice into the exhausted

receiver of an air pomp at a much higher vetodtjr
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depending upon the degree of exhaustion in the

receiver. The velocity in the latter case will be

tliat due to the head uf water plus the difference

between the pressure of the atmosphere and that

in the exhausted receiver. Similarly, the velocity

with which water can be made to How towanls a

submerged screw is due to the head of water

over the screw plus the atmospheric pressure,

and there is consequently a definite limit to the

speed to wiiich it can attain.

It was not easy to calculate tlicorcticaily at

what point the breakdown would occur with a
given propeller, but a way of attacking the prob-

lem suggested by Mr. Thornycrott proved t<j

greatly simplify it, and render its solution easy.

His idea was tliat there must be a definite thrust

per square inch of projected screw surface at

which cavitation commenccil.
A screw propels by putting water in motion

sternwards. It eflfects its object partly by push-

ing the water witli the after face of tlie blades

and partly by pulling it with the forward face. I

will ask you to imagine that we have replaced

the st-n u of a ship by a disk of rather less

diameter than the screw, and that, instead of re-

volving the screw shaft, we push the shaft and ,

disk sternwards at such a sjjeed that the disk will

momentarily exert the same thrust as the screw.

The propelling effect would be the same as that

of the screw/ and so iar as the action between
the forward face of the screw blades and the

contiguous water is concerned, which is what I

wish to illustrate, tlie action of the disk affords a
sufficiently close analogy. As the disk moves
sternwards it puts water in motion not only

astern of it, but also ahead of it. There being no
air between the water and the front face of the

disk, a j)nll can be exerted upon the water, which
is forced to follow the disk in the same maimer
that water is forced to follow the plunt^er of a

pump. But the pull which can thus be exerted

by the disle is limited. At a little depth beneath
the surface of the water, if the tension exceeds

15 lbs. per square inch (i atmosphere) the sur-

faces of the disk and adjacent water are torn

asunder, and a cavity is formed between them.

As but a little more than a half of the total

acceleration imparted to the water by a screw
is estimated to be produced by the suction of the

forward surface, it might be supposed that a

total thrust approaching to 30 lbs. per square

inch (2 atmospheres) might be obtained, but it

appears that rupture occurs at parts of the screw
surface long before the nuaii thrust per sq. in.

of the whole surface reaches this amount. This
is probably accounted for by the fact that the

thrust of portions of the screw blade near the

circumference is much greater tlun at portions

near the boss.

Ry plotting the results of a progressive trial

carrietl beyond the speed at which cavitation

commenced, wc were able to note the ]>oint at

which the first indications of failure appeared.

* Tbt* would not be true If the movement of the disk were con-
ttMnd tmi beyoDd tbe •t«rn*|Kwt. but is nearly lo if the move-
neat IsemSnM totiM Iwith of the fcrtw.

It- is not marked by a sttdden change, but by a
flexure in the curve of slip, which commences to

rise rapidly when the critical speed is reached.

The total thrust lif the screw at this speed divided
by its projected bla<le area gave a thrust of 1 1 I-4
lb. per sq. in. (,0.75 atmosphere;, which is,

therefore, about the maximum thrust which can

be obtained from a screw working; efficiently at

a depth below the surface of 11 m.. which was
the immersion of the tips of the blade* in the
Daring." For every additional ft. of immersion
the total thrust per sq. in. may be increased by
3-8 lb.

L>y means of the very ingenious expedient of

trying a model screw in water heated nearly to
boiling point, Mr. I'ar>on5 has been able to
reproclucc and examine the phenomenon of

cavitation, and has corroborated our figure of

II 1-4 lbs. as the thrust at which it commences.
The difficulty of reproducing analogous condi-
tions with a model lay in the liigli speed of revo-

lution necessary; but by heating the water, and
thus increasing the vapor presstnv, lower speeds
became pn-sihh-. Siiu c the tension of the water
vapor at boihng point is equal to atmospheric
pressure, a screw would cavitate in boiling

water at the same speed as it would do if air

were admitted to it. In other words, steam
would be given off as soon as pressure was re-

duced. An analogous effect could be obtained
by expanding by heat the residue of air in the
exhau>tefl receiver before referred to. Then the
reduced difference of pressure between the air

within and without the receiver would cause the
water to How into the latter from the tank more
slowly, and if the temperature of the air were
raised sufficiently to cause a pressure inside

equal to that of the atmosphere the rate of flow
would be that due to the head of water only.

The same result would be secured by using a

closed tank and exhausting the ur in it so that

the water would flow from one vacuous region
to another, and. T belie ve. Mr. Parsons has sug-

gested that further experiments might be made
in cold water, the surface being relieved from
t!u' pressure nf the atmosphere.
That cavitation will be the cause of trouble in

the future is, I think, certain. .'Mready it is be-
coming difTicult to obtain the requisite area in

screws of destroyers without either resorting to

an abnormal width of blade or to a bu^r
diameter and pitch ratio than would otherwise
have been preferable. The one expedient gives
tmduc surface friction, and the other necessi-

tates a reduction in the rate of revolution, and
therefore a heavier engine. The fact that the
designer of the Turbinia has been force !

—
doubtless against his will—to employ nine screws
in order to avoid cavitation is an evidence of its

influence and a justification of the note of warn-
ing we raised in our paper of 1895 after the

trials of the Daring.

•The fiicure should vary Slllriltlr with the pitrli ratio, hcin^
lees if the latter is higk^saMW thstmtlo which the suction ttirust
bears to the whole thrust varies wUh pitch ratio, but tb« varia.
tloa is so smalt as to hs acgllgibla.
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ON NICKEL STEEL AND ALUMINIUfl AS MA-

TERIALS FOR SHIP CONSTRUCTION.*—I.

BY J. H. »IUM, M.I.CB.

Iniprovctucnts in design may l)c ciYcL-ud by
changes in: (l) Arrangements of iuatcr;al; (2)

specific strength of material, and 13) sijccific

weight of material. Under the first head are in-

cluded all changes in structure, which, with a

given specific weight of material and a given stand-

ard of strength of structure enable a structure to

be produceil lighter than any previous arrange-

ment, 'i'hc materials to which attention is called in

the present discussion are: (i) Nickel steel; (2)
aluminium. Nickel stcc! !ias been adopted by the

British Admiralty for torpedo boat destroyers.

This particular kind has a tensile strength of 37
to 43 tons, with 10 to 15 per cent extension in 8
in. The adoption of some quality of nickel steel

for larger vessels, either war or mercantile, or
both, is likely to follow. If it were now the same
price per ton as mild steel, there seems to be no
reason wh)' it should not be at once adopted. But
it is not produced at present for much less than
three times the price of mild steel. The induce-
ment to adopt it must be an improvement in de-

rign. Mr. Beardmore recommends for the shell

of torpedo boat destroyers a nickel steel having
52 tons ultimate, 28 tons clastic, and 13 1-2 per

cent elongation ui 8 in. Mr, Riley, who first

made nickel steel in this country, hesitates to

adopt as high-tension material as this, on account

of the difficulty of making butt connections strong

enough.
Two questions are at once opened up: (i)

Can advantage be taken of the high temional
strength of this material by reducing scantlinf;;s?

and (2) If scantlings can be reduced, can good
rivet connections be made? It is generally ad-

mitted that with uniformly good workmanship
and well-designed arrangements throughout, the

maidmum stresses which come upon a ship are

those due to longitudinal bending caused by the

passage of waves. When passing over the crest

of a wave the deck is in tension, the bottom is in

compression. When passing the hollow the re-

verse is the case. The effect upon the part in ten-

sion is dependent upon its sectional area and spe-

cific strength. The effect upon the part in com-
pression Is depradent on these two things, but

also upon the distance between the parts of the

material which ma^ be considered to be rigidly

fixed, such as the Imes of frames or beams. For
tensional stresses, any increase of specific strength

may Ije accompanied by a proportional decrease

in sectional area. For eompressional stresses, the

proportional decrease in sectional area can only

take place if the distance between the rigid points

is reduced also, unless the compression stresses

are not severe enough to reach the chosen stand-

ard of strength. Generally the maximum tensional

• K«aJ before lostitationoC Civil SnKlneer*. London.

streng:lt i.> ^Tcater than the maximum compres-
sion stress, the former ranging from 8 to 10 tun^,

the latter from 4 to 6 tons, i'his stress is on the

ordinary assumptions as to wave heights.

More trouble is found from tensional stresses

than from compression, from which it is inierred

that the factor of safety for compressive stresses

is greater than for tensional. Until an increase of

specific strength oi material sufficiently great is

made to cause reduction in sectional area, and con-

sequently reduction of factor oi safety twder com-
pression to the point where it equate the factor un-
der tension, it is justifiable to adopt a material of

higher specific strength and reduced sectional

area. These considerations ai^ly to every detail

of the ship, as well as to the ship generally.

In a structure such as a torpedo boat destroyer,

or a high-Speed light-dranght battle steamer,
where the compression stresses are much crrpater

than the tensional, and, consequently, the latter

are below tiie standard limit, it is possible that,

with the same material and standard of streng^
an improvement may be made by reducing the dis-

tance between the frames, and acconij)anying this

by a reduction in the sectional area of the parts

under compression and tension. The limits of this

reduction will be eitlier when the sectional area

has been so reduced as to increase the tensional

stresses to the chosen standard of strength, or

when the reduction in strength of the frames due

to the increased number caused by decreased

spacings brings on trouble from transverse weak-
ness. If, however, the specific strength of the ma-
terial be increased, the case is diflferent.

Changes of structure which deserve notice in

considering the adoption of nickel are: (i) Re-
duction of thickness of plating subject to longitn-

(linal tension nr compression. (2) Increased local

stiffening in this plating. (3) Reduced frame

space, and consequent increased nunri>er of

frames. (4) Reduced weight per frame may be
adopted consequent on increased number.

In a recent investigation into the cause of a
rupture of a steam main on an EngHsh steamer,

a board of experts expressed some opinions which

arc of interest. Th^ laid: "In view of the high

steam pressure now m use, and which will prob-

ably still increase in the near future, lap welded
wmuplit iron pipes nr seamless steel pipes are

distinctly preferable to either brazed or copper
pipes. Brazed copper steam pipes of 3 1-2 to.

internal diameter and over should be examined
periodically, with the lagging removed, and
should be tested by hydfaofic pressure, such tests

to be made at intervals not exceeding four year?.

The test pressure should be sucli as would sub-

ject the material of the pipe to 1 stress of 2 1-2

tons per sq. in. on the sectional area of the

material. The risk of explosion of copper steam

pipes wonM he materially reduced by looping

them with wrought-iron bands, or by serving

them with wire.**
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MACHINERY FOR OPERATING LOCKS OF THE
ST. HARY'S FALLS SHIP CANAL.

The new lock of the St. Mary's Falls ship canal,

opened to commerce August 3, 1896, is the

largest in the world, being 800 it. in length, 100

ft. wide, and about 45 ft. in deptli. It is built upon
the site of two small locks finished in 1855, which

formed the first means of communication between

lakes Huron and Superior. Close beside it is the

lock of 1881, 515 ft. long and 80 ft, wide, and a

short distance to the west the two channels form
a Y.

Aside from its size and commercial importance

the most interesting feature of the new lock is the

mechanism for opening and closing the gates, and
for controlling the culverts. Power is derived

from the river by means of two 30 horse power
turbines located in the basement of the power
house, a stone structure which stands between the

lower end of the two locks. The turbines are

supplied through a large pipe leading from the

upper level of the canal, and as the lock has a lift

of 18 ft., and the turbines are but little above the

lower level, there is always a good head of water.

The turbines are geared to overhead shafting,

from which three pressure pumps are worked by
a rope drive. Each pump has three cylinders.

The pumps discharge into three accumulators,

which can be weighted as desired, but are usually

adjusted to a pressure of 375 lbs. per sq. in. From
the accumulators the fluid under pressure is car-

lower lock gates. The upper and lower lock

gates are at the ends of the lock. The interme-

diate gates are often used instead of the lower

gates when the lock is not crowded to its ut-

most capacity, and serve to shorten the chamber
to 700 ft., reducing the time of filling and empty-
ing. The guard gates are placed in the canal

above and below the lock, and are very sel-

dom closed except for repairs. Each set of

gates consists of two slightly curved leaves, which

swing out from the opposite sides of the lock and
meet in the center, forming an arc with the con-

vex side presented to the water pressure and the

ends resting against abutments in the masonry.

The lower and intermediate lock gates are of

course the largest, the leaves being 44 ft. in height,

55 ft. in width, and 3 ft. thick in the center. Each
is made of steel, and weighs about 156 tons in

air. Tlie gates are opened and closed by
submerged wire cables wound upon the drums of

six winding machines, three on each side of the

lock, opposite the upper, lower, and intermediate

gates. A large gear is keyed on the shaft, which
carries the winding drum, and this gear engages a

pinion which is on the same shaft with a three-

cylinder hydraulic engine, driven by the oil piped

under pressure. The interior of the drum is pro-

vided with a system of gears designed to ease the

varying strains to which the machine is subjected

as the gate swings around through the water.

For filling the chamber there arc six culverts,

which start from a well in the forebay, or space

LOCKS OF TIIK ST. MARVS KAI.LS SHIP CANAI.—VIKW KROM I'OWKK KOUSK.

ricd out to the lock gates. The gates of the lock

arc in five sets, known as the upper and lower
guard gates, and the upper, intermediate, and

between the upper lock gates and the upper guard
gates. Passing under tlic lock gates they run for

a long distance beneath the floor, and discharge
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the water through a number of openings, causing

it to rise evenly throughout the entire length of

the chamber, and avoiding the dangerous cur-

rents which would be set in motion if it was all ad-

mitted at one end. The six discharging culverts

pass out under the intermediate and lower gates,

and empty into a well between the lower gates

and the lower guard gates. The culverts are all

8 ft. square, and each is opened and closed by a

single leaf valve mounted on trunnions and
worked by an engine driven by the oil under pres-

sure. These engines, twelve in number, are

placed in the culverts, and are of the simplest de-

sign. Each consists of a long cylinder containing

a piston, which is driven back and forth as the oil

is admitted at either end by valves controlled

from above. The piston rod is connected directly

with tlie culvert valve, so that one stroke opens

the passage and the reverse stroke closes it.

Water is sometimes used in place of oil during

warm weather, but it cannot be employed in early

spring or late fall when frosts are probable.

By closing the upper and lower guard gates the

water can be shut off, not only from the lock, but

from the culverts as well, and it is then possible

to pump the lock dry. For this purpose an en-

tirely distinct set of machinery has been pro-

vided. A passage leads from the culverts to the

bottom of a well 50 ft or more in depth under the

power house, and from thence to the canal below
the lower guard gates. In this well are located

three pumps, each of which discharges a 30 in.

stream of water. Each is driven by a vertical

shaft reaching up into the basement of the power
house, and there connected by bevel gears with a

350 horse power Westinghouse steam engine.

There is also a drainage pump, which is sunk
still lower in the ground, and is driven by the two
turbines. It throws a 10 in. stream, and is in-

tended to keep the lock free of any water which
may leak in around the gates. The lock has al-

ready been emptied several times. Four to six

hours arc required for the operation, and the

amount of water handled in that time is probably

15,000,000 gallons or more.
The statistics furnished by the canal office show

a wonderful growth in the commerce of I-ake Su-

perior since 1855, when the canal was first

opened. In that year the registered tonnage pass-

ing through the locks was 106,296. Last year it

amounted, including the traffic through the Can-
adian canal, to 17.249.418 tons. Inasmuch as

both canals have been used by Canadian and
American vessels the traffic of both is included in

one statement. It is stated elsewhere in the traffic

report that the proportion of freight carried in

Canadian bottoms in the year 1895 was 3 3-4 per

cent, or but little over one-thirtieth of the whole.

No record of the number of passages was kept

until the season of 1864. when 1,411 registered

craft were locked through, against 17.795 rcgis-

tere<l and 820 unregistered in 1896. A compari-

son of the number of passages with the registered

tonnage shows that the average vessel has in-

creased in size during the last thirty-two years

from about 405 tons to 970 tons. The change
that has taken place in motive power is quite as

remarkable. In 1864 the steamers were a trifle

MVhHAl'I.IC W1NI>IN(; MACHINK.

less than 26 per cent of the whole, and the sailing

vessels a trifle over 74 per cent. In 1896 the

steamers were over 75 per cent, and the sailing

vessels under 25 per cent. It should be remem-
bered, however, that these figures do not repre-

sent the actual number of craft on the lakes, but

only the number of passages through the canal.

HECHANICAL EFFICIENCIES OP MARINE EN-
OINES WITH NUnERICAL ILLUSTRATIONS.

BY BERNHARD A. SINN, M.S.

When determining the power necessary to pro-
pel a vessel, it is often desirable to know the me-
chanical efficiency of the main engines of the ves-

sel in question, and lack of knowledge on this

subject is often the cause of large errors in the

final result.

The mechanical efficiency of a marine engine
is the proportion of power given to the propeller

to that indicated by the main engines; or in

other words, it is the I.H.P. of the engine, less the

friction of all moving parts, stuffing boxes, and
bearings. This friction varies with revolutions

and power, and is sometimes roughly taken as

varying half directly as the revolutions and half

directly as the power. As we do not know the

exact percentage of friction that is taken up in the

various types of engine, we can state at the point

neither the quantity nor variation of the frictional

forces. The stationary engine has sometimes
been taken as a model, as far as frictional wastes

are concerned, but the conditions governing the

two types are so different that any such com-
parison is valueless. In the stationar>' engine
we do not have the large lines of shafting, or the

constant derangement of the engines due to the

twisting and yawing of the vessels. It is thus

readily seen that this difference in the two types

will cause the mechanical efficiency of the marine

engine to fall considerably below that of the sta-

tionary type.
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Experiments so far made with marine cqgines
to determine their mechanical efficiency, are very
few in number, hardly sufficient to form the basis

of a calculation. The three most exttn;.ivc that

have come to my notice are those oi Isherwood
on tug No. 4, i<*roude on the Greyhound, and
Morin on the Pelican. In all three of these cases

the developed power was obtained from a trans-

mission dynamometer attached to the propeller
shaft, and the friction of the bearings and stuffing

boxes was not included in the dynamometric
power, although an attempt was made to correct
for these additional wastes. These experiments,
however, were made before the dynamometer and
indicator were as accurate and reliable instru-

ments as they are to-day, and the error tliat crept
into the result ts most likely quite considerable.
There are several ways of determining me-

chanical efficiency, and the means for obtaining
it is as follows:

The simplest way, of roursc, would be to find

the developed horse power by means of a dyna-
mometer, but the only practical point of applica-

tion is inside of the vessel where the friction of

the stuffing box and stern bearing cannot be ob-
tained. If we could apply the dynamometer at

the end of the tail shaft, between the propeller

and the stem bearing, the solution of the problem
would be at hand.

We can arrive at the friction of the whole plant

when the vessel is in dry dock, by placing a prony
brake on the tail shaft in place of the propeller,

and finding the difference between the indicated

and the devdoped horse power. But we have
not the same conditions here that we have in the

actual case, because the vessel in dry dock does
not "give" as it would in an ordinary sea.

A third way of finding the mechanical effi-

ciency of a marine engine is to derive the thrust

or work, by a method of analysis. If we take a

propeller formula, like that of Froude, if neces-

sary modified to permit of a variation in shape
and area, other than the ones used in Froude's
experiments, we find that, no matter what the

form of the expression is, there is always a term
which represent;; work, and the W'ork is I.H.P.

multiplied by engine efficiency and propeller effi-

ciency. When we have, therefore, the results of

a trial trip complete we can always find the

amount of power put into useful work, in other

words we can find which portion of the indicated

power is wasted and which utilized. Conse-
quently the amount of waste can be found in tihe

marine engine by means of a suitaUe formula,

and of progressive trial data.

At the lowest speed, it can safely be assumed,
that all the power that is not given to the screw
is \i9.cc\ in overcoming the friction of the engine
in itself, and not due to the load. Consequently,
at the revolutions given for the lowest speed, we
know the corresponding friction, neglecting the

effect which must of necessity be small when less

^n 5 per cent of the maximum power is used.

At the next highest speed we find that a dif-

ferent percentage of Uie power is used in friction.

As we can find the amount at this speed and caor
sequently at the revolutions the engines are mak-
ing in order to attain this speed, we can find the

amount of friction caused by the moving parts of

the engine, irrespective of load, by simply propor-
tioning the friction found in the first case to the

respective revolutions in both ca&es. Then the

residue is load friction. We can now go directly

to the highest speed, and l>y simply proportioning

our load friction to power, and primary engine

friction to revolutions, find the total friction at the

highest speed.

To illustrate numerically. In one engine the

maximum power was i,8oo I.H.P., and at the

lowest speed given, it was found that but 57
I.H.P. was necessary. Of this saa I.H.P. was
used in overcoming the friction of the engines.

Now as the power was only about 4 per cent

of tfie maximum, it may be safely assumed that

the engine friction took all of this, and the eflfect

of load was nil. At the next lowest power io2
I.H.P. was used in friction. Now, as engine fric-

tion is allowed to vary directlv as the revolutions,

we see that 73 I.H.P. was ukcn up by this fric-

tion, leaving 29 I.H.P. for the effect of load,

which at this point was about 15 per cent d(^e
maximum. Now proportioning the load frietion

to power and going to the highest speed, 128

I.H.P. was used in friction of the load at the

maximum power. Similarly we may proportion

the friction of the engine itself to revolutions and
tmd at the maximum speed and power 142 I.H.P.

utilized in this kind of friction—therefore, we
have 270 I.I I. P. used in friction. The total power
being i,iSo<^, wc see that the friction is 15 per

cent of the maximum, in other words our me-
chanical efficiency in this case is about 85 per
cent.

The results of an cxten-ivc investigation in the

course of which this method was used, leads one
to form the following general conclusions: For
a modern triple or quadruple expansion engine,

vertical and built since 1888, about 88 per cent

would be the mechanical efficiency. For a mod-
ern vertical, triple-expansion engine, built after

1884. about 86 per cent. For a modem
horizontal, triple-expansion engine, built after

1885, about 85 per cent. For a modern ver^

ticai compound engine built since 1885. about

83 per cent. For a horizontal compound
engine built since 1885, about 82 per cent.

For a compound engine built since 1875,
about 80 per cent. For a beam engine

about 70 per cent. For a torpedo boat engine or

light vacht engine as high as 90 per cent would
be nl'ni.vablc. These values, although derived

from particular cases, will in general give consis-

tent results. A great deal, however, depends on
the builders, and the care with which the machines
are placed on hoard the ship. Frequently good
work in the shops is offset by carelessness in the

vessel, ns much as <; per cent, waste from this

cause being observed in one vessel.
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IMPROVED APPARATUS.
Lee Ball Valve Automatic Injector.

This injector is of the single tube automatic
type. Steam entering through the jet W mingles

Automatic Po5itive Feed Lubricator.

A new form of positive feed lubricator is here

shown. It is entirely automatic and is operated

thus: The adjustable arm is attached to some
of the moving parts of the engine, and the pawl

attached imparts motion to the back ratchet

wheel. An eccentric on the inner hub of the

LEE BALL VALVK INJKcTOk.

with the water in combining tube O, and the

combined steam and water escaping at the space

between the combining and delivery tubes lifts

the two ball valves J J and is discharged at the

overflow. When sufficient velocity has been ac-

quired to send the jet through the delivery tube

the upper ball valve seats, the escape through the

spills in the deHvcry tube finding an exit to the

overflow by lifting the lower. When sufficient

velocity is acquired to send the entire jet through
the delivery tube and into the boiler the overflow
ceases and the injector is at work. Rubber ball

valves are substituted for the usual lifting or
swinging overflow metal valves, which are often

LUBRICATOR SIGHT FEED ATTACHMENT.

back wheel operates a bell crank having a pawl
on the upper end, which moves the top wheel

one tooth for each revolution of the back wheel.

The face of the piston is provided with a leather

cup packing, and an oil outlet running up one
side of the piston frame to a pipe connecting

with the point to be lubricated. The oil reser-

voir is drawn on to a stationary piston by means
of the feed screw of the top wheel. The oil is

thus forced through the outlet and connecting
pipe positively and at regular intervals. There
is ample provision for adjusting the feed at any
desired amount of flow. The back ratchet wheel
has three rows of teeth, each row containing a
different number of teeth. The adjusting arm
and pawl can be set to slip one or more teeth at

SINGLE AND DlJfM.EX PATTERNS, AUTOMATIC HOSITIVK EEED LUBRICATORS.

a source of trouble caused by accumulations of

scale. These balls are of vulcanized rubber im-
pervious to liming or corrosion and easily re-

movable by unscrewing the caps T. T. The in-

jector is the invention of W. I'enberthy, and is

made by the Lec-Penbcrthy Mfg. Co., loi .\bbott

street, Detroit, Mich.

a time. For high speeds a lubricator can be fur-

nished with means of adjustment, which the

manufacturers say will meet every requirement.

The action of the lubricator is stopped auto-

matically when empty, and a check valve in

the outlet prevents the escape of oil if the

removable reservoir is taken out. Many

Digitized by ^oo

www.libtool.com.cn



October, 1897. MARINE ENGINEERING. 23

lubricators of this pattern have been fitted

on engines and the manufacturers report

that they work satisfactorily, feeding oil or

grease of any consistency to any distance, and
being unaffected by changes in temperature. A
great convenience with this form of kibricator is

lliat it can be placed in the engine room and con-
nected with the thrust block, or an outboard
bearing, with the certainty that lubrication will be
regular. For non-condensing engines or where
oil in the cylinders is necessary a sight feed at-

tachment is provided, to be used in con-
nection with the National lubricator or as an
independent sight feed, as desired. It is, how-
ever, not essential to the effective working of the

lubricator. The device, as illustrated, is very
simple, the glass being of large diameter with
an automatic valve which shuts off steam in-

stantly should the glass break. The glass and
packing are adjusted with a single adjusting bolt

and the glass can be readily removed and cleaned
by simply turning a thumb screw. The lubri-

STANDARD PATTKRN, KOKUKS KN»;INK.

cator is also made in Duplex form, as shown in

the illustration on the opposite page. It can be
had in a variety of sizes suitable for the work to
be done. The manufacturer, the National
Lubricator Co., 107 Montgomer>' St., Albany,
New York, will be pleased to answer any in-

quiries regarding the apparatus.

Standard Pattern High-Speed Engine.

Every one who has had anything to do with
small power yacht engines is aware that their

cost is consitlcrable, as they are generally de-
signed to meet particular requirements. This
fact has induced \V. D. Forbes & Co., of Ho-
boken, N. J., to put on the market a line of small

ST.AS|)Akll I'A I IKKN, KORIIKS KNCMNE.

power yacht engines of sizes which will enable
them to be made in numbers, thus materially re-

<!ucing the cost per engine. The first size of

these engines is here illustrated; the cylin<lcr

dimensions are 2 3-4 in. and 5 3-4 in. by 4 1-2 in.

The cranks are usually set at 180 dcg. apart,

although the illustration does not show the

cranks in this position. All the forgings are

made without welds; each crosshead and piston

rod is a solid forging and the connecting rods
arc hollow. The interior of the cylinders are ac-

curately machined on the lower head in order to

get as little clearance as possible. The engine
runs up to 600 revolutions per minute and will

keep on running at this rate of speed provided
the lubrication is properly looked after. All

parts can be lubricated while the engine is in

motion. The link, it will be noticed, is of the

double bar type, and the entire design has been
given a great deal of thought and care. The en-

gine is highly finished and the material is the

best obtainable, and the workmanship very

thorough. The weight of the engine, as shown,
is 300 pounds.
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Bntwad At New York Poit OSe* mtt»eo»M»m ouittar.

Engineers and other oll'icers of steam vestelx are cordially iQ>

Tited to call at our oHicc, where will be found the iMdiof IIMrlD*
publications o( thiB country and (ireat Hritain.

Letters and otlii r iiiuil timttcr can 1>r sent to our cua ud
will be forwarded or held uotll called (or, aa desired.

While many of the shiftyards of this country

are slack of work, or n> nearly idle as yards can

be and yet keep fjoincf, foreign builders, especially

British, are busy on vessels for the American
trade. Indeed, to keep a complete record of all

vessels recently built, or building, or ])lanned, for

the purpose of capturing American dollars, would

be a ditlicult task for a statistician. .Not to go
further back than a year the number of new
vessels for this trade, for which orders have been

given abroad, is astounding. Taking first tin-

port of New York, not only have single vessels

been added to existing lines, but entire fleets

of steamers are being preparetl for a share of

the ever-increasing transatlantic trade. The
newest addition to the North Gcniian Lloyd

service between New York and Bremen, will

attract more widcsprcafl j)ul)lic attention, of

course, than a wli')Ie lleet of minor vc^^^els. P.ut

such ships arc money spenders rather than

money makers, when compared with the inter-

mediate type of vessel, which docs not attract

attention outside of ship])ing circles, but which

nevertheless earns steady dividends for the

shareholders. A thousand men could tell the

name oi the Kaiser Wilhdm der Grosse to one
who could correctly name the four great freight

and passenger steamers which the North Ger-

man Lloyd recently added to its fleet, and the

company has yet more to come, including the

new greyhound, the Kaiser Friedrich. The

Hamburg-American line has also largely in-

creased its carrying capacity with the monster

PennsyWania, and tt has a few more dollar

winners on the stocks, ranging from a sister ship

to the Pennsylvania down to a mocicst 9,000 ton-

ner. Then another Coniinental line, the Hol-

land-American, appears to be dtung pretty well

in a business which American capital fears to

venture in. In former days it was content to

travel along quietly, with second-hand liners,

outside of the record class. Now, however, it has

moved up a step into the intermediate class with

the 8,000 ton Rotterdam, built, and the 10,000

ton Staatendam, building. The White Star has

seen the German lines, and gone one better

with the i7,(KKj ton Oceanic, which, according to

report, will be able to overhaul .i torpedo boat

at sea. An immense freighter, too, the Cymric,

will soon be added to its splendid cargo fleet.

The Cunard line is not talking, but rumor says

it has been keeping an eye on the Turbinia. As

this line has always had coal to burn, something

big may be looked for. French capital, too,

seeks an increased share of trade, as the Cbm-
pagnie ("icneralc Transatlantique is understood

to have i>laced orders for two 22-knot tliers.

Next comes the new New York-London service

of the Wilsons, Furness-Leyland combination,

which will soon announce the sailings of five

8.tvio ton vessels. The Atlantic Transport-

National line cumbination has also four big

vessels booked for the same route. Another

entire fleet has been put in ('jn ration by the

I'rince line to run between this and Mediter-

ranean ports. \\ ilh the experience this line has

had in Central and South American trade, it

ought to be able to correctly judge the trade

value of a line here. Then the Allan line has

purchased three steamers for the New York

service. There is also a movement among West of

England interests to establish a Une between this

])ort and Milford in coimection with the Great

\\ estern Railway of England. Now, as to ports

other than New York. William Thompson &
Co., of St. John's, New Brunswick, have {daced

orders fur four 4,000 ton steamers to trade regu-

larly from that port to Liverpool. Donaldson

Brothers, of Glasgow, are adding a 6,200 too

Steamer to their Canadian fleet, specially fitted to

carry live stock and dairy produce. Elder Demp-
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ster & Co. have two 11,500 ton stcatners

ing for their Canadian-Liverpool trade, and also

an 8^000 ton cattle and cat^o vessel, arranged so

that it can be at any time converted into a pas-

senger vessel. They have ptjt larger boats on

their line to Bristol, and have a regular line

running direct to Manchester. The Warren

line, which calb at Canadian ports and Boston,

has added an S,Sco ton steamer to its fleet. The
Dominion line isalsofiguringon a newship. Then
the project to establidi a {ast mail line between

Canada and Britain, of which Petersen and Tate

are the sponsors, is to be reckoned on. This

calls for a fleet of 10,000 ton vessels of top speed,

and a subsidy of $800,000 awaits the promoters.

A new line is to be established between Phila-

dclphia and English ports, to be operated in con-

nection with the Philadelphia and Reading Rail-

way. This will require the services of several

steamers which are under charter. At Newport

News the Transatlantic freight carriers are to

be added to hy two Ti.ooo ton vessels, orders

for which have been placed by Furncss, Withy

& Co., managers of the Chesapeake line. Ga&ag
further south, the West India and Pacific Steam

Navigation Co., which makes New Orleans a

regular port of call, has given orders for two

5,000 ton vessels. Among other projected Gulf

lines is one between Bordeaux and New Orleans,

and the Ilan^eatic line is consiflcring the a<lvisa-

bility of commencing regular sailings between

Galveston and North Sea ports. Herce, Becker

& Hard!, of Messina, have ordered a 4,500 ton

steamer for their fruit line to American ports.

On South American routes, several new vessels

will soon be carrying cargoes. The German lines

are spreadBng out in this trade, and Lamport &
Holt have decided to add a 5,600 ton steamer to

their South American fleet. And the contribu-

tion of American genius to these grand fleets of

ocean vessels consists of a few auxiliaries hidden

in engine roAn recesses.

One of the best things that could have hap-

pened to awaken the public mind to a proper

appreciation of naval needs was the re. ' 1.; tr.i>

of the U. S. S. Indiana to Halifax to be docked.

It was calculated to touch the pride of Ameri-

cans and awaken feelings that no amount ol cold

explanation could have stirred. That a first-class

naval power should have been compelled to bor-

row the use of a dock in times of peace to ex-

ecute, not an emergency job, but tiie very

ordinary operation of cleaning and painting the

hull, was ttuatricallv ridiculous. More, it was

Uumiliating to every self-respecting American; this

Spectacle of the millionaire borrowing a utensil

from hispoor neighbor to cook hisvictuals in. The
fact that the British authorities were extremely

courteous only made the position the country

was placed in more unbearable. However, it is

to be hoped that this incident will be indeed the

starting point for very energetic measures to

provide the Navy with proper docks. In one

way it is fortunate that dock building on an

extensive scale was not commenced before this,

as in ver)' recent times the size of vessels has in-

creased so enormously that docks of a few years

ago are inadequate for all needs now. When
the subject of docks is discussed, it is the fashion

to speak of the British nation as an ideal. But

taking recent advances in naval architecture as

a measure of what is to come, the British will

also have to do a little excavating. There are

only four docks in the British Isles which are big

t-uough t() take in the 700 ft. White Star liner

Oceanic, now building. Not one of these is

owned or controlled by the British Government
nie location and dimensions of these docks are

of interest: Prince of Wales Dock at South-

ampton, 750 ft. long, 87 1-2 ft. wide, and 28 1-2

ft. over sill; Mersey Docks and Harbor Board at

Birkenhead, 752 ft. long, 85 ft. wide, and 26 3-4

ft. over sill; Clyde Navigation Trust at Govan,

i>0Q ft. long, 85 ft. wide, and 26 ft. over sill, and

the Alexandra Dry Dock at Belfast, in three

sections, which, over all, measure 825 ft. in

length, 80 ft. breadth, and 25 3-4 ft. over sill.

Strategically, the disposition of these docks is

excellent, but it will be noticed that the depth

of water in most is not excessive.

We note with pleasure the following para-

graph in a recent issue of Seaboard, which

touches on a happening commented on in our

last issue:

b fh* faiTMtiiktkMi ct am durgw toottght acalnit Capuin
Atklman, ci the wttmm jmdUt ftemilaiiia, wbldi colUdtd with th*

psMWRvr atmrntt 8*f»toi» « th« Hudaon <m Aogait la, tha

tact waa davaleped that ha lowarad a boat asd offarad aaalataaea

t I the «t«ami>oat, bat that th* Sarataga oontinned on her
sv.iy without inquiring tha aatcBtof damafa daoa to the yacht.

ThL report «aa alrcalatad at tkt tlow that the HamiaM
bad procaadad aa har eoataa whhoot aaoartatadnc tha eoDdltiao

of the •teamboat. bnt when the case waa brought bafai* th*
spectort It waa learned that Captahi AtlciaaoahadMSliadMa
duty, and the charicea agalnat bim were ditmlaaed. Captain
Atkinson haa always been linown a« a carafal and tmatworthy
navigator, and the facta as brought out by tha intpectora* lB«aa»

tigatlon prove that he did oil he could after the collision.

The finding of the inspectors is entirely

creditable to Csptain Atkinson and his crew.
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OliCBMhHi oa BrMkagM «f Crank ma4 PropHtr
SkaiU In tha rtarcantlla Marin*.

During the roccnt International Congross of Naval
An-hltects nnd Mflrliie lOii^liieers In I>ondon, one of
tlie most iuterestiug discussions of a practical c-lmr-

acter followed the reading of the paper on crnuk and
propeller Bhafta by G. W. Manuel, engineer superin-

tendent of the Peninsular and Oriental Steam Navi-
gation Company. This paper, wllii the accompanying
diagrams, was published in our Uut lame. The P.
and O. Company Ib, probably, the owner of the larg-

est Nteam tonuage, held under one ownership, sail-

log under the Britiah flag. Tbe total tonnage is about
280,000 tons. Under a sew contract made with the
Brltisb OoTenunent; the company will receive (I,-

600,000 aonnallr for earrjrlng tbe malle to India,

Ohlna and Avatialla. In engineering drele* the
compaar Imm 1m«i noted fbr a tenadmw adliere&ce
to tbe ungle«crew tjpe of atenasblpi.
Sir John DnntOB, BnglneerJn-OUef to the Brit-

lah KKfjt eipened the dhcvvrion hr refttrlng to Ur.
ICawi«dl*a •tatement about twin aerew veeaela. It
was true that twto aerewa had not leaaened the Uar
biUty to accident; bat had made It poaalUe tat a Tee>
sel to reach port after a mishap to one engine. Thia
advantnge Justified tbe adoption of twin acrewa. Aa
to hollow sbafta» tbe speaker bad found them Tery
satisfactory, and In the opinion of the Vary, a better
working material was secured by tbe use of these
shafls. The center of an ingot was llltcly to be the
most defective part.

Passed AssiHtnnt Euj^iiiecr AYulter M. SIcFarland.
Uiiit<'<i States Navy, said hollow shafts had given
very satisfactory rcsiilis In TI. S. war vessels.

J. T. Milton, of I-lnyil".s-, said tlmt \vliili> sliafjs were
made In conformity witli rules which pri'scril>ed

Certain factors of safety, yet no ruh' coiilii provide
for tlio safe worliln^ of shafts if tliey were not i)rop-

erly treated, if out of line or lieait i| ,it the bearings
while at worlj. 'IV> avoid mishaps close observation
and prompt remedy s li i- ili lei ts were tlie safeguards.
It had been maiiit;i;ne<l that llie lliree cranli en>;itie

bad given l" t:rr t< -.i)lis iliaii the older type.s. He
favored tlie tiiiill up design of shafts. In these the
masses of metal wliirli constituted the component
parts are comparatively small anil are niore likely

to be sound forcluirs than ilie larger masses which
formed the solid .shaft, which was machined to

shape. Re^'.'irdinc the for^'ini; nf shafts, he referred
to the paper leail. In which ilie author liad described
the manufaclure of shaft.s rr()ui small pieces of scrap
Iron, cuttings of boiler plate, good ship iron, forge
scrap, old bolts, horse shoes and angle iron welded
together, forced into billets, reheated, rolled Into

bare, cut into lengths and forged Into convenient
sized slabs for welding up into a shaft. In the later
days of Iron shafts the more powerful hammers
and aultable furnaces and fuel made the forgings
more reliable. But even witb every precaution, every
Iron abaft contained some flaws or defects, and when
theoe flaws existed in tbe neighborhood of the great-
eat atralna in work they often extended nntll the
aafe limit was pasaed. Tbe avOieir bad alaa referred
la bla paper to tbe fmglng of sted nbafto from aenqpi
chiefly from iblpsP plates. Tbe speaker was favor-
able to thla material, aa one property of steel scrap
waa Its homogeneity, in which respect It was sape-
rler to iron. For a steel abaft be would prefer a ten-
Btle atrswrtli of 80 tone rather than 88 tens. A bigh
carbon ated In a shaft was unreliable, as. if the
shaft once began to go It would break with a snap.
As to tbe reasons for flaws In sbafting, such as had
been itltutrated by tbe author, one was likely the
corrosion that took place between the brass and Iron,

and another the separation of the moiecnles in the
metal due to longitudinal and not torsi ikiI stress.

In places where a gun metal liner was siirunk on a
rigid point was obtolned and a great strain resulted

at the end of the liner. Unen might be longer and
topered down so that they would I>e thick enough
only to keep tight. Then, if corrosion took i>lace be-
tween tbe shaft and liner, it would be possible to
cut a piece off the liner. Failures of shafts often
occurred In tramp steamers whicli were sent to sea
so light that a large part of the propeller was ex-
posed. The blades consequently strucii the water a
violent blow and the concussion was very hard on
the sli:iriing.

.lohij I. 'I'hurtiycroft said the Mows from tlie jiro-

peller blades subjected the shafting to varying stress
de|>ending on the number of blows. He favored the
tapering of the gun metal liner on a shaft.

A. Holt held that stresses should Ik- calculatetl in

terms of tin- prn|K IK-r, and not in terms of the engine.
l)urintr last winter season twenty-three vessels In

the X irili Atlantic liad broken tail shafts. Tliey were
tramp steomatiips for tbe most part. He favored
the use of a propeller of aa smaO diameter aa pos-
sible.

A. E. S4'aton was of ojiinlon that the better fram-
inc of engines nowaflays, rather t!i:ui tli>' use of steel,

wa.s the cause of fewer shaft faihins. The use of
white metal was also a contributory cause. Hollow
shafts had advantages, as by boring out, the bad
metal in the interior was got rid of. Inspection of
shafts which did not Ignore even microscopic cracks
was largely responsible for good results in modem
practice. He favored tbe use of scrap steel in shaft
making. In place of liners he would propose tbe use
of wUte metal bands. In sandy water lignum Tltae
wore nway quickly while white metal bearlnga would
last for years.
Mr. Mudd said most of the shaft failures occmred

with tall shafts. Oonmrfon caused by galvanic ac-
tion was the chief canae «f these faUnres. A rubber
envetope even 1<8 In. thick would preaerre a shaft bj
prerentlag sen water getttag at fbm metala and caus-
ing conoalon at the Junction between the Onerand the
steel shaft Oairanle action ent a fine nick in the
shaft and ithe streaacs acting on thla point. It was
only a qusstkm of time when the abaft would break.
He cited cases in wUcb a nldcM in. deep, and ex-
tending to a distance of 1 to. from the end of the
gxm metal, had been obaerred.
G. W. Manuel, in replying, at tbe close of the dis-

cussion, said tbat while boUow shafts bad been ex-
tensively used to naral work they had not tteen so
generally used in mercantile Teasels, where more ex-

haustive tests were possible, and he had concluded
that hollow shaft.s were not as good as solid sliafts.

In a case in point in which a shaft had been deeply
corroded, Itad the center been removed there wouiii
not have been sufficient thickness of metal left to

withstand the strains. S|>eaking of longitudinal
strains he could not understand how they would be
create<l if the Itearlnga were properly adjtisted. His
exi>erlence liad not paralleled that of Mr. Seaton
with respect to the use of Lignum vltae In sandy
waters. In ports In China and India there was lots of

sharp sand in the water, and the wood strips lasted

about seven jeara.

In England, under the provisions of the Merchants'

Sblpptog Act, stowaways are regarded as part of tbe

crew of a TeaacL

During the twelve months ending July 1, 183^7, there

entered the port 9t Liveipool, 11,478,421 tons of ablp-

ping, an Increaae of 488^802 tone over the pcaeedlng
twelve months.

The nttle torpedo boat Turblnla made a new wpaei
record at the Splthead naval review. She was sent

down the lines of warships at top speed, reaching a

velocity of 36 knots at times, and this, It is reported,

on a steam conaumptloo of 14 Iba. per I. H. P.
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MISHAPS AT S£A« CORRESPONDENCE.

Failure of Torpedo- Boat Crank Shaft.

During the recent trial of tlie U. S. toriwilo boat
Rodgers a bad smnsli up occurred In the engine roum
following n break In the after crank of the port en-

gine. At tlie time tlie boat was running her sjH^ed

trial near Annapolis. Everything waa going in good
order, and those aboard were highly pleased wllb
her behavior, when Just as the last stake boat w.ts
almost reached, a cloud of steam was observed to rise

(ram tJte port engine batch. Tlioro is a skylight 7 ft.

9 to. by 2 ft. over each hatch, and fortunately that
ovir tlM port «iiglae was raised. Steam wa« instantly
httt off by Ming the levers on the deck. The en*
fbie room staff made quick time np the ladders, and
Chief Bagtoeer Jobn B. Bdwarda, u. 8. who tvM
last to leave fbe cngtne roMn, was not only WTercly
scalded, bot bftdly bmlsed by Cbe combined efforts of
the crew, who had *^ralked all over him" In their
baste to get oat The Rodgers la a twln-aetew boat
lao ft long end 16 ft beam on fbe L. W. L., and
with the CDglnes IndicatlBg 2,000 horse power aver'
ages Si 14 kBOta. An examination of the engine
showed that It was a complete wreck. The crank
shaft was fractured In three places, as shown in the
sketci), the H. P. and L. P. cylinders were In scrap,
piston and connecting rods wore bent, and the bear-
ing bolts of the crank shaft were torn out. The
steam main had also been fnirturcii. and had stc.im

not been shut oft so promptly from above, deaths

[tommtmieations 0n matters 0/ intertst to marinrtnginerrs. for
insertion in Ihf corre^fcmdence defartmrttl, are solicited. These

,

wliernxr fiostiMe, sHoulJ tv i iiff/emenlrti hy roagh stet(he<: or dravti-
tnift. whiik xvi// be reproduced if necessary to tiiuilralt the subject,
tt'ithout co%t to the writer.

l-iill names and addresses should kt ttotm, bmt puUieatiUt »J
thf^r will be KiihkeU urittre rtqmtsUd.
H e do n,i/ jssunu rtsfOMsMNty ftr tkt ofMtms attprtuti 4r

correspondents . ]

Wants D»ta, Aboat B. T. V,

I Should like to know If there are any fnU data ob>
taioable ot the number ttf B. T. U. per square foot
of heating aurfaGe In a ftoed heater, or cooling sor-
face In a condenser, aa the eaae may be. which goes
Into effsetlTe work la heating water or coollog the
staam. I Aoold like to baTO tigures giving B. T. U.
per square foot for varions dlametws, thicknesses
and materlahi of tnhca. B. T. n.

In the last issue a corrcsiwndent asks two very
vague que.stions regarding screw propulsion. He
wishes to know "a rule for flRuring the power neces-
sary to propel a vessel at any j,'iv«'ii speed," and also
"what Is the iiowcr required t.> ii v ilvo a screw pro-
peller at any Kivon spwciV" That no rule can be given
f.ir lii ti rmiiiinp the power necessary to drive a ship at
any given speed is one of the lirst propositions made

FSACnTBBD STtBL CRAMS SHAIT or U. S. TWIM-SCRIW tOBnUX>-B0AT BOOOKSB.

might have been rcportetl. The engines have cylin-

ders 12 in.. 19 1-4 In. and two L'L' in. with 1(5 in. stroke.

When the breal«Ion ii occurred Die engines were run-
ning abinit ioii revolutions per minute, .\fter a
hasty ex.iniiti.alon tlic boat was headed for An-
napolis with tlie starboard engine working and Chief
linglnecr Edward.s was sent ashore to hospital.

We are Informed that the steel forgiups use<l in the
engines were nimle under lower spccilica lions than
those now in force, vi/..: .''kS,(MHi lbs. ten.sile strength
and 28 iw>r cent, elon^ration hi 2 in. riuler tlie existinc:

speclBcatloiis sucli for;:iui:s liuve a ti ii--:li> >in ii-ih

Of 80,000 ih«., an elastic limit of •ir..<XNi lbs. and an
elongation of 28 per cent. Tlie crank abaft was 0 ft.

2 3-4 In. over all. 5 1-4 in. dia. in the bearings, and
bored with a 3 3-8 In. hole. Tlie lirst break occurred
Just aft of the after web of the second L. P. crank.
Another break occurrwi in the same position rela-

tively at the I. P. crank, and the last in the H. P.
crank web close to the pin. Prom the engines aft
to the propellers the shafting is solid, rmll the ves-
sel la docked and examination Is made it will not be
known exactly whether the original break was due to
Inherent weakness in the shaft. Interior cracks, for
Instance, or to something in the water having Jammed
the port propeller.
A new shaft has been ordered, this time from the

BeOUdiem Iron Co.

plain to a student of naval architecture. That no
rules can be derived at the present time will be seen
from the following: The i«iwer necessary to propel
a vessel is the power necessary to overcome the re-

sistance of the vessel. It is the I. H. P. less the en-
>;lno frleilon and the propeller lo.ss<'s. Conseciuently
the whole subject revolves about the resistance of
the ship, as this varies with the nature of tlu- ve.svel's

bottom, the shape and tlie speed. It is a well known
fiii t tli.it up !(» tlie preseiii time no formula has been
derived wliirh will projjcrly take care of all the dlf-

fi-n nt factors involved in the case. The only mesins
wc have .It iiaiiil. except by making model experi-
ments, is to analyze the iRTforniance of a ship sim-
ilar to ttie (mo in question, and by the use of experi-
ence and the laws of roniparlson determine the
power necessary; but of course it must be kept in

mind that this is not an absolute luethoil, merely
comparative, and without tlie original data we are
nil at sea. As to the second question, there Is abso-
lutely no way of determining the power necessary to
revolve a propeller at any given speed. In fact tlM
question is so vague that I hardly catch Its meaning.
What I suppose Is meant is the power deveh^ed at
given revolutions and given slip. As the power ra*
ries with pitch, diameter, shape, area, slip, eflleieney,
etc.. It Is readily seen that no rational answer can be
glren. We can, however, determine the thmst de>

Digitized by Google

www.libtool.com.cn



28 MARINE ENGINEERING.
Telopcd by any given itroix-Uer. by nienns of model
exp«ritiRMits, but to di-iluco a fonuiilu whlrli will an-
swer all cases Is entirely Iwyonil the luivjil architect
to-day. I hope this clearly points mu lo tbf rorrc-
pondent tbe UupossiblUtj at Uie present time of giv-
ing nnj rulw as asked. B. A. Sran.

AddltlooMl LteUlU uf th« Turblnla.

In ragaid to tbe tOQMdo boat TuiMnia, articles on
wtiJcli I nad irttli gwat taterest in recent issues of
Twa mititlcatloii, ttken are a few points on wblcb no
infomuMon li gbma. For instance, yon do not
tsU bow tbe boat to driTen astern, nor can sbe be run
at toir speeda aeoaoaiicaliy, nor wbetlier the type of
motor li applleabia to bigger veasels. ir possible, I
would like to get aome information on these points.

S. J. MCNULTY.
(Th«qiMrieapiitb]roureorrc«i)oii<l.-nt urc l>r«t .•ii..«.t-.' . tlie

tat<>iii«nt«of thelnvmitor. Iliolloii. i linrliw I'jirsiU,,, ma.lc nt the
iMHintlnri "t N;»v.-i! Vr liir. .-tii, Umiloii, In reply to iiiierieK im« la
the ili«rn..ii..n h 1 ,l|.,we,| tlie rrjulirig of hU orininnl iisii<»r.How r»r the spe^.l ,.f i!io Turblnl«onuM bo reduoeU ««» n questionwhich ,-oul.l not be luiswerad In • word, said Mr. I'nriionii, hut in
•hliwof lArjrer beam It would lie iwrtalnlv pomlble to ninkf f>me r.^
auction in theaperd; in fiK't. th<< iiiimbvr <'niiM \» lexi.-iiixl in .lired
vrofiortlonaatiiediiunrli'riji th.- Inrl.itii- wius lnrr.-x»i-d. Ihiwn In
IS knntu screw* oonM 1.,, drin'ii dln-ct; lip|..vr tlint t'wirlm; «->uI.|
havi- tc, ufi,.||, .-mil then the ttirliiiii^ uoiild !«• iii.i.li.-able lo iill
clHK,,; ,,f Ml- I.»,kvd with.ll.tniM.in uearinKi llif naall i;«-«r-
liiK ndght be iiiailr t.. work, but the «|.pll.i.ti..ii ,if hirae SRarml

''»<l«««»»l'>nubled*vl«'. The m. am iir. Murc could be an
nlBh iw the boiler would Rive. It waa r|iilte iHw.ihIe to uie «uper-
beated (teum: tlx- diffloiiItT wax in (•-11)11- 11. If tin. iiunt-rhr iiiT
weroput in the hilnke. the teiiipcrnturt- "I «lii<li \;(ri..| «ii|,-lv m--
eor.|ln« to the id.itn nf th.- tlr»-, . or Jmin combustion I'likiiiij

''1 V s"I"Tbpat would nUo rary sreatlv. Tli-'
chlefiKlvantiiuKin ni.inatht tnrl.ino wm tloU by romiioiindlnB lh«-
atifAin could be expanded down to a |..w.t prvuuro than onlinnrilv
n»nl:lie waaabi«lowurkdown to 1 Ih. llnal pressure, «n.l 1.1 tl,..
•ante tlraeeonld work wltbrery high Initial prcwfure. Tliat civc a
vory wide range of eipaa«i»n lunl ...1,,.. .| i.-i.t enmomv. If he
**i'''"°Jf'°1" "PloaOOIba-preMureUe « M.I I . l. Hin Mill r.. iier re-
•nlls, Tlie iK.tti was driven In a Mernwanl .lire, tlun by means of a
rm-i-r?.- tiirbliii- mr onn ui iljr »haft«: thti mp.-«ni waa shat off from
tlic',,. Unary l.irliint- ami tiirn<Nl on ii. tin- r<.-vtT«lii|f ttirMn*. Withn siirii t.) »i..«niini; at low »|hnkI8. there was no <lifflaulty: the enclnfWHS Mnnll anil iR^x steam was put Into It. They couhl j-i at 11 i

>
knots with I.. Ilw pressure absolute, and could run d..« n to anv
•peed desirable. He li..ui not yet been nl>lr to test the mo«t p. oiioiiil-
cal 'peedot slaMnini: He lia.1 lieen asked If the stwim hml luiy
cuttinsaptlonon theMa.l-«. to which he would reply there was no
stirii 1, tiiiti, i!v . oMip.nin.linK. «be .litTerenw in prc«sar« wassmal in any i.ii,-i.|, ui. ni of iho motor, and the vel.«;ilv was there-
fore h>w;_tlie only deterioration arosefrom wear, hni the clearanceswon nimoimt to put any dlffleuliy from tbli> e4in^e Iwyouii tin*
rMAofprobablllty. Hie enulnM would dcveh.p ,11. to 3,00(1 h.-rw.
IKiwerwltboat distress. The .l!Hin..|..r ,.t ih,- i.r..,,i-(|..r« w.w Ik in
lie found tliatcaviUitl..n l.^i;.in «h. n tl,.- |„,.^M,r.• ..„ the blade, of
llie proiwller oxeeeae.lt I H il«. Me used uoriiuU S4-rews sliiititly
ncline.I,iu>.| had mil g„uv into the reflnenteiit ol IncrwvlMMt^
hi anv one pro|M^ller. or in the pr»t«llera r«UtiT«ly to eaeb OtW

tnuSr-K^ "* tiifcSS

An Imnienfie floatlnjr dock built by C. S. Swan and
Hunicr. Wallsenrl. England, for the Spanish Govern-
ment, wiis lowed to Havana by tbe £k& Baapebu.
Tlif ilock Is capable of lifting a dead wei|^ of 10,000
tons, ami l.s 4ih) ft. Iohr. Very large mercantile res-
sels can be raised on It. The Keneral dimensions ai«:
Lcnpth over all. 450 ft.; width between alters, 82 ft:
extreme width. 109 ft.; depth over side, 27 ft. 0 In.
Tbe draught of water when so Immersed to ft
6 in. and the free board 4 ft. 2 in. Tbe matertol naed
In constmctloii Is mild steel. Structurally, tbe dock
Is composed of pontoons, wblcb form tbe body of tbe
dock and provide the necessary buoyancy, tbe sides
wblcb regulate the raising and lowolng of tbe
dock and give it stability, and tbe movable gates or
caissons used wben it to necessair to augment tbe
liftlnp power. There are llTa pontoons, eacb 11 ft
8 in. deei) an^l S5 ft. broad, and tbe aggregate length
i!< 4.'>i) ft. Tbe middle pontoona are rectangular in
sli.npe and the end ones are flntobed <A to a point
The motive power for tbe pumping macblneiy to elec-
tricity, and to ratoe tbe dock only requires 2 1-8 bom*.
Tbe contract for tbe dock was signed tost December
and tbe first idate told In Itardi.

EDUCATIONALe
BLECTRiaTY ON BOARD SHIP, PRINOPLBS

AND PIIACIICB.-IV.

BY WM. BAXTER, JR.

In the last article It was shown that the pulsating
current generate<l by the rotation of one loop in s
magnetic field could be improved opon In pOtot
of steadiness by combining the current* geomtod
by two, tliree, or more loops. The figures presented
showed how this evening is due to the fact that In

the case of two loops, wben one Is doing nothing tbe
other is doing its utmoat, tberefor^ tbe average ef-

fect of tbe two to more nearly constant A Utfte

no. 18.

relk>ctiuu will show tliat no matter how many loops
there may be only one can be doing nothing, and only
uiii' lau be doing its jrreatest work at the same time,
and all the others will be developing a current inter-
iiit^liate between the maximum and zero. The curve
Fiu. IS shows the amount of lluctuatlon in the cur-
rent when two loops are used, and Fig. 19 the fluc-

tuation for three loops. As will l)e seen. In both cases
the cnrn iit does not drop to zero as when one loop
Is nsi'd. but rises above and falto bdow a line B.
This line reprefients tbe average TaiNie Of tbe current
and is the equivalent of the average pressure line
tliawn rtn an indicator card of a steam engine.
The first impression in retotlon to tbe efEtet of

combining a number of loopi WOOld ba^ posalbly, tbat
tlie effect i>eing Increased aa many times as tbere an
loops, tbe curve drawn to represent tbe resulting cm-
rent, 'n-ould be as many times as bigb as that repre-
senting one loop, as tbe number of loops used, "tbat
is. In Fig. 18 tbe dtotance A ot tbe wnve abore tiie

horizontal line would be twice as hli^ as In Fig. 20l
wblcb repments a single loop ctrnnnt On tbe name
line of reasoning It would be assume^l tbat tbe line

FIG. 18.

A In Fig. 19 would be three times as bli^ As a mat-
ter ot fact aneb an impression would be entirely
wroi« tot tbe simple reason that tbe top of the wave
represents the maximum eitect, and the result of
combluing a number of loops to not to multiply tbe
maximum, but tbe average effect
In Fig. 20. the line B represents the average effei ; of

a single loop, and is obtained by constructing a viivah
ieiogram on the base E F. equal In area to tin surface
enclosed by tbls line and the cur\e. The met liod Ig

exactly tbe ssme as tbat used to obtain the average
pressure line in an indicator card, the peak of tbe
curve which projects hImivo the line enclosing ao
area equal to that of the two corners of the parallel.
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ogram that lap over tho curve. In FIr. 21, Tvhlcb

npresiiits (he current of two looi>tj, tlie line B Is of

the same helgbt as In Flj.'. 18. and Is obtained by
drawing one parallelogram on top of the other, brick-

no. 20.

work fashion. That this construction Is perfectly

correct cjin be understood by noting that the two
ptralloIoKmnis are tbe equivalents of the wavt-s N M
of tbe two currents. Pig. 22 is coustructed io the

I

—

f'

/ <^

L.

no. 21.

nme manner, the three pnrnllelograuis being tbe

equivalents of tbe waves N M r.

As wUl be seen from Figs. 18 aittl 19, the Increase

In anlformlly of the current by tbe use of more than

one kwp is Tery decided, tbe number of waves ie Id-

1—

f \ / .

Fio. 22.

creased, and their height Is reduced. It is easy to

realize from this that by a coinpnrutively smaU In-

crease In tbe number of loops tbe waves can be made
o sbort, and so small, tbat for all practical purpoaea
tbe enrrent will be pcnrfectly anlfoim. In practice a
namb«r of loops an not used to accompllsb tbe re-

3C

no. 23.

suit, because better ineclianlcal results can be ol)-

talned by using another method, which can be ex-

^ned by tbe aid of Fig. St. Tb« prlndpl* of tbia

arrangement Is the same as that explained In the
foregoing, as will be seen presently; It U in fact simply
a change In tbe coostrucUve details.

Suppose you bad ten loops rotating In the field, all

equally spaced from each other, then, from what has
been explained, it is evident that only one loop would
be In a position where It would develop no current,
and only one would !>« iu a position to
develop the maxliiiuiii current. In all the others
the currents would be intermediate between
the two exirriiiis. In tbe sides of the looiw lo-

cated above the diameter runniii>; at right angles with
the lines of fi.irte, and \s lui li we have called the neu-
tral line, the currents would lluw Iti the same dlrec
tlon In sjiaee, and In the sides Ik'Iow this line the cur-
rents would run In tbe opiM>site direr! ion. If eaih
lo<)|i were coiuierted witli an indi jj, inlrnt commu-
taliir. ami llie brushes of these were c<iiuiected with
each other su that the H liru.*-!! of one connected with
the A brush of another, the currents generated would
pass iu succession tiirough all the loo]is. and the elec-

tro motive force developed wouhl Iw equal to the
sum of all the electro motive forces nf the ten loops
at any particular iii>i;iii! ot rime. This arrangement,
however. wo\dd rc(|iiin i he use of tcu cimi ujutators,
which w«>uld be jin niij. , [ jnnalile complication. By re-

BoriiiiLc til the construe t ii 111 i^ljiiwn iu l-'ig. one com-
mutator meets all the requimncnts. All the armatures
of electric machines in general u.ve are constructed
upon tliis princijde. allhougli this tiiay not appear to be
the cusi- s\ lim tlic fiirni of I In- aruiuture is consi<ler-

ably changiMl. Tin- form shown in the tlgure is \\ liat

Is known iis tlie (irauime ring. The core A of the
armature is niinle of iron and in the shajte of a ring;
the wire is wound theriHiii In the .same ui.iuucr as
rope on the circular fenders used on tug boats, as
shown by the lines upon wlilcli tlie arrow beads are
nuirked. The ends of the wire are joined so as to
form an endless wire, and this is dlvldeti Into sections,
which are called coils, as indicated at a b c d. These
divisions arc effected by attaching wires as shown at
n fM n p to points of the wire wound upon the ring.
Tbe oilier en<l of these wir»»s are coimwteii witb tbe
blocks 2 ;i 1 5 of the circle C, which Is the com-
motator. If a current flows Into the brush located
on the left side, as Indicated by tlie arrows, it will
pass from the block marked 1 to the wire on the ring,

and as tbia wire Is endless, it will present two paths
leading to tbe bmsb on tbe right side of the comma*
tator. One of these paths Is by way of tbe wire
wooad on the lower half ot tue ring, and the other
by way of tbe wire on tb« apper balf. From tbe di-

rection In wbicb tbe arfow heads an tii* wins point.
It will be aeea tbat the current In ereiy torn abore
the Uiw N N will flow toward tbe center, and la
turn bdow thia line firom the center. From thfai we
can see tbat In the wire lying oo tha ontslda wattwea
of the ring, tha current will run ap from tbe paper
on tbe upper side, and down throng tha paper on the
low^ side. If tbe line N N is tbe aentral Une of tbe
magnette field, tbe lines of force wlU be at right
anilei Id It and parallel with line X X, and tbe direc-
tion of the eorrent developed by the cutting of tbe
wires on tbe outside of the ring through tbe magnetic
field would be as stated almve. As the brushes are
held stationary, tbe segments 12 3. etc.. of the com-
mutator slide under them in succession, and thus tbe
|Kiint nt which the current enters the wire on the
armature ring Is shifted liack coll by coil, as the
armature revolves. In actual machines, the colls are
wound separate and tlie ends of adjoining coils are
I iinnrctcii witb the wlres that lead to tbe commn-
lator seL'uicnts.

l?y using a oominutator of this type. It will be no-

ticed that there are two points radically rtifTcrent

from the arranci'iiient with separate commutators
previously explained. One of ilicse is tlmt ilie cur-

rent divides at tin- linislies. jiti'I pMssi-s iliroiicb the

armature by two i^eparate paths; the other is that the

location of tbe bmabes to shifted one-qoarter of a
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ciirlf. As tn tlic tils! clianKO. a little ivllt'ctiuii will

show Ibat ns the (ilijn l is to kfcp tin* Itni.slu-s iu con
tnvt !is near as |K)ssil>li', with ilif points of tin.' wire
on till" liii"' N N till' otil.v way to itcconipllsli It 1h by
cutting off the front and uddini; to llif biu k of tin'

wiro as the rinj; rotates, and tliis can only be dune
by tn.ikinn tlio wire emlless, sn :is to slip the conncc-
tiiiiis Lack. Hut If the wire I?, eiulless. there must
iiei issaril y be two iiaths for the niirrent. The posf-

tlou uf the briubcB la changed sliuply because the

width of the se^ini-nts is reilmeii fnun nearly orM>-

half the eircninferpuce to a i iiiiii)aratjvely mnall frac-
tion thereof, hence the dividinii space when the
bnislies pass from one seKinent to the other is but n
short distance iiwuy fnun the line N N, Instead of
ninety depm s, as is the case with a single loop.

If the ariiint ire ring A were not made of Iron, the
action of Tlie iiiriehlne would bo very Imperfect. From
what has already been saiil. It will be understood
thiit (he lines of force would pass across from one
Bide of the armatiure to the other Id straight lines, and
ag all the toopa of wbleli the wbtding to compoMd

no. 24.

have both sides on the same side of the center of the
shaft, both sides would have ciirri-iits deve|i>iM'd iu
them (hat would lie In the .same direction, in space,
that la cither up from the paper, or down through It.

From thto ray fact the direction of thew correDts In

tile w ire Itself would be op|mslte, ami therefore liie

l urii iii ile\duped in the <<uter side of the li>op would
ciHiiiierai t tlnit develojR'd in the inner si le, aud the
ariiial cuiTent would be the difference betwen these
twn. \\ tu n tlie jirinature ring Is made of iron the con-
ditions are at once chauKed In the manner In-

tlic.-ued in l-'i;:. 21. As iron Is a belter conductor of

niii;;ii''l iMii tliaii :iir, the effect of the rluK 1« to shield

the central space. Theoretically, a small portion of

the lines of lon e would pass across the si>ace inside

of the ring, Imt in prai ticc it has been demonstrated
that their numlicr is so small as to be unworthy of

notice.

In order that electricity may llnw along a wire it

is nei essfiry that the latter Lk- insulated. If the wire
on tlie rlnj: in Fig. 23 were bare metal. In actual con-
tact with the ring, only a small portiou of the cur-

rent wiiuld (low in It: the remainder would pass into

ilji- iron rin;:. Mhctriclty does not follow a wire be-

cause It Is Its nature tn run ihronprli a Umfz and tor-

tuous path, bill iM'cause it cannut liiul a way to pit

out of the wire, the latter being covere<l at all i>olnt.s

with mail-rial through which electricity cannot pa.s.s

without great ditficulty. All Known materials are
conduct<ns of electricity, but they are divided lOtO

conductors and non-coudiieiors, according to tlieir de-

gree of conductivity. .Mica, glass and similar sub-

stances resist the passage of an electric current to

such an extent that only extremely high electric uuy-

tlve forces cnn pierce them, other materials, like

copper, sih'er, etc., are such pood conductors that

the lowest E. M. F. will send a current through them.
Wires through which electric currents are conveyed

arc made of copper, bwause it Is one of the best con-

ductors. To prevent the current from escaping, It Is

covered with cotton, irhlcb Is one of the very poor
conductors. The COCW of magnets, and other metallic

parts of machines, ace separated from tbe wire, and
the puts in which tbe current flows, hy moaiw of

paper, dotb, mica and otber non-conductors, so as te

preTent the escape of the current. These poor coo-
ductors are called ineotattnw. but there Is no known
substance that Is a perfect Ineulator of electricity.

There hub mmj rabstaoces tbrongb which electric-

Hy passes with soeh dlfflculty. that for all practkal
pmpeaea they may be regarded as perfect Insolateci,

bat there to no form of matter tbrougb which the

lines of magnetic force will not act in a decidedly en-

ergetic manner. DUferent antaetances are daaslfied

as magnetic or noD-magnetlc. bat thto classlflCTtlOB

to based npon whether they can be made to ehow
magnetic properties or not A piece of Iron j^aeed
near a majpiet will Itadf become a magnet, u ttk
soft Iron It win remain a magnet until removed from
the Tldnlty of tbe magnet by which It to

If it to made of hardened steel H will telatB Its

Bottom. A pleee of copper placed near a magaet wOl
mit become megnettoed. The reaoon for this dlttcv*

MDce can be understood from Fig. SB. Tbe piece of

Iron I being a better conductor of magaettam that the
snrroondlng air. conoontratcs tbe lines of
It, and therefore exhibits polarity Just the
tbe tarite magnet; but the copper G being no better

conductor of magnetism than tbe air, does not con-

centrate the lines of force: hence, the magnetic field

at Its ends is no stronger than anywhere else. Fran
tbe foregoing we may sny that magnetic substances

are those that are better condnrtors of lines of force

than nir, and non-ningnetic substances, those that

are poorer, or at tbe most no better conductors than

air.

The steamer .Tuanltn wa.<« launched by tbe Harlai
Ilolllngsworth Company In the presence of sevenl

thousand pen*ons. She was bnilt for the Mepchantif

and Miners' Transportation Company, and is 2T0 ft

long, 42 ft. wide, and 'M ft. deep. Her construction

was remarkably sjnody. only I months and 12 days

having elapsed from the time the llrst fniuie was

mined.
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HOME EXCHANGES.
Steamboats on Western American Rivers.

Tlie Oblo river, from I'ittsburg to its luuutli In the
Mississippi, near Cairo, 111., has a length of about one
tbousaud miles. Its total drainage urea is about two
hundred and ten thousand square miles. The total

population of the cities and towns situated imme-
diately upon the banks of the Ohio and its principal
tributaries ia about iwo millions. Hence the impor-
tance of the stream as a highway of commerce Is

great.

I)uriug 180G more than eight million tons of freight
and more than live hundre^l thousand passengers were
carried by boats. The freight consisted of coal, iron,

manufactured products, and general merchandise, and
its value exceeded $250,000,000.
The capital invested in boats Is, approximately, $8,-

500.000. The total amount expended on the improve-
ment of the Ohio for the last seventy years is not
more than 2 1-2 per cent, of the value of the freight
carried on the river in a single year.
The annual shipmcntii down the Oblo by steamer

average more than 7.000,000 tons, and the number of
passengers averages more than l.fiOO.OOO. Coal ship-
ments are not included in this estimate. Shipments
of logft, lumber, and railroad ties towed and rafted
amount to 1,000.000 tons, of corn. oats. hay. apples,
potatoes, cabbages, cider, tan bark, hoop polos, liujo.

STRAMER IIENKY KHA.\K, WITH 'J,'.l'2ti HALES AND 250 TONS CAKGO AWJAKn

etc., sent by flat-boats there are 50.000 tons. Of glass
and stoneware, dry goods, groceries, oil, hides, pelts,

oil barrels, scrap iron, old rope, etc., sent by trading
boats, there are 15,000 tons.
The New Orleans was the first steam vessel west

of the Alleghanies and was built by Fulton. It was
138 ft. long, and of about 300 tons capacity. This
steamer had a stern wheel and two masts—for even
Knlton thought sails absolutely indispensable—and
one engine. She continued her pacliet trips between
Natchez and New Orleans until July. 1814. when she
strucli a snag near Baton Rouge and was wrccliod.
Her average speed was about three miles an hour up
stream. She made several trips to Natchez Iwforo
tbc merchants would assume the risk of shipping
freight on her, perferring the old slow barges or keel
boats.

In 1816 a steamer—the first double-decker—was built

HI Wlioollne by Capt. II. M. Shrove. Shreve used
French's engines, but placed them in a horizontal
positioD. and gave the vibration to the pitman. He

added his great invention, the cam cut-off, and put
dues in his boilers, by which three-fifths of the fuel
was saved. lie uamed the boat Woshlngtoo.
Leaving Louisville March 12, 1817, she went to New
Orleans, discharged and reloaded, and, returning,
reached the fool of the Kalis in forty-one days. The
osceuiltug voyage was made in twenty-five days. In-
cluding stoppages.
Several boats of queer design w^ere built In the

years following, among them the steamer Bazabeel
Wells, the greatest curiosity of the age. She was
built in IHlu, with an engine from a fiour mill at
Steubenville, boiler from another mill at Pittsburg,
and a chimney of brick. The first landing she made
knocked down her chimney, whereupon she was pro-
vided with a sheet-Iron smoke-stack.
In twenty years the genius of the United States

made such strides in navigation and transportation
that the waterways became almost exclusively the
routes of travel. About this time the groat system of
national highways or turnpikes was introduced and
rapidly extended, but the river transit had grown to
be so restful, agreeable, and comfortable, and withal
so speedy, that everybo<Iy who traveled went by
steamboat
From this time until the early fifties steamboats

were built in great numbers; the Improvement was
continuous, and many of the finest steamers ever con-
structed were built and placed in commission. The
•locado of l.Vi(»-«iO was tin' i;o|<li*n age for steamboats.
Pnily lines of fast mail Hteamers were inaugurated.

In the early fifties the Pittsburg
and Cincinnati Packet Line con-
sisted of a fieet of fast side-wheel
steamers, finely modeled, with big
power, but of limited freight capac-
ity, comprising the Buckeye State,
Allegheny, Brilliant, Monongahela,
Crystal Palace, Pennsylvania, and
Pittsburg; while the opposing boats,
known as the "Wheeling & Louis-
ville Union," consisted of similar
crafts, named the Alvin Adams,
David White, Thos. Swan, Baltl-
miire, Falls City, Virginia, and City
of Wheeling. To illustrate we give
the dimensions of several of these
fast clippers—all side wheelers:
The Buckeye State, built at Pitts-

burg: length. 285 ft.; beam, 30 fL;
ttoor. 28 ft,: depth of hold. 6 1-2 ft.;

<^|mcity. 548 tons; five double-One
42-in. boilers, 30 ft. long; 30-!n.

cylinders; stroke, 8 ft. The fastest
trip from Cincinnati to Pittsburg
credited to tbc Pittsburg line la
1851 was made by the Buckeye
State—IJK) miles In 40 hours.
The l'ittst)urg. built at Shou>te-

town. Pa., in 1851: length, 295
ft.; beam, 30 ft.; floor, 29 ft.; hold. 0 1-2 ft.; capacity,
too tons; five double-flue 42-in. boilers, 30 ft. long;
31 1-2 In. cylinders; Btroke, 8 ft. Value, ?30,000.
The Alvin Adams, built at McKec.*port. I'a., in 1853:

length, 281 ft.; beam. 35 1-2 ft.; floor, ft.; hold, 6 2-3

ft.; capacity, 750 tons; six double-flue 42 in. boilers. 28
ft. long; 29 1-2 In. cylinders; stroke, 9 ft Value, |50,500.

The great low-pressure .Tacob Stradcr, of the Cin-
cinnati & l/oulsvllle Mail Line, built at Cincinnati in

1853: length. 332 ft.; bcnm, .I" ft.; floor, 32 ft.; hold,

7 1-2 ft.; two 10-flue boilers 11 ft. In dia. and 38 ft.

long; two poppet-valve engines 5 ft. in dia.; stroke.

10 ft Value. 51120,000. Her boilers, not working well
In the muddy water of the Ohio river, were removed,
and the old-fashioned double-flue hollers were put In

their place. The Strndor has the fastest time on
record from Louisville to Mndlson—43 miles In 3
hours and 12 minutes. The Telegraph, of the same
line, having made the fastest time from Louisville

to Cincinnati tlic same year—9 hours and 52 minutes
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•41m Stmte iras aot iNinnltted to beat ft, tli^^
eoold Mf doM M Many* Tbs only itNuiMr tliat

dalnw to l»Te beaten on Telegraph's time from
LoalBTllle to daeliiBatl la tfw n«w city of Loula-
Tllle, ot the same company, which made the ma from
port to port In ItftW In 8 hoars and 40 minutes.
The fastest tripe from New Orleans to Cincinnati—

1.518 milee—hare been mnde by the foliowlOK tHiui;*,

all aide-wheel: 1M4.H, liulce of Orleans, 5 daya, IH
hum; 1877. Chas. Morgan, 6 days, 11 hours,
making 42 landlngH and losing 8 1-2 hours
passing tlirougb tbe LoulsTlUe canal; 1H77,
Thompson Dean, (i days, 10 hours, losing

14 hours in tbe canal and 17 bours at way-
landings; 1881, R. K. Springer. 5 days. 12

hours, 45 lulnutes, running time; 1881, Will
S. Hays, (i days, 17 hours, 10 nilnutos, port
to port. liavliiK iiiudf 'A Iniulings, and nn>i

wUh other deljiys.

The Dean aiul Ila.vs liml 30 iu. cyliudtrs.
with a strolic of 10 I t. The IMilii' of Orleans,
like all boats that passed through the old
short LoaisTllto cual, waa only 172 tt.

loUg.

\Vith tlic i)ri-scnt ('iilarj,'i'il rniial, the ituats i)nw in

use are Ioii^'it ami of ll.uliirr draft, witl> mure tbuu
double till- r:iiiai.-lty, enaltiiug the Ujtiier Olilu to com-
pete Willi (he Lower Oliio and Mlssi.sslppi Hteuiners.

For geiienii freight buj^iness, economy, passeujjer-

comfort. and cpeetl, the steni-wlieel Is fast tnliing the
place of the iDore exiicnsive sidewlieel steamer on
the Ohio ami Mississippi nuii tiieir tributaries. They
make the same time in all pai kei trades, and, in com-
parison with the old sldo-wlu'cl paeiicts, carry twltx>

the cargo with less power.
The rapid decline In steanil>oatln;,' on the western

Amcrlcnu rivers is aiinhuti'il in tin- rapiil Increase

in railroads and tlie dinuiinil>in of tbe water supply.
The government ba.s awnk-
cueil to llie faet tlial file

jiirrwavs must be dier-

ished, and the navigatiou of

prominent streams made con-

tinuous and permanent. This
is now t)eiug done by the con-
struction of the chanoiue
dam, wliii-li can be raised or

lowered in a few limirs, thus
not luteri'erinf: with the navi-

gation when nature supplies

the volume of water, but fur-

nlsldng a guarantee of steani-

boal transit, except when lee

prevails. T.ast year CNmpress
appropriati'd more tli.'in :fll.-

000,UO«» for till' maiiiienam-e
ond coustrueliou of tliew l>et-

ternients. Tlie hill was vt'-

t<H>d by the I'resident, but
passed over Ills liead. TIds
improvement cstal)liHhe<l, the
Oldo valley must become tiie

coal-producing eenter of the
world. ljngland"s coal sup-
ply Is limited. The almost
limitless coal tields of Penn-
sylvania, West Virginia,
Ohio, and Kentucky. l»ein>:

adapted for rchandling and
for foreign shipment, can sup-
ply the demands of tbe world transvsrsc sbctiox of cab piaat tor w.
for ages.
With the liull.lln>: of the cannl from Pittsburg to

the Lakes, the locklni? and damming of the Ohio
river, and tlie construction of the Nicaragua cnnal.

Pittsburg coil can lie sold in San Francisco at .$4 to

per ton. when other and Inferior coal is now sell-

ing at $7 to fS. American coal couhl he sohl at

Callao. on the west coast of South America, at $.5 per

ton, where It now commands fir>. In Valparaiso,

States coal coold be furnished at fS to ff^ while now
the price rarles from ?12 to $13.
Cons. D. Miliar, iu the August number of the Engi-

neering Magazine, to which we are indebted also for
tbe oae of tbe lUnatratlon.

car nout far N. Y., PhUtu ft Norfolk R. R.
A large car float la being bollt by tbe Creeeeat 8blp-

SYSTBii or MmrrroiXAi. aaACiito op cab float.

building ComiMiny at Ellzabethport, N, .1 , for the
New lork, Philadelphia & .Norfolk Uailrmd, and
tiirough the courtesy of Theo. N, Ely, Cliief of Mutivo
Power of the Pennsylvania IJaliroad. we are enaliie*!
to Illustrate and deserilie it. 'I'lic !lo;it Is to be one of
tlie lar;,-est ever luillt and will be known as barge
No. .">. It is to 1k' iiseil for the transfer of freight cars
between Cape Charles and Norfolk. Va. The length Is

310 ft., beam over all Ls 47 ft. ;t in . beam over hull
4."> ft. 4 in., and ttic total dcptli 12 ft, « In. The
draft when light will be 3 ft. 3 In., and when loaded
G ft. 3 iu. There are four tracks, which will hold 28
cars, and tlie equipment and appointinentt (tf tba boat
will he complete and well arranged.

Y., phila. akd xoaroLK a. a.

witcre otber natlona control the coal trade. United

The liiiil is divided Into IS water tight compart-
ments by transverse steel bulkheads spaced 20 ft.

apart. A 0-iu. pii>e, which runs the entire length of

the float, is provided with valves In each compart-
ment for trimming the float with water ballast. The
midship compartment contains the boiler, pumps and
steering engines.
The float Is being bailt to drawings prepared by the

railroad company and tbe details bare been adnira-
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bljr worked out. Tlie boat luis no slit'iir iiiul llir U

pIntlDg is flush, tlie seams belnj; made ou joint |)l;ii»>s

u\>oa tho uufipr sl<lr. The bottom platiug N of the
usual form wltli oik and In strakes. The keel plate is

7 It; in. ililck and is a ft, wide, beinn; straight. The
Iil.iies in transverse section are straight from the keel

Iiliitc to the l>ilge, wliere they turn ou a rariius of 1 ft.,

aud tlie Bides Uroiii there to the deck are vertical,

wbtcb to not an unuaal eomtruetlon. The bottom
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plates on both sldM Of tbe keel plate arc 3-S iu. thick,

aad &-16 In. plates are used for tbe deck. The frames
are placed 2 ft. 6 In. apart at tbe center and 2 ft. at
tbe ends of tbe boat They are of angles 4 by 3 In.

ef 614 lbs. section. Tbe dedc beams are also of
tbe same slied angles and tb«y ax* goMted to tbe
ffcamss and to tbe longltiidlnal bcadng. Tbis loogl-

tudiual bracing eousi.>sts of six tiiisscs whieh run the
entire length of ihe Ixiat and are virtvially keelsons
e.xtemling from the bottom plating to the deck. The
chords oi the tru.sses are l.>lb. plates, 18 In. wide,
aud the bracing between theui Ik made of 4 by 3 iu.

S 1 'J lb. augles. 'I'he vfrtieals or struts arc T-sectloiis,

4 b.v 4 In. of 8 l-ti lbs. section. The struts are omitted
ut Ibe bulkheads and two 4 by :t in. angles with the

646 In. bolkbead pinto bt'(\v> . :i tlmn are :substl1nted
therefor. 1 In- bulkhead plAtes are
Joined to ilu' iMittom i)latlug by 3
by .*? in. doulde angles and gU8.set
plaies are Used in the deck connec-
tions. 'J'he truss plates are con-
tinuous and gussets are used at
each frame. The keel plate is

. braced by vertical transverse plates
to which the frames arc riveted.

'i'he di'ckhouse Is carried ou a
laru'c Inidge supi»orted by four
])osis o{ channels which have ample
gusset liraclni; at the dtn-k and
bridge. In the deckhouse are the
pilot-house aud cabins for the crew.
The float has two rudders, one at
each end, which may be worked by
two inde|>endent Williamson steam-
steerers, or by Independent band
gear. Tbe rudders are made on
spider frames and have no bottom
support. All of the luacblnery Is

located in the compartment nnder
the bridge. Steam Is supplied t>y a
small Scotch boiler c ft. 6 In. dia.,

by 7 ft. long, and 8,S0O gallons of
fresh water may be carried In a
cyiii.ili < al tank In this compart-
ment The pump for trimming tlie

float and for fire purposes is of the
Bnow iluplex pattern, witb 8 1-2 by
10 in. ( ylluders. Tbe 6 In. pipe sl-

ready referred to connects this
pomp wItb all of the compartments,
and commonlcatton either tat
emptyhag or filling tbem may be
made by a yalve controlled by a
band-wbeel at tbe deek oTcr eecb
compartment A Providence brake
windlass and a Ftorldenoe band*
power capotan are proTlded at each
end of tbe float.

The oonrte^ of Lewis NIzon, of
the Crescent Bbip Building Com-
pany, and of Tbeo. N. Bty and H. &
HajwarO, of tbe PennsylTaala Ball-
raad, axe adOMwIedged.
This article, with tbe acoompany-

Ing cuts, to nqiroduoed by ktaid

'

mission ef tbe AmefleaB Biili
Car BnlMer and Railroad JodiubU

The Goodrich ("o.'s steel twin
screw passenger steamship Virginia
has finished her season's running
between Cidcago and Milwaukee,
says the Marine Recortl. The pas-
senger business has been so pros-
perous during the season that rbe
company intends to spend over
;fl(»<).tKX) in remodeling and Improv-
ing some of its steaiuers. The most
important change will be In the

steamer Vlrgluia. .*«he Is to l>e Increased In length
50 ft. or 00 ft. aud will receive finer lines forward.
Two additioual boilers will be given tbe steamer.
With the change in her bow and the extra supply of
steam it is anticipnted that the Virginia will make the
run between Chicago and Milwaukee in four boors.
The cetlmated cost ot tbe alterations to 175,000.
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NEW PUBUCATIONS.

TUEOKETICAL AND i'KACTlCAL GUAl'lIlCS.

By Prof. Frederick N. Willson, M. E., Profearor of

Miecbauics, Priuceton UuiTersity. rrinccton Vni-

vertlty I'rcss. pp. 28<!. With many tilastratloDB.

This is tile bi'.st eoutiilnnion yet givca on the sub-
ject of Descriptive Ocoiiietry ami Medianlcs, Tlie
work is iiriniurily for siuilfuts, but tlie coiiU-iits are
of such II prat'tiial character as to make it a luosl

vaiueil aid to the pra<t:ial tlrauKhtMuaii ainl eu-

jjiiieer. \ thorouKli knowlcilge of Descriptive tJcome-
try is tlie basis in the uiakiiiK of drawing's for lua-

chiiiery, for arch «ork, and for l>oth liuildiuK and
ship cousiructiou. L'nder Its inetliod of rrojectlon
the stresses in bridfief! and roof trusses or otlier en-

glneeriUK cousliiKtioii are gnipliically deteriiiined.

Tills evinces the lilgli industrial utility of the study.

In Prof. W'illson's work the old method of I'rojec-

tion, or Monge's First An^le Mptho<l, is fully ex-

plained, in so far as thai system is now used. l>ut

esitecial care has been jrlven to an exposition of the
Thinl Ani,'lc Method, which is the one cliielly pursuetl

by the iH-st trainoil constructors of the day. Kn-
Rlneers and drauKlitsnieu will tiud valued knowledge
in the treatment of (;farinp, Slide \'alves. Screws,
lieveiopuient of Surfaces, anil l.luli Mutiou Curves.
The chapter on the Intersect ion of snrfaces will be
found of great service In tin- cunstiiullon of shaft-

ing and piping. Under AVarpetl Surfaces there is

given a very lucid and valuable ariiiii^ement of a

•object that is bo useful iu treating problems of

•crews and gearings. Map and Chart lYoJectlon Is

treated in a general way for the instruction of the

student. The subject being so broad would require Ji

large-sized work for Its full esempliflcntion, but such
matter as is given Is most useful and fully complies
with the requirements of the tuanual as a te.xt book.

Id nomenclature he baa performed a lasting good
for tk* •tndy. Although the subject has received its

grette^t attention from other than English writers,

yet It seenis left to Prof. Willson to unify and give

the subject fitting and explicit nomenclature. That
portion of the book devoted to Sketching, Lettering,

Dimensioning and Gonreotlonal Representation of

Materials, Use of Instruments. Working Drawings,
and siroilar topics Is most complete and of nid to the

stadent The ''make op" of the book is suggestive to

publiBliers of technical works to pattern by it. A
w«ll selected paper, a Tny readable dress of type,

and over four hundred Ulostratlons, reproduced by
tb« very best of modern means, constitute no small

Taloe of the work. There Is no redundant matter
glTen tqr PioC WUlaoii. He not only noderstands bia

•alideet, hvt tiia idaa of the wwk Rbowe eridence «f

great care In lt» arrangement and grooptnga. His
metbod of exporitlon la much to be oonrnMOded. Be-

Bldea eelectlBg solntlona by the best recognised
methods be has also given many direct methods of
•olntlon of Ml own. Problenu are demonstrated
connectedly and clearly and then sensibly applied to

constructing or draughting work. The merit of the
work Justifies the hope that further works by Prof.

Willson may follow.

A pamidilel \\.is j--.m(l by Assistant SecT'tary uf

tlie Navy 'I'IumhIoic Itoosevelt from tlie (im i-rnment

prlntliiL' otH( ciititl.'d "The Naval I'olicy nf .\iiierl«'a

as Ontlineii in Mis>-;ifre8 of the rresiilciit-^ of the

United States, fn-ut tlie l{e;:iiinini: to tin' I'reseiit

Day." In a preface Mr. R<M>scvell e\|i!;iins ilmt the

qtiotatlons do not at all include ilie rdcrences to

the navy by I'residents of ilio l iiiied Sintcs. ilie

selection omittinu' refereiK'cs to tlie wmk '>f llir navy
during war tlnies and i-niciilnL' r;ither npoti tlie ne-

cessity for an efficient navy. Tlio most terse of all

the many utterances is that of President John Adams,

who Just 100 years ago said: ^Naval power Is the
natural defense of the United Statsa,** Ths Uttls
paoq>blet Is of interast and ! rare to hSTS a wlda-
spread eflFect

Klondike Edition, Self Hdp, No. 5, is the title of
an extremely interesting pamphlet Issued by the
t'ulliciy ICugiueer Co., proprietors of Ilie Corresjiou-
deuce Si li,K)ls, Scrauton, I'a. It is a hand-book com-
jiresseil into the space of S pages, 9 In. by 12 lu.,

ulilcli i.int.iius about all .any one wants to know
a!">ul the .Northwestern jiold lields. There Is a gen-
eral chapter on the Yukon gold fields, information as
to the iK'sl ways of reaching there, the necessary out-
lit to take along, also a description of life In the
i,'i)ld country, hints on how to preserve health there,
and jiracticai points on "how to lind gold." There
!Ue Kood reproductions of views of the country and
a uuip of the Yukon region. Although the Klondike
is, for most persona wlio have serious work to do, a
ver>' desirable place to keep away from, this pamph-
let is well worth the price of a postal card, addressed
to the publishers, for the Information it contains.

Advices from England report the placing of a coi^
tract for a new and enhirged Turblnla with W. Baw-
thorn. Leslie * OOh of the csat coast

A report was clreulatei! that the old Inman liner
City of Chester would be (lurchase*! by au £3ngllsll
syndicate and sent to .Maska with as S^SdltSon
Ijound for the Klondike i^oM holds.

The documented merchant marine of the United
States on Juno 30 last included 22.IS33 vessels of 4,-

7«iU.O20 gross tons. To this the Atlantic and Gulf
coasts contribute 2,647,290 tona, and the Grant Lakss
i.4ii).iiis tons. The steam tonnage amounted to d,-

r.W vessels of 2,3.58.5.58 gross tons.

Tiioiiuis .Mclvean, of Philadelphia, onp of the di-

rectors of the Philadelphia and Reading Railway
Co., placed an order with the Cram[)s for a steel
yacht, to be launched and completed by April next.
The new yacht will be 213 ft. long and 23 ft. 3 in.

beam, with a sea speed of about 16 knots.

The Delaware River Iron ShiplMllkllns sad BDglos
Co. ijooked an order for a alstsr skto to Hw Mm
Englis of the Maine Btaamshlp Oo^ Tm new vessel
will have additional psssnnger room and will cany
1.400 tons cargo and 900 tona oonl «& a mum dnmfkt
of 16 ft • In., and wlU be atde to malntnla « ssn
speed oC 16 knots.

SELECTED PATENTS.
589,259—Wathu-Gaob. Josrph Hopkin^on and John

LoirU. HuddenfUU, England, asaignurt to J.
nnpMmon A Co., UmMeit WMe Piosa mut
Dec. J9, IHOfi.

In a sjifety \\ater-L:.iL;e the conibination of steam
and Wiiter iirtns connected by a gaiie-glass C and a
iuIm? I), a try-cock connected to the water-arm, a
chamber H' below the tube D, a ball-valve In the
cliamber. and thoroughfares forming oomrauuic^tiona
tietwwn Ilie chamber and the Iwiler. In a safety
water-gaiii- tin' combination of a steam-arm A and
wiiter-ann 1! < onnei^'ted by a gage-glass C and a tube
D, a try cock B' connecttnl to the water-arm. a chnm-
bcr It' in tlie water-arm below the tul>o D, the cham-
ber comnmnicatinff witii tlie Iwiier, the tube D, th«

i:asre-glass C and the ii ycock 1',', a ball E in the

i hanilier B' adnpted to close the imssa;;e R' leading

to the trase-iihiss. the lop of said liall when resting on
I he il of tiic i liainlier being below the level of the

iiassHL-e I'.' le:iiilng to the boiler, and a ball 6 In the

steani-umi adapted tS ClOSO tiS pSSSSgS loadlBg

to the gage-glass.
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58S.M5—Electbicai.i.v - OpbbatO Snip - CLZAnma
Device. Eddy T. ThomoM, New York, If. T.

Filed Apr. 21,

CMm^Tbe accined frame D, sopportiDg tlie electric

eondiieton O and O'. In eombliuition with th« track

CATALOGUES.

Cr prarMed wlOi flie vbedi (T and CP, for MUlng
tlM portable nngeDded nwtor H, and toola opantad

TItOMAS >i|tII'-( l.r\NIV(1 AfPARATl'S.

by motor. The nrebfHl frame D. supporting the joist

F, the electric conductors G and G' forming a track

for the truck C to run on. In combination with the
track C. Tlip frame D, liaTlng adjustable arm DV
pole B. staples D" and D", to support the ropes O
<y, aad scaffotdlns O*. for the porpoae deaeribed.

Very neat ftoldera lithographed in color are bt'liig

distributed by the Joseph I>ixou Crucible Co.. Jersey
(;ity, N. J.. giviuK detailed iufoniuitiori regarding the
well-known pencils and crayons nimlc by this com-
pany. This folder will be of imich use i.> dr:ni>:hts-

men and otber users ot pencils who wksli to know the
Tartona defveea and qnalltlea.

A calalogm haa laachad va ftoai C. & laikar,
Ocanaa, T«iaa, daacrlptlTa of the Farter lafaty valar
tube bollar. Sereral cota of the boiler are gtvan, O-
btttratbig fully Its arTangenwDt and cenei
and safflclent readlar laattar acoonpanleB Iht
to give a comprehenslTe Idea of tba apoalil

'

ot thla boiler. It has been appcovad OF the Ctavan*
ment Snpervlslng Inspector, and ! aOowed to carry
:i worUltif? pressure of from 2(X) to "00 lbs.

Owing to the changes in the tariff in the recent
ningloy bill the KeuCfcl & Esscr Co., New York, baa
iHSued a rfvlsed price list. Every u.s<'r of draugbta-
raen's iDstrumeniK and supjiUes (should have a copy
of this list, as It Is up to date In every respect, and
as this list Is Intended to supplement the general
catalogne, it should be used In connection witb that,
t'oples of the catalogue as well as this rertied Itat

can be had upon application to the company.

An exceedingly good catalogue is being distributed
by the Natioiml r,ubrlcator Co., 1U7 Montgomery
street, All)auy, N. V. It is of convenient size to carry
in the pocket and Is well printed, being In two eolors,

rod and black. .Several pictures of the various types
of luliricatorN are ^Iven, showing their general de-
sign, uud tlieir oinTTition !s fully explained. Photo-
graphs of (<(,1tioIlMr.v i r);;iiies are given, showing the
application of the lubricator, and a large boam engine
Is also shown.

An extramely flue spedmen of press work is cata-
logue NOh 86 on steel plate fans Just issaed bgr ihe
B. F. Stnrterant Co., Boston, Ifass. It couHMriaca U*
pagea, 0 1-2 by 9 In slae^ la printed on coated papsr
and Is Teiy fnlly lllastrated with tba varknta types of
fans mannfaetnred by this company. Brerytiody Inter-
ested In the anbject of TentUathm or fbcced draagbt.
or in other tiasa» wftere a blower oonM be vaed, will
And a great deal of Information la thia catatogoo^ aa
It oovera the subject rery oompletdy and osntalna
seTcral pagea of taUea which are TalvaUe for
reference.

Users of varnish on marine work will appn»elate
the catalogue sent to all imiuirers by the David B.
Crockett Co., Bridgeport, Conn., which gives consid-
erable Information reganliii}: tlie tinishing of wood,
e8iH < ially wlien exiwsed to I lie elements, as on ves-
sels, yuclits, etf., and In order to emphasize the qual-
ify (.f tin- viiiuislii's anil other wood preservatives
mauufactnr*^! by thla company each catalogue i.i ac-
eonipanled by a piece of wood finished In the ordinary
way. Thla gives opportanlty to test the quality of
this work and find out the weather-proof qoaUtles of
the varnish.

A copy of the very handsome catalogue published
by the Racine Yacht and Boat Works, Racine Junc-
tion, Wis., Is Just received. It Is G 1-2 In. by 10 In, In

sixe, and comprises over (jO very fully Illustrated
pages devote<l to ererythlng connected with yacht
and boat work. It Illustrates various types of row-
lioats. combined row and sail Ivonts, dinirlieys and
yacht tenders, schooner and sloop yjicht.s, Ixjth cutter
.ind centerboanl; canoes of all liinds, racing sheila,
steam yachts, electric, gas, and steam launches; In
short, everyttiinff that Is nen-ssary for lio.its and
yacht.s. Kvery ninn intcresio<| in tlie subje«'t of de-
signing and constructing iKiais will find this catalogue
partlcolarly ralnable.
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General Catalog^ue No. V2, Just received fruiii thv

Electric A|i|)liHiicf Co.. 1'42 Madison street, Chica-
go. III., is a volume of jistoiilHliIng size nnd elaborate
coni|ilt tcness. It i.s bandsoinely bound in reil clotb.

and < oniiirl8PS WW imKos. Everj tbiiij^ lliat tbe practi-

cal cli'iirlclan could bavo use for is fully Illustrated

and «lescril>e«l. Some Idea of Its eoiupleteuess can be

had when it \s stated that the Index alone covers 12

paf^es of two coluiiins eneli. Kvery uinii who has tbe
purchasinK of electrical supplies will tlnd it invalua-

ble to bave such a complete <"iitaloKUe as tbis at baud.
Many artb-Ies of 8|)eeial design for marine uses will

be found fully Illustrated and tlescribed.

That good printing and press work ate n profltn-

ble Invest nieut Is evidently I be |K)licy of tbe reerlesK

Rubber Mfp. Co.. 10 Warren street. .New York, judg-
ing from Catalogue No. 24. Just received. It eom-
prlfes 120 pages, nearly every one of which contains

at least one illustration, and many pages are printed

In two c«don«, showing graphically the appearance
of man.v of the red rubber prwlucts of this company.
Rainbow packing, of course, occupies tbe flrst posi-

tion, and Is very fully describe<l and Illustrated, and
coniplliiiented by letters which have been received

from users of It. Other subjects which receive full

attention are RainlK>w gaskets, various rod and other
packings, pump valves, an<l such nutnufactures of

rubber as hose pl|)e, buckets, belting, tubing, cement.
Are hose, matting, etc. The cover of the catalogue is

a rich shade of dark green and the lettering Is of gold,

giving a very fine eflfeet.

The 1807 catalogue now lacing distriltufed by the
Boston & I-ookporl Rlock Co.. Boston. Mass.. is of

very convi-nletit size, lK>ing small enough to put In

the prM-ki'l. and besides 1> very cmiipiele .-iiid lias

many ilbistrate<l pages. Among the sitecial featuri»8

worthy of more than us»ial mention in this catalogue
are tbe ovol edge yacht blocks which are brass screw
riveted, and in other ways up to date so far as
strengili and economy of o|>eralloti are e<Mieern«*r1.

Tlieri" are man.v tables nnd other important in-

forniiilion regarding blocks, trucks, pumps an<I other
specialiiex reqiUred in fitting and operating yachts and
steam vessels, each subject l>eing illustrated and de-
scribed. A test recently made at tbe Watertown
arsenal shows that tbe blocks of Ibis company are
of unusual strength. Tlie resuli.«i of this test are fully
given on page W; and are well worth the con-
sideration of every user of blocks. An unusual
feature of this catalogue is tbe printing of a star in
red on each page. This is tbe trade-mark of the
company.

A Marine Trap

BUSINESS NOTES.

REF'AIR.S T(» Tt'C.S-Thc L.ocl:«-orKl Mfg. Co., Boston.
Mm**., has two tugm ondFreoInK extensiv e repairs at its yards.
ni>Iler< nnd t-nirincK are bcinR overhauled ana other improve-
ments made.

A«;OOD ( I.EANSER FOR F.NGINKERS.-Thc India AllSTI
workn. 7s Itroail street. Koaton. is incetinK with much succefis
nmonif cnifineerFi in scllini: Savofrran, cleanser made c<ir>eclallv
for the removal of oil and (creaite.

MARKED ECONOMY.—Regarding: ihf economy renultine
from the use of Serve'« patent ribbed »lecl boiler tu(]«s, we have
received from Cha». W. Whitnev. > Broadwnv. New Vi.rk n
report of tests made in the I"all Riser hr»x Priscilla, showinKan
economy of not leu* than lopcnent. fontpn nf this renort can
be had bv applying for theni.

Hir.H PRE.SSI RE STEAM V AbVES.-The t oldwell-Wflcox
Co.. Newburg. \ Y,. i» ecttinK out steam valvrx and other »ne-
cialtieK where hiKh pressures are required, which will Intereitt
every en({inr»-r. The cntaloKuc rcf^ardinK th«-Kp aprcialtlea can
be had upon iippllcation to the companv. Thin catalovue also
illustrates expansion joints, separators, oil tilters and other
gooos.

That Never Fails.

The Heintz Steam Saver
*****—

has been adopted by the Marines of Belgium, France,

Rtusia and Gcrtnany and is now attracting univer-

sal attention amonpt the fraternity in' the United

States, where it is now being introdticed.

WHY
it docs so can be readily understood by noting! the

reasons. It is the SIMPLEST trap linfcxistence.

Has no levers, floats, air valves or grinding joints to

wear out. Works in ANY POSITION at T any
pressure up to 200 pounds. " Pitch " or list " on
the ship has no influence on its results.

ELEVATES the water anywhere.

CONSUMES NO STEAM.
DOES NOT BACKUP.

NO INSIDE PRESSURE.

Easily and quickly opened.

LASTS A LIFE-TIME.

Chief Engineer of the International Steamship Co. says :—
"I like;theitrap better than any 1 have ever used

• A. F. BREMNER."
THE CHEAPEST as weU as THE BEST.

,
A postal card is enough to learn all about it.

WILLIAM S. HAINES,
Sole Manufacturer for U. S. and Canada,

136 F. South Fourth St., - Philadelphia.
> J^QgHT», ^

Wastem Steam Appliance AKcncy. Clias. F. Chase.
Cofiereas and Franklin Sis., 26 Milk Street.

Chicaito. III. Boston. MaM.
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www.libtool.com.cn



Marine Engbmeering.
Vol. I. NEW YORK, NOVEMBER, 1897. No. 8,

NEWEST AMERICAN BUILT STEAMSHIP FOR ocean going vessels on the Pacific coast, and lias.

HAWAIIAN ISLANDS TRADE. as a matter of course, stimulated ship building in

that section of the country.

Recent contracts secured by the Union Iron The Wilder Steamship Company, of Honolulu.
Works, of San l*"rancisco, Cal., have not been for when contemplating the enlargement of its inier-

TRIPI.E KXPANSION ENGINE OP THE HAWAIIAN ISLANDS STEAMSHIP HEl.ENE.

war vessels alone. Tlie growth of the trans- island fleet gave much attention to vessels turned
Pacific trade has created a demand for tonnage out of British shipyards. It was argued that

which has necessitated the building of numerous there was much to be saved in the matter of cost
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2 MARINE ENGINEERING.

by awarding cuiitracti to the shipyards of the

United Kingdom, liut after careful considera-

tion it was decided to file specifications for two

steel steamers of about 450 Ions witii tlie Union
Iron Works. As a result of the placing of these

orders the swift, strong and comfortably-ap-

pointed steamer Helene is now engaged in the

island trade, and upon the ways at the Union
Iron Works' yard is the frame of a sisicr ship.

The Helene was built to conform to the rules

of the Bureau \ eritas. She is schooner rigged,

with pole masts made extra heavy to bear the

strain they will be subjected to in handling the

machinery cargoes required on the sugar planta-

tions of the Hawaiian group. Her length at the

water line is 175 ft., beam 30 ft., and depth of

hold 15 ft. The hull is divided by five water-tight

bulkheads.

The Helene's accommodations on the maiti

deck are as elaborate in design and finish as those

of larger and more extensively-advertised liners.

There is a steel midship house containing a hand-

some dining saloon—finished in hardwoods

—

pantry, galley, engine and boiler rooms, officers'

quarters, cooks', waiters' and firemen's apart-

ments, and six passenger staterooms, complete

in every detail.

On the upper deck of the midship house is the

pilot house, captain's room, two passenger rooms
and quarters known as "the President's room,"

an elegantly-fitted apartment intended for the ac-

commodation of President Do'.e, or the President

of the Wilder Steamship Company, or the corpor-

ation's officials, when they travel from island to

island of the Hawaiian Republic. Surrounding

all these apartments is a shade deck.

On the forecastle deck is a steam windlass. Tlic

forecastle is fitted with 18 berths, a large crew be-

ing required in the Hawaiian inter-island trade

to handle freight in the open roadsteads in ship's

boats built especially for the service. On both

the forward and after decks there is a double

cylinder cargo winch, each capable of handling

4,000 pounds in a whip, and fitted with friction-

disengaging gear as well as link-reversing mo-
tion. The handling of cargoes from and into

boats in the large ocean swells of the island

waters necessitates that special provision be made
in many details to prevent loss or breakage of

packages.
Arrangements are made on deck for carrying

cattle and miscellaneous and bulky articles which

cannot be stowed in the hold conveniently. Cat-

tle bars and boards are fitted for about 60 head

of -cattle.

The main engine is of the triple-expansion

type, with cylinders 12 .V4 in.. 19 in., and 32
in. bv 24 in. stroke. The valves are worked
by the ordinary Stephenson link motion,

fitted with steam reversing gear. Watson's
patent metallic packing is used on all rods and

valve stems. All bearings are lined with Union
white bronze. The air, bilge, and feed pump is

worked by levers from the crosshead of I. P.
engine. The circulatmg water is supplied by an
independent centrifugal pump, which is fitted

with a bilge connection.

The thrust bearing is of the horse-shoe type.

UNION IRON WORKS GENERATING SET.

lined with Parson's white bronze, and with water
circulating through the horse-shoe rings.

The propeller is right-handed, four-bladcd, of

manganese bronze, 8 ft. 3 in. dia. and 9 ft. 6 in.

pitch.

The main boiler is 12 ft. dia. by 11 ft 3 in.

long, and has two Morison suspension furnaces
each 44 in. outside dia. The boiler contains

1,580 sq. ft. heating surface, and the spring-
loaded safety valves are adjusted for a working
pressure of 165 lbs. per sq. in.

The feed water passes through a live steam coil

heater and enters the boiler at a temperature of

212 dcg. Additional provision is made for feed-

ing with an injector when in way ports, as well as

with the auxiliary steam feed pump.
A donkey lx)iler is fitted in the upper part of

the fire room, having the same steam pressure as

the main boilers and connected to winches, wind-
lass, steam pumps, and dynamo engine.

The electric light is supplied by a direct-driven

dynamo of 5 K. W.. Union Iron Works pattern,

making 500 revolutions per minute. It is located
close to the starling platform.

The vessel carries 670 tons of sugar in the

holds, and averages on her regular service a

speed of to knots, developing 420 indicated

horse power. She has proved to be a very suc-

cessful investment.

The Union Iron Works is at present busy on
a number of new vessels, which include the

Fannie Irwin, a sister ship to the Helene, the

Japanese cmiser Chitose, the U. S. battleship

Wisconsin, and the torpedo boat destroyer Farra-

gut. The company has also orders booked for

two coasting steamers and for a large ferrj'boaL
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4 MARINE ENGINEERING. j*^f^.m.

EXPERIMENTAL TANK AS AN AID TO MAKiNE
BNOINEBRAND NAVAL ARCHITBCT.

BY nor, W. T, DUKAMD.

In all branches of engineering work problems
are continually arising, the solution of which can-
not be found without the aid of experimental m-
vestigation. N'o more ample illustration of this

truth can be found than in the field concerned
with the design and construction of ships and
tlicir propelling machinery. Of the many prol)-

lenis wliicli may thus arise, however, we are, in

the present article, concerned only wnth such as

dq>end on the forces developed by the motion of

a solid body through or in a liquid. The prob-
lems thus brought before us are those relating to

resistance and propulsion as affecting the general
problem of marine design and construction.

Xow. it is a fact that, notwithstanding the enor-

mous advances made by the science of mathemat-
ics, it is still entirely unable to dealr in the gen-
eral case, with the phenomena attending the mo-
tion of a body through a liquid. The forces in-

volved in such case depend on so many variable

conditions of the problem and are related to tliese

conditions in such obscure ways that hitherto all

attempts at a matliematical discussion of the

problem have been futile. Our only recourse in

such case is therefore to determine by experi-

mental investigation, such features of the solution
as are needed for the purpose in hand.
Such experimental investigation may be either

direct or indirect. In the first case tiie objects in-

volved in the problem are made or represented
full size, tlie condition? of the pnihltm are pro-
duced, and die forces involved arc measured di-

rectly. Thus, for ejcample, the resistance of a tor-

pedo boat might be determined experimentally
by building the boat and towing it at a series of

speeds and measuring by a traction dynamometer
the forces involved. Or, again, the performance
of a screw propeller might be investigated by
making the propeller full size, producing the con-

ditions of use, and determining the data desired.

Where possible, such direct tnemods are naturally

the best, but it is rare that experimental work can

be carried on in this way, and, even if it could, the

value of the data taken would be comparatively
small were its application limited to the case for

which it was directly observed. In tact, the broad
and fundamentally important principle of experi-
mental work of the kind we are now considering
lies in the pMsfbility of applying the data for any
one case to an indefinite nvmiber of otluis

through accepted laws of relationship and com-
parison between them. Such laws being accepted
as a working basis, it becomes possible to repre-

sent the object under investigation by a compara-
tively small model. The latter is then made the
subject of direct examination under a set of con-
ditions connected with the fundamental conditions
according to the laws of relationship mentioned
above. The data thus found is then used accord-
ing to these laws, and the desired final results de-

termined. But this is not all. The,data having
thus served its immediate purpose may than be
filed away for future use, and mav he made to

ser\'e as occasion arises, for an indLiiiuic scries of

other problems under properly related conditions.

We shall not here enter into these laws ol relation

and comparison. It will be sufficient to note
simply that their object is to render as far as pos-

siWe the investigation independent of size or

dimension, so that the series of cases referred to
al>ovc may consist of an indefinite series of sizes,

all of the same form and proportion, and operated
under speeds related to that of the original model
according to the law of relationship used.
With this general introduction we will now

take a nearer view of the application of these prin-

ciples to the experimental investigation of the re-

sistance of ships and the performance of screw
propellers, these being practically the most im-
portant parts of the general field of work hete

brought to our notice.

The ship is represented by a model usually in

paraffine, and to such scale as to bring its length
from ten to fifteen feet. A block of paraffine is

first cast roughly to shape. This block is then
placed on the bed of the model forming machine,
shown in plan in Fig. i'. Tlie block here passes

to and fro under rapidly revolving cutters which
are moved by a pantographic connection with a
tracing point or disk, the latter being carried by
the operator tangent to the water lines of the ves-

sel whose form is to be reproduced. In this way
successive water lines are cut out at the proper
successive heights on the surface of (Sat future
model, the cross sections at the end of tiiu stage
resembling series of steps whose inner comers
are on the surface desired. The outer comers
are then worked off smoothly by hand t<X)ls until

the inner angle of the path cut by the tool barely
remains. The surface is then smoothed and
polished and is ready for the trials. The canal or
tank in which the trials are made should have a
length of from 350 to 500 ft. by ao Or 25 ft width
and 10 or 12 ft depth.

Spanning the tank, as shown in Fig. 2,' is a
truck or carriage running on rails laid on either

side. This truck is connected with a steam
engine or other motor through a wire rope
or other cable, and winding drum, and by this

means a given speed once obtained may be main-
tained sensibly uniform throughout the remain<ler

of the run. The engines used in the establish-

ments installed in Europe are controlled by a
specially sensitive governor designed by the late

William Froude, by means of which the slightest

variation in speed is met and counteracted, and a
very high degree of uniformity is obtained. Tlie

truck is also provided with means for holding the

model in such way that it shall be free to take
whatever trim the conditions of the experiment
may tend to give it. The cradle holding the

IRf prinluccd frnm the paner by R. E. Froude. i»it>li»h*4 in
TrnnKactions of Mechanical Entrinecrs. London, i- ,i

*Reprodaccd from the paper by R. E. Froude u> above.
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model is also connected with a traction dynamom-
eter so that the resistance opposed to the motion
is transmitted through the cradle to the dyna-
mometer and there automatically recorded on a
drum given motion by connection with the tnick.

This provides for the determination and record of

the revolutions of which are counted and elec-

trically recorded also on the revolving drum.
These various iteni!; furnish the necessary data

from which the resistance of the model at a given

speed may he determined. Such models are

usually tried at a large number of speeds and at

FrC. 2.—CARRIAOE CARRVING CRADLE FOR HOLDING MOOEI,.

the resistance. The remaining item, the speed,

is determined by electrically recording signals

sent by a clock with a make or break in the circuit

every second, and also marks denoting equal dis-

tances measured along the track, as, for example,

three or more immersions varied by adding or
subtracting ballast, and also at two or more sots

of trims, varied also by shifting the ballast.

The data thus derived may then by appropriate

laws of relationship be used in connection v/ith

FIG. I.—PLAN OF SHIP MODEL SHAPING MACHINF.

every ten feet. As an independent determina-
tion of speed through the water, use is often made
also of a small carefully calibrated propeller wheel
mounted on the truck and immersed in the water,

the determination of the resistance of a ship of

any size having the same form, and moving at a
properly related spec<l. It may be well to note
here that there seems to be no simple relation be-
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6 MARINE ENGINEERING. Novembw, U>7.

twcen the total resistance of the model and that

of the ship, so that of the total resistance consid-
ered as of two kinds, skin resistance and wave-
making or residual resistance, the fonner is usu^

ally computed both for the model and for the ship

by accepted empirical fonnuls^ and the latter

from the model by the law of rdationdiip for this

part of the resistance.

These operations naturally give simply the tow-
rope or natural resistance. Due to tl>e interac-

tion between a ship and her propeller, the actual

resistance in the case oi tlic conil)ination is quite

different from the resistance found as described

above. For the determination of the resistance

of a model combined with screw propeller, an arl-

ditional separate truck is required carrying the

latter and provided with means for running the

propeller steadily at any speed in dLTiiiite propor-

tion to the speed of the truck. rUc propclicr

truck is also provided with means for measuring
the thrust developed by the propeller as well as
the power required to run it. These items as
well as the revolutioof are recorded on a drum or

otherwise, so that a complete record ma^ be de-

termined of the items involved in the performance
of the propeller as well as in the resistance of the

ship. The two trucks are then attaclicd together

in such a position as to bring the propeller under
the stem of the model and in the location it would
occupy were it used as the means of propulsion.

Tlie proj>eIler is nevertheless entirely uncon-
nected with the model and can only inlluencc it

through the water about the stem. The two
trucks with model and propeller arc then moved
at a given speed through the water, and the revo-
lutions of the propeller art- so adjusted tisat the
thrust developed shall equal the resistance now
shown by the model. The model and propeller

arc then, as nearly as may be, in the relation they

would have, were the latter used for driving the
fonner at the given speed in the usual way. The
resistance thus shown by the model will be con-
siderably greater than when towed alone, but
whatever it may be, the thrust developed by the
propeller can he made to equal it. and thus the

conditions above noted can be obtained. Natur-
ally these experiments will be repeated at varying
q>eed8» and oftenwith propellers situated variously

t^ative to the model, and also of varying diame-
ter, pitch, or MM faci-.

For the investigation of propellers alone, the
propeller truck only is used and the propellers are
opcratc<l at a constant speed of advance and vary-

ing revolutions, thus giving varyintr slip. The
thrust developed, the power absorli' :

i
- revolu-

tions and speed, are then detcrmim 1 and furnish

the data for determining the pcrtormancc of the
propeller, including- tlie useful work and die effi-

ciency.

There are naturally many details of operation
and refinements of manipulation which cannot be
referred to in a brief article like the present, but
these outlines will aerve to show the nature of the

problems involved, and the general way in which
their solution is undertaken.
As already noted the data derived for any one

case may by ai)propriatc means be made appli-

cable to an indefinite series of others, differing

only in size and operated at property related

speeds. This is a most valuable feature of such

investigations, for with the gradual accumulation
of available data there is less and less need for

independent experimentation concerning any
given or proposed case. In the English Govern-
ment experimental tank at Haslar there has been
accumulated such a mass of data that most ques-
tions relating to cases likely to arise in common
practice can be answered by interpolation from
existing data witliout the need of individual ex-

perimentation, and the same in varying degrees
is likewise true of the various other experimental
establishments. There is, in iact, on file in the

archives of these various establishments an
amount of data which, if massed together, prop-
erly analyzed and reduced to common standards
of measurement, would render unnecessary a vast

amount of work which is currently carried on in

the various places individually. The causes of
this duplication are commercial and well known,
and need not be here discussed, but emphasis may
jnoperiy be laid on the rcsuking waste of effort

arismg from this continual working over of sim-
ilar fields in different places, when by a combina-
tion of effort a large amount of such woric might
be saved.

Having available tfie store of data which aueh a
combination would give, it would doubtless be
possible to add notably to our scientific under-
standing of tfie general problem of resistance and
propulsion. From the present state of our
knowledge it seems unlikely that any purely
analytical solution can be derived for these prob-
lems, and that we shall always be dependent on
empirical formulae derived from and expressing
the results of experimental research such as we
have here described. It is obvious then that the

more complete the experiments as regards variety
of form and conditions, the more satisfactory wJU
be tin- fornnjia; developed, and the more will the

future scientific study of the problem be furthered.

While this combination of existing data is not
likely to occur, at least at present, it has seemed
desirable to [xMiit out the possibilities inherent in

such a common storehouse, as well as the waste
of enei^ which results finom its segmentation as
at present.

The lines of experimental research which we
have thus far noted' are those directly connected
with commercial questions. There is in addition

a large field of work of the very highest import-
ance and which has been but imperfectly worked
over. This consists of the more fundamental
problems connected with the forces acting on
bnrlicc .)f elementary forms under varying condi-

tions. Such, for example, are planes of varying
size and form moved at vaiyins^ speeds, immer-
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sions, and angles of obliquity with the course.

Likewise bodies of elementary form such as the

section of a propeller blade moved under varying
conditions. There is in these and allied prob-
lems a vast field of work not related to any one
commercial problem, but related to them all and
to the whole subject in a very important and fun-

damental way. From the scientific standpoint,

therefore, no work is at present more needed than

a thorough and comprehensive examination of

many of these questions, and no great advance in

our theories of hydrodynamics as applied to such
problems is likely to be made until the results of

such investigations become available.

Praotlol Applications.

Many examples might be given of the va!ue of

the information determined by such experimental
research. Of these, one mentioned in a recent

paper read by Archibahl Denny before the

Institution of Civil Engineers in London and ab-
stracted in Number 5 of this journal may be
noted. In 1887 his firm, by the use of model ex-

periments, was able to guarantee for side-wheel

steamers for the Ostcnd-Dovcr route a speed of

20.5 knots or i knot in excess of the speeds pre-

viously obtained under like conditions. The firm

thus obtained the contract, and in the result the

vessels maintained a sea speed of about 21 knots.

15 per cent of the power, which, in such case,

might be toward i,oao L H. P.

Experiments on the models of the Italian

battle-ships Duilio and Dandolo, made long after

their construction, showed that slight changes of

model would have rendered the realization of the

same speed and other conditions possible, with

the .<iaving of a considerable fraction of the power,
or with 3 saving of nearly or quite enough money
to build and equip an entire experimental estab-

lishment of the character previously described.

In this country during the early building of the

new navy, premiums were paid amounting to

over $3,000,000. The commercial value of these

as an incentive to builders is not denied, but frobi

the scientific standpoint it must be remembered
that a considerable part of these sums might have
been saved with the information available which
an experimental tank could have furnished, and it

is not too much to say that by the aid of such ex-

periments the splendid results already achieved

might have been even improved, or might have
been obtained with a saving sufficient to have paid

many times over the cost of the building and
equipping of the experimental establishment

necessary for their prosecution.

Of the possible and probable value of the in-

formation thus obtainable, there seems little room

FIG. 3. EXCAV.-VTION FOR EXI'KKIMKNTAI. CANAL AT CORNF.I.I. UNtVFRSITV.

Looked at in another way the value of this in-

formation may be seen by noting that, if content
with 19.5 knots instead of 20.5, the former speed
could have been oi>tained with a saving of perhaps

for doubt, and it may l>c hoped tl>at as such possi-

bilities are better realized larger sums than at

jire.sent may be devoted to such purposes, and
thus stores of information determined which shall
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be of still further ami wider aid in these obicure THE UNITED STATES COMPOSITE ELECTRIC
features oi the general art of marine construction. UOHT VESSELS, NOS. 68 aad 69.

I'nr many years in England and on the Coiili- Two intm-?rinf^ light vessels have just been

nent ihe experimental investigation of models completed by the Bath Iron Works, of Balli,

and general woric along the lines here discussed Maine. The contract for the construction of

has been lield in higli favor. these vessels was signed about the middle of Jan-

Betwecn 1793 and 1798 Colonel Bcaufoy made uary last, and the vessels were delivered to the

ut the Greenland Docks in London his celebrated Light House Board early in August, having thus

experiments in one part of the general scientific been only about six months building. These
field, as noted above. In niore recent years, be- vessels are by far the best light vessels

twecn iH-o and 1880, the late William Froude atloat. and although very similar in gen-

carried on the same line of work, including bis eral appearance to the new South Shore
famous experiments on skin Wctton. He Light vessel—constructed last year by the

tlso fir-t instituted in their present form same firm—they have many modifications,

the experiments on models, the first experimental the principle points of difference being increased

tank being privately constructed at Torquay, headroom in the living spaces, greater freeboard.

The same line of work is worthily carried on by better accommodation and superior arrangement
his son, R. E. Eroude, in an establishment buiit of machinery. The contract price for the vessels

by the British government at the Haslar gun- was Jj;74.5oo each, to be delivered within nine

boat yard, near Portsmouth. months, and it will thus be seen that the con-
Nearly contemporaneous with the elder tractors completed the vessels two months before

Froude, Tidman, at Amsterdam, also conducted the expiratinn of the specified contract time—

a

a notable series of experiments on skin friction very creditable performance,
and independently covered much of the same These vessels occupy the most important sta-

general field of investigaticm. lions anvwhere on the coa>t^. \o. 68 is slntioned

In more recent times experimental tanks at Eire Island, and No. 6y guards the Diamond
have been established by the governments Shoal oflF C a i>e Hatteras, one of the most danger*
of Italy and Russia, w'^ile the I'rencli have ons spots in existence.

long made use of similar experiments, carried on The dimensions of the vessels arc as follows:

in a flooded dry dock or basin. i^nKthovcr.n van. loum
Still more recently the United States Govern-

Jl^iS
ment has approjiriated money for such an estab- n«iim oxtrotiiv tonntaldopiank 29fl. B In.

lishmcnt. which, a. plnnned. willbe the largest of
12 " c in.

any yet built, being about 500 ft. long bv 50 ft. nepiii of houi ' V.V.VIIir.lV.7."'.'.""" 13 ft. :^ m.

wide and 14 ft. deep. Of private establishment.s, i!2i^T^wd i miin l": Ivjli::

Denny P.rov. al Dumbarton, are alone in having |i?"^J!!;M^w.VJT.'.^^^^^ an. a iSl

instituted ami maintained an experimental estab- FreffMani »ft un. 41*111.

• •1 . r .,1 • 1 1 ..1 1 < ivprls.'iiii,' t'TW ni<! 111. * in
hshmcnt ot this character, and the success which ..wii,..,^- ...it ....«• sft. r. lu.

ias attended their cflforts and the enviable reputa- ^j»;V: i;«l?'aerw''::-:::;:;::::::::::::: 1 ft. ^ !;;;

tion which thev enjov m the shipbuilding world i*r«p..rtion lenKtu u. he«n> a.»
. .1. l'riiiK>rtlnn leiitfth to ilRiith S.U

are no doubt due in large measure to tnt mfomui- i-r»i».rtion lengtu to a^'iuuht ».«,

tion thii« obtained I'ropurii.in Win t...l<-|.tii I.ffl

•• . |.r„,,„ri|,,„ 1.,.;,,,, t..,(rmii;lit 2.»
Hitherto tfiere has been no soch experimental i>i«pih - ".mi 1. 1 . i n,.i.r iio« mum.

establishment in connection with an cdtu-ational ArmimiMni>->i miiuiiipMiiiiMi.. •-v.uq.fi.

institution. There is, however, in process of Sr.^^AVU"",!^.*^.'^^^^^^^^^^^^^ ».A.ft.
present construction at Cornell University a gen-

T nrH^'inohllnowrwM^ ?
eral hvdrauiic laborator\', to be under the charge vV'l"! '"('^w"?i.-li\urtwlir!r'.!'"!^!'l"lllli.';;;;i; *mr,mq. tt.

of the Collepe of Civil Engineering. One feature li^'"!:^!^̂ f^. !̂̂ \:"':::V. ''u.^A
of this lai>oratory will he an cxperimcnt.il tank or Itotjogr^ radiliw 'vimin liimiiitfia^jtifadlMii

j^j,
canal about 350 ft. long by 16 ft. wide and 10 ft.

deep. In Fig. 3 is shown a general view of the These light vessels are of composite construc-

excavation with stakes outlining the section of the tion. the scantlings being very heavy and the

canal. This, presumably, will be the only cxperi- structure unusually strong. The frames are corn-

mental establishment of its kintl equipped for the posed of steel angle bars 4 1-2 in. by 3 in. by 9
prosecution of the lines of research discussed in lbs., spaced 18 in. from center to center. The
the present paper, and without s])ecifu- comnu r- n<X)r plates are 18 in. in the center and are oni-
cial rclationsliips. The field of u.sefulness of such posed of plate 15 lb. per sq. ft., the reverse ban
an establishment would seem to be wide and im- being 3 in. by 3 in. by 7 lb., run alternately to 3
portant, and it may be hoped that as a part of its 1-2 in. above the main deck, and to ta in. above
work some of tlic many fnndamcntal problen-; the upjier turn of bilge. Extra stifTening is af-

previously mentioned mav be taken up, as well as forded by four belt frames on each side, la in.

those having a more definite commercial aspect wide with double 2 1-2 in. by 2 1-2 in. by 5 lb.

and of more apparent present-day interest angles on the inside, the plates being t2 1-2 IIm.
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10 MARINE ENGINEERING. Novemter, INT.

per sq. ft. above the floors. There is a steel flat

plate keel 36 in. by 20 lb., and connected to this

IS a yellow pine keel 12 in. by 12 in., with two
white oak false keels secured to it, one being 3
in. by 12 in., and the other 2 in. by 12 in. The
vessels are planked with yellow pine to about 2 ft.

above the main deck. The plank diminishes in

thickness from 5 in. at the keel to 4 in. on the

sides, the width of strake amidship varying from

15 in. garboard to 10 in. and 8 1-2 in. bottom and
bilge strake, and 6 in. on the side. The vessels

arc then sheathed with i 1-2 in. of white oak to

the 14 ft. water line, and sheathed with copper to

about the 13 ft. 6 in. water line. The sides of the

vessels are plated with steel 12 1-2 lb. plates from

3 ft. below the main deck to the upper deck. The
vertical keel or backbone of the vessel rests on
the floors, and is 1 1 in. by 20 lb. riveted to the

floors and to a horizontal flat keel or rider plate

which is 24 in. by 20 lb., by double 3 1-2 in. by 3
1-2 in. by 9 lb. angle bars. On the upper
part of the vertical keel are also a couple

of angle bars 3 in. by 3 in. by 7 lb., and to

these are riveted a 6 3-4 in. by 15 lb. plate.

There are two side keelsons composed of

15 lb. intercostal plates riveted to a shell

tie plate by 3 in. by 3 in. by 7 lb.

angles, and to a 7 in. by 3 in. by 16 1-4 lb. angle

bulb and a 3 1-2 in. by 3 in. by 7 1-2 lb. angle
bar on the inboard edge. Additional fore and
aft stiffening is afforded by two keelsons c(im-

poscd of 3 1-2 in. by 3 in. by 7 1-2 lb. angle bars

riveted back to back, which are located one above
and one below the main deck and about four feet

from it. The main deck beams are composed of

angle bulbs 7 in. by 3 in. by 18 1-2 lb., and
spaced 36 in. apart. They have a camber of 7
in. in 28 ft., and arc securely fastened to the

frames by 18 in. by 18 in. by 17 1-2 lb. brackets

or gusset plates. The spar or upper deck beams
are formed of 6 in. by 3 in. by 13 3-4 lb. angle

bulbs alternately spaced 36 in. apart an<l secured

at ends to the frames by 15 in. by 15 in. by 15 lb.

bracket plates. Both the main and spar decks
have a metal waterway about 10 in. wide. Both
decks have steel stringers and tie plates, the main
deck stringer being 32 in. by 15 lb., and the spar
deck 21 in. by 15 lb. Bilge keels are worked for

a length of 60 ft. amidship. They are of white

oak 20 in. deep and 6 in. wide at the outboard
end. The main deck plank is 3 1-2 in. white

pine and the spar deck plank is 3 in. by 3 in.

yellow pine. A lower deck is worked forward
and aft of the machinerj' spaces. The beams are

4 in. by 3 in. by 71-2 lb. angle bars, without any
camber, and the deck plank 2 1-2 in. by 3 1-2 in.

yellow pine. The bulkheads are all composed
of 12 and ID lb. plates stiffened vertically and
horizontally with 3 in. by 2 in. by 5 lb. angle

bars.

The stem, stern post, deadwood and rudder are

all of white oak and extra heavy. Tlie foregoing

particulars arc sufficient to show that the hull of
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the vessel is very heavy, and the weight is judici*'

ously located, so that uhe structure is unttsually

strong. Hie steel in the hull weighs about aoo
tons and the launching weights of these boats was
about 275 tons, the draught being nearly 8 ft.

mean.
The officers and crow are all accommodated on

the main deck. Forward is located the windlass

with a lamp room and pantry on the stailxMrd

side, whilst the crew's wash room and W. C. is on
the port side. Then comes the crew's quarters,

and their accommodation is very fine and greatly

superior to tiiat enjoyed by the ordinary sailor.

There are five spacious state-rooms with doable

and airy, finished in whiti: pine with hardwood
trimmings, the mess table being 8 ft by 3 ft., sur-
rounded with substantial ash (Oning- chairs. The
engine and boiler casings take up considerable
room amidships on the deck, the dynamo room
being at the after end. Ten 18 in. coal scuttles

lead to the bunker?, thereby enabling them to

coal either from the main deck through the cargo
side ports or from the spar deck by means of can-
vas chutes (there being scuttles in the spar deck
over those in the main deck). Aft on this deck
is the officers' accommodation, all partitions be-

ing of well-seasoned white pine. There are four

state rooms, two on each side, furnished witli

i J i M i i 1 1 i >
>

CROSS 8BCTIOX Of U. S. GOVCaNMBNT COMPOSITB LIGHT VBSSBLS MOS. 68 AH» 69.

pipe berths 6 ft 3 in. by 2 ft. 6 in. in each room.
The galley is on the starboard side. It contains

a range with a capacity for 20 men, a large

wooden lead-lined sink, with a 4 in. brass pump
connected with fresh water tanks, shelving, draw-
ers, sacks, hooks, tables, coal box and all desir-

able fittings. The crew's nseas room is quite large

hardwood, each state room having one berth with
drawers underneath, a wardrobe, washstand and
racks. The captain's room, forward on the star-

board side, and also the engineers' room on the
port side, have each a hard wood desk. On the

port side aft is the pantry, and on the starboard
side a chart and signal room, whilst the officers'
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MARINE ENGINEERING. Movtmbcr, UMl

W. C. is forward of the engineers* room. A tran-

som seat is worked around the stem. The Boors
are covered with Hnoleum and rugs, and all the fit-

tings are very tastefully and neatly arranged.

TTie officers' mess table is 6 ft. by 3 1-2 ft., and
four leather-covered dining chairs have been fur-

nished, together with a sideboard of artistic de-

sign. The lower deck is principally devoted to

stores. Forward are the rooms for paints, oils,

spare rigging and boatswain's gear. The car-

penter has also a comnradions work room with
bench, whilst a space 7 ft. sq. on the port side is

used for llic stowage of galley coal. On the star-

board side four large fresh water tanks are situ-

ated. .'\ft of the machinery spaces come the

engineers' work room, which is entered from the

engine room, a sail room, bread room, and two
store rooms for miscellaneous stores. In the hold

fcMward are twelve fresh water tanks, whilst aft

six more large tanks are located. The entire hold

space (excluding machinery and chain locker

spaces) is devoted to the fresh water tanks. One
of the best features of these boats is the fact that

they are fitted with oropelling machinery and
power sufficient to take them to and from their

respective stations, and in case the anchor cable

breaks, they are not helpless.

Tlie propelling machinery on these boats, al-

though not used very much, is very complete.

Economy is not essential, but initial cost, weight

and space occupied. Especially the cost has

had to be considered. The main engine is of the

vertical inverted direct-acting single cylinder

type. The steam cylinder is 20 in. dia., with 22

in. stroke, combined in one casting with the valve

chest. It is supported upon two solid wrought-
iron columns in front and one hollow box column
extending from the top of the condenser, and
fnmiiiig i)art of the condenser casting at the back.

The main distribution steam valve is an ordinary

D slide, operated by a double bar Stephenson
link, and a link block connected to the valve rod,

which is guided by a bearing in an arm bolted

to the valve chest. The engine is reversed by a

hand lever. The con<lenscr is of box form, and
contains 700 sq. ft. of cooling surface. It is

served by independent air and circulation pumps,
which have circulating sea and bilge sections.

This engfine will develop 350 indicated horse
power at 150 revolutions. It occupies a space

about 6 ft. 6 in. sq., and the engine room is

to ft. 6 in. long and 12 ft. wide. The propeller

is four b'.aded and of manganese bronze, cast in

one piece, right handed, and is 7 ft. 10 in. dia.,

and a pitch varying from 9 ft. 6 in. to 10 ft. The
blade area i.'- about 28 ?q. ft., and the weight a

little less than 1,70^1 lbs., the maximum width of

the blades being 30 in. Steam for the main

eiufine is suppli^ by a single ended steel Scotch
boiler at a working pressure of 100 lbs. The
diameter of this boiler i> 12 ft. 2 in. and the length

II ft. 3 in. It has three 39 in. dia. corrugated

Madden furnaces. The combustion chamber is 28
in. wide, with 5 in. water space between it and

the back of the boiler. There are 320 2 1-2 in.

tubes 8 ft. 5 in. long, space'd 3 1-4 in. vertically

and 3 1-2 in. horizontwly. There is one com-
bustion chamber common to all three furnaces.

There arc eighteen stay rods about 2 in. dia., four-

teen of which are about 11 ft. ^in. long, and the
remainder about 8 ft 4 in. long. The shell of the
boiler is 5-8 in. thick, tube plates 9-16 in., back of

combustion chamber 1-2 in., and furnaces 1-2 in.

The total tube surface is 1,765 so. ft.; total heat-

ing surface is 2,045 ^Q- ^^''> calorimeter 10.91 sq.

ft.: grate surface, 63 sq. ft.; ratio of g^te surface

to heating surface i to 32.43; ratio calorimeter to

grate surface, i to 5.77.

There are also fitted two vertical tubular
dunkey boilers, which are capable of supplying
all the steam necessary to work the steam wind-
lass, electric plant, donkey pumps, fog signals,

and also for heating purposes, or for allpur-
poses except for supplying the main engine. A
See patent ash ejector has been fitted, also a
Crosby chime fog whistle with a 13 in. dia. bell

fitted with Crosby improved balance valve. There
is also a 6 in. dia. whistle for use while under
weigh. A Hyde improved Robinson steering

gear is fitted aft with a 60 in. mahogany wheel.
A steam winch is located on the spar deck
forward capable of lifting about 3,000 lbs. A
laige dear-sounding bell of 1,000 lbs. weight

PLAN or LIGHT VESSKL BMGINB.

has also been furnished, and this is mounted
in a large belfry on the forward spar deck.

The windlass is a steam pump brake Hyde
windlass, with two Hyde double spring riding

stoppers. The vessels are each equipped with

the following anchors and chains: One mush-
room anchor weighing 5,100 lbs.; one bower
anchor, 3/300 lbs.; one kedge, 335 tbs., and two
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stud '.ink chain cables, I20 fathoms each, I 5-8

in. dia. The windlass on Uiese vessels is placed in

Uie center of the deck, and the hawse pipes (which

are 1 1 in. dia.) are in the line of the direct lead

from the wildcats, and in this respect they differ

bom their predecessors, which had a laree hawse
pipe in the stem resembling a torpedo tube. The
ships are drained by 2 1-2 in. and 3 in. pipes,

leading from each compartment to a manifold in

the engine room, which is connected to a steam
pump and alio to two Hyde No. 3 deluge hand
pumps, loca^ on Hn^ main deck amidships.

LIGHT-VESSEL SIMPLE CONDENSING ENGINE.

There is also an automatic steam syphon in the

engine room.
Two small boats have been supplied. One is

a center-board of whaleboat model, 24 ft. long,

6 ft. 7 in. beam and 3 ft. deep. It has two masts

22 ft. 6 in. and 16 fL 6 in. respectively; the fore-

sail is a lug sail and the main mast carries a boom
sail. The other boat is a corrugated steel Inger>

soli self-ris;h*.iiicc, self-bailing and unswampable
nutaliic hic buut 27 ft. 6 in. long and 6 ft. beam,
l: til are carried resting in chocks on the spar
deck of the vessel

The water tanks of these vessels have a capacity

of about 16,000 gallons of water, and the bunkers
have a capacity of about 150 tons of coaU There
areWo span built of steel, the total height of each
with flag pole i=; 73 ft. alwve the load water Une.
Excluding the Hag pole the height is about 64 1-3

ft. The spars have a diameter of 16 in. at the

deck, and they have no rake. At the masthead
is fitted on each mast a gallery for day sig^nals

to surround the electric lanterns. The frame
work is of steel with wood grating floors, gas
pipe railing and nettin|^ of galvanized wire, A
large coaling boom is htted on the foremast and
a boat boom on the starboard side abreast of the

forward rigging. The main boom is about 40 ft

long and 11 in. dia., and the fore and main gaffs

are about 21 ft. long and 6 in. dia. The total

sail area is 1,805 sq. ft.

The electric plant is in duplicate, being com-
posed of two General Electric marine sets, known
as M. P. 4-8-650, with 4 1-2 by 4 in. double
cylinder Cieneral Electric engine. The vessel has
forty lights of 100 volts 10 candle power, and
eight 100 volts 100 candle power lights at the

masthead, four on each masL Attached to the
engine and dynamos is a device for altematdy
opening and closing, at regular intervals, the

circuits at the masthead lights. This device is

arranged so that the length of the intervals may
be varied from five to twenty seconds at will.

There has also been furnished on each vessel an
automatic machine for operating the io^ signal

whistle, also an automatic registering device.

These vessels are excellent sea boats. They
roll quite easily and have full buoyant ends. They
have good freeboard and an enormous reserve

buoyancy. These vessels have had no speed tests,

but they have averaged 8 1-2 knots for 20 or 30
hours; steaming at sea with about 275 horse
power, and a displacement of about 480 tons.

The Bath Iron Works have just laid the keel

of another light vessel. No. 71, for Overfall Shore,

New Jersey. This will make the fifth vessel this

firm has built for the U. S. Light House establish-

ment in two years, beddes doing extensive re-

pairs and alterations on the light-house tenders

Armesia, Myrtle and Lilac. The construction of

these vessels was carried out under the personal

direction of Charles R. ITanscom, naval architect

and shipyard superintendent, with the aid of

Charles fi. Hyde, consulting engineer; John S.

Hyde, superintendent engineering department,

and William C. Hcsselicvrc, assistant superintend-

ent of the ship department.

During the construction of these vessels S. A.
Savage represented the Light House Board, and
inspected the work as it progressed.

The placing of a light vessel on the Diamond
Shoal is largely in the nature of an experiment;
and results are awaited with interest.
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PITTSBURa AND CINCINNATI PACKET LINE

STERN WHEEL STEAHER QUEEN CITY.*

BV BERT I.. liALDWIN, M.E.

The machinery wliich propels the steamer is on
the main deck, and is so located as to distribute

the weig^ht through the length oi iiull. Just -ait

of the main hatches are tlie boilers which supply

steam to the main engines, as well as the various

auxiliaries. Dimensions of the boiler are fixed by
Government rules, and on account of the great

amount of mud in the water, when there is a rise

in the river, there must be a space of at least 3
in. between all Bues or tubes. In building the

bCMlers for the Queen City, certain concessions

were granted, and the steel plates were increased

in thickness 2-100 in. over the usual standard,

which, together with a high tcnstile strength, per-

mitted a slight increase in the diameter of the

shells, as w^ as in the steam pressure.

There arc four boilers of the horizontal return

tiue type, extemaUy fired. They arc made of

Luken's marine sted, having a tensile strength of

70,000 lbs. per sq. in., and an elongation of 30
per cent, in 2 in. Each shell is 47 in, dia.

by a6 fL long, 28-100 in. thick, with all longi-

tudinal seams double riveted^ and circumferential

seams single riveted. The heads, or flue sheets,

are 5-8 in. thick, flanged for shell and flues.

These are six in number, lap welded, telescoped

in six lengths and made one gauge heavier 1»an
the usual standard. These flues are riveted to

the flue sheets, and act as braces. The flue

sheets are also braced above the upper line of

flues by crow foot braces. These flue sheets are

re-inforccd around all man and hand hole

openiTigs, The four boilers are connected to-

gether by one 24 in. dia. by 18 ft. long steam
drum, having flanged steel connecting legs 16 in.

dia., and spacing the boilers so that there is

10 in. flame room between the shells. The
bmlers are also connected together by two mud
<!riims, which are 16 in. dia. by 18 ft. long, and
connected by 8 in. dia. water legs. The boilers

are supported by the mud drums, which, in turn,

rest upon cast-iron stands, which are seemed to
tlie iix>n deck plates.

Boilers of this tyi)e require a setting very sim-

ilar to the ordinary land boiler, but as the settings

must be as light as possible, the brick work is

kept down to a sinp;lc thickness of fire brick,

supported by a sheet-iron casing, which incases

the boilers up to the water line. The ash pan is

of 1-4 in. thick steel plates, with a flanged rim
rising 8 in. high above the deck. This is paved
with fire brick, laid in Portland cement, and is

fitted with a 10 in. dia. ash well, which extends
from the surface of tiie paving directly through
the bottom of the boat. The boiler fronts are
cast iron, with large fire doors and ash pit open-
ings, and with movable grate bars arrangca so
that they can be replaced without disturbhig the

• CoBMBMiMd In Octobir Imbs.

fire to any extent. The grate extends from side

wall to side wall under all four boilers, making
the grate 20 It. in width by 4 fL 6 in. in length.

As will be noticed by reference to tlie boiler

settings on page 19, the fire bed at the bridge

wall is brought up to within a few inches of the

boiler shell, and this distance is increase
at the other end, so as to form an easy
curve for the gases as they enter the flues.

The back arch and all exposed portions

of the boiler and drums are covered widi
asbestos cement to a depth of 3 in. The breech-

ing and chimneys arc made ot cold rolled iron,

and supported under the large dbow^ l y pipe

braces, not shown on the drawings, which trans*

mit the weight to the steel boiler beam below
deck.

Each boiler is supplied witli a 4 in. dia. Govern-
ment standard lever safety valve. The only
known objection to this type of va!ve is the fact

that the lever forms a splendid "roosting place" lor

a heavy deck hand, when the engineer wants a
little higher pressure than the weii^In and lover

is proportioned for. Each boiler is also supplied

with fusible i>lugs screwed in the shell, three

Mississippi gauge cocks, in the back flue sheet,

where they are convenient for the engineer.

There is also a copper float which operates the

black hand upon a white 10 in. dial, near the

after end of boiler. There are, of course, relUUe
steam gauges in front of the boilers, as well as

DETAIL OF PIT.MAN OR CONNECTIN<. KuD.

in the engine room. The blow-off valves are

bronze and heavily protected. The boilers are

fed through the top of the shell, the perforatetd

brass feed pipe being carried down below the flues

and extendi well along toward the center of

boiler.

Forward of the main boilers, in the starboard

coal box, is located a 48 in. dia. by 8 ft. high

vertical fire box donkey boiler, which is used for

various purposes when 'tiie steamer is in port, and
the main boilers cooled down. The entire boiler

equipment was built and erected by the Mcllvain
& Spiegel Bcrikr & Tank Co., of Cincinnati,

who make a specialty of "river work," and d«-
ser\'e credit for the excellence of their work.

I'n ini the outlet on the steam drum of the boil-

ers, and extending into the engine room, is an
8 in. steam pipe, having all of its flanges bored
and shrunk on to the pipe and properly secured

by rivets. This pipe terminates at engine room
end in a long radius fire bend, which is coupled
to the throttle valve castitic: near the floor line.

This is supported upon a roller stand, allowing tor

the free expansion and contraction of the steam
main, as well as other strains that might be pir!>>
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diiccd by the "twisting" oi the steamer. The flie valve stem opens an auxiliary valve which

throttle valve is of the angle valve type, arranged a!lows steam to pa.vs under the main valve and

laj H

Exhaust Valve Gear.

Cylinder &: Valve G ear -Steam side -

t 1 I L '''-'I rccT.

HICH PRESSURE NON-LONl»ENSlNr. ENGINKS OF OHIO RIVER STEAMER QUEEN CITY.

TYPE OF ENGINE OENKKAI.I.V L'SKI) IN OHIO RIVER STKKN WHEEL f^TEAMKRS.

50 that in opening the valve against the heavy form a balance before raising the latter from its

steatn pressure a certain amount of lost play in scat. Long radius fire bends connect the throttle.
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ca^illg will) the main eiip^iiic an<l other steam

pipes lead away from ihis casing to supply the

electric light engine, water pump, revernng gear

and steering gear.

The main engines which propel the boat are

two in number, of the simple high pressure type,

with cylinders 24 in. dia. and g6 in. stroke,

placed close to the guards and overhanging the

stern, as shown on the plan. The general design

of these engines is about tlie same as has been
used for many years in this service. Certain

slight modifications have been made, so that the

engines give satisfaction on account of their free

action, accessibility, and the ease with which re-

pairs can be made—a very important matter in

case of a breakdown miles away from a machine
shop. Each engine has a steam cyliiukr 24 \n.

dia. by 96 in. stroke, having four double beat

poppet valves, designed so as to be practically

balanced, and connected to the weighted lifting

bars, fitted with suitable "dash pots," as shown in

the sketch of valve gear on page 17. The steam
valves, with their side pipes, arc located on the

'

inboard side, while the exhaust valves are on the

outboard side of tiie cylinder, and are operated by
separate rocking cams,which receive their motion,
through rockers and connections, from an irreg-

ular sliaped cam located on the paddle shaft, just

inside of the main bearings. The motion trans-

mitted is intermittent, so that the valves have a
quick opening and closinjj action, with a l'>n^

pause between these periods. The motion upon
the exhaust valve is arranged so as to give uni-
form release and compression, while the steam
valves are arranged so as to have a uniform
lead, and by means o[ a releasing gear, a

point of cut-oif, which can be varied from 1-4 to

T-S of the stroke. The releasing gear is tripped

by a pair of adjustable stnp?, which receive their

motion from the main cross head. This is known
as the Rees cut-off gear. It is arranged so that

the ctit-ofT stops can he lowered, and not come
in contact with the releasing catches, extending

the point of cut-off to about 7-8 stroke, which is

necessary in maldng landii^ or tnmti^ the

wheel over at a slow speed. The cam rod is con-
nected to a stationary reverse link of very simple

construction, while tiie radial rod, which is con-
neded to the valve rocker on the cylinder, is

coupled to the link block, and this link block is

shitted or held in any desired position by a small

•team cylinder, suspended vertically over the Hnk
and coupled by suspension hangers. The valves of

the reversing cylinders are controlled by a lever,

which, together with the connections that regu-
late the cut-off stops, are near the throttle valves,

so that the engines can be worked to var>'ing

points of the cut-ofT, ahead or astern, without
excessive labor on the part of the engineer. The
slide plates, as well as the cylinders, arc bolted

directly to the built-up engine timbers, with their

centers as nearly in line with the top plates as

possible. The cross heads are similar to the loco-

motive typtf having long brass gibs which bear

on top and bot-

tom of the bltde

plates. The
main outboard
bearing is form-
ed of heavy cast-

iron pedestals
let down into
the upper sur-

face of the pro-

jecting engine
timbers, and T
carrying bronze
liners held in po-

|

sition by heavy :

caps. The en- I

gine cranks are '

wrougbt-iron
\

forgings well i

proportioned,
smooth finish- ^

ed and painted.

The crank and
cross-head pins

^

are 6 in. dia. by
6 in. long. The
paddle wheel

j

shaft is fluid >
c()mi)rc'sscd nic-

;

kel steel, forged
hollow, made by

|

the Bethlehem j.

Iron Co., and is

the first one of ,

this material on
|

the Ohio River,
j

It is 14 in. dia.

and I 2 in. in the !

bearings, with '

hexagonal boss-

es where the five

wheel flanges I

are keyed. The 1

central core is 5

in. dia. through I

the journals and
'

crank fits, and v
enlarged to 7 in.

through the rest 1

of the shaft.The
paddle wheel
flanges are cast-

i r o n, heavi-
ly ribbed pat-

tern, reinforced

by w rough t-

iron bands
shrunk on their

hubs and outer
circumference.
They have
hexagon cores

through their
centers, dressed

i i

1—I--
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true, and each is secured to the shaft bymeans of
i8 steel keys, fitted and driven ia plaoe. Pour of
the wheel flangeshave sockets fora single set of
arms, while the center flange is doubled and
carries a double set of wheel arms. This is be>
cause die buckets are divided at the center so

The buckets are made of 2 in. oak, 24 in. wide,

and arranged to work 4 in. under water, when the

steamer is running light. They are secured by
3-4 in. dia. U boito extending aroond the wlieel

arms.
The ooonecting rods certainly look "antique."

raOMT KLBVATIOM Or BOIIBRS OF STBAMBR QUUW CITY.

that they can be staggered, which greatly reduces

the vibration caused by the buckets striking the
water.

on account of their massive wooden bodies, but
up to the present time this is the only construc-

tion whkh will satisfactorily withstand the ex-
cessive shocks and twisting strains that come
upon them. They are necessarily very long,

being in the present instance 32 ft betweca pm
centers, or a ratio of 8 to i, when compared to

the length of the crank arm. The body Is made
of Ori'yoii fir, si/c }C> \\:<]<: by 24 in. deep at

the center, tapering to 8 in. by 12 in. at each end.

SKETCH SHOWING METHOD OF SETTING BOILERS OF STEAMER QUEEN CITY.

The paddle wheel is 24 ft. 6 in. dia. by 32
ft. long over buckets. The arms are made of

clear 3 in. hickory, 7 in. wide where they cnier

their flai^^es and 10 m. wide at rim of wheel.
These arms are strengthened by the circles and
bfaoes, which are hotted to aim between tiiem.

lightened by being dressed to the section shown,
and reinforced by the wrought-iron straps which
are let into the biody and through bolted. These
straps >are 2 1-2 in. by 4 in. sections, with brass
pin boxes and steel gibs, keys, keepers and
damp bolt% as shown 00 the sfcetdi on page t6.
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The exhaust from each cylinder is connected

to a special three-way valve, by which it can be

turned directly through the vertical exhaust
pipes to the atinospliere, or throufjh a central

exhaust main which branches at the boiler so as

to exhaust into and form a blast in the chimneys,
or, in cold weather, discharge throuj^h stem
pipes onto the paddle wheel and bearings, lo

prevent the formation of ice.

Situated just forward of the throttle valve, in

the engine room, are two Lunkenhetmer feed

water injectors, with separate ?t< ani supjily pi]>c',

leadhig directly from the ix)iler, and each having
separate suction and dischaiffe connections. The
water from these injectors is forced through a

copper feed pipe, about 80 ft of which is passed

through the center of the exhaust main, forming
an excc'.lent feed water healer. Using injectois

is quite a departure from the usual river practice,

where the "doctur" was alwa_\ s cunsidered a most

necessaiy portion of the machinery outfit This
occupied a spact about 4 ft, wide and 8 ft. long,

with vertical steam cylinders, overhead beam.

WATKR r.AlT.E AND CONNI CTIONS.

connecting rod, fly wheel and numerous plunger
pumps, which were always giving more or less

trouble. As a further precaution, the duplex fire

pump, 7 1-2 in. by 4 1-2 in. by 10 in., placed juitt

aft of the boilers, is arranged so that it can be
used for feeding them in an emergency. Govcrn-
Mieiu regulations also require a hand-power feed

pump to be cou])led u]) so that it can be used for

both fire and boiler feeding ptuposes. There is

a small duf)lcx pump in the engine room, which
has a pump governor coiinccte l to its ^leani ]>i|)e,

set for 40 lbs. water pressure. This pump supplies

water to a pressure tank suspended overhead, and,

with the various [nyv connections, forms 'he

Steamer's water works, maintaining a constant

ptessure upon the water mains, which supply the
fixtures in the various wash and toilet rooms, as

well as in the cook house, pantry and laundry.

The electric lighting plant is also in the engine
room, and consists of a slide valve engine, 10 in.

by 14 in., with a very sensitive governor. The
engine is placed athwartship and is belted

direct to a 24 K. W. multipolar shunt wound

dynamo, feeding a 120-volt circuit. Thi > witch-

board is in the center of the engine room upon a
raised platform, and consists of a polished marble
I>anel, held in position by a nickel-plated frame,

and is efjuipped with volt and ammeters, pilot

SECTIONAL SRCTCK OF SAFETY VALVE.

lamps, rheostat, ground detectors, as well as the

main and the various circuit switches. The en-

tire steamer from hold to side lights on the chim-
ncvs is lit up by electricity, not a single oil lamp
being in use on the boat. There are about 300
16 C. P. incandescent lamps in service, the light-

ing system being divided into five circuits, eadi
of which is controlled by a separate switch.

The circuits are divided thus: .All night cir-

cuit. carr\inL,' lights on the main deck; state-

rooms; lights in barber shop; ladies' reception
room; toilet rooms and texas; cabin electroliers

and light clusters; laflies' cabin; lights in the

hold and arc lamps on incandescent circuit. Of
these there are two side lamps of 2fxo C. P., one

THKOTTLB VALVS AMD COMMBCTIOMS.

lamp of 2,000 C. P., one 8(X) C. P. enclosed lamp
on tlie forward deck, and a 4,000 C. P. search-

light on the mast. All of the large arc lamps are

under control of the pilot.

[To »* coMtimmal.^
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QUADRUPLE-EXPANSION ENQINE AT FIVE

HUNDRED POUNDS PRESSURE.—1.

BY DR. «. H. THUKSTOM.

Rising steam-pressure has been one of the prin-

cipal characteristics of progress in inarine en-

gineering, as in every other branch of steam en-

gineering, from the first, and our knowledge of

the science of thermodynamic energy-conversion

shows us that it is the priinarv pi iiiciplL: eco-

nomic progress. The extent and tlie rate of this

increase in the intensity of the steam-pressures

adopted by our most progressive and successful

engine builders have been illustrated by the writer,

peniaps most strikingly and most clearly, by a
diagram which the ordinates are the pressures

taken as standard at dates which are represented

by the »b«ds8«s of the curve.* This diagram

—

Fig. T, page lo,' in the April issue of Marine
Engineering—is useful as indicating most satis-

factorily the trend of progress in this respect in

the operation of steamships at the moment. It

represents probabilities for the immediate future

also; although, of course, we have no assurance

that some sudden cliange may not be brought
about by tiie introduction of some new invention

or the adoption of some as yet unanticipated im-

provement in construction, resulting in such

sudden changes as characterized this curve when
the steamship proprietor, twenty years ago, be-

came convinced of the profitable character of the

then comparatively unfomiliar multiple-cylinder

engine.

It has long been known that this direction of

progress must be adhered to with the stcatn-en-

S'ne if we are to continue its improvement in the

recUon of increased thermodynamic eflicicncy.

The conditions retarding progress are not those

related to the theory of the case, but ahnost
wholly those due to difficulfios arising in the en-

deavor to avail ourselves of the promise of ^ain

through the use of high-pressure steam, fhe
two main obstacles t i furtl^er advance under the

old regime were the increasing internal wastes of

^e engine with increasing ratios of expansion

proportional to the rising pressures, and the

difficulties attending the construction and opera-

tion of boilers subjected to exceptionally great

intensity of steam-pressure. The former of these

obstacles was removed in large degree by the

adaptation of the multiple-expansion engine

to ihe use of the marine engineer, and the latter

was evaded, first, by the use of the now almost

universally employed "Scotch" boiler, and. re-

cently, by the introduction at sea of the more
manageable forms of the "water-tube" boiler.

The compound engine brought up pressures from
the two or three atmospheres pressure of the

last generation to from four to five at-

mospheres, and the triple-expansion engine

("Uanual of «ho Steam -Engine;" Dr. K. H. Thurston; Edition
o(tl9r.Cliap.VII].

>**High StMiB.I>rtMarMon Sc*-GoinK Ships;" Part I; Dr.X.
R-TfeOTaton.

raised the figures to six or eight, and sometimes

ten, in its earlier historj', and to tifteen atmos-
pheres later; while the quadniple-expanrion has
already made similarly successful pressures ex-

ceeding 2UO pounds on the square inch, and seems

likely, if we are to judge by the results of the

experimental work to be here presently described,

to make available pressures of from 250 to 500
pounds per sq. in., or upwanis oi y) atmospheres.

These higher pressures, to become economically

desirable, must be worked expansively through-
out the greatest possible range of pressures and

temperatures, and tliis expansion must be as

nearly as possible perfectly "adiabatic." A cut-

off at such a point as will insure expansion to a

mininuun terminal pressure—measured by the

sum of condenser-pressure, loss of pressure in

ports, the pressure equivalent to the mean effec-

tive friction-pressure of the unloaded engine, and
a quantity detcrniined by the extent of the inter-

nal wastes by "cylinder-condensation"—is that

best suited to give maximum gain, and the reduc-

tion, and if possible extinction, of wastes of hcnt,

internally and externally, by conduction and ra-

diation, are the two primary conditions Of maxi-
mum physical efficiency of the engine; wlule

maximum net financial gain is still further limited

by relative costs of improved apparatus and of

fuel saved. General experience, under the con-

dttforn familiar to us m transatlantic navigation,

has now led to the complete adoption of the

triple-expansion engine, and indicates the prob-

able introduction, later, of the quadruple; while

the CUt-oflf in the high-pressure cylinder is set,

for best effect, to give a terminal pressure in the

low-pressure cylinder of not far from eight poimds

per square inch. Under such circumstances, the

gain bj' increasing pressures with properly con-

structed and proportioned machincrv is known
to be nearly proportional to the increasing values

of the logarithms of the total, absolute, pressures

emplojed.*

As the writer has elsewhere remarked:*

"As pressures have risen throughout the cen-

turv, the value of the best ratio of expansion has

corresjiondingly increased, and in sttll higher

ratio, and the best work is now done in the best

of contemporary engines, as a rule, at a ratio

measured by the quotient />, / 8, or a slightly

higher value. The Milwaukee pumping engine,

for example, gives pi / 6,5 = 20, nearly. From
what has preceded it is seen that the efficiency,

the quantitv of work which mav be obtained from

the unit-weight of steam, may be at least approx-

imately taken as proportional to the logarithm of

the ratio of expansion for maximum efficiency,

and that consequently the cost of power wOl be
proportional to the quantity

H'l = m/ log pi,

where is the weight of steam jjer /. H. P.

per hour, and p pounds per square inch. The
~ •rmw. A. 8. M. B.. il^ •TPromlM rad PvtVBoy U Hifeh.
PfMaaraStMnr Dr.R/R.TI»ralOB.
«IMd«B.
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value of this constant, m, employing common
logarithms, was fifteen years ago about 40, and is

now probably not above 30 for good construc-

tions; it has become, in the case of the best class

of enf^es above referred to, about 25, indndin^
all wastes. Accepting the last measures as liir.ii-

ing figures for the higher pressures of steam
wiueh the engineer is coming now rapidly to con-
template and experimentally to investigate, WC
have approximately the following:

Pmhotm KiO Ml 30O SOD lOOO

KywloM...., « u ao 4s IS iw
tMuniiMdpw/. A^. 1S4S U-tt MMl •M *«.*

F'R 3. paJT^? 9. in the May issue of Marine
Engineering shows* the facts of history in re-

spect to tiie progress made, in the better dassea
of steam engine, from the days of Savcry and
Smcaton to the present time, and also the basis of

the improvement noted, as seen in the corre-
QModing reduction of the internal wastes of the
macliine. In the earlier davs of the steam engine
these wastes were the main expenditure of the

engine, constituting, sometimes, ninety, or even
lunety'-five per cent of tiie total expenditure of
steam. In our own times, the internal wastes of
the engine, by "initial condensation," have been
brought down to 20 or 25 per cent and the duty
has been raised, partly by increase of pressure, but
mainly by decrease of wastes, from about 3,000

-

000 to over 150,000,000, as measured by the cus-

tomary methods of builders o< steam pumping
engines. Otherwise stated: The gain has re-

duced expenditures of fuel to about one-fiftieth

the figures usual before the time of Watt, and a
large fraction of this gain is due to improvements
affecting reductions of cxtra-thermorivnamic heat-

wastes; the remainder has been principally due to
rising pressures with provision for proporttonally
increased expansion.
The ftiethod of waste and its effect upon the

working of the engine anrl its influence upon the

magnitude of the most suitable ratio of expan-
sion are best shown by a diagram,as in the accom-
panying Fig. I. in which the ordinates represent

the expenditures of heat or steam or fuel, and
tiie abscissas measure the ratios of expansion at

the stated pressure. This diagram, already else-

where employed for this purpose,' is here repro-
duced as die best possible substitute for pages of
text

In Fig. 1 the lower curve of the diagram repre-

sents the variation of costs of p>owcr witli varia-

tion of the ratio af expansion, with the best triple-

expansion engines of our day, when employing
steam at a pressure of ahont T50 pounds, abso-
lute, and w-herc, as in tlie purely thermodynanric
case, only thermodynamic energy-transfers and
transformations are occurring. At the limit,

tfilrty expansions, the cost of power is about
9.o<X) Z?. T. r'.,or in the neiglil>orhoo(l of o-ght and
one-half pounds of Steam per /. tl. P. per hour.

* "lUgt Stc«in<PreMnrwon 8*«.Going SUpa;" Part II.

• Tram. A. S. M. B., tIgC; ••VmiuI of tli* StMn-KnciM i"

Chap. VIII.

Fnction adds a fifth to these figures, and internal

wastes, in the case of the simple engine, reduce
the ratio of expansion giving best effect to

eight or ten, and the expenditure becomes nearly
twenty-five pounds per /. H. P. per hour, or
about 24.rMK") B. T. U. Compounding cuts the
wastes in half, and these hgures become r — 10;
W — l6\ H — 17,50a The triple-expansion

engine drops the cost to 14,000 B. T. U., or about
thirteen pounds 01 steam, and the ratio of expan-
sion becomes, at best effect, about fiheen»

Finally, the quadruple-expansion engine gives,
for the same pressure—which is, however, too
low for its best working— i2,ooo B. T. U. and
eleven pounds of steam per /. H. P, per hour*
and raises tiie ratio of expansion for best effect

to twenty, or more, in this particular case.

Next, adding the equivalent cost on investment
acoouni the dotted lines show that, in the case of
the stationary engine, at least as here taken, the
highest financial returns are secured by still more
moderate ratios of expansion, and the diagram
indicates the results, measured as before. The
costs of adaptation to the thermodynamic re-
quirements, in order to make the "duty" of the
machine a maximum, are such as to restrict the
extent to which it will pay to seek economic gain,
and to a much greater extent than is commonly
realized by even the best designers and builders.

In the cases here illustrated the maximum net
financial return is secured when the .simple en-
gine is proportioned for a ratio dl expansion of
about five, the compound for ten, the triple-ex-

pansion for thirteen, and the quadnqde for about
sixteen. These figures are, of course, modified
by every variation in costs of construction and
of operation, as well as of fuel and supplies, and
of wages. The point to be here brought out
clearly, if possible, however, is simply that an
engine, if properly adapted to business purposes,
is designed, not to give maximum duty—mini-
mum expenditure of steam and of fuel—but
nuudmum financial returns, the largest possible

economy in capital expended or employed to
produce the demanded power, and that this last

measure of a true economy may dictate a very,

different proportion of engine, and often a much
less economy as measured in heat, steam and
fuel consumed than that giving highest duty.

Notwithstanding this fact, however, it is none
the less important to ascertain what are the pro-
portions which insure best thermodynamic effect,

as well as the extent to which these conditions
are affected by considerations of extra-thermo*
dynamic expenditures and financial costs. Ex-
pcru iico indicates that we may hope to make our
work with high-pressure steam at least as nearly

perfect as hitherto at low pressures, and, know-
ing the theoretical, purely thermodynatnic per-

formance of the steam engine under statrd pres-

sures, we may deduce with some degree of con-

fidence a proAiable actual efficiency and the rate

of gain to be anticipated with increasing pres-

sures, far beyond past practice or experience.
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Comparatively litl!c is known of the actual

working economy oi steam engines at pressures
exceeding 150 to 200 pounds per square inch;

althoufjh some work has been done in the direc-

tion of making such pressures available, witn a

view to gain of economy in costs of power, both
at sea and on shore. Taking the

quantity of power obtainable

from a stated weig^ht of stt am as

varying with the logarithm of the

pressure, and the wastes as re-

ducible to a minimr.in and tlie

same amount, proportionally,

for all pressures, as the writer

has elsewhere remarked, we are

evidently not to expect a gain by
simple increase of pressure from,

say, 100 to 1,000 pounds, of more
than about fifty per cent; the

ratios of the logarithms of the

two pressures presenting that re-

lation.* Taking the best work of
our time as averaging about

12,000 B. T. U. per /. //. this

fives promise of about 8,000 B.
'. U. at the higher tensioii of

steam; and tiiese figures rep-

resent an efficiency approxi-

mating seventy per cent of

that of the Camot cycle at the same pres-

sures. Perkins and Albans, employing, experi-

mentally, a iialf century ago and more, pressures

of from 800 to 1,500, perhaps in some cases 2,000

pounds per square inch, proved to their own sat-

isfaction the practicabiHty of handling sudi ten-

buildiTs with what arc now common ]>riv->nres,

and the thermodynamic defects of tlieir niarliines

were so great as to make thdr work useU-ss for

onr purpf>ses to-dav. Tlie successors of Jacob

Perkins, Messrs. A. M. Perkins & Sons, of

London, in the steamer "Anthracite," secured an
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sions «afely and the "promise and potency" of

maximum pressures, but their efificienvics of en-

ginehave been often and greatlyexceeded bylater

MUniSUttliUMI
iwmM OFmm MR h k hk MOin

riC. I.—ENGINE ErriCIENCIES.

economy at 350 pounds pressure, and with a com-
paratively small eni;[iiie, of 1.7 pounds of fuel, 1.6

]>ounds of combustible, 17.8 pounds o{ fecil-waicr

and 20,000 B.r.(/.,per horse power per hour, with

a triple-expansion engine; the "cylinder-conden-

sation" being about 30 per cent in the high-pres-

sure engine-cylinder.

The case about to be
discussed is one in whidi
5cx) i>>nnds pressure was
provisionally adopted and
the engine, a quadrttple>

expansion, was propor-
tioned for that figure.

Experience to date, how-
ever, shows, it would
seem, that the ma-
chine, although perform-

ing remarkably well for

so small an engine at

the higher pres^sure,

does its best work at

more nearly 300 pounds.

The promise of gain by
increasing pressures is weft

known, for the ca?e of the

large engine, such as gives

us to-dav our "record-

breaking" performances, in

l-"ig. 5 of the articles al-

rea«lv referred to. and as

illustrated in the issue of tliis publication of May,

1897, page i I. and licre reproduceii as i-'ig, 2. and

it shows that it should he practicable to secure as

low an expenditure of heat as about 7.000 B, T. U.

IS
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at 1,000 ])uun(ls, and 8,000 at 503,\vhentheengine
is 80 constructed as to reduce the extra-thermo-
dynamic wastes to twenty-five per cent, of the
ideal requirL-iiuiit. Siu-li c<niltl not be tlie fact

with a little engine, of but twenty horse-power,
such as is to be described; in which the excessive
proportion of cylinder-wall to i-ncloscd steam
makes certain a conii)arativcly large amount of

initial con>linsation. In the diagrams, Fig. 2, it

is assumed that it will be practicable to secure as

high efficiency of boiler at the higlier pressures as

at those now employed.
The Ideal Case is easily computed for any as-

sumed presstire. Thus, for example, taking the
initial pressure as 500 pounds pi-r s<\. in., the back-
pressure in one case as 5 pounds, in another as 2,

and the ratio of expansion as 6a, in both cases, we
have tin fo]!r>wing, adopting Rankine's metiiods
of computation:'

DATA ANn RISOLTM.

M«iin effecUre prMwurr 31 Ibn.

Kffldcncjr of llulil « i-.TTi

B. T. V. per I. H. H lO.aiO

HUmm |>«r I. H. P.. ^^er boar !>,3i Iba.

C<Mlii«rI. H. P.,|>erluiar 1.03 '•

Reducing the back pressure to 2 pounds per

3. in., these figures are improved to the extent
ten per cent, and we have:

KB«ie»c.v of tiuia 0

B. T. f. iwr I. II P . |.or hour si.MO

Sl«un |MT I. H. P.. i*r Iioiir h 5 lli».

C(hU par I. H. P., t>or hour 0.0

It is here assumed that i,ioo B. T. V. arc avail-

able per pound of steam with a good boiU-r and
heater system, and that the area of heating sur-

face i.* ample to insure an evajwration of nine
pounds of water per pound of good fuel. For
unity efficiency, this would give but 2.3 ])uunds of
steam and a26 pounds of fuel per /. H, P, per
hour.

Assuming the total wastes of h«it to be meas-
ured by the pcrecritagc — a \^r, and the value
of (J for an engine of considerable size to be, as
found for laree mill engines, about aij, we ob-
tain the loss for the simple engine, it* = 0.15 X
8 = 1.2, and the total expenditure of f(>;(l-watcr

per horse power per hour here becomes, for the

two cases respectively. 20 and 18 pounds. Tak-
ing the wastes as inversely as the number of cylin-
ders in series, within the limits here observed, we
have the following for the computed and prob-
able costs of power in the two cases:

F.FFICIENCIK* oK MULTIPI.i;-CYLINnF.R ENr.INFJ!.

>»-s. IAi-S.
1

Sliii|.l.- |.i< k. I.-.|
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Triple miiBi-.oiim
Qpadnipb espnnalon.
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Were the same investigation made for steam-
pressures approximating i,ooopotmds, the results

• "Hand-Hnnk at EnRincand Boiler THnU:" Iir. R. H. Thurs-
toi. p. jSo. I V./r- the Writer"* "Mmo*! of the St
Vcrt.l. p.6i]. (or »uch computatinas. Also in /rant. A. i>. il. E.,
tl|fi, Promiw and Potmcy o| Utgh-PrM«ar« StMun."

would exhibit but ten per cent better figures.

Coni|)arcd with the now usual figure, loo pounds
per sq. in. of boiler pressure, the elevation of the
pressure 400 per cent would give, as seen already,

about 30 per cent gain, and increase to i,ooo per
cent about 50 per cent gain. It is further obvi-

ous that a well-designed and efficient, yet not ex-

cessively expensive, engine could be adapted to

the «npk>yment of these higher pressures, the

gain in efficiency might, in many cases, hand-
somely repay the costs.

The above figures arc at the present moment
particularly interesting, in view of tiie steady rise

of pressure, at sea, that we have observed in late

years. The comparison of the two columns of the

last table suggests, however, auotlier and very
important point : Tiie reduction of the back-pres-
sure from five poimds to two has as nnieli effect

in the decrease of costs of powtT as does increase

of steam-pressure 50 per cent or more; as, for

example, the rise from 100 to 150 or 160 pounds
presstuv. It is useless to raise the steam-pres-
sure, and to accept all t!ic attendant disadvantages
of cost and ri.«k, if the back-pressure cannot be
kept down. Tight stuffing boxes and a good
condensing system arc more important than any
ordinarj' excess of pressure above the normal of

the time.

AN ACCOUNT OF THE CONSTRUCTION AN > PER*
PORMANCB OF A ••CANOB LAUNCH.'*

We herewith illustrate a very handsome little

motor lK>nt, which the builder. J. H. Rushton, of

Canton, X. Y., has called a "canoe launch." Its

water lines arc tho.se of the "Vesper" sailing canoe,
which is 16 ft. by 30 in. One fonr has been adrled

to the length, in a neat overhanging stern, and
about 3 in. to the widtli. making the dimensions
of the new boat 17 ft. by 32 in.

The keelson is of oak, 7-8 in. thick by ^ in.

wide at tlie renter of tlic boat, taperintr to about
I in. at the bow and stern. The planking is 3-8
in. thick of clear Michigan white cedar, except
the f^heer strake, which is of Spani'^h cedar. Red
elm is u>>ed tor the ribs. The deck timbers and
insi le t'oors are of white p«ne, while the deck is

of fine figurctl mahogany 1-4 in. thick. Cherry
is u.scd for gunwales, fender rail, coaming and
general finish. The boat is double-clinch,

fastened with copper and brass, and is finished
with best spar varnish throughout. The skin is

smooth, the laps being naile<l from each side, and
all seams laid in spar vaniish. The cockoit
measures 10 ft. by 10 in., and is pointed with
flaring coaming forward, as in a tail''n<^ canoe.

Close in the bow is a copper air tank, and aft of

that, nnder the forward deck, a gasoline tank of
galvanized iron, with a capacity for eight gallons,

is provided. On account of the propeller shaft,

exliau'^t pipe and nnitTler. no air tank ronld be
placed in the stern, and the space there is filled

u ith cork blocks, thus making the boat non-sink*
able. The lower rail or fender is grooved on the
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under side, pivitiff a finger hold by which tlic

boat can easily be carried by two men on each

side. The propeller wheel is protected by a stout

wrought-iron shoe, which is braced from the

underside of the counter, and which also carries

the foot of the rudder post. The pro;)clling

\\ itli regard to the performance of the boat,

Mr. Ruslitou gives this narrative of his recent

experiences:

"The canoe launch was hauled to Ogdensburg
from Canton, a distance of i8 miles, on an ordin-

ary platform spring wagon, and put on board the

r /
1

LINES OK A CANOE LAUNCH UESIONKU BV J. H. RISHTON.

power is a Wolverine, Jr., gasoline motor, rated

at I H. 1*.. and fitted with a 12 in. two-blade re-

versing propeller wheel. The exhaust pipe passes

aft along ;he bottom of the boat (inside), under
the stern seat, an<l up to the deck, where it out-

lets through a nickel-plated mouthpiece on the

deck, directly aft of the rudder po.^t. The battcr>'

for supplying the electric igniter of the engine is

a dry one, containing five cells, which are stowed
in a pocket under the deck at one side. On the

other side similar pockets hold tools, oil cans and
other sundries. .Almost any grade of gasoline

stean-.cr Empire State. A friend was with me, and
we had intended cruising up to the .\, C. A. camp
at ( Irindstone I sland. \Ve found the wind blow-
ing directly down the river, almost a gale, and a
big sea on, and concluded the dollar asked to

carry the two boats (we also had a 15 ft. by 30 in.

open Canadian canoe along) to Thousand Island

I'ark, about 45 miles distatit. would be money
well spent. W e were put off at the Park, and as

it was then growing dark we remained until

morning. Having no convenient place where we
could house the boats—where we could feel that

I'HOTOr.RAI'H Of CANOK I.A» Nl H WITH THRKE PASSENGERS AllOAKU.

can be used in the engine. The entire outfit

-weighs under 500 f>ounds, and is at its best trim

with three persons aboard of. say. 500 pounds

total weight, making 1,000 pounds in a!l.

they would be safe from the investigations of the

int|uisitive—we anchored them under the dock

on the leeward side and slept in them. At dawn
we pulled out for camp, where we ran the boat
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more or U-ss during thr week followillg, and
then ran down to Ogdensburg. •

"The nm dow n from Alexandria Bay, abCNit

miles by the route we took, was nuide in six

hours with the canoe in tow. There was quite
a sea running, and the canoe persisted in taking

the opposite side of every big wave, and' was con-
stantly twisting the laundi off its course. But
for this drag wc cnuld easily have covered the

distance in five hours. W c consumed, including

evaporation, kss than 8 gallons of gasoline o:.

our entire trip. We found our craft a remark-
ably good sea boat for its size, as was proven by
our taking the swell of a large excursion steamer
at dose quarters, and that without taking a drop
of water into the cockpit.**

The new transatlantic liner Kaiser Friedrich,

building at Schichau's yard at Dantzig for the

North German Lloyd Co., will, in many rcsprcts,

be a departure from the practice which has hither-

to been followed in die fastest vessels. Her gen-
era! dimensions arc 600 ft. length over all ; 64 ft.

beam and 41 ft. (U j)th from the keel to the upper
deck. Her gross tf)nnage is 12,000 '.ons, and
when loaded to 28 ft. draught her displacement
will bo 17,000 tons. She has a double bottom
throughout, and is divided into eighteen water-

tight compartments, so arranged that any three
adjoining compartments could be filled without
risk of disaster. The engines for t!ic twin screws
will together indicate 25,000 horse power. They
are quadruple expansion, with cylinders 4.^.25 in.,

64.25 in., 92.125 in. and two 93,25 in. The en-

gines have five cylinders w-orking on three cranks.

They arc placed amidships, and consequently
there are nre rooms abaft the engine room as
.well as forward. Steam will be supplied by nine
double ended boilers and one single ended boiler,

at a working pressure of 225 lbs. per sq. in.

Three funnels will be fitted and two pole masts.
The boilers will be worked with ITowden's system
forced draft. As the builder has had a very ex-
tensive experience with high speed steamers, the
Kaiser Friedrich should turn out to be a flier.

The double screw ferryboat Chebueto, wliich
was built at Glasgow rcccntlv to ply between
Dartmouth and irialifax, N. does not seem
to be a very good sea boat. She left the Clyde
for Halifax August 15, and, after being out about
260 miles, returned, nearly a week later. The
excuse given was that she had experienced such
severe weather, and had labored and strained so
much, that the crew insisted that the vessel return
to port. The vessel is built in imitation of an
American ferryboat, and is 140 ft. long, 50 ft.

broad, and 13.7 ft. deep moulded. She has a screw
propeller and rudder at each end driven by two
pairs of compound surface condensing engines
fitted on one bed plate. During her trial trip she

attained a speed of 10 knots, her draught at the
time being 9 ft. forward and aft.

RESULTS OF AN INVESTIQATION INTO THE
CAUSES OF TAIL SHAFT BREAKAGES.

A very thorough investigation into the causes

of breakages of tail shafts has been undertaken
by John Gravell for the British Committee of the

Bureau Veritas. His report reads as follows:

With reference to the corrosion and rupture

which so often occur n tail-end shafts, there ap'
pears to be considerable difference of opinion,

both as to the cause of, and the best means of pre-

venting these accidents, but all are agreed tliat

one of the chief causes is the galvanic action

which takes place when Hners of brass or similar

metal are fitted to work in lignum vitae bushea
in the stern tube or stern bracket.

.Among the causes to which the breakage of
tail end sliatts is attributed by various engineers
arc tliese: (1) Defects in the structure or
working of the material of which the shafts are
made. (2^ Defects of design and proportion.

(3)
* Bending stresses set up by the shafting

getting out of line through unequal wear of hear-

ings, or yielding of the vessel under different con-
ditions of loading. (4) Vibration in after part
of vessel. (5) Hammering produced by the sea
acting on the propeller, when the latter is over-
hung, if the after bearing has been allowed to

wear too slack. (6) Corrosion near ends of

brass Hners. Any one of these acting alone, or
in combination with some of the others, will tend
to shorten the life of the shaft, and may so reduce
its strength as to make it give way unexpectedly.

Defects in materia!.-—In some cases of broken
sliatts ( xamination by the microscope has shown
a vcr\ irregular structure of the metal, this irregu-
larity difTering sometimes considerably in difTer-

cnt parts of the shaft. This is specially liable to
occur in shafts made from scrap. When a shaft is

made from iron scrap it is very difficult to obtain
this untnixed with steel scrap, which will natur-
ally spoil the homogeneity of the metal, and cause
weakness. When made from steel scrap, it is
equally impossible to secure its being all of the
same quality and tensile strength, so that a shaft

forged of such material can in no way be homo-
geneous. Shafts made from ingot sted, how-
ever, if not of too hitjh a tensile strength and
hardness, may be perfectly homogeneous if care-
fully forged—especially if forged under a
hydraulic press. Shafts have also been made of
cast steel without forging, and have given great
satisfaction both in locomotive and marine work.

Defective Design.—Sometimes shafts have
been made too to allow not only for the
strains which may come upon them, but also for
corrosion, and sudden changes in diameter are
also sometimes made which prevent the equaliza-
tion of stresses throughout the length of the
shaft, and cause them to be localized, thus lend-
ing to weaken the shaft.

Bending Stresses.—^When bearings wear un-
equally, or when, owing to the weakness of the
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vessel, it yields under different conditions of load-

ing, the shafting gets out of line, bringing heavy

stresses upon the shafting—stresses which con-

stantly vary in direction as the shaft revolves

—

thus tending greatly to shorten its Uie and pro-

duce rupture.

Vibration.—When a vessel is liglitly built, or

when she has powerful machinery, there may be

an atnomt of vibration in the after part which

wll tend to produce molecular changes in the

metal and make the shaft brittle.

Hammering.—When propellers are overhung,

as is nowadays generally the case, and when the

after-bearing is allowed to wear very loose, not

only are bending stresses set up, but the action of

the waves on the propeller, especially in a rough

sea, causes ^he shaft to knock about in the bear-

ing with a hammering action, which is liable to

upset the molecular condition of the metal and

lead to rupture.

Corrosion.—The niajiirity of vessels have their

tail-end shail-4 tUted with brass or g^n-metal

liners, working in bushes lined with strips of

Ugntun-vitae, sea water being freely admitted to

act as a lubricant. When this is the case a gal-

vanic action is set up between the iron or steel of

the shaft and the brass or gun-metal of the liners

tiMtMigh the salt water, and the iron or steel is

eaten aiway at the point whvre the two metals meet,

a groove, sometimes very deep, being formed

round the shaft, weakening it suddenly in one
place and making it liable to break under any
extra strain. In order to get as much light as

possible on this subject I have obtained opinions

from some of our surveyors, and Lewis Evans,
engineer to the North of England Iron Steam-
ship Insurance Association, has kindly sent me a

report on the subject, together with some inter-

esting photographs of broken shafts. The ideas

expressed in his report are practically the same
of those of our surveyors. Thos. Mudd, of

Hartlepool, has also been kind enough to send

a wooden model showing the method of applying
his patent protective sleeve, and a portion cut
from a shaft that had corroded badly at the for-

ward end of after brass liner, after only eighteen

, months' use, together with a most interesting

communication in which he stroii).,'!y contends
tiiat the main cause of corrosion of tail shafts is

due to galvanic action. There is, however, no
wnnimity in the proposals for avoiding^ conro-
sion and reducing the liability to rupture.

Amongst the suppcstinns for curing the defects

found to exist may be given the following:

When there are brass liners working in lignum-
vitse. fi) To carry the brass liners the whole
way within the stem tube, the joints being either

brsued or soldered, or otherwise made water-
ticht. But even with tliis expensive arrange-

ment water has been known to get through the

pores of the metal and corrode the shaft under-
neath, where such corrosion could not be seen,

(2) D. B. Morison's patent, in wldch the ends

of brass liners are made of sit-zag form where it

touclu-.-. I'u >li:ift. so that the line of corrosion, in-

stead oi running round the shaft al one part of its

length, should take a similar form to the brass

liner, and thus be distrihutci! over n ^.^reater

length of the shaft, a) To carciuliy lap the

shaft between the liners with marline, well soaked

eidier in Stockholm tar or red lead, covering with

canvas and painting well over with red lead

paint. This has been i r.ivl 1 iTu irtu in propor-

tion to the care with which the lapping is done, so

as to sectuv a thick and unbroken coating of tar

or red lead; but it has the disadvantage of being

troublesome when ;hc shaft has to be examined.

(4) The method Patented 1)\ Thos. Mudd, of

Hartlepool, of protecting the shaft between the

liners by a tube or sleeve of india rubber, made
tight at the ends of the liners. TTiis has proved
very successful in many steamers. (5) Filling

the space round the shaft, in the stem tube, with
tallow, or a mixture of tnllow, and cither rape OT
mineral oil, means being provided for adding
fresh grease to replace any that may work out,

and so keep the space full. This has proved
cl^icicnt when the tallow has been pure, and free

from any trace of sulphuric acid used in its prep-

aration, and when the space has been kept quite

fall and the shaft protected from contact with sea

water. (6) To do away with the brass liners

and lignum-vits bush, and to let the shaft work
on long bushes of white metal. This has worked
well when the white nu-tal bushes have been long
enough and well lubricated either by water or
grease, and has been largely employed in torpedo
boats and other small craft. (7) Cedervall's

patent protective box, which is bolted to the for-

ward face of the propeller boss, and contains a
ring or gland (packed inside and out) pressed out
by spiral springs, and running watertight against
the after-end of the stern tube. Tlie stern tube is

fille<l with the best olive oil.and grooves are cut to

let tlie oil get to the bearings and air to escape.
The oil is prevented from gettintr out by the ring
or gland, so that the consumption of oil is very
small ; and is made up by a pip>e and cock on the

watertight bulkhead at the forward end of stern

tube. This has worked well on Swedish vessels.

Recommendations.—In view, therefore, of the

above considerations, I would offer these sugges-
tions: (a) That tail-end shafts should not be
nia>le of scrap either in iron or steel, but that they

should be of ingot steel not exceeding thirty tons

tensile strength, and that when foi^ied it should
preferably be imder a hydraulic press, rather

than under a steam hammer. Also that whether
forged or cast they should be well annealed, (b)

Tliat whe^i fitted with brass or gun-metal liners

working in lignuni-vil:e bushes, all parts of the

shaft between and beyond the liners should be
thoroughly protected from contact with sea water,

(c) That when not fitted with liners as above,

either some such arrangement as Cedervall's

should be adopted, or if the shafts work in white

metal bushes, these diould be of ample length and
well lubricated by either grease or water.
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IMPROVED APPARATUS.

ACETVLENK
GAS BURNER.

entirely independent

iar>' machinery on

Acetylene Qas Qenerator and Burner.

For the purpose of il-

lumination aboard ship

acetylene p;as is attract-

ing the serious attention

ot vessel owners. The
compactness and cheap-

ness of tlic generating

plant, and the ease

with which the man-
ufacture of the gas
can be carried on, or

stopped, is likely to

cause the substitution of

acetylene gas for elec-

tricity in many cases.

The lighting plant is

of the main or auxil-

board a vessel, and
where electricity is not used for purposes other

than illumination it is at a great disadvantage as

compared with acetylene gas. The manufacture
and use of this gas has. of course, only recently

passed the experimental stage, but now forms of

apparatus are obtainable which the trained staff of

the engineers' tlcpartment of a steamer can use

with absolute safety. A convenient form of ap-

paratus for using this gas is here illustrated. It

consist of the "Naphey's" generator and the spe-

cial burner which is necessary for the production

of a smokeless flame. The generator is of the

class known as "dry." It consists of a dnim of

sheet steel, within which is a receptacle for calci-

um carbide, from which the gas is produced, and
a spraying apparatus for supplying the necessary

proportion of water. There are two man-holes

in the drum, one to supply the carbide and
another to remove the waste. There are also

three connecting pipes, one an inlet for water,

another to give an exit for the gas, and a third

as a drain when flushing or cleaning the tank.

There is also a mechanism for turning over the

carbide while the generator is in use. There are

two valves attached to the generator, one to con-
trol the water supply, and the other the pressure

of the gas. This pressure automatically controls

the water supply so that the gas is manufactured
as needed. Calcium carbide is a hard bluish-

black crystalline substance, which is packed in

convenient sized air-tight cannisters. In opera-

tion a charge of this carbide is placed in the

generator, and the water is turned on slowly. An
immediate generation of gas in quantity takes

place. By having an excess of carbide and a

minimum of water a tlry gas is secured, and the

operation of the machine is not affected by the

rolling of the ship. Tlie gas so generated is piped
in the same manner as ordinary water gas, and
bumcd in the special burner shown in tlie cut.

This has two tips, from which gas is emitted and
burned in a flat flame. When so burned the gas

is intensely brilliant, producing a light which
closely reiicmbles daylight. For this reason a
very much less quantity of gas is needed for each
burner than would be the case with ordinary
water gas. The proportions are, acetylene, 1-2

ft. per hour for 25 candle light, and ordinary
gas 5 ft. per hour for 16 candle light. In the

.\aphey generator one pound of the calcium car-

bide of commerce gives an average of 4.48 cubic
ft. of acetylene gas, or nine burner hours per
pound of carbide. A generator with a capacity
of 1,000 pounds of carbide occupies a space 3 ft.

I)v 6 ft. This will operate 40 to 80 lights, and
will give an illuminating value of about 80,000
cubic ft. of ordinary gas. The American agents
for the ai»paratus described are J. B. Colt & Co.,

117 Xassau street. New York, who wnll give any
additional particulars needed for special cases.

Surface Condenser and Pump Combined.

A surface condenser, combined on one base
with air and circulating pumps, is here shown, as

made by Dean Bros., of Indianapolis, Ind. The
condenser is placed on top of the pumps, form-
ing a self-contained apparatus. They are made
in various sizes, from twenty horse power up. All

air pumps are provided with sealed chambers to

prevent air from leaking at the piston rod, and
the valves are arranged so as to be at all times

submerged with water. Instead of using cradle

bars to connect the cylinders as shown, the cylin-

«Icrs are frequently placed on a bed. The
surface condensers manufactured by this con-

cern are made of selected material, with cylin-

drical shells, as that form combines lightness with

strength. Tliey arc provided with necessary

openings for exhaust steam and water connec-
tions; also, for hand holes for cleaning. All air

and water pockets are carefully avoided. The
tubes are of brass, specially made for the pur-

pose, and are tinned inside and outside. The tube
lieads are of solid brass, with brass glands and
cnrd packing of the style adapted by U. S. gov-
ernment engineers. Baffle p'.atcs are arranged
for distributing the steam and protecting the

NAfHKV's ACETYLENE GAS OENERATOR.

tubes at the opening. The steam is also diffused

over the tubes by traverse plates. The tubes are
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supported at their centers to prevent sagging, and out of tlie heads. One ami a half to two square
stop lugs are provi«k'd to prevent the tubes from feet of surface is required for eacli horse power.

SKETCHES SHOWING CONSTRUCTION OK DEAN SURFACE CONDENSER.

DEAN tIROS. ' COMBINED SURKACE CONDENSK.K AND PUMPS.

"creeping." Without such stops the tubes, by depending on the economy of the engine and
contraction and expansion, arc liable to be drawn temperature of the circulating water.
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CrOM Adjustable Water-Tight Door.

A new adjustable water-tight door, the in-

vention of Frank \V. Cross, of Washington, is

here iUustrated. The design of the door is such

board ship, and that it h durable and inexpensive.

It is naanafactured by T. C. Basshor & Co., a8

CKOSS DOCK—DETAIL ** B.

that no cuUinp^ or alteration of the frame i^; ncccs-

sarv in putting tiiis door on ships that have the

old style door. The clamping dogs are secured
tf) tin- d oor, an advantage where a door comes in

a passage where there is not room to put them on
the bulkhead. A stop is fitted to liold the dog
in position, so that there is no chance of a dog
dropping down betM^een the door atid the frame
and Vx-ing bent or broken. The dogs a;it| hinges

are adjustable, allowing the door to be moved in

or out so as to bring the angle iron in safe contact

with the rubber packing. Wear of the rubber can

thus be taken up readily by moving the jam nuts

and turning the brass sleeve. This is much less

troublesome than taking out the rubber and put*

ting a liner behind it The tendon can be ad-

justed so nicely that the door will be water-tight

without excessive pressure on the packing. It will

be noticed that the groove for the rubber pack-
ing is the reverse of the usual style. In the old

dovetail groove it is necessar>' to stretch the rub-

ber to get in position, as the widest part of the

dovetail is at the bottom of the groove. In the

Cross door the rubber is readily slipped in place

cut to exact length, an<l there is no tendency to

contract and leave an open space between the

ends. The levers on the door are of cast steel,

CROSS DOOR—SECTION SHOWING CLAMPS.

put on the spindle separately, and if broken or
bent can be readily replaced. It is claimed for

this door that it is a simple and practical con-
struaion, one that can easily be repaired on

CROSS DOOR IN POSITION.

CROSS DOOR—DETAIL OP CLAMP.

CROSS DOOR DETAIL OK HINCE.

Light street, Baltimore, Md., who will be pleated

to give any additional information desired.
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Neptune Closet for War Vessels and Yachts.

The Neptune closet, here illustrated, is designed

especially for use in vessels in which the closet

must be located cither below the water line or at

tion of Geo. B. Howells. The dimensions are:

Length over all, 22 1-2 in.; depth from front of

scat to back of discharge coupling, 30 in.; height

ironi deck to top of seat, 17 in.; dia. of supply

REAi:AN CHOHI'INC ORATK, SHOWING I'OSITtoN OK CHOI'PERS IN USK AM) AT REST.

such a slight elevation that a pump is necessary

to eject the contents. In this class arc included

war vessels and yachts. It consists of a galvan-

ized iron base plate upon which is mounted a

pedestal bowl of American vitreous porcelain,

with hardwood scat and cover attached, and a

brass supply pump and inlet valve and discharge

pump, operated by a single lever. It is so

arranged that the supply valve cannot be opened
except by operating the lever, which also con-

trols the discharge pump, so that an overflow is

not possible. During the operation of pumping
out the closet water is accumulated in a refill

chamber, so that the bowl is constantly supplied

NKPTUNE MARINE PI;MP WATER CLOSET.

with water. One great advantage of this closet

is that one lever does all the work, and there are

no foot treadles or hand pulls to be worked before

water can enter the supply pump. It is the invcn-

pipe, I 1-4 in., and of disrharge, 2 in. The closet

is manufactured by McCambridge & Co., Ltd.,

523-527 Cherry street, Philadelphia, Pa.

Reagan Dead Bar Chopping Orate.

An improved form of grate which has been
tried with much success under severe conditions

of service, is here illustrated. It is named after

the inventor, the Reagan Dead Bar Chopping
Grate. The general arrangement of the grate

can be seen in the accompanying engraving. The
dead bars are made very strong, more than 1-2 in.

thick at the top, which is pointed round with two
rows of air holes opening into larger air cells be-

low on either side of the rib center. This is 5-8 in.

thick, and extends the length of the bar. The
dead bars can be lifted out or dropped into place

between the choppers with ease. They stand

about 1-2 in. above the choppers and support the

body of the fire. An air space is thus maintained
h>etween the chopf>crs and the bottom of the fire,

as the fire crusts and arches from bar to bar. As
the grate is made in short sections with abundance
of air passages there is little tendency to change
of form and distortion, which is so troublesome
in ordinary grates. It will be noticed that the

choppers in the front and back halves of tlie

grate can be operated independently or together,

as required. Though the grate looks complicated,

it has been found in practice to be really simple,

and that it will work effectively under extreme
conditions of forced draft. Its strongest point,

perhaps, is that by its use the nominal and
effective grate areas are identical, a condition
which it is impossible to maintain with ordinary
grates and heavy firing. It has been used success-

fully on many ocean vessels, including some of

the fast ships of the American Line. The grate

was invented by James Reagan, of the Water Cir-

culating Grate Co. of Philadelphia. In New
York and Philadelphia the sale is controlled by
the James Rcilly Repair and Supply Co., 230
West street. New York, and foot of Washington
avenue, Philadelphia, Pa.
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The navy esliniatcs for tne liscal year ending

June 30, 1899, have been approved by Secretary

Long and will be presented later to Congress.

The total is $31,091727-55. or §2,224.208.64 less

than last year, for which ihc total was $^4,215,-

936.19. This is a mere matter of totals, however,

and not economies, for the building program only

contemplates the constniction of one vessel, a

practice ship for the naval cadets. This cessation

of building may be good politics, but it is poor

policy if the nation desires to keep in the [)rocc£-

sion of naval progreiss. This is not simj)ly be-

cause advances in material and construction arc

continuously being made by foreign powers, but

because American builders have now had suffi-

cient experience in the construction of war vessels

to do quicker and better work than ever before.

Every yard in which ships of the new navy have

been Iniilt has learned much about construction

which it did not previously know, and good a.<;

the first ships were it is certain that better ones

could be built now; not stauncher vessels, but

vessels in the building of which a thousand and

one little ni'i'.lihcations which practice has sug-

gested could be used. Then, too, such yards have

gathered together forces of trained men, who have

become highly skilled m the exact kind of woric

demanded. Tlicse men unless continuously em-

ployed will drift away into other lines of work,

and any practical manager knows tiwt it is not

easy to create such forces out of new material.

The estimates include these items of special

interest:

Construction nJ repair of veiaeU, $/.5oc,'x>o; repairs to U.
S. S. Hartford. km-; repalm to U. S. .s. fhtcgo. fji^.m^; steam
tii^' f<ir l'«rt»mouth, tsn.rxio; imiirnvrri-.i'nt <if nsi t nc •. lor. plant*
u: i'' r!»mc>uth. Hi>»ton, Jin Nt w W rk. * • ; I.iaKue
Uluod, StOiOuo; SSurfolk. $50.0.,: Mure- Islanil. f s '-loc.; I'ut;et Sound,
SsBMa. FMT COfflptotion repairK und prrscrvation of muchlnery,
MsOiOee; parellMC, tiandlinir and nrrxrrvation of all material.
%ta,^tx>; improvcmrnt* in •-nitinrr'-'ni; pl;int» at Hi>»ton, $15,000;
Norfolk. .«.; Key West, iv, .> I'urt 1 irchiiril. J,f,oit; exptrl-
incnts with lif^uiil tm-I nt Nc" York, $',.i«xi; rxpcriiiicnts with
faal on two torpr'-lo h.in:'-. §in,

Coastrudiun urn', machinery on account of hulU und outfits

ot TWMla and ateam mactainarjr of vcsseta already aui bar Ue4.
$nnoMm amor Hid mtanint, •(.saJoo: iamaM NainrMttlp.
maatt 9i7s,oaB; for ono ooaipoBito vaaaal propallad by tM, 9i«S4*oa

The last item, of $125,000, is presumably ad-

ditional to the like amount already appropriated

by Congress for the construction of this vessel,

the original amount being inadequate.

Elsewhere in this issue a reference to the con-

struction of an experimental tank at Cornell

University will be found in a description of the

uses of such a tank by W. F. Durand, principal

of the School of Marine Construction at Sibley

College. While this tank is a part of a general

hydratdic laboratory installed in charge of the

College of Civil Engineering, it is expected

that, through the kindness of the director

of the college, it will be avaDabk for dis-

tinctively marine work as welL With char-

act eristic modesty Prof. Durand refers but

briefly to the results which will undoubtedly

follow the equipment of this station for experi-

mental investigation of those problems which ap-

ply to safe and economical navigation of waters.

In considering what has been accomplished by

the use of similar apparatus abroad, and properly

estimating the qualifications of those intrusted

with the work of experimentation, the establish-

ment of this tank is the most important under-

taking in the history of American marine con-

struction since Ericsson laid the keel of the Moni-

tor. Contrasted with the progress made in other

lines of scientific research—even in the abstruse

field of astronomy—advancement in marine con-

struction has been very slow in America. We
refer particularly to steam propulsion. There

has been much latent talent, which in certain lines

opportunity has developed beyond competition.

Witness the superiorityof American designed sail-

ing yachts. Rut. generally speaking, there have

been few opiK)rtunitics and fewer facilities. How
many builders follow certain fixed rules or ideas,

the only reason for which being that tiieir an-

cestors did so, and like as not made money. Now,

however, there is a prospect that American genius

will have an opportunity to assert itself and in
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a purely scientific way. This is perhaps the most
signihcant feature of the undertaking, for it is

usually charged that progress here is induced by

dollars and cents. With the Ithaca tank in

operation America will enjoy the distinction of

being the only country to pOMess such oppoe-

tunities completely removed from all purely com-
mercial or naval purposes. The good results

which thus must follow are incalculable, for the

results of tnveatigation will not be read in secrecy

and padlocked in security, but spread abroad
among the profession. Every American builder

will be a beneficiary, and it is a safe prophesy to

make that the tank at Ithaca will influence not

only the build of the noble liner, but even the

unnamed barge which carries city garbage. It is

a g^nd work for which the trustees of Cornell

University have appropriated money, and it only
remains to equip the station with apparatus com-
mensurate with the needs of science and the

capabilities of those intrusted with its charge.

We are frequently asked if it is necessary for

the owner of a motor boat, using other than steam

power, to have an engineer's license or empk>y a
licensed engineer. The law governing the opera-

tion of motor boats is of recent date, having been

approved January 18 last. It is entitled "An act

providing for certain requirements for vessels

propelled by gas, fluid, naphtha, or electric

motors." By its terms, all such vessels of "above

fifteen tons burden, carrying freight or passengers

for hue," are subject to the United States stat-

utes relating to the inspection of hulfs and ma-
chinery and requiring the employment of prop-

erly qualified engineers and pilots, and a strict

compliance vnth the navigation laws. Conse-
quently, the law docs not apply to motor boats

of small capacity used for pleasure only. Owners

of such boats, however, who usually act as their

own engineer and pifot» should, in justice to

themselves^ to those whom they may carry, and

to the owners of all other craft, make themselves

thoroughly familiar with the construction and

safe operation of the apparatus used for propelling

the boat The many accidents which happen to

such boats are usually due to carelessness or gross

ignorance on the part of owners. They should

also carefully study tiie rules of the road, and

observe these strictly when running. Any disas-

ter which might result from a breach of the rules

would place the owner at a serious legal disadvan-

tage in diril suit, not taking into consideration his

moral re^Kmstbili^r.

The fifth general meeting of the Society of

Naval Architects and Marine Engineers will be
held in Xev York City during the present month.

Through the courtesy ot the executive officers of

the American Society ot Mechanical Engineers,

the place of meeting will be in the building la

West Thirty-first ^tmt, the well-known head-

quarters of engineering societies in New York.

The proceedings will be opened by President

Gement A. Griscom, Thursday, November 11,

at 10 o'clock in the morning, and will continue

during the day and on Friday, the day follow-

ing. The meeting will terminate in a pleasant

social gathering, which will take the form of a
banquet at Delmonico's on Friday night, com-

mencing at 7 o'clock. An interesting and diver-

sified program has been provided through the

efforts of the Secretaiy-Treasurer Francis T.

Bowles. The papeia cover a variety of timely

topics, and are representative of the widespread

marine interests of the country. The list of

papers reads:

ThmOv. llMMBlMr n* iSir.

Watertight BulklMad
the u. .s. s. CblcMCtx B]pWailaiBBBnmmC«wtaa,BM..a«nli«r.
Keeuiatlou foT Ijnadhig V«aMlfl. Br Lewte NuHMf Biq.t

mettiDer.
Torpedo Roat De«ipi. By AssUtant Naval Constructor H.

G. nilmor, U. S. Navy, aaaoclate.
The Commerce of the Oreat Lake*. By C. B. Wheeler, Btq.,

nirtiilK-r.

Pr<)Kr< !.«lve TrUli of the "Ouardlan." By Prof. C. H. Pea-
bodr. mr.nlier.
An IvxfM-rirjicntuI Stmly uf the Inlluence of Snrface upon the

Performance of Screw l*ro]ielIcr«, I'relimlnary Paper. By Prof.
W. P. Uurand, member.

Friday, November la, i&j;.

Some Notes on the Speed Trials *ad Bzpertonc* io Comml*.
siono' • - ..

horn.
Performance of Scotch Hoiler* and fheIr DnrnblHtv Under

1^ PfoC. Qmrg» R. Ko-

I of oar New Battleship*. By ChMG«tmnMtm nrfMpHMu
n, V. S. Navy, vice-president.
frformance of Scotch Hoiler* and fheIr Dnmt "' " "

Forced Druft- By Edwin S. Cramp, Ebu ,, member.
Use of Watvr-Baliaat for Colliers in the Pacific Coast Trade.

By William P. Prw,Baa-m«Bbar.
Estimated Welshtt flt MMUMrj.

Dermott. member.
Navy Yard ExpeneN. Bf Nswl

U. S. Navy, member.
_rwmmuk ateerteirOMr, m ApplM t* tto V. 8. UnJtar
TovTOfs By JC« ^« j^^uQf't BSQ*ft nvDibsr*

Other business to be transacted at the meeting

wnll inchide the election of oflficers, disposition of

applications for membership, and probably the

drafting of a set of resolutfoos expressing appre-

ciation of the splendid reception accorded the

delegates to the recent International Congress of

Xaval Architects and Marine Engineers in Lon^
don. Secretary George HdmeSt of the Institu-

tion of Naval Architects, recently sent to Walter

M. McFarland, U. S. N., a very courteous reply

to the joint letter of the American visitors, writ-

ten before their departure from London. As
a supplement to this issue we present our

readers with a ^oup of portraits of members of

the society, representing tlie science and art of

American shipbuilding and marine engineering:

in various sections of the country.
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CORRESPONDENCE.
[Communieatitms 0m matlertot Mtrett to mat mt fngiiiten. tor

inserlion in the correspondmct Jrfsxrtmtnl . are so/icilfJ. T/irst,
mkerntrpcsuMf. should bt sufpUmeHttd by rough s»!rl£hfs or draw-
iHft, whiih wi// bt refroductd if MtCMary to Uiuilratt th* tuijttt.
without coil to the writer.
h ull names and addrestes sk»uU bt ghm, ilU pwUkaUim Oj

thtuv»tUb*imtkAildwktrtr0qmttUd.
<f> do not astuHu iwtfMiMMMiy ftr l*t ttMtm$ npruti* <r

WalMthaert Valve I>iit(rain Wanted.

I l.irewlth enclo«e a ceutor line sketch of the
\Vnls( hnort valve Rwir ns iisod in luailnc work. I

have boon Riven to uudci-staml that thi« pear Is also
U8f'il 111 locomotive practice in certain countries in
EuHipe. 1 liavc been unable to liml any literature
dealing with tliU year, and as 1 am aoxluus to luiow
wiMt tiM ralTe diagram Uxrits like. I take the Dberty

r<Mniirc(l to go cltli.r aliiad or astern, aud that tke
valve is plat ed at tlic hai k or front of the cylinder,
thus .•iuviuK sjiacc li^twccn the dlffcreut cylin-
ders or an f'ii<.'itic. allowinK tlie eccentric to be
put closi- lo I he crauli t heek. The explaii.-itiou of this
gear may be easily understood by referring to the
8ketcli. A single eccentric and rtnl oscillates a rocker
quadrant which l.s pivoted at point c;. This rocker
quadrant has a saddle block slidiuK in It, and this
saddle blof k can l>e drawn from one end cf the qnad-
rant [II ilie iiiiier by means of a dra;; link from th*
weiuli shaft lever, thus putting It In either the alnrnd
or asieru (wsitlou. This saddle block has a radluti
arm, Hl>, connected to it by means of a wrlst-pln,
eomiM-IlinK the Imttom end of the radius arm to move
with It into the ahead or astern position. The radius
of the curve of the rocker quaiiraut Is equal to the
teogtb of the mdlus arm. The radius arm Is also
COniMelad wltli a valve lerer at imlnt D by a wrlat-

pin. The valve lever drives the valve stem
at point F, and Its other end. A, ts driven
from the main eni^ne cronshead by the
link CA. The end of the valve stem works
between guides, and the valve lever drives
It by means of a wrist-pin. The arrange-
ment of the gear Is as follows: Place tbe
crunk-pin on tbe top dead center. Swing
the rocker quadrant In such a position that
<iD is perpendicular to its tangeirt at G.
In this case D is tbe center point of the
curve HUK, and if tbe saddle block is

tbrewn from H to O and to K tbe point D
will Dot ihlft, and the valTe lever will re-
main atatkmujr. The point of attachment
of the eoeenttie xod to the locker qnadmut
atM most tie a» placed, when the qnndxant
la in tbe Iwfioce-mentloned poeMoin, that
tbe line JfO te tbe center of tbe main en-
gine abaft and MG to tbe rocker quadrant
pivot make an anifle of W deg.,

of reipiestlng you to publish the sketch
with ilic Iinp4' that some of your sub-
ficritierv may lie able lt» give the In-

fnri i.iti 11 retpilred, or devise a dia-

gram. The main characteristic of

this gear Is that only one eccentric is

cBima UKB sKETCii or wAtscHABar valvb obam.

tbe obiter line of the eooentrle BQ roast be at an angle eC M deg.
fiKBMO. It Is evident tbat when tite eraaltfbi fsea te flie botlem
dead center tbe eccwttle wtU bare revolved Iw deg.. and the eocenp
trie rod will be at PM, and tb» rocker qnadnnt will maintain tbe
same position as wben tbe crank-pin was en tbe top dead center.
N«»w Boppoee that tbe radios arm was to oeenpy the position OD.
that Is, half way between ahead and astern. H wonld remain statktn-
ary if the engine wereturned and only the valve lever would move,
driving tiM valveetem tbroogh a distance FH. If now tbe mdlvs
arm were pot on tbe ahead position at H, and tbe crank-pin were
eomiiw vp^ M wHI move to II'. the rocker qnadrant will tilt and
drive D to IK and B to V. On the down stniie V wlD be depressed
In tbe sane way. so that tbe aetml abrake of tbe valve In either the
fall ahead or aaten poeltlona wfll be almost twice tbe distance BF.
It la evident Oat nnder no condition will the end of the valve lever
B swing In the are of a drde. In linking up this gear It la only
necessary to shift the welj^tAiaft lever, or tbe linking in gadget
on tbe some, dragging the saddle block nearer to G. This shortens
tbe stroke of tlie radius arm and consequently that of the valve.
In devising a valve diagram for this gear, according to my Idea tiie

following may be assumed: (1) That tbe saddle block does not slide

In the quadrant diirlni; one revolution for a Hxed position of eut-off.

(2) That the eccentric rod is of Infinite length, benee Its anuu-
larity may be neglected. (3) That the radios arm Is of intiuite

length, so that Its whole motion may be supposed to l>»^ verti al. i4>

That the crosshead link Is of infinite length, and also that equal di-

visions of tbe stroke AB will be prc^ortiooal between points B and F
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wben ttie radius arm \a at UI>. TLu augularlty of the
counectlDK rati, however, must be tnki'u lulo account,
as in marine work the cunuec-tlnj; rods are only
slightly iougor than twice the airoke. In actual
practice a line drawn through point D par-
allel with the valve rod would InterBcct the
rocker quadrant at a point about half way
between il and G. This helps to reduce the
angularity of the railUis arm when the engine Is

going ahead. From the above description It can be
seen that the principal feature.s of this gear are that
the Iend» top and bottom are constant for any posi-

tion of cut-olT, also mat it gives a long steam open-
ing and a quick cut-off. In altering the setting of e
valve within certain limits on an engine fitted with
the Si«>plii'nson link motion, it Ih a simple matter to

Hhlft the eccentrics and alter the laps on the valve,
but with this gear it would seem that any alteration
would entail cousiderably more work. The eccentric
could be shifted, but the leads top and bottom would
then not l>o constant. The throw of the eccentric
could be altered by making a new sheave, but tbie

would entail moving point D on the valve lever, so
that the valve would have the same stroke as before.

In addition, the shifting of iioint D would put it out
of position In reference to the rocker quadrant. If

MISHAPS AT SEA.

Collision Between Newport News and Columbia.

While the passenger steamer Newport News of the
Norfolk-Washington line was on a trip to Washing,
ton early on the morning of September 7, she ran
Into the side wheel forrytwat Columbia, during a
ilense fog. The ferry was on the way to Alexandria,
Va.. at the time, and when nearly opposite that port
she stopped, and the Newport News, which was com-
ing along full speed, struck her almost amidships.
Fortunately the blow was delivered at the paild!c
box and the energy of the ramming vessel was ex-
hausted la crushing the whiH'l and smashing up (he
machinery generally. As will be s«"en In the engrav-
ing the steel hull of the Columbia was not damaged,
and she was subsequently towed to Baltimore to ihe
yard of James Clark Co.. where repairs were
made. Botli vessels are comparntlvely new. The
Newport News Is one of the finest pa.s8enger vessels
of her type In the country. She was built at the New-
IK>rt News yard In 1895, and her dimensions are,

length 200 ft., beam 40 ft. and depth 14 ft. Her tiull

Is of sttH'l. and she Is Htreil with qnndniple exjintislon

I FKnHVnoAT <1U.IMIII\ M IKIC IIKIN(. K\MMKI»
t

the valve xUoue were to be altered, for Instance, the
steam lap were reduced to get a longer cut-off, an
excessive lead would Im; the result. Whatever ad-
ViintiiKes this Ke:ir possesses over the Ste|thenson link
tiiotitin. II won! i seem thai II Is not as tlexlble as the
latter when alterations an* enncerneil. II.

lY Tin: I- ^^»KSi.i:it •-TKvMiiu NKwiMiiT ^^:^v.•^.

engines which Indicate 2.500 horse |M»wer. The ferry-

boat Columbia Is a cttmiiosile vessel, built In ISlM by
William R Woodutl A: Co.. Baltimore. Her dimen-
sions are: length 14H ft., beam 4N ft. and depth 12 ft.

Her niaclilnery ^^>nslsts of a l»enm euKlne with cyJIn-

der 38 In. by 108 In., and one Scotch lM>ller supplying
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steam at 60 lb. per sq. iu. Tbe macbloery was bnUt
and erected by James Clark Oo. Wben Bbe returned
to their yard after tbe collision a survey showed that

the damage to machinery couHisted of acruiihed wheel,
bent wtteel shaft, both cranks bent and tower end of
conaeetlng lod also^ one leg of galloira trune braken,

tal broken, eccentric cam, eccentric strap
^wiuig, crank pin bent and crank pin

braken, all holding down bolts broken, and
ogtne moved from Its original position. This

ennsed tbe temoral of all tbe machinery and the sub-
•Utntlon o( a large amount of new work for parts

damaced bejrond Roair. Tbe wheel was so badly
crashed tbat t«7 Uttle oC It was used in tbe cod-
tnictlon of a new wlieel. Tbe OolvniUa reached tbe
Oburk yard September 9^ and left October 23 undi-r

ber «wn steam for Wasblagton, the repaired ma*
chlnaT working very smoothly during the trip.

A novel method for preventing interferenoc with
their nonunion workers baa iH^en adopted by the
Messrs. Yarrow & Co.. the torpedo boat builders on
the Thames. Tbe shop bos been endeavoring to keep
going at full capacity since the Rvvat strike com-
menced. As part of the pl.iu the piisscnger side-

wheel steamer Boatbampton, which formerly ran In
connection wttb an Bngllsb railroad line in the Chan*
nel service, w.ns moored out In the stream and here
the men \vho replaced the strikers are berthed and
bave their weals. Tbejr are ferried to nnd fro In

boats and stejun lannttsa. A regular routine was
adopted, and the arrangements on the ship placed in
diarge of a special manager who has piOTlded a
number of social features for the entertainment of
the workmen. The program includes cntcrtain-

OMnts Of various sorts, and chnrch serrice on Bun-
dajra. in the evenings after work a steam launch
conveys them to whatever point on the river they
want to go and returns for them again at a certain
hour, all having to be aboard by D.ao o'clock aft

night The bdU to turn ont «i weekdays rings at
lUO e^doek In the morning and hot coffee 1* semd,
nnd nhmitly before 6 o'clock the men are oonrsiyed
ashore. The]r knodt off tn time to take breakfast nt
&30 o'clock, dinner aft 1 o'clock, and tea at 6 o'clock.

The sh4i^a coaqwnv Indodea a Jltaulan, piuUM^ and
n doctor, and so fnr tbe hnndrsd men aboard this

i have dwelt in peace and comfort

The annual report of the American Seaman's
Friend Society, Just published, recalls attention to tbe
great usefulness of this organization. Keports from
the varloiis foreign ports where there are missions
aided by the society all tell of great usefulness and
missionary seal with expressions of appreciation
from seamen. In tbe home field, too, the reports
•how earnest work. The loan library of the society,

for esample, som out 2i>.''> lonn libraries during the
year ending March ."^l. IHOT, In which the volumes
nambere<l in all. 12.G85. The tooks haTe been read
with real Interest, Judging from the expressions of
thoee who enjoyed this feature of tbe work. Of the
regular publications of the society thousands of
copies were circulated. The report shows a sound
financial condition, a small balance being carried
over to the credit of the present flscal year. Tbe
cash receipts from legacies nmonnted, daring tbe
year ending March 81, to $20,673.04. and from othtf
sources of Income to S16.e08.O5 additional, and the
disbursements amounted to 131.001.66. Tbe ofllcen
of the wieletT are: James mwell. praaldent; O. A.
Stoddaid, D.D., Ttanfcesldent: W; Q, 8^ Di.Su
secretary, and W. G. Stnrgee. treasnrer. 'The bend*
qoarten of tin society ale at 76 WkU 'strsct. ll«f«

York. It Is snppertsd by mmnbershlp fees, Tolnntaiy
contrlbvthms and by beqnesti made by charitably dis-

posed persons and gives aid to chaplains at rizteen
rorelgn and nineteen domestic porta.

EDUCATIONAL.
THB ART OP nAKINO HBCHANICAL SKETCHBS*

FOR HARINE ENQINEERS.'-II.

Sy PROr. C. W. MAC CUKD.

It is hoped that the follow,

log brief explanations may
be of service to such of oar
readers as are not already
familiar with the prin-

ciples of maJdug "working
drawings." as dlstingwisbed
from pictorial repieees*
tations.

For illustration: A simple

block of wood, snch as Is

«bo«m in F|g. 1. win
answer. Three sides are

Tlribki, and It la dear that

this rapreaenti the block ss
Bsen fran a point not d!rset>

ly In front bat also abote
It conTeys a perfectly dear

no. 1.

and to^ light of It
ldea«Ctta«fonn,whl«bisthatof aractanffolnr prim,
and a femrti Men of the proportions. Bntasnsltbcr
the anilai nor fbn edpM appear of tbebr tnw focms sr

sizes, no msnraNmcnla could be tnken ftom It nnd
it would be «t no nse to a workman It tan were ie>

quired to make a Mock preetady like fhn ori^nsL
This drawing Is said to be In pertitBHm twhleh means
seen through); since it might be made by looking at

the block through a pane of glass, and tracing tl»

edges thereon in their apparent positions, eadk <

being represented by the point In which a
from It to tbe eye would pierce tbe gU
light travels in straight T

no. 2.

Now in Fig. 2. let PP represent ttaedicef a ffU-

cal pane' of glass, seen from above; sngpcae flia.gg

to be phiced at B In front of It and to ba jMUKf
perpendlcnlariy toward It in the dlreettoai B ft av
let If N, parallel to P P, be an object behind tta||a»

•C«iiim«Doed In Jnly
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In this caso tho rays of llRlit M E, \ E (pr extreme
vUual raj/\i Im hide a <.-<-rtalu ansle n; thvy pierce tiie

glass at m and n, aud m n is the Mini.in-Tit leu^h of
M N. But If the eye be removed to E', the extreme
visual rays will include n sniailcr angle 6, and the
apparent longlli of the object will be tJi' n', which Is

greater than m n. We see then iluit the farther iMck
Uie eye Is placed, the more nearly parallel the rays
will be; If then we suppose the eye to be removed to an
Infinite distance, tho«e r:iy8 will be actually parallel

to each other and to the central ray 8 E. They will

then be perpendicular to the glass, and the apparent
length m" n" will be equal to the actual length M N.
This eqiiality exlstn, however, only because M N Is

parallel to P P; In Fig. 3 it Is not so, and since in

any case the visual rays become perpendicular to
P P when the eye Is Intinitely remote, the apparent
length m" n" Is less than the real length, or, as It Is

technically called, is forUkortmeA. Bat tlicse two
figures show tbat on tbli lapposltlOD as to tbe posl-

ttoo of the eye^ the representation of any point is

found by dnwtaig a perpendicular through the point
to tlw plan* OD whUdi the drawing !• made: and this

li tke dtoUagolsliInf dMractorlme of tii* syctem of
mUkogntMo fniteHmu, oaed In making worUns

FIO. 3.

drawings. The arrow M N was selected for illustra-

tion, since, being long and thin, it can easily be imaR-
Ined to represent an edpe of the block shown in

Fig. 1.

Now, suppose that object to be placed In a rectan-

gular glass box, lil£c a show-case with flat sides, the
Cacea of the block being parallel to those of the box.
Tben standing in front of It, let each visible edge be
drawn on the glass, Just as M N Is represented by
m n in Fig. 2; from what precedes It should be clear

that the result will be simply a rectangle of the same
dlBMnslons as those of the nearer face A. If we tben

fo around and look perpendicularly against the right-

hand side of oior show^oaae, we shall in like manner
pradnee a Tfew of tlw face B, and If we rappoae tba

eye to look vertically downward, we shall tinve on
the lop of the show-case a ninesciitatluu of the
upper face C; and these will also be rectangles, of the
same dlsMiieloDa M tbsea of tto two taceo them-
selves.

Now, suppose the top and the right-hand side of the
show-case to be hinged to the front side by their
nearer edges; then If the former be swung upward
and the latter outward, tbey may both be made to

ru:. {.

coincide with the plane of the front face. The three
views al)ove descrilxHl will then be arranged as
shown in Kip. 4. in which tho three faces of the
show-ease are representee! by the dotted rtx^tangles,

B H being the t»p, E G the right-hand face and
E F the front; E K and E L are the hinged edges.
Elach of these views, then, represents a different

face of the prism. In its true form and size—which
baa glTeo rise to the expression tbat these projecttona

Flii. •>.

show an object as it Is, while a perspective drawing
shows it as It seems. Whether this Is strictly true
or not. it is certain tbat Fig. 4 conveys the Informa*
tlon which will enable a workman to reproduce Uia
original block, while Fig. 1 as certainly does not.

But the dotted lines In Fig. 4 are evidently not
essential In representing the object; the Imaginary
show-case, which was Introduced merely as an aid in

tlie logical deduction of the method and the arrange*
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mcnt of the ililTert'nt views, inny now hv illH|>ensfHl

•with, uiul the drawiuj; of mir luisui iiuule as lu Fig.

B: \\ !• have here niade use of ii fxisi- line, L L. repre-

sent iiiK a liorlzontal plane iipnn which the olijeet may
he supposed to rest—which, though uot absolutely

KIC. t;.

ncccssnry. Is In many eases very useful as imlicatlng
the position of the oiijeet.

StudyiUK these views, we ol>serve three tblogs, VU.:
T ~lhwth rtr'rT two (tiinrn^lntiff •rrily: thuH

A girm Uw IvnKtli »inl 111" lirpwllh.

H " •• length *' " tliioktiritii.

•' " ' bTMMltll " " thicklMM.
|I.-4;on»r<|U<-ntl}-, OM iHwMMIoB Is tiK HMln tWO

vivwi> : thoa

T1i« Ivnftk, Op, i« tb« tiiinc in A nnd H ;

• breadth, om, A ••

•' thicknoH, o M, " ' H • C.

lU.—Con«l<l«ring A aa the front iriew, it i> miti'ol that iho

riew U, which >howR the »iun« obj««t ax M>en from

the right, la placwl at the right of A. Hiid it bMii

(Imlrol to make a Ti«w a* aeen from the left,

Tlaw would hwra bean plaoad at the left of A.

Aad ihew (iliMfTmtlons bold good in all

whetbor the object be a lUnple one like tbal
for iiliutntloot or one of tbe moat eomple
The mere tact that eedi riew gtree waij two dimen-

ilOD* lead! «t ooce to tbe deduction tiiat In geneeal

I 1-7^ . ^

as. for exnini>le. a simple circular cylinder woulJ
iv<niire only au end view and a aide view. But Fig.

(!. in whieli the views A and C are the same as in FIr.
Ti, will siiirae to show that even In very slnijile eases
no less tli:in three may he necessary. It is in the
iiatviie of ihiiifjs iu»|>ossil'le to lay down a nile by
which to dt terinlne either what views or how many
of thi-iii sliould be ma<le: liut there is one axiom
which ;he iK'u'inner siionld tlx in his m!n<l nt the start,

and Keep it thi-ie to 111.- tiuish: and that !s, that the
dniwiiik's njust be such that by tiielr aid tbe work-
man can make wbat ii wanted, and cannot make
anything else.

The position of the block chMCU as the object to be

drawn, in what jirecedes. Is that in which Its lines

and faces are parallel to the paper In each view; this

it clearly the most simple position In which It can
be placetl, nnd It is necessary to possess the Informa-
tion conveyed by Pig. 5, In onler to proceed lutelU-

genily in representing even so simple a thing as tbis

Is, in oblique positions, where the lines and angles
do not appear in their tnn forms and sizes, which Is

sometimes necessary. But It Is to be noted that In

a working drawing the most simple position should
always be selected; and, without waiting for any ex-

plaii itmii of more complicated matters, what bas pre-

viously been explained can be put to very good and
practical use in representing minor mechanloal
details.

In lUostration of this, we give In Fi;;. 7 two rlews
of a small cylinder, with a round tlan^te at one end,
and at the other a square one through which are
drllli'il four bolt-boles. When in place, this piece

may hare bad a vertical or an Inclined position, but
in making a detached sketch of It tbe drawing wUl
be of more convenient form if tbe Cylinder be laid on
Its side. In this case two Ttewe ate sufficient, since

a top view. If made, would be exactly tbe same as tlie

aide Tlew. Since the large square flange bappens to

be at tbe right, we make an end view from tbe left,

becanae then the clrcnlar flange will not obscure tbe
otiwr; in thia Tlew, In fkct, tbe only tblng bidden Is

tbe oufllne m of tbe exterior surface of the blinder,
which la Indicated In dotted linea; aa also la a, tbe
Interior ontilne In tbe side view,
TUa elileet la aynunetiknl nbovt aa axis, wbich la

Indlealad bgr n flne oontlunoaa center line k h, drawn
tbrottfl^ and b^ond both Tiewa; and alioft center
linea are drawn to repfcant tte asca of tte bolt-

holea, aa at ft k.

In tbe end view, a vertleal center Hac, « «, la drawn
tbivngh tbe center «t the cylinder, and tbe eenien
of the bolMMtea are Ukewlae locatad by short crosa

tbaaa linea at* imaginary, tbej

f
'—

-

KHoin

at least three views are necessary to define tbe object
perfectly: and aometlmeo aereial more are leQolied.
There are casea, of coutae, in which two win anIDceb

7.

ongbt never to terminate in a boondaiy line,

tbear abouM be made aa flne aa poealUe conalateaflr
with diatlactneaa.
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'Thene center lines are of the jirentest iiupurtauce
In making a tinlslied diawinp, bein«. in fa< t, always
drawn before the circles are strueli; hut even in a
Kketcb tbey aboald always be put lu, as a guide to
the disni^tniiaii or the tnadilnlit, as the eaae maj

The sketch moat alao be complete in respect to the
dintenHionx. as well as In regard to Instructions for
facing, tnming. boring, drilling and the like. And
in making a sketcb, hh well an n tinisiieil drawing,
tb<> niensuremeata sbuuld always l>e made from
center lines or from finished aorfaces when practi-

cable, for a rough surface is n«v«r perfectly reliable.

Attention is called to the manner ill which tbe
figured dlmonslonn arc arraiiK«Hl in tbJs example. In
till- tlrst place, no ilgure Is placed upon a center line;

IK r are any dliiiensions written close to tbe outlines.
Had tbe diameter of tbe round flange been put In, as
we bave often seen It done, between tbe two lines

abowlnc ita thiclcness, in tbe aide riew, the effect

would OBTe been confuslnv. Biicb flgnre sbould as
far M praetieable itaiid In an open space by itself,

and be so placed as to be coaspicoous and to catcb
the «f mocwrer, eaeb one sboold be biddly writ-
ten and carefidty fonned* te order to wnltA any peart-

blUty oi mistakes In reading tbem; Inattention to
tbis may lead to sertons conseqtiencee, as an error
committed in metal Is often an expenslre matter.

SELECTED PATENTS.
mm, RnuM OBtniATOB. Murte OetrM

IMswMHbnmib, Parit, France. FfM Str*. H,
1899,

In n steam generator the combination with eeono-
ndaer tabes B, loeated at the ivper part eC the gen«
erator, of generator tubes D. above the fire dmmber,
a mixing and eombostlon ehnmher F, between the
eeonooilBer tobee and the generator tnbes, Tsrtlcal
hot sir pipes O baring apertures g fur the cntBUMS
of smtrtdA nlr, these pipes being near the front per*
thms 4tf flie generator tubes, and means for ftoreblg

air from the exterior into tbe mixing and eombos-
tlon dtfunher, nnder preasure. and for beating the
air on Its way to the combustion cluimber.

591,670. Metallic Packino. 1)'i{{<osi B. Jm», Ifreofe*

ijMi, a. y. Filed Apr. 22, im.
A sectional packing, tbe sections of which are

formed of ivUt rings eacb like or a coontetpart of

BKLLEVIIXE blKAM UK.S£KATUll.

the odier sections so ss to be Interchangeable
throoghont. eacb eectlon harlng a channeled fsce
end a ildge-face, the channels bsTing their edgee of

uneqiiaJ lrii;.'tli and the channel and ridge of each
.section having tlscir respective apexes out of alien-

nient wltli mic aimther, coniblneil wltli a stntliti!;-

box and a pUtuu-rod or movable part, tbe packing
sections being made to seat their sides sgnlnst tbe

LAW WCrAtLIC PAGUm.

box and rod while baring the rMges partly Inserted
Into the channela.

BO^ NOTICE.

Books of foreign travel arr sn uuun rSus and so
frequently mere repetitions tbat tbe busy busintres

or professional mau cuunut profitably give time to
their perusal. Tbe exceptions are consequently the
more valuable, and in this class comes tbe little

work "American and Other Machlnerj- Abroad" by
Fred J. Miller, editor of the American Machinist.

The sub-title tells the reader that the book is a study
<tf the Bnropean field lor tlie Intmduction of Auier-

lean machinery. It Is a clever, clear account of what
mli^t be called tbe machinery conditions in all tbe
fncmoet countries of Bnrope. written by an un-
prejudiced expert. The book is extremely opi>orttins

now that manufacturers are wakening up to tbe poe-

sIMUtlea of foreign tra«ie. Allowance will be made
by any rational reader lor tbe few discrepancies

whieb appear in It, as tbe author was apparently on
the more daring tbe whole of hla stay in Burope. It

to spechilly alosUe as representing tbe AmeriesB
rtew 4tf the snbjeet not at long range, bat after a
oarsfid leconnolssance of tbe field. Notes on
Amevlesn machinery abroad which appear in tech*

nlcal pnbllcatloiis are nsnally written by foreigners

IMng abroad whe^ of course, are unconsciously par>

ttal to their own coontry. There is only one serious

mIsUke In the hook: an *<esease^ for the pobUcatlon,
made by tbe anther. This was sntlrely amMeeesaiy.
Not a single nuuAlnery manofactarer In the covn-
try could glre a valid ezcnse why he shosld not read
It. The book Is issued from the prees of the Amertcsa
Machinist, 206 Broadway. New York. Price 90
cents.

The powerful additions to the Itall.m fleet were
lannohnl recently from Italian yards. One was the

annoretl crniser (laribaldi, and the other the Iwttie

ship Emmannele rillberto. The Garibaldi is :t2<; ft.

long. 00 ft. iM-am and 2:< ft. mean drangfat. displacing

<l.840 tons. Slie is protected by armor plate T Iti.

tbick. 54 in. wide forwnrrl. and In. aft. Slie 's

fitted witli engines of la.fNiO horss power, and will

have a sea speet' of 10 knots. Her offensive liattery

consists of two 8.76 in., 80 too gana. six 4.76 in., and
ten r>.7.'i in. The two latter batteries are rapid-fire.

There Is also an extensive equipment of machine
gnna and torpedo apparatus. The battleship Eui-

manoele Fliii>erto is .t42 ft. long. 88.0 ft. t>i>am. and
haa displacement of n.soo tons. She Is fitted w itb n
protective deck and ILarveylzed armor, varying from
1 In. in the gun shields to 7 in. in tbe turrets. ITer

gun sqaipment indades four 9.9 in., two placed in the
fonrord torret and two in the after. Also eight 4.0

in. and eli^t 2.2 In. with the usual equipment of ma-
cbine guns.
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CATALOGUES.
| ^ ^mUC TX2i^

November, 18S7.

UserB of search lighU will be mucb Jnterested In

Catatoluo A Ibat ha! been Issued hy Tto. CarUsie &

Finch Co.. S34 West Sixth street, Cincinnati. Ohio.

'ri.0 cataloRnc Is prln.e.1 in colors. |""/^;>'"P£;

eleven pauen of matter, devoted '
,

lllustranHl description of the Bcveral sizes and types

of searchlights made by this company.

A leather covered vest pocket memorandura l)ook

Is being i^ent to all enquirers by t^e Boston BeltinR

Co.. 208 Devonshire street. Boston. It contains much

Information regardlnj? ho«e packing, Kaf'^et'^;^" >

other rubber ftoo^ls. besides Important points reBanl-

Inir steam pressures, a calendar for lJfl«*, «tc.

There are also tiftv or more memorandum pages.

A cloth bound catalogue has Just |>een Issu^l by

tlie T'niled States Metallic racklnff Oo.. 427 North

'I hlrtoonth street. Philadelphia. I'a. It Is pocket siae

and comprises In considerable detail, with numerous

illustrations, all necessary Information regw-dlng inc

packing manufactured by this company and also re-

Kar^llng pneumallc hammers and drills. These ham-

mers have found very extensive use for cnlklnB boil-

ers and flues, cutting oft scale, clipping boiler plates,

etc.

The steam regulating devices and steam putiips

manufacturefl by the Ma»on Uegulntor Co.. B Oliver

street, Boston. Mass.. are tlwrouphly llluslratwl and

fully descril>ed In a jKioket-slze pri<e list and cata-

logue Just from the press. The catalogue comprises

40 imges. Is supplied with an excellent Index and

has an lllnstratlon on almost every page. A number

of diagrams and sectional views are given which

add to the value of the text. Copies may bo had

upon application to the company.

An annex to the twenty-eighth edition of the

gejicral catalogue issued by the Keuffei & Esser

Co, 127 Fulton street. New York, has been found a

necessity, and Is just from the press. It Is a trade

price list of some over 30 pages, and should be on the

table In everv draughting room for ready reference

In connection with the complete catalogue of this

companv. This pamphlet Is made especially f^ni-

pletc by a fine Index. It Is made the same size of

the general catalogue for the convenience of filing

away with it.

BUSINESS NOTES.

A FIRE ALARM OS SHIP BOARD-Thc great

danger from fire on »oard ship has led lo the Intro-

duction of several systems of giving notice of a flre;

one of the latest systems being that of the Marine

Union Fire Alnrm Co.. 925 Chestnut street. Philadel-

phia. This system Is in use on a number of coast-

wise and other vessels, and was mentioned In con-

necticm with the description of the Princess Anne
publishwl in the August issue of Marine Engineer-

ing. Several serious fln's have been prevented

latelv on vessels uslnji this system.

STEAM MOTORS.—.\ steam motor of especial

value for uses In which compactness Is desired Is

now being put on the market by James T. Halsey,

Twentysixfli ami (^allowhill streets. Philadelphia.

The motor rati l>e phtred in any iioslllon and Is

adapted for rniinlng launches, electric plants, fans,

or almost any tiling. The tnofor hns nn connecting

ro<ls, no cross heads, eccentrics, or eccentric rods, and
Is noiseh'ss, Itut it Is not by any means n rotary en-

gine. These motors have li»H>n us»h1 for sev«'ral pur-

poses on board several tran-satlantlc liners as well

as on smaller vessels. Every entriiieer who has In-

terest In such devliM's should have a copy of Mr.

Balsey's circular.

That Never Fails.

IM.KT

OLTTLET

ESTABUSHeO 1B7*.

INI ET

OUTLET

The Heintz Steam Saver

ha» be«n adopted by the Mariii« of Belgiuna, Vnau*

RuMia and Germany and i* now attracting univef-

•al attention amonpt the fraternity in the Unit«i

State*, wht« it i» now being intnxluccd.

^ ^ WHY 4»

it docs K) can be readily understood fay ootiflg the

n»ioM. It ii the SIMPLEST trap in existence.

Ha» no levers, floats, air valve* or grinding joint* to

wear out. Vorks in ANY POSITlpN at any

p««« up to 200 pounds "Fitch" or -lirt" oo

the *hip ha* no influence oo it* result*.

ELEVATES the water anywhere.

CONSUMES NO STEAM.

DOES NOT BACX UP.

NO INSIDE PRESSURE.

1

Easily and quickly opened.

I

LASTS A UFE-TBffi.

C3iief Engineer of the InUmational Steanuhip Co. »ay* :—

Hk. the tr.p b«.ur ^^-n^n^ I^h.v.^'-I,'^"."'*

THE CHEAPEST as weU a* THE BEST.

A posUl card is enough to learn all about it.

WILLIAM S. HAINES,
Sole Manufacturer for U. S. and Canada,

\Z6 F. South Fourth St., - Philadelphia.

, AQgWTS.
W«atem SU«n Aw>«l«nce Aiitncy, Ch««

J ConicreH and Franklin St«.,

I' ChlcaEO. III.Chicago.

. F. Chaac.
26 Milk Street.

Boetoa,
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make two long dining tables, and is finished

in white and gold. A wide staircase leads up to

the social hall, which is covered by a handsome
dome fitted with a large ornamental electric light

cluster. The social hall is also finished in white

and gold, and opening on this are forty state

rooms; the open well in the center of the hall

hghts up the saloon below. Wide berths of mod-
em design are fitted in the state rooms, and the

toilet conveniences are of artistically enameled
ironware. Accommodations for the second-class

5TEAnSHIP JUNIATA FOR THE nERCMAPfTS
AND niNERS TRANSPORTATION CO.

The latest addition to the fleet of the Merchants
and Miners Transportation Co., the steamship

Juniata, is here shown. She was launched recently

from the yards of the Harlan & Hollingsworth
Co.. at Wilmington, Del., and is the fourth ves-

sel built at this yzui for the line. The Juniata

is a four-deck steamer, 270 ft. long on the water

line, 42 ft. moulded beam, and 34 ft. deep. She

MERCHANTS .XXO MI.N'ERS TRAXSPORTATION CO's STKAMSHII* jlNIATA.

is fitted with two-pole masts and one funnel, and
in design is an unusually handsome boat, not un-
like a transatlantic liner. The passenger accom-
modation is fully in keeping.

On the main deck, the dining saloon is 80 ft.

lon^ and 22 ft. wide, with seventeen comniuni-
catmg state rooms. It is fitted with six separate

tables, which can be joined together so as to

j)assengers arc fitted forward on the main deck.

Quarters for the crew have been carefully planned
for comfort and convenience. The officers are

berthed on the upper deck, their quarters com-
municating with the pilot house, so that they can

go to and fro in bad weather without being ex-

posed. .\ft of the midshin house on this tieck

the officers' dining room is situated above the
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galley, which is connected by a dumbwaiter. The
room is finished in sycamore and the floor laid in

ash. The engineers' rooms arc finished in hard-

woods and iitted with the usual speaking tubes

and accessories. On this deck there is abo a
smoking room for passengers, finished in syca-

more, with cherry and maple wood tile floor. Aft
of this room tlu rr is a toilet room for nun, with

marble furnishings and tile floor. From the pilot

house on the boat deck a flying bridge extends
to the sides. The pilot house is finished in but-
ternut, the ceiling being colored blue and the

floor and grating of polished ash. Power steer-

ing wheel and the usual binnacle antl telegraph

apparatus is fitted, as well as a chart case and
flag locker. The captain'> r')om, just aft, con-

tains a folding bed, with a roll top desk, ward-
robes, and large book case with French 'plate

mirror panels. A private toilet room connects

with the captain's room. A powerful searchlight

is in position over tile pilot house.
The machinery Cf]nipiTient of the Juniata is

quite modem. The engines are ot the inverted

triple expansion type, with cylinders 28 in., 45
in., and 72 in. dia., and 48 in. stroke. The pro-

peller is 16 ft. dia., 23 ft. pitch, and is made of

Manganese bronze. There are four J^cotch boil-

ers, 13 ft. 6 in. dia., and 11 ft. 6 in. long, built

for a working pressure of 160 lbs. per sq. in.

The electric lijsfhtinc: sets are in duplicate furnish-

ing current for lighting the ship w.ith incandes-

cent lamps throughotit, and also for the search-

light, and for a svstcm of ventilating fans. On
a draft of about 18 ft. of water a sea speed of 15
knots is obtained.

While this issue is in the press the New York
meeting of the American Society of Mechanical

Engineers will have been opened, at the head-

quarters, la West Thirty-first street, New York,
by President Worcester R. Warner. Tlic pro-

gramme for the technical and social features of

the meeting, issued in the form of a little booklet,

sliows that excellent care has been taken to make
the meeting a most enjoyable and profitable re-

onion. Hie opening session is set for November
30, when at 9 o'clock in the evening President

Warner delivers an address on "The Evolution

of the Telescope." Before this hour, however,

the rooms are to be opened for the reception of

members. O^her equally pleasant social occa-

sions are provided, and include invitations to

members and guests to luncheon on Wednesday
and Thursday, and on Wednesday evening to a

reception and conversazione at Sherry's, to which

ladies are especially invited. The list of technical

papers showsalso that Secretary F. R.ITuttonhas

been very successful in adding important papers

to the transactions. The papers read at the meet-
ing of special interest to marine enpiivrrr-: are

those bv Andrew Fletcher, upon "The Stevens

Valve Gear for Marine Engpnes,** and George W.
Dickie, on "Auxiliary Engines and Transmission

of Power on Naval Vessels."

ON THE INFLUENCE OF SURFACE ON THE

PBRFORnANCe OP SCREW PROPELLERS.*

BY nor. w. F. DuaAND, ifiMBiR orcoinrai.

The performance of a screw propeller involves
fundamentally the following features: The
work absorbed, the thrust developed, and the use-

ful work returned, together with the ratio of tiie

last to the first as expressing the efficiency of the

transformation of which the propeller is the im-
mediate agrnt. Tiiis performance, in turn, de-

pends on the following chief items: (1) The di-

mensions of the propeller. (2) The conditions of

its use. The former includes diameter, pitch, and
area or surface. The latter includes revolutions
and speed of advance, and slip as renilting^ from
them.

Pitch may be uniform or variable, and if the

latter, the variation may be axial or radial, or

both, in any degree or with any distribution, no
matter how complex.

Area includes two specifications: (i) Amount
and (2) Distribution, or shape and number of

blades.

The performance depends also on a variety of

minor variables, stich as: Thickness of blade

and its distribution, or the form of the cross-

sectaons of the blade; the material of the blade;

the general shape of the blades as resulting from
variations in the mode of generation, such as

blades bent or curved back from the plane of

rotation, blades bent or curved in the plane of
rotation, etc. The effects of these variables vre

shall at present disregard.

The performance 0? a propeller is also funda-
mentally dependent on the ship in connection

with which it works, or, to state the relation more
exactly, the characteristics of the ship will, to a

greater or less extent, affect the conditions under
which the propeller works, and thus affect the

performance through them.

The investigation of propeller performance
thus naturally divides itself into two fundamental
parts: (i) The performance of the propeller in

still or undisturbed water. (2) The modifica-

tions due to the interactions between the ship

and the propeller in the actual case. In the pres-

ent paper we are concerned wholly with the first

subdivision, the performance of propdlers in stiD

or undisturbed water.

The most extended and undoubtedly the most
reliable experiments on propellers of which we
have the data were those made by R. £. Froude,

and reported on in 1886.* In these experiments,

diameter, speed of advance, and area, both in

amount and distribution or shape, were kept con-

stant; the former at .68 ft. and the latter at a disk

•Flaper read before ti p Sorletv of Nnval AldritfOlt, Marine
Eniflneerii, New York, November, 1807.

1 TransactloM bwUtBtlcMi otMftTat Arcblt«cts, Loodoa, V«l.

X.XVIl,p.a50.
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area ratio of about .36, with propellers having
four elliptical blades with maximum wullh .4 the

radius. The investigation then covered the

grotud involved in tne variation of the other
teatares as noted above, viz., pitch or pitch ratio,

and slip or revolutions. The invesli,Lration of the

influence due to gradual variation m the area was
not one of the fundamental purposes of these ex-
periments, and the information relatinj^^ to this

point was restricted to the resulu> arising irom a
reduction in the number of blades from' 4 to 3
or 2, their shape and size remaining the tame
throughont.

In the experiments to be hereafter described,

an additional variable element—tliat of the

amount of area—^is to be introduced. In these
experiments, therefore, diameter, speed of ad-
vance, and shape of blade as well as number of

blades are kept constant; while amount of blade

area, pitch or pitch ratio and revolutions or slip

are subject to variation. The essential feature of

the present investigation is therefore the relation

of the amount of area to the performance as a
whole. There seems to be reason for believing

that the influence due to chancre of area includes

that due to change in number of blades, or, in

other words, that with given area and usual pro-

portions the performance is but slightly depend-
ent on the number of blades. This may require

further examination at a later point, but in the
meantime no serious error will be made by ac-

cepting the above proposition as substantially

correct.

We stiall not here enter into any detailed dis-

cussion of tSie utility or propriety of model ex-

periments. In the last twenty years experiments

of tliis character have steadily advanced in sci-

entific standing, and have won for themselves a
secure place in the development of our present

knowledge of ship resistance and propulsion. It

will be sufficient to note that in tliL- case of pro-

pellers of constant area ratio, shape and number
of blades, slip and pitch ratio, the assumption is

made that the work involved in the pcrfonnancc

may be considered as varying directly with the

square of the dimensions anrl with the cube of

the speed. This relation may be expressed in a

variety of forms, one of the most useful of which
is as fbUows:

utMre U nMful work

;

j»_pttah;
II BNTolatloiii;

(nMb wm aoiijobitly • ecwttrint or taetor la wbldi—
a wm factor

:

i r-: iihn|>e fiK-tiir
;

A r pitch ratio t:ii trir

:

1: n Klip factor combined vllh llie ureff.ti:itT fnctor to

ftt/fUa for tllO miiU Ot WBSuromeot ustKt.

These factors are, of course, interdependent,

and the chief purpose of writing the equation in

this way is to emphasise the leading features upon
whidi the performance as a whole must depend.

The experiments of Mr. Froude furnished data

from which values of the factors li and k may be

derived for one given value of the area, and one

given shape as employed. The present experi-

ments are intended to furnish data from which
values 01 the factors a, h and k may be derived

for the constant elliptical shape of blade em-
ployed.

The problem immediately before us is, there-

fore, the experimental determination of the data

necessary to this end. As already seen, there are
three modes of variation—pitch ratio, area latio,

and slip. Of these, the first two belong to the

propeller, and the third to the conditions of use.

To cover the ground satisfactorily, there will

presumably be required from four to six or more
detiTminations for c;ic'i mode of variation. Thus
six or seven pitch ratios, each with nvc or six

area ratios, making about forty propellers, each
tried at five or six values of the slip.

Of this work, only that relating to one pitch

ratio has as yet been accomplished, and the pres-

ent paper is written for the purpose of placing

before the members of the society a brief de-

scription of the experiments a-> ])n ijcctiil and

thus far carried out, with aprcliminary statement

of the results obtained, llie completion of the

entire series will necessarily require some time,

and it is thought that even should the results in

their complete form give rise to some modiiica'

tion of the values thus far derived, yet the general

trend of these values will not be lar from correct,

and thdr interesting and suggestive character

may be a sufficient excuse for their presentation

without further delay.

appMrslM Mid SfaMHoI.

The experiments here reported were made on
propellers of the following dimensions:

JtotoroiiM
Ko. DiaiiMtor. , Pllek.

1

Arm
ratio.

.Max. wblth of
btarfo-s-iwlliia. UMlM

S r ! vz .IS .fl 4

S
' .. ."a .S

4 m: .4 «•

S
1

"
1

.9 M

« M M .S4
b«

T U
1

- .a *

8
1

.» .S 4*

The number of the propeller and its pitch ratio

serve to identify it, the number corresponding to

maximum width ratio and to area ratio, as seen

by comparing t'le first, fourth and fifth colutuns.

The elements directly to be measured in any
given experiment on one of the propellers are as

follows: (1) The power absorbed. (2) The
thrust developed. (3) The revolutions. (4) The
speed of advance in undisturbefl water.

The facilities of an expcrinu-ntal tank not be-

ing available, it was decidetl to mount the neces-

sary apparatus on the how of a small steamboat,

the propeller to be tested projecting forward into

undisturbed water, and the boat sen ing as a car-

riage whereby any desired speed of advance may
be obtained.
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4 MARINE ENGINKFRING.
.Irraarenieat of Propeller Shaft •ml Fittings.

The .trrangcmcnt of tlu' propdItT and shaft

is shown in Figs, i and 4. AB is a pipe sur-

rounding the sliaft proper, and provided at its

forward end with a ball-bearing, shown in detail

Thriwt I>;ii«mom*t«r.

This dynamometer consists of a phinger and
oil cylinder, as shown in Fig. 4. Tiicy are ac-

curately litted by grinding and lapi)ing, with a

difference of somewhat less than .001" in diam-

in Fig. 4. This pipe, at the rear end, passes

through the stem of the auxiliary box or false

bow, as shown, and is connected with a water-

tight joint lo the forward end of the thrust dyna-
mometer C. The water has free entrance to the

pipe through the forward ball-bearing, and as far

aft as the forward end of the dynamometer C.

The shaft proper is coupled to ihe brass plunger-

rod of the dynamometer, as shown in Fig. 4,

and the fit between this rod and the dynamom-
eter end is so perfect that no water can leak

through. Under the conditions of use, in fact,

the pressure is greater in the dynamometer than
without, and the only leakage would necessarily

be from within outward. The pipe is supported

at the forward end by iron bands depending from

the framework attache<l to the Ixiw of the boat.

eter. This difference is sufficient to insure per-

fect free«lom of movement, and the presence of a

definite layer of oil between the plunger and the

walls of the cylinder. The plunger and rod are

in one piece, and the forward end of the latter Is

coupled to the shaft as noted above. The after

end projects to the rear and carries the driving

sheave, and is also fitted with a screw for attach-

ing a counting device. This rod passes through
a solid bearing at each end of the cylinder, and
is fitted by grinding and lapping, as with the

plunger. In the forward end of the cylinder is a

pipe lea<ling to the mercury gauge for measuring
the pressure. In the after end is an opening giv-

ing free escape for such oil as may leak past the

plunger. As indicated above, a small leakage

was desired in order to insure complete lubrica-

nG.2

These rods are very thin in transverse dimension,

and arc drawn down to sharp edges fore anil aft

so as to give rise to the minimum disturbance in

passing through the water.

lion of all moving parts, and in use the cylinder

thus becomes filled with oil on both sides of the

plunger, the slight amount lost being made up

by a pum|) connected with a pressure gaiigL'-

J
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The propellers arc run at a number of revolu-

tions somewhat prcatcr tlian would correspond
to the speed of the boat, thus giving a stcrnward

acceleration to the water acted on. and a forward
reaction. This gives rise to a pull on the shaft,

and the oil on the forward side of the plunger

FIG. 3.

the pressure measured. If the valve is wide open,
the column shows witli great delicacy the fluc-

tuating values of the pressure; but, for purposes
of registration, a more accurate mean value may
be determined by clioking down the fluctuations

to a small range. Actually this may be accom-

S2I

•ZL

then furnishes a ready means for the transmis-

sion of the pressure to the mercury column,
where it is measured. Tlic fundamentally im-

IK)rtant point of the dynamometer is, that when
the plunger is revolving, all longitudinal friction

is eliminated, and the delicacy for the measure of

the forces involved beconnrs very great. The
cylinder is bedded in a cast-iron seat attached to

the bottom of the box, and the latter is securely

stayed longitudinally to the Iwat, thus securing

the necessary longitudinal rigidity.

The measurement of the i)ressurc is by

means of an open mercury manometer, as shown
in rig. I. The hand-pump D for making up the

loss <Iuc to leakage has been already referred to.

KKi. 5.

No trouble whatever was experienced in running
the course of i.ooo ft., or longer if desired, without
replenishing the oil. The stop valve £ is for the

puq)osc of damping any tendency in the colunm
toward vibration due to periodic fluctuations in

plished with great nicety, and in no case, under
usual conditions, was the momentary fluctuation

more than a small fraction of the total quantity

measuretl. The performance of the thrust dyna-
mometer and pressure manometer was exceed-
ingly satisfactory, and, 1 believe, leaves little to be
desired as to delicacy, accuracy, steadiness, readi-

ness of calibration, and general reliability. The
manometer as use<l in these experiments was not

self-registering, but was read by an observer at

inter\'als of a few seconds throughout the run.

This gave a very satisfactory value for the mean,
but required, of course, the services of an extra

observer.

TraiMinlMian DynMmotnvtcr.

l'"or the transmission dynamometer the ar-

Fiu. 6.

rangement shown in Figs. i. 2, and 5 was used,

corvstituting a special fonn of rope dynamometer.
The ropes /* and G lead from the driving sheave

on the after end of the propeller shaft, the former
being the tight and the latter the loose side.
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These pass over sheaves H and / and then around
the sheave on the motor shaft. These sheaves
are all of the same diameter, in llic present case

15 in. The sheaves H and / are mounted with
ball-bearings on a shaft K, which is carried by a
block L M, the latter bcin^ connected to the base
by a pair 01 thin steel plates or springs. This is

the well-known Emery support or substitute for

a knife edge, and for slight movements is almost
perfectly frictionlcss, at the same time affording

rigidity in the directions dcsircii.

The sheaves // and / and their shaft thus form
a balanced rocking system or lever pivoted in the
middle, and therefore without d< flcction, so long
as the tension on the two sides of tlic rope is the

same. When running, however, the difference

between the tensions on the tight atul loose sides

will determine a moment whicli will tend to throw
this arm down. This motion is prevented by a
strut connected with the arm AT by a sphencal
joint, and restiw on the bottom of an mverted
steam-engine inmcator piston. The compression

of the indicator spring is then used to measure
the moment, and thence, knowing the revolu-

tions, the power transmitted is immediately

known. The indicator drum was given continu-

oas and uniform motion in one direction only,

by connecting it through a cord with the main
drum of the Weaver recorder. The chief points

of this dynanxjnictiT are the ball-bearinjjs and
Emery support, and their influence in reducing
friction to a minimum is of greai value in reduc-
ing the perturbing influences which may affect

the operation of the instrument. In order to pro-

vide the same relative delicacy of reading for both

thrust and work absorbed, a new form of oil-

cylinder, mercury-column measuring device for

the transmission dynamometer has been designed

and built, and will presumably be used in the

remainder of the experiments.

For driving the propellers a small rotary en-

gine was used as indicated in the figures. This
gave a nearly uniform turning moment and
pr n cd itself vety satisfactory for the purpose in

view.

R«eoriU of ReTolvtlona, Time, mnd IHataiice.

All records relating to revolutions, time, and
speed were rccorcicd on a Weaver time and speed

recorder, which, it will be remembered, consists

essentially of a modified Morse register with a
number of pens under electrical control

nif CoonM-.

For the course a distance of 1,000 feet was
measured off on a railroad tangent running close

to the east shore of Cayuga I-^ke, where the

beach is blufT and deep water extends close to the

shore. This distance was divided into ten parts

of TOO feet each, and by a surveyor's transit, lines

at right angles to the course were determined and
marked by ranges, the front row near the water's

edge, and the back row some distance in the rear.

INHERING. D«»«b«-.M«.

The conformation of the shore was such that, by
going a little to the north of the course, it be-
came {K:)ssible to lay off by range marks on the

distant hills a parallel course through deep water
about aoo feet from die shore. The course to be
followed bccan>c thus definitely determined in

direction, location, and extent. A similar course

was also laid off on a straight reach of the "Inlet,"

a channel about 100 feet wide leading from the

lake to the city. Most of the work was done on
the outer course, the "Inlet" course being used

only when the water on the lake was too rough
for regular work outside. The observations re-

FIG. 8.

lating to the ranges were made by an obser\'er

holdmg a circuit-breaker in his hand, which was
closed opposite each range, thus furnishing ten

series of distances of too feet each. This sub-

t ] * 1 • ^ •

riG. 9.

division of the entire course was found advan-

tageous for many reasons. If, due to disturbing

influences, the conditions of speed or revolutions

were not quite regular during any part of the run.

or if, due to otlier causes, the data from a part of

the run might be questioned, such part COttld be

eliminated, and there would still remain a d»-
tancc of several hundred feet over which the con-

ditions were constant within the requirements of

the work. In general, however, the conditions
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were substantially constant lliroughoul, and the

data taken related, with few exceptions, to the

entire distance of 1,000 feet.

The Clock.

A clock with second's break specially arranged
for this work furnished a signal each second, thus
giving, in conjunction with the range signals, the

speed per minute or per second.

The ft<>volutlnoit.

By a reducing gear, every tenth revolution of

the propeller was recorded on the tape, the marks
being at such distances that, by interpolation, the

I !<;. 7.

revolutions to a single unit could readily be de-
termined. This furnished the data for the de-
termination of the revolutions per minute or per
100 ft. or per 1,000 ft., and thence, knowing the
pitch, for the determination of the slip. The revo-
lutions of the motor direct were indicated by a

tachometer, which was merely used as an indica-

tion, and not as a measure. By the aid of this

indication, the person in charge was able to con-

trol the speed of the motor sensibly constant at

any desired point.

Speetl of Boat.

The speed of the boat through the water was
controlled by the revolutions of the main engine,

and also by a weighted rod or pendulum hung
over the side and pivoted so that the motion of

the boat would cause it to tend aft. .\ pointer

extending from the axis upward swept over an
arc, and thus furnished a sensitive indication of
variation in the speed through the water. This
was, of course, an indication and not a measure,
but was quite sufficient to enaole the engineer to

note instantly the condition of the boat relative

to the desired speed. The actual speed itself was
taken as the mean of four runs north an<l south

over the course, measured as described above.

The rro|>ellent.

These are shown in Figs. 7, 8, and 9. They
are of brass, four-bladed as shown, and the blades

are of elliptical contour when developed, with

maximum widths as shown by the table above.

For making the f»ropcllers a wc>C)den pattern was

FIG. 10.

first prepared for No. 8. This propeller being
cast, the pattern was reduced in blade width and
thickness, and No. 7 was next cast, and so on
down to No. 2, but one original pattern being
thus required for the entire series. For the meas-
urement of the pitch thus resulting, the device
shown in Fig. 10 was used. Tlie propeller in

hand was bored, fitted on a mandrel, and swung
in a lathe face outward. Fitted on the same man-
drel was a drum of diameter, say, .7 that of the
propeller. On this drum was secured a strip of

paper. A square steel bar was then fitted in tlw

tool post with one edge parallel to the lathe axis.

At the end next the propeller the bar was drawn
down to a point lying in the upper and inner edge
of the bar. Farther back, and opposite the drum,
a nick was made in the same edge. Now, it is

obvious that if the bar be run in till the e<lge

above referrerl to is just clear of the drum sur-

face, and if the carriage be so moved longitudi-

nally that the point of the bar rests constantly on
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the suriace, then all points on the l>ar will trace,

relative to the drum, like helices, and hence like

that traced by the end of tlic bar on tlic driving;

face of the pntpcllc'r. A
pencil held in the nick of

the bar will therefore de-

scribe on the paper a

copy of the helix on the
propeller, and will there-
fore serve to determine
the pitch across the bhule
at this radius. Four such
drums were used at radii .3,

.5. -7. and .9 the outer
radius, the hub radius being
.2 the outer radius. In this

—

i

way a sufficiently complete
knowledge of the history of

thf variation of i)itcli over the drivinij face could
be determined. Conversely the same apparatus
was used to guide the dressing of llie propeller
down to the desired dcf^ree of constancy as to

pitcli. To this end a lin<e was laid off on the
paper making an angle a with the transverse de-
termined by the equation:

—

tan r< :

where p is tlie pitcli desired and r the given radius.

By comparing the path of the nick as given by
the actual surface with tliat which should be
given, the p*>ints which arc too hij^li may be
easily determined. At such points a little hollow
was chipped out of a depth sufficient to brinj^

the nick onto the line. A series of such spots
being cliipj>ed out across the blade, jt is evident
that the bottoms of such points are on the surface
desired. This 1>eing repeated on the other radii,

similar series of points were determined. The
whole surface was then reduced by grinding and
filing until the bottoms of tite holes were barely
removed. The <lriviii;,' fare was then taken as a
sutViciently close approximation to the form de-
sired. As described later, however, a further

measurement at the completion of the experiment
gave the data for an additional correction. The
blade was then trimmed to the desired contour,
the original casting having been made purposely
a little larger in all dimensions. Next the back
was reduced until the lay-out of the thickness

was that called for by the drawings, and the pro-
peller was ready for use.

Mo<lf of <'f»nilti(!tlnK an Kxperlini»nt.

For the determination of a single point or item
of the final data, two single runs were made,
one north and one south. The current was very
slight; indeed, many times not appreciable, and at

other times, due to a surface set of the water
caused by winds, it amounted to a few per cent

of the speed of the boat. In any event, it was
assumerl that the mode of operation followed was
the best tmder the chrcumstances, and such as to
eliminate all sensible disturbance due to current
or set in the water.

The boat being brought on the course some

distance .from the first range mark, the motor was
started, and the revolutions were broug^ by
tachometer to the desired p<.)int. The speed of

the boat at the same lime wai brought to the

constant \ alue, and as the boat neared the range
marks the counting and recording mechanism
was thrown into operation. The indications of

the mercury colunui on the thrust dynamometer
were read and recorded at intervals of a few sec-

onds while on the course. The fluctuations were
in all cases slow and gentle, and usually from ten

to tilteen readings were sufficient to give a closely

accurate average of the indications. In the mean-
time the range observer closed his circuit on pass-

ing each range, and the other records were
automatically recorded.

The data thus taken consisted of the follow-

ing: (1) An indicator card from the power
dynamometer. (2) A column of readings from

the thrust dynamometer. (3) A strip of paper

whh dots giving time revolution and range
marks.

<'BUbrmlloD.

For the purpose of standardization, the ap-

paratus was erected in the laboratory and oper-

ated as nearly as possible under the conditions

of use. The power dynamometer was standard-

ized by means of a Prony brake applied on a
wheel located on the end of the shaft, instead of

the propeller. The thrust dynamometer was
standarrlizcd by applying known thrusts by means
of a right angle triangle having a knife-edge

bearing, as shown in Fig. 11. The calibrations

were made at various speeds, and a large amount
of data was taken as the basis of these important

determinations. The calibration of the power
dynamometer was also determined by measure-
ments and the known theory of its action. The
difTerence would indicate the loss due to frictirvi

in the transmission apparatus. As might be e.\-

pected, this was exceedingly small, and the values

given by l>oth methods of calibration seemed mu-
tually consistent. In a similar manner the cali-

bration of the thrust dynamometer was deter-

mined from the known area of piston, effective

height of column, and specific gravity of mer-
cury. This likewise agreed very closely with the

experimental cahbration, and indicated only a

negligible amount of friction in tiie apparatus.

S«aa««lM»*rOiba

The data obtained as previously described was

reduced as follows: The mean ordinate of the

indicator card was determined, and from the cali-

bration data the corresponding power was imme-

diately known. .Simila/ly the mean altitude of

the mercury column was determincti, an 1 by the

calibration data the corresponding thrusts were

found. The revolutions per minute and per too

feet for the entire course, as well as the sj^eed pir

minute, were Uien determined by counting from

the strip of tape. The two sets of results north

and south corresponding to a given determina-

tion were then averaged and the results thus
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found ucrc accepted a.s a series oi values of s])ee(l

revolutions, thrust and power, mutually corre-

sponding tiic one to the otliers. This constituted

the ori^^Mial reduced data. .Naturally in such case

the awrage speeds of the buai would nut be ex-

actly the same for all deternnnatiuns, especially

on diilcrent days and for different propellers;

neither would the sets of revolutions he exactly

the same under the dissimilar cunditions men-
tioned. It became necessary, therefore, in order

to put the data into form for plottingf or faivesti-

gation, to reduce it tu constancy for some one
feature. The data was first reduced to constancy

of speed, the slip in each case being imchanged.
A speed of loo ft per minute was chosen for

convenience, the actual speeds having been about
270 ft. per niiinite. The reduction was made by
assiuning that, slip being constant in any case,

all forces relating to the propellers vary at the

square of the speed.

.\ correction was also introduced at this point

to allow for such slight departures from the

standard pitch ratio of 1.3 as existed in the pro-

pellers as actually used. To this end the pro-

pellers were again, at the conclusion of the ex-

periments, measured for pitch in detail, as pre-

viously explained, and for each one a resultant

nuan ])itc]i was derived in the following manner:
The pitch on each blade at each of the four radial

distances corresponding to the drums used in the

measurement, Md approximately at .3, .5, .7, and

.9 the outer radius, was given a weight repre-

sented by the product of the width erf blade at

thstt point by the square of the corresponding
radius. The mean of these was then found by
the usual method for a weigiited mean. In other

words, a weighted mean was used in which the

weight was proportional to the moment of inertia

of the element of the propeller at the given radial

distances, and therefore, as nearly as may be, tt)

the thrust developed at each point, or by each

element. The results thus found naturally varied

sligthly from the desired value of i'.3 or I5".6.

All forces in the determined value were there-

fore so corrected as to reduce them to corre-

sponding values for a pitch of i$''.6, and there-

fore for a pitrli ratio of 1.3 exactly. These cor-

rections were made by taking the results of R. E.

Fronde for the relation for given diameter be-

tween thrust and pitch at ^^'ivcn slip. This re-

lation' is expressed approximately by the propo-

sition that for constant slip the thrust varies as

the redprocal of the pitch ratio less the con-

stant .17. Or, if c denote the pitch ratio, Hben:

XmlwM ^i— .nj.

Using this relation, all thrusts were reduced

to the desired pitch ratio, it V)eing assumed that

for the vcr>' stnall change in pitch the rule might
be extended to all values of the area. It was

1 Transactions bMtltatlaa of Nttval ArchitMti, Londm, Vol.
XXVII, p. ISO.

turtlur assumed that the changes were too slight

to sensibly atfect the elhcieiicy, and the values of
the work absorbed were therefore corrected on
the assumption of constant 1-fticiency for the
slight change of pitch involved.. In all cases the
changes thus made were small and perhaps neg-
ligible, but inasmuch as there existed a reason-
able method for determining the corrections, it

seenied well to make them, even if in most cases
they were hardly appreciable in amount. The
results of these reductions are shown by the spots
plotted in I'igs. 12-16.

The data was next reduced to constancy of

revolution, the slip in each case ranaining the
same. Revolutions of 100 per minute were idso
chosen for convenience, the actual number hav-
ing been from jcmt) to 450. This re luction was
also made by assuming tliat for constant slip all

forces related to the propellers vary as the square
of the revolutions. The results of these reduc-
tions are shown in Figs. 19 and 20.

In Figs. 12-16 the curves drawn througli and
among the spots are not, in all cases, those which
would approximate most closely to them, but are
such as seemed best to agree with the entire set

of observations using the indications furnished by
the cross curves in Figs. 21 and 32, and also, as
noted below, taking provisionally the lines of
Figs. 19 and 20 as rectilinear. The approxima-
tion to the actual spots is, however, in general
<|uitc satisfactory, and the curves thus drawn are
then taken as the data from which the remaining
diagrams are reduced.

For the reduction to constant revolutions, the

results for each case gave very nearly a straight

line. In consequence it was assumed, as referred

to above, tliat such a line might be taken as rep-
resenting the observations quite as well as any
other curve drawn through or among the points.

This was done, tnerefore, for convenience, an«l

without assuming that the loci shown in Figs. 19
and 20 are naturally or necessarily rectilinear in
character. .

In Fig. 21 are shown curves giving the rela-

tion between thrust and area at constant slip,

and in Fig. 22, similarly, curves diowing \he re-

lation between work absorbed and area at con-
stant slip.

The ttrust multiplied by the speed gives the
useful work, and this divided by the work re-

quired will give the efficiency. This will obviously
be the same, whether derived from the data be-
fore Or after reduction to constancy of speed or
revolutions. In Fig. 23 arc shown the curves of
efficiency, collected togctlu r ami plotted on slip.

In I"ig. 24 are shown cross curves from Fig. 23
giving the relation between efficiency and area at

constant slip. All curves following' Figs. 12-16
arc derived from the lines of these diagrams, and
not from the spots, and hence represent the data
in this reduced condition.

The detailed work of the reduction of the ob-
servations was performed independently by two
assistants, Messrs. Preston and Norton, of Cor-
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nell University, and, in part, by the writer, and give no thrust. In all cases, except for number
is believed to be numerically correct. two, the slip at which this occurs is seen to be

iHxca'wion of Keaoiu. negative, and tlic thrust at zero slip is positive.

In Figs. I2-20 it will be observed that the This result is well known in a general way, bu;

limits of sfip have been pushed beyond those the present experiments, so br as the author is
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actually employed, especially on tlic lower side, aware, are the first publishcil in which the point

In all cases the slip for zero thrust was specially has hocn made the subject of quantitative deter-

deterinintd by a Sft of runs in which, at constant minalion. The cxiilanati^n of the apparent

speed, the revolutions were so controlled as to anomaly is found in the intluencc due to the
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lliickness of the blade. Independent experiments
show, for a body of cross-section like a propeller

blade near tlic ro3t, that due to the stream-line

distribution about such a body, the resultant

force, when the direction of relative motion is

parallel to the plane face, is directed from the

plane face inward, or at least in such a direction

as to give a forward component in the case of a

propeller thus moving. It is not, therefore, until

a negative slip is reached with a more pronounced
pressure on the back that this forward component
is overcome and a zero thrust olitaincd. It is

also notable that this effect seems to be the less

pronounced the narrower the blade, so that fur

number two a zero thrust was found at nearly

zero slip. It thus results that in Figs. 17 and 19

the lines showing the relations between thrust

and slip for successive values of the area lie, suc-

cessively, c.')mi»letely lunlcrncalli each other

as the area decreases, and do not radiate from
any point, at least withhi the region covered by
the limits of the physical problem.

mum thrust determined corresponding to the
formation of a so-called complete CMumn of
water, or, more properly, to the formation of a
column completely accelerated in all parts. The
influence of the back or thickness, however, is

such that these results are bv no means entirely

reliable. Whatever tlic value ui the niaximunl,
however, it is evident that such a limit will exist,

and that after the area necessary to its attainment
is reached any furtfier increase will gfive rise to
no additional ilirust, and quite possibly to a grad-
ual decline. Passing to the other extreme, it is

evident that for no area there will be no thrust
l urthcnnnrc, all experimental data on resistance

lead us to expect tliat for very small areas the
increase in thrust will be nearly proportional to

the increase in area. It follows that starting with
zero area the thrust will at first vary nearly with
the area. biU will i^radually increase at a slower

and slower rate with further increase, until Anally

a maximum is reached, after whidi for increase
of area the thrust will dther remain sen^bly con-

ryzo

ngis

—•—

1

-X.

ai

i

In I'ig. 21 is shown the information especially

sougiit in this series of experiments, the relation

of l£rust to area. We know that for a given slip

there is some maximum thrust beyond which we
cannot pass, no matter how much the area. This

follows from the fact that, for any given element
of the propeller at a given slip, there is a certain

maximum acceleration of the water which can-

not be exceeded, no matter how much area be
employed. By making certain assumptions a

value may be assigned to this, and hence a value

to the maximum thrust obtainable from any given

element of the propeller'. Ry a process of ap-

proximate integration this may be simimed for

the entire propeller, and thus a value of the maxi-

• Cntieriii. TraMMttontluttttttlooofNAMl ArAltaett, Lon-
don. Vol. XX, p. ija.

stant or else slowly decline. The curves oi I ig.

21 are seen to be of this character. The maxi-
mum thrust for all slips is seen to be for a pro-
peller having the area of number seven, or an
area ratio of about .63. The change between
numbers six and eight, however, is very slight,

and, 80 far as these experiments indicate, the
variation is practically inappreciable.

The general or averajje ratios between the

thrusts of two, three, and four bladed propellers

given as the result of I-roudc's experiments are

.65, .865, and 1.00 {or areas in the ratios .50, .75,

and 1.00. The corresponding ratios here found »

for the particular pitch ratio 1.3 with four blades

and area ratios .18, .27, and .36, or with areas

the same as those for two, three, and four

bladed propellers, as derived from the data .shown
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in Vi}^. 21, are found to vary sonicwhat with the
slip, as shown by the following table:

Itatlii* of TlirMta for Atm Itiilli>«.

.t»

1

1

- - -

.«
1

M i.«

at ' M
.80 .a l.«

I i

.ta 1.00

M l.«D

.n 1.00

.IS

.»

.30

The (lata for the rclatioiv between work re-

quired and area, for various valuer of die slip,

are <^linu ii iti I<'ig. 22, and will require no special
explaiiatiun.

We come next to the efficiency curves of Fig.

23. These are of great interest and highly sug-
gestive. Taking true slips within the usuafwork-
ing ran}.;L- of .Jo to .30, correspomiini,'^ t i ap-

parent slips of, let us say, .10 to .20, the eliiciency,

as we see, increases with the decrease of area, ancl

tiVf Z'crsa. I'or low value;; of the true slip, how-
ever, the reverse is the case, and eiiiciency in-

creases with increase of area. « l-'or a slip of about
.20 with this pitch ratio, efficiency seems to be
nearly independent of area. Or, viewed froni

another standiioint, a propeller of small area is

comparatively inefficient at low slips, and does
not reach its maxitnum eiliciency until a high
value of the slip is reached. This niaxininm
value is, however, higher than that reached by
propellers of more area. Vice versa, a propeller

of large area reaches its maximum efficiency at

a lower value of the slip than for less area, and
such maximum is less than that for the propeller

of tile smaller area. Again, the variation of max-
immn efficiency for variation of area ratio from
.18 to .72 is only about 5 per cent, so that varia-

tion of area ratio within this range has compara-
tively slight influence on the efficiency.

The ma.ximuni efficiencies herein determined
are slightly less than the value 69 per ceiU given
by Froudle for four blades and area ratio .36.

The cause of this diflerence I am at present un-
able to explain.

In Fig. 24 the same data relating efficiency to

area is differently presented. It results from Fig.

23 that if there be no limit on diameter or revolu-

tions, the conditions likely to give the be^t effi-

ciency arc those of low area ratio and high slip,

sufficient size and revolutions being provided, of

course, to give the necessary thntst. With elec-

tric motors or steam turbines, where the revolu-

tions are naturally high, sucli a propeller may the

more rea<lil\- be selected, and probably, in such
eases, propeller.^ of this character and worked at

hiph values of the slip will be found most effi-

cient so long as the conditions are avoided

within which cavitation may be likely to occur.
No attempt will be here made to reduce the

data found in tiie present series of experiment
to the most convenient form for purposes of de-
sign. The incomplete character of the data rela-

tive to the jirobkin as a whole makes such a step

inadvisable in advance of the completion of tlie

other series of experiments. Remembering, how-
ever, the relation assumed between revolutions
diameter of propeller, and useful work, the data
.shown in the various curves niiirlit be used for the
design of propellers of the ])articular pitch ratio

1.3. but naturally of no other.

In c< inclusion, it may be well to aeain point

out that the data herein contained relates to pitch
ratio 1.3, and the conclusions of the present sec-
tion must be understood strictly as applying to
this value of the pitch ratio only.

MONcH-VCLK.

Trial mt Knapp RoUw Boat.

Lake Ontario a "roller

boat," the invention of a
Canadian named Knapp,
had a trial trip lecoiitly.

In this boat the principle

of the monocycle is ap-
plied to a vessel floating

in water, and by this the

inventor, acoording to
report, expected tu

revolutionize the mod-
ern method of water

transportation. The boat was built in Poison's
shipyard at Toronto, local ca^Mtalists fumishmg
the money. The accompanying photographic
reproductions show the boat in course of con-

struction in the yard, also when completed, and
as she appeared afloat while being towed to the

trial course. The view of the boat building shows
the method of construction of the "hull," which
consists of two concentric cylinders, the outer of

which is 110 ft. long and 22 ft. dia. The inner

cylinder is 15 ft. dia., and sliylitlv lotiL,'i r ilian the

outer, each end being in shape the frustum of a

cone. At each end of .this inner cylinder there

arc several steel rails, or tracks, extending around
the inner circumference, and securely fastened

to the inner shell. Upon eacli set of tracks there

is a platform with flangecl wheels carrying a

boiler and engine, the latter connected tr> the

supj)orting flanged wheels by gears. The smoke
pipes of the boilers are carried out and up at the

ends of the cylinder. On the outside of the

<niter cylinder there are sixteen paddles, or fins.

15 ft. long and 8 in. deep, which are riveted to the

shell. These form an angle with the radius of

the cylinders, so that when the boat tnoves for-

ward they enter the water at an angle, after the

manner of a feathering float When the "ship"

is afloat and the cneinc? arc put in motion the

immediate tendency is for the platforms to climb

up the insifle of the inner shell on the tracks al-

ready referred to. The outer cylinder, however.

Digitized by Google

www.libtool.com.cn



Decemlmr, U9T. MARINE ENGINEERING. J3

being afloat, and free to move in the water, com-
mences to revolve and continues to do so as long

as no serious obstruction is offered, and thus the

boat "rolls" over the surface of the water. This

is assuming that the vessel is moving in still

water. How it would behave in a cross sea, or

how long it would take for a wave to break over
the smoke pipes and drown out the fires, has

not been demonstrated so far as we can learn.

In the Knapp boat there is an observation gal-

lery at each end which is hung from the inner

platform.

Steering is eflfected by the use of large tail

boards situated one on each side below the plat-

forms. On the trial trip a speed of six miles an

hour is said to have been made when the cylinder

was turning six revolutions a minute. Accord-

ing to statements put in circulation during the

time the boat was building, a speed of as high as

88 ft. per second was counted upon. Passenger

accommodation in this form of boat is intended

to be provided for in interior cabins built upon

the central platform. The space between the

inner and outer shells is made water-tight to give

the necessar\' buovancv.

ON THE PROGRESS OF THE STEAH TURBINE
FOR HARINE PROPULSION.*

IIV IMiN. CIIAKLtS PAKSONS,

The want of a fast rurining engine for driving

dynamos presented an inmicdiale field for the

application and development of a suitable steam
turbine engine. The at!vantages of a steady run-
ning engine having no reciprocating parts, of

small size and extreme lightness, were sufticicntly

obvious, provided that fairly economical results

as to steam consumption could be realized. The
highly economical results obtained from water
turbines gave hopes that, provided suitable con-

ditions could be arranged, similar efiiciencies

would be obtained with steam as with water, and,

assuming this to be possible, it would naturally

follow, after taking all other losses into account,

that the stean> turbine would be more economical

in steam than the piston engine. These possibili-

ties, and the interest of applying a practically new
method for motive power purposes, led us to

build an experimental engine of lo horse power,

coupled directly to a dynamo. For practical

reasons it was, however, necessary to keep the

KNAPP KOI.I.CR BOAT DURIXO CONSTKUCTION ANH AKLOAT.

Recent mishaps to steamships in which the

electric lights have been extinguished by water
flooding the dynamo rooms have moved the

British Board of Trade to recommend that the

lighting plants be installed at such a height in the

vessel as to prevent such a contingency. Here
plants are usually placed in the engine room.

speed of rotation of the turbine as low as possi-

ble, and also to construct the dynamo to run as

fast as possible, so as to couple the turbine di-

rectly to it; and in order to obtain the necessary

conditions for steam economy, the turbine was

• Prom a paper read before the Institate of .Marine Rn-
K'neer». London, 1897.
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inaiK' what is calli-d coinpunnd. or, in other

words, a scries of successive turljinc wliccls were
set one after the otiicr on the same spindle» so
that the steam passing through thcni one after

the other, the fall in pressure being spread over
the series of turbines, should be gradual, and the

velocity ot the 6team nowhere more than was de-

sirable for obtaining a hig^ efficiency for each

turbine of the series.

The tuiliine motor consists of a cyliiulrical

case with rings of inwardly projecting guide

blade's, within wliicli revolves a concentric shaft

with rings of outwardly projecting blades. The
rings of blades on the cylinder nearly touch the

shaft, and the rings of blades on the shaft lie l)e-

iween those on the case, and nearly touch the

case. There is left between the shaft and the case an
annular space, which is fitted with alternate rings

of fixed and movin$f blades. Steam passes first

through a ring of fixed guide blades, l>v whicli

it is projected in a rotational direction ui>ou the

succeieding ring of moving blades, imparting to
them a rotational force; it is then thrown back
upon the succeeding ring of guiiie blades, and the

reaction increases the rotational force. The same
process takes place at each of the successive

rings of guide and moving blades. The energy to

give the steam its high rotational velocity at each
successive ring is supplied by tlie drop in pres-

sure, and the steam expands gradually by small
increments. In a rnorlcrate size turbo-motor
there may bo from 30 to 8tJ successive rings, and
when the steam arrives ..t tlie last ring tlie ex-
pansion has been completed, f )n the !i f' side of

the steam iidet are the dummy or rotaiuig pis-

tons, which are fixed to and rotate with the shaft
On their outsides are grooves and rit^s which
project into corresponding grooves m the case.

By means of the thrust bearing of the motor, the

longitudinal position of the shaft is adjusted, and
grooves and projectitig rings kept nearly touch-
ing, so as to make a practically tight joint. The
object of these pistons is to steatn i)alahce the

shaft and relieve end pressure on the thrust

bearing. With compound condensing turbines a
steam cfficlenry comparable with the best com-
pound or triple e\]>ansion cf)ndensing engines
was at length reached, and it was then resolved
to test the application of the compound turbine
to tlie prnpnlsion of ships, for which purjiost- it

seemed well suited, provided that as good an
efficiency could U oiit .nH 1 from fast nmning
screw propellers as witli ordinary ones.

Titrprilf) Bnnt Tiirliiiila.i

In January, 1894, a syn<licate was formed, and
a boat was designed for this nurpose. The Tur-
bina- as the boat is named—is 100 ft. in length.

9 ft. beam, and 44 1-2 tons displacement. The
original turbine engine fitted in her was designed
to develop upwards of 1.500 actual horse power,

See >lao June iwne, pa^e 6, and Juljr iMve, prngn 11.

at a speed of 2,5<^i revolutions per minute. The
boiler is of the water-tube type, for 225 lb. per
sq. in. working pressure, with large suain space
and large return water legs, and with a total heat-

ing surtace of 1,100 sq. ft. and a grate surface of

42 sq. ft. Two tiring doors are provided, one
at each end. The stokeholds are closed, and the

draught furnished by a fan coupled directly to
the engine shaft. The condenser i> of large size,

iiaving 4,200 sq. ft. of cooling surface. '1 he cir-

culating water is fed by scoops, which are hinged
and reversible, so that a complete reversal ot the

How of water can be obtained should the lubes

become choked. The auxiliary machinery con-

sists of main air pump and spare air pump, aux-
iliary circulating pump, mam and spare feed

pumps, main and spare oil pumps, also the usual

bilge ejectors; the fresh water tank and hot well

contain about 250 gallons. The hull is built oi

steel plate, of thickness varying fn>m 3-16 in. in

the bottom to I- 16 in. in tiie sides near the stern,

and is divided into five spaces by watertight bulk-

heads. The deck is of steel plate, 1-16 in. to 1-8

in. in thickness. The approximate weights are:

Main engines, 3 tons 13 cwts.; total weight of

machinery and ooilers, screws and shafting,

tanks, etc., 2a tons; weight of hull complete, 15
tons; coal and water, 71-2 tons; and total dis-

placement, 441-2 tons. Trials were made with

screws of various patterns, but the results were
unsatisfactory, and it was apparent that a great

loss of power was taking place in the screw.

Owing to the cavitation* of the water, the matter

was then thoroughly investigated, tiieoretically

and experimentally, and it was finally determined
(as the best course to overcome the difficulty) to

subdivide the turbine motor into sei»arate com-
pound turbines. Consequently, the single com-
pound turbine engine was removed from the boat

and replaced by three .separate compound tur-

bines, directly coupled to three shafts, working
in series on the steam, the turbines ,being tlie

high pressure, intermediate, and low* pressure,

and rksigned for a complete expansion of the

steam 01 Inindredfold, each turbine exerting ap-

proximately one-third of the whole power devel-

oped, the three new screw shafts being of reduced

scantling. By this change the power delivered

to each screw shaft Ms reduced to one-third,

while the divinon of the engine into three was
favorable to the compactness and efficient work-
ing of the tnr1)incs. The total weight of engines

and the speed of revolution remained the same
as before. The eflFect on the screws was to re-

duce their scantling, and to bring their r mdi-

tions of working closer to those of ordinary

practice. The thrust of the propellers is balanced

by steam pressure in the motors. .At all speeds

the boat travels w-ith an almost complete absence

of vil)ration, and the steady flow ctf steam to the

motors appears to reduce the liability to priming;

at any rate, no sign of this has yet occurred with

ordinary Newcastle town water. No distilling

t S«e October ImiM, pac*

Digitized by Google

www.libtool.com.cn



Dfccmber, 1597. MARINE ENGINEERING. 15

I

apparatus has yet been fittc<l. The boat has
been run at nearl\ full speed in rough water, and
no evitlcnce of gyroscopic action has been ob-
servable, though such a result would be antici-

pated from the known small amount tif these
forces under actual conditions; indeed the Tur-
binia has so far proved herself an excellent sea
boat.

For the purpose of going astern a small reverse
turbine is used. This turbine has hitlicrto been
of an inefficient form, and has constituted a part
of the low pressure motor; the |)Ower conse-
quently that has been developed has been very
small, and has given an astern speed of three
knots. A powerful reversing motor is, however,
now being fitted of similar construction to the
ahead motors; its weight is three-quarters of a
ton, and it is estimated that the astern speed will

then exceed lo knots. The turbine will be per-

manently coimected to tlie central propeller shaft,

and its casing will be connected to the condenser,
and the amount of power spent in turning it

when going ahead will be insignificant. In Tune
last the Turbinia steamed from the Tyne to Har-
wich at the average speed of twelve knots, and
from Harwich to Cowes at the average speed of

sixteen knots. During and after the week of the

Spithead Review she was run at speeds up to

34 1-2 knots, estimated from the cur\'e of steam
pressure and speed, and ample steam is provided
by the boiler at the highest speeds hitherto

reached.
UcsalU or Trtalx.

In .April a series of trials were made by Pro-
fessor J. A. Ewing, and the following para-

graphs are extracts from his report, which
comprises, I believe, the most complete set of in-

vestigations made on the working <A a small

fast vessel: "The mechanical friction of the tur-

bines is particularly small, and the Avork spent on
friction is not materially increased by increasing

the range of expansion. This allows the steam
to be profitably expanded much farther than
would be useful or even practical in an engine
of an ordinary kind. Apart from (piestions of

friction, the addition of weight and bulk to allow
for this extended expansion would be enornKuis
in the ordinary engine; in the turbine it is very
moderate. Steam is expanded nearly two hun-
dredfold in the Turl>inia. and this is accomplished
with engines which are much lighter than recip-

rocating engines of the same power, although
in these the expansion would be much less com-
plete. Rough weather was met with in some of

the trials, and T had the opportunity of seeing that

the Turbinia is for her size a goo«l sea boat. The
machinery worked with perfect smoothness, the

screws did not race, and the bearings remained
perfectly cool throughout. From first to last

during the whole of the trials there was tio hitch

whatever or difficulty of any kind in the action

of the turbines. Some iwentv trial runs in all

were made under various conditions as to speed,

the range of speeds tested extending from 6 3-4
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kiiotet0 32 3-4kiiot8. FuUspeedtrials were made l^AWNO OF vessels engaged in "KLON-
on April lo. the boat having then been in the "KE" TRADE ON THE PACIFIC COAST,

water for fully a fortnight. Two successive runs nv jamis s. tvlu.
on 4he measured mile, in opi>osite directions, in

smooth water and at the alack of the tide, gave Tl.e growth of the Alaskan passenger and
the following data: freight uaftic on the Facihc side was sponuneous.

Srre.TH>na.;«liW-aiiVM^^^^^ Prior to the discoveiy of gold on the Ktondike
yf<>^»P'^toluau^...jj^,^.^^^ nM and its tributaries the bulk of the carrving trade

»uafM....vr. .TTT.... J,s» between bt. Michaels, Juneau, and Alaska ports

ISS!."iJr«7;i?atg:«5;rr:r**.^ ^ conuolled by the Pacific Coast Steamsip Co.

*'*wn«'***'^*'°**^ '"'
i6T lb in

Alaska Commercial Co. The former
lokahofdVwKterBiuigo^^^^^^^ corpofation confined its field of operations to

The speed reached during this trial, 3*76 -'^>uthcastcrn Alaska with Juneau as the north-

knots in the mean, is, I believe, the highest re- «fn termmus of the hne. Ihc Alaska Cpmrner-

corded for any vessel. It is greatly in excess oai Qo. Operated Steamers to St. Michael I^nd
of the speed hitherto reached in boats so small during the spring and summer months, caUmg

as the Tuihinia. It is dear, then, that the ex- at Unalaska and occasionally at other ports,

ceptiona! speed developed in the Turf)inia has Th* steamers Botha. Excelsior and Dora

been adiicvcd without sacrlfu c of any econotnv, composed the htUe fleet that handled the freight

and that the substitution of turbine* driving high trade of the \ ukon betxveen San Francisco and

speed screws in place of reciprocating <Mgines th<: mouth of the nver. These vessels connected

driving screws of much more moderate speed wjf^^ the nvcr boats operating between St.

is not attended with increased consumption of
Michaels, Dawwn City, and mtermediate pomts.

Steam so for as bat nmning is concerned.- Jhe combined fleets of coast and nyer craft were

barely able to accommodate tlie business tendered
TwbiBM for Lwrgw v«mmu. them, and each season found them struggling to

In conclusion, the application of the steam transport sufficient provisions and general mer-
tnrbine principle to fast ships in general, in- chandise to the mining districts. There were
eluding passenger vesstls, Atlantic liners, and {reillient rutnors of an improved service, which
ships of war, would appear to present no special never materialized. Increased facilities were not

difficulties. It m iy be said, generally speaking, provided tmtil the Klondike booin suddenly
that the larger the scale on which the engines awoke the Pacific coast.

are made tlie simpler the construction and the When the steamer Excelsior brought the

higher the steam efficiency, and the lower the pioneers of Dawson and llieir sacks of gold to

Seed of rotation. In sizes hitherto constructed, San Francisco there was but otw? transportation

e largest being the engines of the Turbinia, line—^the Pacific Coast Steamship Co.—prepared

tiiis has been foimd to be the case. In applying to advortise first-class accommodations for pas-

ttirbine engines to a lai^e passenger vessel or sengers and space for freight The Alaska Com-
warship of, say, 30,000 I. H. P., probably four mercial Co. announced almost immediately on
screw shafts with two screw; on each shaft wonlil learning that a vush was aliout to be started tu-

be adopted. Each of the four shafts would be ward the mines, that it was not in the Alaska
driven by one compound turbine at a rate of trade for the purpose of carrying passengers or

between 400 and 700 revolutions per minute, and "outside" freight to Dawson. Its steamers, the

the turbines would consist of the high pressure, management averred, would accept only a limited

the intermediate, and two low pressure, each tur- amount ol merchandise for Dawson, and sign

bine developing approximately one-quarter of only a few passengers. The Pacific Coast Steam-
the total power. The screw propellers would be ship Co. was prepared to handle a large volume
about one-half the diameter of ordinary twin of business, but those who arranged with that

screw propellers, and the aggregate blade area corporation had to face the arduous trip from

would approximate closely to orahiary practice. Juneau over tiie Qiiltfoot Pass.

With such engines the consumption of steam per As the gold fever became more virulent the

propulsive horse power would probably be less ship owners attempted to accommodate the in-

titan that found in the mercantile marine, and crearing host of prospectors. E^ry available

considerably less than that found in engines of steam vessel vm9. put into commission, and craft

war vessels, where space and other conditions which had lain idle for months found many pros-

must necessarily be considered. There is also pective purchasers who were willing to pay the

no limitation in steam pressure in the case of tur- original cost of the ships. The fleet offered for

bines, other than those imposed by the boilers; charter consisted mostly of steam schooners, col-

and it is probable that in conjunction with water hers and a few passenger craft. The local cnist

tube boilers higher pressures than those at pres- trade was dull, and the Humboldt Steamshij) Co.

e»t ttsaal would be generally adopted. With tur- forsook its competitive route to Eureka, withdrew

bine engines in passenger vessels there would the new and well-appointed woodc^l propeller

arise no questions of vibration from machinery steamer Humboldt, leaving rivals in full posses-

or pcopellers. sion of the Korth CUifOmia local trade.
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The Humboldt and the Farallon—the latter way lines, with terminals at Portland. The vet-

was taken off the Yaquina Bay route-Hvere, witii sels otit of San Francisco connecting with the
the exception of the steamers Queen and Georc:e Oueen were the Umatilla and Walla Walla, both
W. Elder, the best adapted oi available vessels sliips of 2,168.37 tons register, modem in every

for the Alaskan service. The Queen was the repec^ and the steainer Qtjr of Puebla* of 1,7134)0

7 L^?^

r'^r^y . S^'^k^r't^ > I i

XOUTES OF WATER TRANSPORTATION FROM PACIFIC COAST PORTS TO THE YUKON GOLD FIELDS.

regular Alaskan tourist vessel wliich co:mects tons net, the SWiftest of the Padfic OOast passeo-

at Puget Sound for Juneau, Wrangell, and other ger fleet.

points north of tiie British Coluiraia boundary. The Htimboldt and Farallon were placed on
Tlie Elder was placed on the berth at Portland, the berth for St. Michaels and Skapuny, respec-

Ore., to handle the Northwestern traffic of rail- tively. The Farallon, though a small vessel.
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18 MARINE ENGINEERING.

252.37 tons, 175 horse power, did not go out of The steam schooner National Gty was also

port overloaded, as was rcporud in the Eastern most severely criticised by the press. The in-

press. The Humboldt sacrificed passenger ac- spectors examined tlie vessel, but apparently did

oommodations for freight, and, besides, carried not settle the case on its merits. Inspectors Holies

on her 'tween decks forward machinery for a and Bulger argued that the vessel's cargo had

125 horsepower river steamer and the wuod-huU been well stowed, and added: "The question oi

sections. Her decks were hampered with lum- the loading of ships is clearly without the juris-

ber and cases of general mercliandise. The at- diction of this board. The Revised Statutes of

tention of the local Inspectors of Hulls and Boil- the United States governing steam vessels pro-

er.s was dirrcUi! t^j the ship. -Mtliough to the vide that inspectors should see that a sufficient

eye the ship bccmed unreasonably burdened, it number of life-rafts, life-boats, and life-preservers

was found that the stevedore had complied with are provided for the use of passengers, and that

the regulations governing steam vessels canning gangways arc kept open fore and aft of the ship."

passengers, and ha<l left wide gangways open The writer made a careful examination of the ship

fore and aft on the main deck. '1 he FaraUon in company with several ship owners who were
sailed with a two-third cargo and fifty passengers, anxious to satisfy themselves personally concern-
She was provided with liglu-draft boats for trans- ing tlie manner of loading. The steamer has

ferring cargo at Skaguay, bttt nO other freight 33.8 ft. beam, but the steam launch Ilettie B.,

was stowed above decks. for Yukon work, and a scow barge 20 ft. wide

Public attention was then directed to the steam by 40 ft. long, projected otrtbound at the port and
schooners, the collier Willaiumctte and the sail- starboard sides, bearing the steamer well down
ing vessels. The craft of the steam schooner class by tlie head. The Hcttie B. rested on a cushion

wmch were engaged are herevridi tabulated ac- of sacks of grain piled three sacks high. Forward
cording to their tonnage: there was erected a temporary deckhouse of

SovtkOMit , 171.35 rough boards and 3 in. by 4 in. scantlings, in-

ySSnif'ffiir V
V"* ^5 » ' tended to house five or six of the crew. The

22&«;;v*-*"""^^^^^^^^^
i barge completely blocked the way to the fore-

Kcratron mi.w
casUe-head and flie *tween decks forecasde. The

The Willammettc is a steel collier of 1,200 tons. starboard and port poop ladders were removed
She had to be overhauled to accommodate pas- and in tlieir places there were secured two 4,000-

sengers. Rows of bunks, regulation three tiers gallon water tanks. The poop deck was reached
high, were built lengthwise in her hold. .\t San by a companion ladder placed alongside the star-

Francisco and Seattle—she stopped at the latter board tank. Lumber for several houses was piled

port before starting for the Arctic—about 500 rail-high amidships. The vessel \va^ loaded well

passengers were siened. A large quantity of over her water line, and the main deck was nearly

freight was carried, l>ut the vessel was not dan- awash forward of the after house,

gerously overloaded. It was the allege d rrowded TTic steamer South Coast was loaded in a man-
and overloaded condition of this ship and the ner almost similar to the National City; but witli

National City which formed the basu of much of these two exceptions the coast fleet was not in an

the adverse comment that was wired East con- "unseaworthy" condition. It shoidd also be

ceming the "unseaworthiness" of many of the borne in mind that the season of the year during

San Francisco vessels placed on the Alaska route, which ^e San Francisco fleet started north only

Inspector of Hulls BoUcs and Inspector of Boil- calm seas and light airs are found. The North
ers Phillips made a thorough examination of the Pacific during the summer is as smooth as a

Willanmictte before she loft San Francisco and lake from Cape St. Lucas to the Bering,

decided she was seaworthy; that her hull was San Francisco ship owners are making active

sound and her machinery in good repair. The preparations to handle the spring passenger and
vessel, thougli staunch of ludl, developed weak- freight trade between this port. St. Michael and
nesses in iter engineer's department. When she Juneau. Tlic Alaska Commercial Company,
was several iniles outside of San Francisco Bay Alaskan Development Co., Pacific Coast Steam-
her hoiler.s choked and portions of her machinery sli-p Co.. and Pacific Steam Whaling Co. have

showed signs of failure. .Vo technical descrip- already commenced to lay their plans for the fu-

tion of the troubles could be obtainetl. as the ture. Seattle and Portland are not behind. The
owners were extremely reticent. It was stated Dawson City Transportation Co, oiganized bpr

on pood authoritv after the steamer reached a number of Eastern and "Washington State capi-

Sealtlc tliat the choking of the boiler tubes was talists, has arranged for new steamers to be built

due entirely to poor fuel, and that the defects in at coast shipyards. On this side of the continent

machinery were caused bv too hasty work diir- there is no doubt that thousands of dollars will he

ing repairs at .San Francisco. When the vessel expended in new tonn.Tcrr There is very little,

was hove to off Point Reyes sutistantial repairs if any, available tonnage tor charter on the Pacific

were made and the trip north continued. On side. Nearly every steam vessel of. any capacity

arrival in the Sound better coal was placed in the is engaged. The demands of the Hawaiian and

bunkers and the rest of the voyage was completed North Pacific coast trade have been great, and

without further accident. those who are interested in fostering the Alaskan
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bu&iiiess have had (hHiculi) in securing options

on ships.

The Alaska Commercial Co. lias secured the

•Mliancc, 213.5J tons, which was about the only

vessel fitted for the passenger and freight trade

offered here. The Alliance can accommodate
about fifty passengers by making some additions

to her deck houses. .She will, however, he used

principally as a freight boat, as the company has

just called for Specifications from the Union Iron
Works ft)r a 2,500-ton passenger '^teaiiuT, nm i-

eni m every particular, and especially adapted to

the bttsiness of carrying gold-seekers. Plans are

now being worked out.

The Pacific Coast Steamship Co. has just pur-

chased the Atlantic Coast steamer ( nr.u )a.S25.2i

tons, 1,200 horse power, which is a comparatively
new vessel, built at Philadelphia in 1895. At the

Union Iron Works tliey will als > can'^c to be built

a steamer to be called the Senator, which, the

COm^ny states, will replace the Orizaba Oa the
Mexican route; but it is believed in shipping cir-

cles that the vessel will be used as an Alaskan
trader, as the Mexican trade does not justify the

employment oi so tine a vessel. The Senator is

intendied to be a i6-knot boat. She will be 288 ft.

long over all, 38 ft. 2 in. beam. 21 ft. depth of

hold, and will carry 1,500 tons dead weight on a
draft of 15 ft. The engines will be triple expan-
sion, of 1,850 horse power, with the cylinders

23 in., 26 in., and 60 in. dia. by 36 in. stroke.

Accommodations ior fifty first-class and fifty sec-

ond-class passengers will be provided. There will

be electric lights throughout the ship.

The Pacific Steam Whaling Co. has pur-

chased one steamer in .\ew York atui will soon
bring her around the Horn. The company is

looking for another vessel, and may jwssibly

place an order soon with an eastern shipyard.

Tlie name and description 01 t;ie ship purchased
is kept a secret. The company has a small

steamer named the "Walcott" on the Copper
River. San Francisco route.

The Seattle Dawson City Transportation Co.
will have two first class river steamers on the

Yukon. One of the boats is now building at

Nowell's Mill, Puget Sound. The boats will be

230 ft, long., 30 ft. beam, 4 1-2 ft. depth, and will

have 10 in. draft when light and 2 ft. draft when
loaded. Each will carry 200 tons of freight.

The Alaska-Yukon Co. has left a contract to

Moran Brothers, of Seattle, for twelve river

steamers, two stem wheel towboats, and twenty-
four bargees. .Six of the steamers will he 260 ft.

long, 35 ft. beam, and 2 ft. draft when loaded.

Each baige will be suppl-t .! \\i:t' a ^-tram winch
and two cargo derricks for liandling freight.

Pacific coast investors are conviiucil that a

fleet of twenty river boats will be able to handle

all the Yukon business. No vessels for Alaskan
rivers are building at 5^n Francisco. The Hud-
son Hav Company may place an order at a near

date for a river steamer for the Stickcen River

route.

PITTSBURa AND CINCINNATI PACKET LINE

STERN WHEEl. STEAMER QUEEN CfTV.*

nv HEItT L. HALOWM, M. X.

Other interesting apparatus peculiar to the^
vessels is the 7 in. by 14 in. nigger engine, geared

to winding drums, which are place<l over the

main. forward hatches, and are intended for hand-

ling heavy freight, and the steam capstan, which

is used in handling the landing stage, and for

straining the lines when necessary to .-par over

a shoal or warping in a bow or stern line. The
landing stage is strictly a Western river device,

there being but few wharf Iwats at the small

towns, and it is impossible to use piers on account

of the great variation in the water level. .\t the

city of Cinrinnati, for instance, it :< ns'ial, in the

early spring time, to have 50 ft. 01 water over the

low-water mark, and it has gone beyond the

71 ft. mark on occasions. The landing stage

is 45 ft. in length by 6 ft. in width, having

deep white pine guiuv.des and oak beams and
floor. It is properly ironed to resist wear and
increase its stiffness, as well as havit^ projecting

trussed brackets, for handling. This is accom-
plished by tackle, supported by the stage boom,
which terminates in a stage span and spreader,

so as to give a clear passageway over the stage.

On many steamers there are two of these landing

stages, handled by side derricks, which arc alio

used in handling the spars and for loading
freight upon the upper decks, but on the steamer
Queen City one central mast, with its boom and
galvanized steel standing rigging, is light and
occupies less room.
The steamer is also equipped with derricks un

either side of the mast, and scateil in hemispheri-
cal deck sockets. Each derrick is supplied with
a heavy iron-pointed spar, and suitable running
rigging, to be used where necessary, for the pur-
pose of holding the steamer away from the bank,
or for sparring oR bars or over shoal places. In
using the spars, they are set on either side of the
steamer's lx>w', their falls are coimccted to heavy
deck fastenings, which are reinforced by lash-

ings that extend over tlie guards to the pendent
straps, situated on the Itows above the water line,

and through bolted to tiie frames and strakos.

The fall lines lead through snatch blocks, and are
strained by tlie capstan until the bow is raised
clear of the obstruction, when, by the aid of the
main engines, the steamer is backed off or forced
ahead, according to circumstances. In the illus-

tration of the Queen City * the derricks will be
noticed, but the spars were stowed awav under
the boiler deck at the lime the ()ln>to^raph was
taken.

One detail which shouM not be overlooked,
which belongs to the mechanical equipment of the
steamer, is the t liiiimey-handling gear. As will
be noticed, the upper portion of the chimneys is

* Commenced In October iMa*.
> Sm October Imvc^ pafl* 9.
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hinged so as to be lowered when it is necessary
to pa>s under the low bridges. This is accotn-

plislied by gear on the hurricane deck just aft

of each chimney, and consists of 2 1-2 in. dia.

sqtiare thread screws working in suitable nuts,

which are seated in heavy pipe braces ^into which
the screws telescope) that are hinged to the upper
section of each chimney. The screws arc oper-
ated by iiand cranks through miter gears, as

shown, and by slacking away the forward chim-
ney guy hnes the gear is ready ior operation.

All of the various systems of water and feed

J>iping are arranged with long radius bends, simi-

ar to the main steam piping, so as to allow for

expansion, contraction and twistiog; and all pipes
that carry steam or hot water are covered by high
grade sectional pipe covering.

The steam steering gear is in the engine room.
It is made by Crawley & Johnston, of Cincinnati,

and is so simple in its construction and effective

in operation :hat it deserves attention. The en-

Sraving on tliis page illustrates the principle of
lis steering apparattis, which consists of an 8

in. dia. steam cylinder, secured to the under-
side of the boiler deck, provided with a cross
head, wortdng upon cylindrical slide l>ars, and
coupled to one of the main tillers l)y means of

a substantial connecting rod. The va'.ve wliicli

regulates the admission and release 01 steam is

operated by a small lever upon a cross rock-sha&.
This rock-shaft has levers near each end, which
carr)'' small sheaves that are arranged so iliat

they both depress a short portion of the mam
tiller rope. When the pilot turns his wheel and
throws a strain upon one tiller rope, and at the
same time throws a certain amount of slack m
the other rope, it acts upon the levers, causing
one to rise and the other to fall, which turns the
rock-shaft, and, through the small lever and
valve rod, operates the valve, admitting steam to

one end, and opening the exhaust at the other
end of tiie cylinder. As long as the pilot con-
tinues to turn his wheel, the valve will remain
in this position and the piston will continue to
move in the one direction; but as soon as the
pilot wheel stops revolving the continued motion
of the piston takes up the slack on the one side

and throws it ahead on the other, causing a
reverse movement of the valve, which, if con-
tmued, allows steam to enter at the opposite end
of the cylinder, forming an efTective cushion. Bv
this arrangement the pilot lias very little more
than the friction of his wheel to overcome, while
the steam gear performs the laborious ixirtion of

the work, and automatically resists all strains
which come upon the rudders, as these strains act
upon the tiller ropes and steam valve, in a manner
similar to what has just been cited, in case of

tlio i^iston overrunning its intended stroke. The
extreme simplicity of the apparatus recommends
it, and makes it mteresting to boat owners who
would not consider the question of cqurppitig

their vessel with the usual type of steam quarter-
master, on account of its complications and high
first cost.

The noYi-condensing main engines drive the

paddle wheel at a sj^ecd of 24 rev. per minute,

when the boilers are worked to tlie limit allowed

by the Government, with steam at 166 pounds
above the atmospheric pressure. The engines

under these conditions would cut off steam at

3-8 of the stroke, which would show a mean
effective pressure of about 100 lbs. per sq. in.

upon each piston, and develop collectively 1,024
horse power, and when the engines are worked
to the later point of cut-off they will develop
over 1,400 horse power. By forcing the fires so
as to maintain a high boiler pressure, the Queen
City attains a maximum speed of 14 miles per

hour i^fainst tlie current, wliich runs ht>m 2 i-s

to 3 miles per Inur, according to the stage of the

river. This, of course, is when the steamer is

working light with very little freight. She IS

r^;istered at 624 23-100 tons. Under ordinary
working conditions she draws 32 in. of water

CRAWLBV AND JOHNSTOH STEBRINC OBAR.

throughout her entire length, while, when loaded
to lier maximum carrying capacity, with 1,400

tons of freigltt, she draws 5 ft. of water at the
stem and 9 ft. at the bow. This may seem a
peculiar manner in which to load a boat, but
experience has proved it to be a correct plan
where heavy currents are to be encountered, and
to obtain the most satisfactory results &Y>m the
stem wheel.

Tlie b jili rs in a Western river steamer are so
limited in size by the many restrictions that it is

a surprise to almost every engineer, who has
occasion to make an investigation, to discover
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how wc'il the boilers meet the excessive demands
for steam that are made upon them. It has just

been stated that the engines of the Queen City

indicate over i,ooo horse power when working
under full pressure and at their usual point of

cut-oiT. In addition to this, there is a 30 horse-

power electric light engine, as well as steam
pumps, steam steering gear, and the injectors,

which all use steam at the same time. The mam
engines are as economical as the Corliss, or any
other well-proportioned automatic cut-ofT engine
working under the same range of cut-off; ijui tins

efficiency is, of course, not possessed by the

small slide valve engine, the steam ptuup, or the
large injectors, so that it is a conservative esti-

mate to rate these boilers as supplying 1,100

horse power in steam. The actual effective heat>
ing surface of each boiler is about 580 sq. ft,

which gives 2,320 sq. ft. heating surface for the

entire battery of four lioilers, or less than 2.11

sq. ft. heattng surface
j

1 mlicated horse power.
The boilers are usually worked with forced draft,

produced by the exhaust discharging through
contracted n<izzles in the chinnieys. This is very
necessary at certain stages of the river when the
chimneys are hinged back to clear bridges,
though this blast, while increasing the amount
of water evaporated per unit of heating surface
does so usually at the expense of the ooal pile.

It is to be regretted tli.it tlie steamer is not
arranged so that a systematic evaporative test

could be made to determiiu tlie exact efficiency

of these boilers, and it is to be hoped that this

may be done in the near future. At present we
must l>e satisfied with the practical results ob-
tained, which show that the boilers are under
steam continuously for six dajrs and fifteen hours
each week, which include a round trip of about
2,000 miles steaming and handling freight, during
as well as at each end of the voyage. In this

period of time an average of 3,800 bushels of
Pittsburg coal is consumed, which includes the
amount of coal burned in supplying steam to all

of the various auxiliary engines, as well as the
main engines, and also supfHies a vast amotmt <d
steam to the chime of whistles, which is used often
and long in river service.

The most remarkable feature in connection
with the amount of fuel consumed by this steamer
upon her average trip is the fact that she uses no
more coal, with her high pressure non-condens-
ing tt^nvi, Uuui is used by the steamer Virginia,
which is a twin sister as far as the general dimen-
sions and model are concerned, with coupled
tandem compound condensing engines, having
steam cylinders 15 in. and 33 in. by 84 in., w!m
independent air pumps and condensers for each
engine, which easily maintain a vacuiun of from
24 to 26 in. To bie very accurate in this state-
ment, the actual cost of fuel per "average rmmd
trip*' of the steamer Queen City amounted to

75 cents more than that for the A^lginia, while
the former boat made the faster time.

With the exception of a few weeks during the

fall of the year, when tiic upper portion of the

Ohio River is very low. the Queen L.;y makes
regular trips between Pittsburg and Cincinnati,

leaving the latter city every Saturday evening,

ati:l arriving on the return voyage early in the

morning of the following Sattu-day, her actual

runnmg time being six days, over a route which,

with the various curves necessary in roiuuling to

in making landings, is equal to a journey of 1,000

miles. This is an average speed of about 7
miles per h;)ur, and includes the time consumed
in making iuliy 100 landings in each direction, as

well as the time necessary to take on and pot off

freight.

Another point, which sounds strange, btit one
upon which all river men agree, is that a limber

boat is much faster than a rigid one, and for tliis

reason a boat becomes faster as it grows old.

It has been suggested that this is due to the fact

that the limber boat can conform more readily to

ground swells produced by inequalities in the

river's bottom, but it is claimed upon the other

side that the same conditions prove true where
there is forty feet of water in the channel, and
at stretches where there are no known inequali-

ties that could cause ground swells.

Although one of the strongest points in favor

of a stem-wheeled boat is its ability to work well

in shallow water, yet if the water is too shallow
it increases the resistance on the wheel and causes

the engines to labor. For example, with the

steamer which has just been described, working
over a stretch of river in which the water is 30
ft. deep, the engines will drive the wheel at fuH
-peed, and when the steamer strikes into shallow

water, which is 10 ft. deep, the engines will com-
m«ice to UboT, and the speed wiU drop off fully

three revolutions per minute, ^tb oniform boiler

l)ressure in each case.

Of late years, most of the river steamers have
been built with stern wheels, fully eight of this

type to one side wheeler, and to be able to

navigate the river properly, the side wheel steam-
ers have been built with disconnected wheels, so
that the wheels may be operated independently of
each other.

In extreme cases, one may be working ahead
while the otiier is working astern, yet, imthal, a
good stern wheel hnat can turn completely
around three times while the side-wheeler is mak-
ing one turn, the wonderful steering and handling
qualities of the stern wheel boats, as well as th.?ir

great carrying capacity, making tliem general
favorites for river traffic.

A short description of the Cincinnati Marine
Railway, where the Queen City and many other
\v( 11 known boats for the river service were de-
signed and constructed, may prove interesting, as
it also bears upon MTesiei'u river practice. Tl»e
Marine Railway consists of a series of inclined
ways, composed of heavy timbers, securely
andiored in position, and extending from the
top of the river bank down to a level that is

considerably below the low-water mark. There
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arc cigln pairs of these ways, each of which is

eciuippi-il with a sliding; i railK-, tlu: hutt Jin slides

of which rest upon the inclined ways, while the

framing is so arranged that the upper surface is

hcjrizoinal. At tlic upper cml of the inclined

plane there is a continuous line-siiait, driven oy
a powerful engine, with clutches arranged SO

as to operate, througli 9 traitis of double-womi
gearing, heavy winding dnuns upon which the

hauling chains are wound tliat are connecteil to

Uie various cradles. By this arrangement of ma-
chinery any or all of the cradles can be drawn
up or lowered down the inchncs sinniltaneously.

A boat in need of repair can be floated over a

number of these cradles, and drawn up the in-

clines until she is high above the water level, and

after being properly repaired, lowered uniil she

again rests upon the river. Very often a boat is

raised toward the top of the ways, and supported

in this position by a separate system of blocking,

while the cradles are 1 )\vc red for the purpose of

handling some otlier craft in need of attention.

At the top of these inclined ways, convenient to

the mill room and pattern loft, where timbers for

her framing could be machine-shaped and

dressed, the steamer Queen City was built upon
stocks and suitable blocking, lying parallel to

the river with her bow up stream. In this

position the hull was built, the various decks and

deck house erected, the machinery put in position

and connected up, so that when the day arrived

for launching slie was complete, with the excep-

tion of a few finishing touches necessary to com-
plete the cabin. The cradles had been brought
into position supporting the entire weight, the

blocking removed and the steamer lowered down
the ways, until she stood only a few feet above the

water level, with a full head of steam upon the

donkey boiler, for the purpose of handling the

capstan, the pumps, if necessary, and the whistle.

With the usual launching ceremony the catches

were tripped, and the cradles with their burden
shot into the river; the cradles, sinking deep

bek>w the surface, allowed the Queen c itv to

float upon the surface of the Ohio, drifting slowly

down stream clear of the cradles, and to a landing

bdow the ways; the handling of the boat being

regulated by the how lines.

The designers and builders of these Weste/u
steamers deserve both praise and credit for the

manner in which they have perfected the methods
of construction, which, it is claimed, combines
a greater amount of strength with a correspond-

ing degree of lightness than can be fonnd in any

Other type of marine architecture 01 correspond-

ingsize and carrying capacity.

The Ohio River, from Pittsburg to its junction

with the Mississippi at Cairo. III., is about 1.000

miles long, llie amnutit of capital invested in

the steamboat business is approximately $8,500,-

000, and the average anninu shipments include,

freight, /xxyo.ooo tons, and passengers carrie<l

1,500.000. The value of the freight shipped dur-

ing 1896 was $250,000,000, in round numbers.

INEERING. D—i-r.i«.

IMPROVED APPARATUS.
BataMtd Piston Valve Pa4ik Enctncs.

The engraving herewith shows a modern bal-

anced pistoi/ valve engine for stem wheel steam-
ers, designed by Charles P. Willard & Co. There
has been a great increase of late in the number
of light draught vessels built for domestic river

trade, and also for shipment to the Klondike.

As will be seen by the engraving, the bed plate

on which the cylinder rests is continuous and
forms the lower cross head slides. The steam
chest is placed on top of the cylinder, thus saving
a little in the space taken up by the engines in

the boat. The piston valve, which is suitably

constructed to remain steam tight, runs in bronze
valve chambers having gridiron opening? the en-

tire circumference of the valve, thus insuruiij

very quick admission and aniple steam opening
with the minimum of valve travel. Admission
l^ajris are at the end of the valve an l.'.'.ie exHausS
in the center, insuring the desirable feature of

short and free release. By the use of tlie rocker
arm. the eccentric rods can be made somewhat
shorter than in the ordinary engines of this class.

Both connecting rods and eccentric rods are of

hollow steel, with solid forged ends. The eccen-
tric rods have strap and key joints, with brass

boxes at each end, and connect with steel cranks
on the ends of the paddle wheel shaft. These
cranks are usually set quartering, so lihett is no
dead center, and the engines move either ahead
or astern, according to ti)e position of the link,

instantly when the throttle valve is opened. Sev-
eral river boats so fitted are now under construc-
tion at the shops of Charles P. WiUard & Gfc,

15 Xorth Canal street, Chicago.

Eaves Helical Induced Draft.

An improved form of induced draft appUcable
to Scotch boilere on sea or land, in conjunction
with Serve ribbed tubes, is shown in the accom-
|)anying illustration. The cold air for the com-
bustion o( the fuel enters from the back end of

the boiler, passing along the outer space A and
A' to the valves li and B' in furnace fronts as

shown in the cut. On its way the cold air is

guided around tin outside of the "inner" space

C in a "helical" or spiral direction by the parti-

tions shown. Ahvr cumbustion. th ^ waste hot

gases discharged from the tubes pass through the

smoke-box into the inner snace C, and by par-

titions arc also made to pass around and in close

contact with the boiler, in a "helical" direction,

on their way to the suction fan. It will thus be

seen that the boiler is completely enveloped in

the waste heat, which would otherwise pass into

the smokestack or chimney unused, at; ' tliat

both "radiation" and "condensation" are etfectu-

ally prevented. It also prevents any straining

of the boiler under forced conditions, ^nch as

the rapid generation of steam from cold water, or

sudden and greatly increased evaporation. Tlie
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cold air, too, on its way to the valves B and B' Ijustion of uvcr 30 lbs. of coal per sq. ft. of prate,

al)5i)rbs much heat from the waste jjases ami and with a ratio of heating surface to pirate sur-

entcrs the furnaces at a lii;jli temperature. After face of only j8 to 1. It is claime<l that two b iil-

niaking careful tests, John Brown & Co. (Ltd.), ers wiili natural <lraft would be rctjuired to do the
Sheffield, Eng., state tiiat a very hif^^h efficiency work of one <A the same sire fitted with llie

WII.LARU BALANCED PISTON VALVE ENGINE EOR STERN WHEEL STEAMER^^.

is obtained by the use of this draft. Tests made Helical Draft and Serve tubes, and as space
with boilers fitted with Serve riblied tubes, is worth soniethinpj on board shin—to say uoth-

EAVKS tIKLICAL I.NDl t El) DKAKT KITTEP TO SCOTCH MARINE IIOILKK.

showed an efficiency eqttal to 80 per cent of the ing of the cconotny in fuel—an investigation of

actual calorific value of the coal used. With the claims for this ne^v system of draft would
Welsh coal, which has a calorific value of 16.18 seem to be a profitable field for investigation by
lbs., the evaporation was 13 lbs. of water per lb. engineers and steamship owners. The agent is

of coal, from and at 212° V., with a rate of com- Charles W. Whitney, 11 Broadway, New York.
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The fifth general meeting of the Society of
Xaval Architects and Marine Enfjinccrs, held

during November, was a successful and rcprc-

sentatiTe convention of the cotisiructive marine
interests of the country. A good progranune
had been arrang-cd, and llic pajurs as a whole
were of special interest and were fresh evidences

of the abUtty of the profession in America, which
only needs the aid of spetuUitive capital to make
this the foremost shipbiiildinq; and ship-owning

country in the world. Indeed, the high stand-

ard and special character of many of the papers

read made some discussions seem,by comparison,
ratJicr weak. ThlB was due entirely to a feature

of the arrangements and not to any lack of capa-

bility of those present to add accurate criiicisni

or helpful suggestion. Pew of those who were
it* attendance had had much, if any, opportunity

previous to the meeting to read the papers pre-

sented, and consequently many were not pre-

pared to take a forcehil part in debate, or even

speak at all upon matters in which they were

recognized authorities. It is an experience com-

mon to all scientific bodies that, frequently, those

who are best informed on a subject wit! not ex>

press views until they have had proper oppor-

tunity to digest the facts presented for criticism.

The more able the paper read the greater the

need for quiet consideration of its expresMon in

the light of one's own experience. This applies

especially to a body, such as the Society of Xaval

Architects and Marine Engineers, whose mem-
bership does not indttde-a large proportion of sea

lawyers or parliamentarians, skilled in ready de-

bate. The habit of mind of the Naval Architect

and Engineer is essentially reflective, trained to

careful consideration of cause and eiTcct. Action

rather than elocution is the physical result But

even supposing that the papers read were of an
evcrv-day character, about which intelligent

judgment would be in the ready possession oi

the hearers, the fact that they were read at the

meeting would not have altered the results.

Many of the members in attendance had occasion

to transact business elsewliere at times during

the sessions and would perhaps arrive in the

hall in time to hear only a portion of a paper,

treating of a subject with which they were fa-

miliar, and by hearing part, and not the whole,

would get a wrong impression of the author's

views. The result cotdd mily be confusion. We
have spoken of tliis matter at some lengtli be-

cause we believe that an outsider, reading the

transactions, would possibly get a wrong im-

pression of the informatioii and anUiortty of the

society, in the light of its disrussions. .\notlier

source of distraction from the purposes of the

daily technical sessions was the necessity for

members who, perhaps,. came t<^fether only at

the annual meeting, renewing their ;ir!|i:ri!ntan. r-

ships in the convention hall. It is diflicuit to in-

telligently follow an author and keep up a pleas-

ant conversaticm with a ndghbor, on other topics,

at the same time. Members do not come to a

meeting solely to hear papers read and discussed,

but also for the very desirable purpose of getting

in personal touch with their brethren of the pro-

fession. This experience has caused simihar

societies at home and abroad to set apart a time

during the convention in which the members
may meet and fraternize. It is regrettable that

more representatives of the operating depart-

ments of the mechanisms discussed were not in

attendance. On other pages in this issue a report

of the proceedings at tiie meeting wtU be found;

also a commencement of the reproduction of pa-

pers read, which we shall continue in future is-

sues.

The paper reproduced in this issue is by Pro-

fessor W. F. Durand and gives an introductory

account of an investigation into the inlluence of

surface on the performance of the screw pro-

peller. Of the many features which may en-

ter into tliis problem all arc kept constant

except pitch ralio, slip, and surface ratio. The

investigation is intended to proceed with an ac-
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compaayiag variation of these features, each in

turn, die odiers meanwhile remaining constant at

various values within a wide working rnni^c.

Such an investigation, even partially cortijilctcd,

is worth &r more dian an equal amount of desul-

tory work. The use which can be made of such
data as are presented in the paper will depend
much on the individual. It seems to be the iti-

tention <A tiie author to provide certain definite

sdentific data showing' under certain circum-

stances what may be expected. The engineer

» left free in the exercise of his judgment, as to

how nearly these circumstances represent those

with which he lias to deaL The portion of
tile proposed investigation which is here repro-

duced relates only to pitch-ratio, or probably onc-

fifUi of the whole. We believe we voice the

wish of the entire profession of marine engineers
and constructors in expressing the hope that the

author may be able to complete the experiments.

DiflFerences which have esdsted between the

line and Staff Corps of the Navy for many years

are now the subject of inquiry by a special Iward

of naval officers, with Assistant SecrcUry of the

Navy Theodore Roosevelt as president The
membership of this board includes:
Captains W. T. Surop-fnn, A. S Crowninshfeld. Robley B.

Hvann, and A, H. Mi-Cormi. k, Cnr;;niiinJpr J S. Hftis] ' i^l.

Lieutenant Commander Kictinrd Wainriirlit , aad Lieuttuant
A. L Key, on the inr: of xhr I, inc. iinil Eni;lneer-ln Chief G.
W. ItclviUe. Chief EnglnBcr» C. W. Rae and i.. W. Kearney,
nd H.iss,!d Axtistaat BagliMM- W. M. MeFkitand. of tke
Bnfineer Corps.

At this time die result of the ddiberations of

the committee is a scheme to amalgamate the two
corps—carried by a vote of 9 to I. So far as

known the scheme contemplates assigning only

engineering duty to the senior thirty-«x engi-

neers now on the navy list who hold the relative

rank of captain, commander, and lieutenant com-

mander. Engineers ot the relative rank of lieuten-

ant may qualify for line duties if they so elect, or,

in case they do not, they are to be eligible only

for duty in connection witli tlie machinerv. AH
other grades of the Engineer Corps are to be ab-

sorbed by the Dne, and these officers must qual-

ify for line duties. I'o pat it phunly the identity of

the Engineer Corps is to be destroyed. Tlic only

possible explanation for this proposed Gilbcrtian

combination is that it is a compromise. Paren-

thetically it might be asked, why not carry the

plan to its logical conclusion!" Antal^^'ainati^ the

scriptural and surgical departments, so that the

surgeon-chaplain may minister to the needs of

body and soul simultaneously or ahematdy.

Also join the Naval Constructors and die Fay
Department in the bonds of unity and peace, and

do likewise with the Marine Corps and Civil En-

gineers. In this age of specialization the scheme

proposed is extraordinary. We wonder what the

directors of the American line would reply to

such a proposition for the reorganization of their

forces. It would likely be brief and expressive.

Certainly the proposal is not in accord with the

suggestions of Engineer-in-Chief George W.
Melville, who, in his annual report, states "two

things arc necessary to the highest efficiency of

the Engineer Corps." These are, an increase <rf

numbers 6t>m 195 oflicers to 300, and the ccm*

ferring of actual rank and titles. The first is a

reasonable, even modest request, dearly in the

best Intetests of the Navy, and so of tiie nation.

As to rank, that is one thing, title another. That

an engineer of the Navy should stand squarely

on his rights, and that tliese should be absolute in

his own department and co-equal with those of

his brother officers in other departments, where,

owing to the exi[:;< nci< s of tl'.f service his au-

thority might be needed, is a proposition that

only prejudice, ignorance, or veMed interests

could dispute. That his tide should be other

than "Engineer," with such additions as would

signify his actual rank or length of service—as

now in fbrra—we cannot perceive. The name
Engineer is more misused than any other sig-

nifying a man of brains, but nevertheless it is

a grand title, the noblest of the century. Other

naval titles, from Admiral down, have been hal-

lowed 1^ age and made glorious by memories,

but future battles will not be fought by heroes of

the past. The modern ship is truly an engine of

war, and what better name could designate the

officer who should keep this in effident condition

than Engineer? But a ship has to be navigated

and the guns operated to be effective in war.

Do the line officers admit that these duties are so

relativdy unimportant that they will have ample

time to properly administer the duties of the en-

gineer officer as well? Considering the ever in-

creasing importance of the mechanical equipment

of the war vessel, possibly this position is well

taken. For our part we do not SO bdieve. The
real engineer is bom not made, though it is only

in the merchant marine that the survival of the

fittest is really worked out The saitor and en-

gineer, as such, have little in common in their

makeup, and though the former needs be a fight-

er, the latter may be peacefully efficient, though

none the less courageous.
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PROCEEDINGS AT THE FIFTH GENERAL MEETING OF THE SOCIETY OF
NAVAL ARCHITECTS AND MARINE ENGINEERS.

HELD IX NKW YoltK, NOVKMHEU 11 ANI> 1-', 1S97.

CodcIm Ufipiirt af Itanllne UattneM, Wlilrli Inclnded tTttamlug of IteaailullODii, tClectlon nf (Iflli'rri >nd or Krw

Mrmbars.— llrlef Ab«lritot* of l'B|ten Head HDd <iUt nf the l>UoDMloa» Which Followed.

tlon of Navnl .\rcliH<x-t.s. "I think it eminently

lir«)|»«i- Hint wv kUouUI i>iiss a resolution of this cliar-

iicliT Ihi husi' \v»' ciiuiiut do too imioh to honor the

At till- ctigiiii-oring

)ic:i<l<|iuirtors, i'_' Wexl
Thirl .v-(ii>l Mrei-I. Nvw
YorkI tilt' iHtli fjeiienii

nutjtinK "I tlie SK-iety
iif Niival AiTliitw;!'* an«l

Marine I'.n)?iiieers wsw
iii'kl on N<)veiniK;r 1

1

and 12. TIkti- was a

K<><>(1 atl«ii<iani'e of
iiieiiilMT!', tlioiigli many
faiiiiliar fat'i-s wrre not
in tli«- hall whtMi. in (lie

unavoidable absence <•(

rn-aident Cietiient .\.

tJrii'HCinn. CharleH II.

Cramp calitHl the ojienlnn KesKlon to onler. He ex-

plained the clrcninstan<'es, nn<l t-nllt'd .lolin (7. Kafer.
inoinher of the ('duncil, to ihe chair. 'I'hls was a
happy choice, for througbont the prweediiigs he Jier-

fonned his dutlcn with dignity and great courtesy.
Charlin II. Cramp was glren the floor to pre.seHt n

»et of rt'sohitlons. Ho said: "Lost snmuier our so-

ciety was honored with an invitation from the Insti-

tution of Naval .Architects to join in the Iniernntionnl
Congress of Naval Architects and Marine Kngineers
to celebrate the yiiM'n's Jubilee. The Congress lasted
from July r» to 1.1 of this year, the meetings for the
diseussionx of papers being held InJ.ondon. and the
excursion, including visits to Portsmouth l>ockynrd,
Southninpton, tSlasgow. and Newcastle. In addition
to this the ninny social features of the Congress In-

chub'd a visit to Windsur and ii ri'ci'ption by tlip

Queen. Our irnnsntlantic <i>usitis were most cordlnl
hoets, and it seemed to us that our conimon 8|)eech

nnd ancestry made our welcome th»' warmest. All of
the arrangements were perfect, and the whole elab-
orate programme was carrio<l through with great suc-
cess. Our s^iciciy was represented by a fair number
of members. Including two former Eiiginei'rs-in-Clilef

of tlie Navy, several of our lending shipbuilders, and
two delegates sent by the Navy Department. Besides
the entertainments on the progrninnie, the individuni
members of our delegation were the recipients of
many jiersonal courtesies. To show our personal a|v
precintlon of the kindness we had experlenwi. we
sent an engrossed tesiinionlal to the Institution of
Xn\'al .\fcliiiccts before we seiiarati'd in London. It

seems to me. ImweviT, tlint It would in* a grncefui
net for our society to do something in the wny of
placing on record its appreciation of the courtesies
shown to its representatives, nnd I have the pleasure,
therefore, to offer the following resolutions:"

n'Arr-'K Thv ltriti>li Itiotllutitui of Navnl Arrhltoctd nn tlx-
oociuli>ii <il lti<> IHiuiioiiil .fiiliUi-i- »( tlio (/iiiM-irii Krien luvjt<'<l lliix

Sooletv to Join Willi U mill nrKiiiiixi«tii>nii of oiIkt enuulrlrt In
mn loli-riiallonal <;oii|{rciui of Niit«I Areliilwtc uikI Mnrhii- Kii-
gtn«ei>, ami

ITArrriiji ntei luMaihlllllM of lionpitalitjr niiii i-ourlwiiy wen-
cxliau«t<-<l Iiy tlir llrili>li I iiKtltiitioii toward tlio ro|ir<'«<-ii(«tlt«-» ..r

this and ollit^r liltr •irgniiizalii>n« cUt'W'hvre who ut-rp Im giiri.|i..

Thrrtf.irr llrMtlitil, That the Amrrlcan SiK'tetv "f N«v»l An-ln-
t«ct> anil Mnriiii- KntrlniMfra ilu •iffcr tlio Hrltihli riii>illiitl<iii Ihim-t-
fir><K?>li<n ••f itH |irof<iun<l sriiso uf llio courteDV e^ienilxl nml i>l ili>-

lOdpltulity liivi'lii'il. mill,

/iV«i/r. </. 'riint H Fiiitnbly <>nitTi">'>'il eopy lier«y>f \m "rnt hr IliU
Si.i'li-ty to till- llrili-li Institution llinuii'h itii frHiiliK-nl. Ihr l-^irl

<>l lla|iet»iiii.

E. riatt Strniton sei-omled the motion.
Chairman Knfer spoije brielly, He believed it was

right that tlie society shouhl take cognizance of \\w
treatment rei elved by meniliers. .nnd others who were
not niemlter^, at the recent meetings nf ihe Iiistltii-

Itistltuiion which is the parent of ours."

Charles Ward, who had attended the British meet-

ings, said the eniertainnionts provided for visitori*

were simply superlative. lie did not believe the so-

cieiy could express itself In any way too strongly in

appreciation of the kindness shown to the American
visitors. The motion was unanimously carried and
ordered engrossed.
.Secretary Francis T. Bowles read the report of tUe

council, and election of members was taken up.

These were uiianiinoiisly elected:

Members- t.'arl Herbert Clark, Robert Brooke,
Henry Hess. Everett M. Mathews. William Poult-
ney Smith. Harry X. S|illler, .Mexnnder Thomson.
Nalbaii IVatt Towne, Fairfax Willinnis, and Sieg-

fried Topper. Hungarian Navy, nnd C. Ferrand.
French Navy.
Associate inemlM>rs—John W. Burnhnm, Masoa

Smith Clwise. Wintlirop Cole, Willinm Henry Deniing,
.Fohn F. Kane. Parker Henry Kcmble. Tliomas S.

.Malhewson. Axel .Sniniiel Vogt, S|iencer Miller, and
Frank Hicliard Wbe.-iier.

.Tunlors—.Toseph W;ird Clary, Ilalph Worthlngton
Crosby, Mnx l>ercuin, Henry Newton Whittelsey.
.Morris Mortimer Whitnker, Herold Leo, and Henry
A. Swanton.
.Inmes Swan was promoted from .Tunior to Member,
("halriunii Kafer referri>d feelingly to tlie death of
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Vice-PreHident Hear Ad-
miral Richard W. Mead,
wliirli had rxxurrcd during
till' year.

Captaii) Miller preeeiited

rt- Boliitiona in wliich the
Boeiet y ex prettied its anpn-
ciiUioii of the "cliivaln»UB

chunicter and knightly
loyalty" of the <h'c«?!U;i'd

naval oMiccr, and these
were ndojited by a etand-
inK silent vote.

S'ominatiiMis of ii(Hcfr»

reeiilt4.>d in the re-ek-ction

of the entire list of oHieer?*,

with the additions to

Vice-presidenl> of C'onimo-
dortj F. M. Bunc-e, U.i>. N.,
to fill the vacancy cauHcd
by the death <{ Adniirul
>Ieud, and < ieneral T. W.
Hyde, to fill the vacancy

occurring (lurlnR the yi-nr, and' Colonel E. A. Stevems.
additional. Mt>ujlH'rs of the Council electeil were:
PaRsed Assistant Engineer W. M. McFarlnnd, U. S.

N., and Professor C. U. I'cabody. This for the time
concluded the routine business before the meeting,
and attention was next given to the technical impera.

WATBR TIUHT IIOI.KHEAII IKXIR.

The reading of papers was begun with that of
William B. Cowles on "Watcr-Tlgbt Bulkhead Doors
and the 'Long Arm' System on the U. S. 8. Chicago."
This describes a system of closing doors by hydraulic
power, the term "long arm" bieing applied as de-
scriptive of the method of controlling the position of
all doors from a central station by an operator, who
le thus enabled to "reach out" in any direction
throughout the ship. Instead of requiring nearly 100
men to close doors, as In the case of the battleship
Massachusetts, one operator In the central station
can make all compartments tight. A modification of
this system is also described In which the closing of
doors would ordinarily be effected at their respective
locations, but In cases of emergency the officer In

charge of the ship can close all doors simultaneously.
In both systems an attachment at each door pemilia
the opening of the door by any person shut in a
compartment by reason of nn unosi>ectod closing of
the door. This automatically causes the door to cloac
again after the person is released. The doors on the
Chicago are of the vertical sliding pattern connected
by n piston with the hydraulic power cylinder.
Naval Con.itructor Francis T. Bowles, U. 8. N.. In

opening the discussion, said in considering the fittings

of warships he was opposed to further complexity
and nither advocate<l simplicity. After careful con-
sideration, however, ho had recommended the Intro-

duction of the Cowles system on the Chlcopo in Its

Simpler form. The great advantage of the door
seemed to be that the application of the water tight-
ness did not occur until the door was In pogitloii and
seated. The reverse process was followed In opening.
He was not In favor of a central system for operating
doors by calling up an operator, who might not be
on hand when most needed.
Lieutenant William P. White, V. S. N., also advo-

catwi simplicity, but at the same time some positive-
acting apparatus was notnled for closing doors. The
confusion following the signal to close doors on a
warship caused unavoidable delay. Under present
methods there was the possibility that openings In

coal bunkers In protective decks might be left open,
and there was no means of examination except by
opening the doors communicating with the fire rooms.
It was a common occurrence to have five or six men
operating a screw on the berth deck to clo.ise a door
and. even with the aid of some convenient lever, be-
ing unable to get the door water tight. lie consid-

ered the Inventor deserved the thanks of all men
who go to sea.

Lewis Nixon sjKjke In favor of the system, which

he said was absolutely certain in its oppHcation, for

even In action if some of the supply arrangements

were shot away it would stJll be iKwsiblc to go to

each door and close it by the pump attachment.

Colonel Edwin A. Stevens wanted to know what the

effects of shell fire would be upon the system; if local

damage to one of the pipes would affect the system,

and In such u case If it were inissible to arrange the

gear so that all the doors would cloye, much as the

air brake vnlve applies the brakes on a train In case

of damage to pipes. He had had experience with col-

lisions In smooth water and had observed that any-

thing near the point of impact was much distorted,

water and steam pipes almost invariably leaking

badly. These collisions occuiTed between light ves-

sels at low 8i)eeds and the energy of the blow was
not comimrable to that delivered In the case of

II. M. S. Victoria, or the 8.S. Elbe. He supposed
every one knew the valuelessness of any present de-

vice for closing doors, and recalled cases where water
pressure had got on one side of a bulkhead where
there were openings, and leaks invariably followed.

Mr. Newman said the system was really simpler

than present methods. He cited instances In bis ex-

perience abroad. In one of which It required several

men to close the bunker doors in a light-armored

cruiser. In another case of a TlOOO ton armored
cruiser similar results were experienced. Very stiff

door frames were a necessity. When running only

from one dockyard to another, in a ship In which the

doors had been accurately fitted, on arrival at th-?

second dockyard it was found impossible to close the-

doors. He believed the Cowles system would find its

most Important application on transatlantic liners.

Charles li. Cramp spoke briefly. Complexity on a
ship was to be avoided. i!.ach Individual system
placed on board a ship, such as electricity, drainage,
ventilation, the handling of ammunition, the move-
ment of turrets, and others, was now much divided,
so that the ship had grown to be such a monster that

it could not be managed by one nmn. Ho believed
the modern ship too complex. The greatest ship
building establishment In the world employed an ex-

pert, at a large salarj', to make doily walks through
every ship building and find out. not what could be
added to the ship, but what could be dispensed with.

A. F. Yarrow, the English torpedo boat builder,

who was present, was colled on by the chair, and re-

plied that he knew nothing about water-tight doors.

"In all the boats we build," ho said, "we do not adopt
water-tight doors at all."

E. Piatt Stratton called attention to the sutxiivlslon

of transatlantic liners Into anywhere from ten to sis-

teen compartments with water-tight bulkheads. It

wos desirable to employ men in certain compart-
ments and have their duties confined to such compart-
ments, so as to obviate as much as possible the neces-
sity for men moving from one part of the ship to
another In case of emergency. This olso did away
with the necessity for a number of compartment
doors. The method might possibly be applied to
naval vessels.

Mr. Coles in closing the discussion argued that
the present multiplicity of shafting and gear, con-
necting doors with the closing mechanism on the
lierth deck, was not only unsclentluc and bad en-
gineering, but more complicated than his system.
By the adoption of the central station plan in

battleships, for instance. Instead of requiring 110
men to close the swinging doors, three or four
at the most could mnke the entire ship secure. The
others would be available for other emergency duties,

such as getting out the collision mat. Regarding the
effect of shell explosions on piping and the sys-

tem, in the Chicago all the system was placed below
the protective deck with the exception of the 1-8 in.

pipes operating the volves and telltale In the pilot
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liouso. She had iiopnttect-
ive tube iiiidiTllie conning
towt-r. and con-eqncutly
those i>iiK's wereex|w»«ed t"

Kun (in'. In .-nch a case
an aiitotniitic cut-off valve
woidil keep the syptem bo-
low ilcck intact, and tliia

WiiH applicalile to any ex-
piPH'il branch. The jarand
>tniin of gun liie or sliell

exploniona nffect4'd large

pi|H!i>, which are i^tiff an<l

liave preat inertia, more
than Muiail piport which
t like up m< It ion quickly and
and are nioiv flcxibk-. In
' lio Chicago the lar^geet di-
iiiiiptet of pi{K' wnshut 1' in.

and this ran for oidy a
short ilittance. In case of

(liiiiiajie to the Hy^tein the
doors could 111' workeil by
hnnil, the <liHcharife Intni

• hp power cylinder running to a reservoir wVilch al-

ways remained full, giving surti' ient caimeity for tbi*

operation of tbe hand pump, which could tM> workctl
more golckly than the present luekiug deviccR. A
door on the Chicago was puiupeil up by one man In

ten aeconde. It waa simply a question of piping and
areas, and capacity of pumps.

HW.t t.ATIOSS Kol! l.oAI)IN<; VI»!<EI>I.

"Itegulatious for Loading Ves-^els" was llie title of
tbe next paper, read by Lewis Xixou. This consisted
of n statement of tlie rules and regulationsof theBrlt-
l»b Board of Trade, and tbe American National Board
of Marine Undervrrltent. governing the loading of ves-
sels. Tbe autbor nlso stated that the loading of gteam-
era In American ports is practically In the bauds of the
underwriters, tIioV|^ their boslness is not so much in

tbe direction of proper stnwnce as in adjusting the
rates to tbe character of risUs run. Tbe gOTcmnient
should strengthen their bauds in every way possible
without interfering with trade, and this could only
be done through a body similar to the British Board
of Trade. The effort of this government has been
more in the direction of providing safeguards against
loss of life and against boiler expkMloDs.
Cbalrman John F. Kafer said tbe nte of Inmnnice

usual In any commercial enterprlBe would fOTero
such matteia. If dealt with by levfadatlTe action It

should b« MMfnlly handled ao that It migbt not he
overdone.
B. Piatt Stratton lald any Interference of tbe gov-

erament with the prtrate affairs of merchant ablp-
plng would have ro be done discreetly. The steam*
tioat Inspection aerrlee was now carried out In a
pretty eflleient manner, but how far this might be
extended In the line of a MtsmnJ ^tpplni; aet he was
not prepared to say. He advocated caution.
Mr. Newman, qieaklng on hdialf of the shipping

of the Great Lakes, said dorlnt bis atay there he bad
noticed with peat astonishment the careless methods
adopted In tbe manner of sending ships out of port.
He had seen ships carrying from 4)000 to 5.000 ton<«

coming down from Lake Supwlor to Lake Erie, and
he thOUfht he might safely say they bad no more
than 4 mdiea of freeboard. This was entirely im-
proper and should be mode criminal. The argument
be had found used was that they never liad verv
snioos accidents, but at the same time aecidetits ,]u\

occur. It seemed that it would be pni[K>r to dr.iw
up a code of laws governing these nM'ilioiis of load-
ing, and he styled Mr. Nixon "tbe American riim-
soll."

E. Piatt Stralton said that abmit five years ago a
bill was presented to Congres.* to re;;idate the matter
Of freeboard, espcelaily on tbe InkeK; but it was dis-
covered that there was not water enough in most of

the channels to load vessels down to the pro|H'r line
of freelxiard, so the whole matter was dropped.
Mr. Mxon. in closing, said the bill fathered some

years a»,'o by .Senator I'ry was too complicated and
would have been an Interference with trade, so it
died a natural death. There was a dangerous liberty
allowed In loading Kbi|>s along tne coasts and aomo
restriction should be iilacca on It.

TOItriaiu IM)AT UGSItiN.

The paper on "Tor|»edo Boat Design" was read by
the author, Assistant .Naval Constructor U. G.-OlU-
mor. U. .s. .\. He g.ivc a concise history of the tor-
pedo-boat in general and the U. 8. torpsdo-lmita in
particular, from the torpedo-laimch Lightning of 18T0
to the latest destroyers. This was foltowcd by a dis-
sertation on the functions of the torpedo-boat and a
praciieal consideration of the Question of design
under the two beads, vis: The aeagoing boat and the
harbor or coast defense boat Tbe paper was ae-
c<inipanied by carefully drawn sketch-plans for both
types of boat and tables of dimensions and other
data. Tbe special features of design Included the use
of single screws wltl^ at course, one set of engines.
Tbe estliuated cost of the seagoing boat was given as
$100,000, and of the harbor boat. 4i8O,00a
Assistant Naval Constructor Vttrnk. B. Zahm, u. S.

N.. said of the list of twenty-one boats given by the
author probably elghteea would he In active service
in another year. The most interesting in the list
were the six thh4y-knot boats, for which, in the mat-
ter of proposals and bids, the bidders bad beeu given
every possible bitltude bi design. With regard to the
three bests for which bids were received last .hme.
It was observed In examining the designs tii.-it three
types WBts represented, tbe Thornycroft, tiie varrow.
and tbe Kormand. There was little originality shown
in any of the designs. It was the desire of the chief
constructor that the boats should be distributed be-
tween the three types, but because of Incompleiencss
and price tiie bid on the Yarrow type was tlirown out
on tbe final settlement. The chair called on Mr. Var-
row to speak, and tbe renowni-d Knglish hiuldcr was^
received with aiiplause when he arose.
Mr. Yarrow projiosed a vote of ilianks to tin- .'iiitlior

Of the paper, which, be saiil, on lis fa r , \ - ], n,ct
a great deal of work ami research. As Varrou boats
were referred to in the paper he would give sonic
account of the performances of boats menti(»ntHl. Th
Entre Rios. a ton)edo-boat desi rover built for ihi*
Argentine government, ran from' 8t. Vincent '»
Buenos Ayres, a distance of .'!.7(N) knots, on l.'Mi tons
of coal. This wa.s IS knots to tlio ton. In ninniusr
this and three slndlar boai.s a t:;iin .i aLoiu .". pop
cent in economy was secured by woiKaii: mn- . ii^'ine
and one screw and disconneciing ilic oiln^r. Tlie
speed on tbe run out averaged r» knots aiid the mean
load carrletl was SO tons. '1 lies,. iM.nis liad tliii-k.-r
plates and were consequently li, avler in dis[iInreiiH nt
than the ordinary torpedo-hoat desirov. r. rhi> In-
jenlero Hyatt, built for riiili. ran to Los I'ahnas in
live days at 12 1-2 knots an lionr i.n a c<insiiiiii>tion of
one ton for (MJ knots. Tlie entire run out of
ll.»>f;o nilles was made witli IK.") tons of coal and 1.'C»
Millions of oil. Two days after the arrival in port,
ami willioiit cleaniim the hollers or iii.ikiii;: an.v
pretiaratlons. th- Chilian lioat ran lier ottlciia trial
trip succcssfiiilv "I think one [.olnt that Is worthy
of the considtr.iiioii of n.ival aiitliorities." he cnii-
tlnue.l. -is w lietlier any steps sliotild he t.ikcn to orr<-p
some iiroti'i tloti to the machinery of tlie tt>rpedo-boat
or ioi[ii-il.»-h,iat destroyer from ritle tiro or small shot
or shots (hat hit at a very line angle. I Imagine that
It woiihl he a very dillL iilt tliiiit: to find any part of
the boiler or enu'lne riMtni tliat could 1h< plerctHl with
a ritle shot without Its liitiint' something' that ml^'bt
possibly di-al.le the hoat, ami therefore I tliink that
it Is not ntircasonable to .snpiwse that some reduction
of speed might Im worth lH?lng exchanged for some
protection. As to the Kotaka, referred to In the pa-
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\>or, tliiit is a .Ia|»unc8i- t<ir-

l»-d<i-b(jat uliicli Hi- built

alxiiit U'li yearx ago. Tlu-
ilrok and llie pidt-H where
(lie engine rouiu and lj<>ilt>r

HMiMi were, wtTO prntfctfd
l>y I ill. ]ilau-s, uiul tiii:^

iMtrti led llie torjtodo at-

lafk-. (lie I Wo prin(-i|»al at-

l.ii'k^ dial wt'i'f made by
iIh' .lapant'H', iiiif at l'<>rt

Ariiinr, and ili<' otlior at

W.i-lie-Wi'i, atul tliere

war* a ;:ri'al by tlii.-*

|it<)l<'fti'>n. llf t'onrM- an
UK-Ii plate will do a good
deal axainsi anytiiing like

t^inall aniiH. In tli<' tioatH

tliHt we built lor llie IJrit-

i.sli grivfriiiiieiit (or the
NiU' I there are I'ijflil of

tiiem), we used hard Htii-l

platesj .'t-lf't in. I hick, and
liiev were prcMif aj^ain^l

(lie Lec-MeifiJt'd ritio nt point blank at L'O yards. Sup-
pose these plaies were suitable for torpedo-boat i-on-

struetion and were iucrensed to 1-2 lu., with the re-

duction of speed for that luerensed thickness below
what It otherwise lui^ht be. we will say half a knot,

or further increiisius: the tlilekness at a sa< rltui' of

11 knot, it appears to me that ii niiKht be wurlli pay-
ing that prlee for. II Is n matter lor very serious eoii-

-sideratloii of iiavnl authorities, 1 ihiuk. whether some-
tliiuK of that kind should not be done. Of course in

any const niet Ion like a torpedo-lxmt we have got to

take a ureal deal of care that we do not hnve a
rigid portion of the vessel and Join il to a very elastic

imrtlon. suddenly. Whatever change in tlie elasticity

takes place must lake place very gradually. As re-

gards the enal eonsumptiou, it may, perhaps, be In-

terest ing lo know that between the locomotive boiler

and tlie water-tnlie boiler there Is n decided gain in

favor of the waler-nilM» holler under the same con-
ditions of trial. We have tried this very carefully,
and that gain varies from 7 to 10 |ier cent In favor
of the water-lulw Isiiler. The author refers to the
Knssian torpedo-lioats. lie says that 100 boats were
built by the Russian government very early in the
torpe<lo-boat constructing age, and that they were
liuilt by difTereiit firms. They were all built by the
Baltic Works, al St. I'etersbtirg. of which Captain
Casey was liie hea<l. and a very dislinguiNlie«I man
he was. I sup|M>se you are aware that the Ki-ench on
their trials use briquettes, and there is no doubt a
very great gain by using the briquelies over any
Welsh coal. These briquettes are made out of Welsh
ooal. The coal is waslnnl very carefully and then
amalgariialeil togcllier. We have fouml when we
have had a dlinciilty in getting a trial through with
some Welsh wal. If we sent over for some French
briquettes we very often got through •without dilTl-

cully. The great advantage briquettes give for a trial

Is that there Is no cleaning. This fuel Is very uniform
In its character and is made by tlie I'rench govern-
ment parliculni'ly for lorpedo-boat wi»rk. 'i'liere Is

one thing that you will find a diWculty in, and that
Is arriving at any comparison between tor|)edci-lwat

trials of dllTereiit nations and different constructors.

If one could only gel everybiwly lo agree Ui a certain

standard of trial it would simplify matters very
much in tabulating results. Of course the French
trials have a great advantage in consequence of the

use of these briquettes, and ihe Kngllsli government
will not allow us to use bririucttes. In refereuw lo

any Increase of s|>eed, you will all agree with me
that when Increase of speed Is only obtained by in-

crease of size there Is no very special <Tcdil In t-onse-

quence, and I should like In touching on this part of

the subject to refer to my friend. M. Normand, who

is a very distinguished man, and a seientltie man of

a veiy high onler. lie has been imrtlcularly succcsh-

ful ill ubtaiiiiiig speeds on small dimensions, and
that is where the leal creilit iu construction lies. A
gentleman was referring to the speed of some of

these destroyers, and of course I take It that the gov-

ernment has a certain amount of money to spend on
veH.scls of this class, and it is a matter for cousldera-

tiou iiow they should get the greatest amount of de-

fence or offi'iue for a given sum. You will lind thai

tlie dlffereiice between 27 knots and 30 Knots lucaiin

an iiiciea.'je of price 4)f SO per cent. Now. It does ap-

pear to me that, lu many countries, it is extremely
iiuestionable wlieilM-r the additional three knots is

worih paying so much for, considering that you
could get three 27 knot boats for what two 30 knot
itoais Would cost."

l.hMitcuant William 1'. White, U. S. N.. said a tor-

pedo-lioai wlicii approaching a vessel or fleet would
be com|ielled to reduce speed so the wave caused by
the .screw and Imiw would not be iwrcepllble. and
dis<'over the pusitlon of the oont. Thirty knots was
entirely in excess of requirements, except in the caw
of <lestroyers.

Mr. Wlieclcr asked Mr. Varrow what 'advantages
briquettes had over coal.

Mr. Varrow : "I do not know if for a given <|uan-

tity of coal or briquette we gel any more speinl. '1 lie

briqiielie is much easier to handle and does not

clinker over the bars. That is i)rincipally where Ihe

gain Is."

.Mr. Swan Inquired whether the "good economy
gaiiii>d ill some of the French boats was due to th>-

use of briquettes?"
Mr. Yarrow repliwl: "I am not aware that there

is any more e<onomy in the French boats iJian Ihe
lOiiglish ones."
Mr. Swan: "As 1 remember the results, they cer-

tainly sliow a very unusual economy jwr horse power
per pound of iital. and I thought perhaps it was due
lo tliai. It would be ratlier hard lo weigh the bri-

quettes and balance that weight against Ihe weight
of coal."

Mr. VariKW remarked that he supposed Ibey were
"publlslied" accouiiis. Willi an a<-<-eiil on the "piilh

lished." and .Mr. Swan res|M)i)(led that "they were."
C I>. .Mosher said the matter of speed was often

misjudged. The sjiei'd of a lorpedo-boat on its official

trial very much exwedetl that which would be real-

ized in iiractice with an ordinary crew. Thirty knots
was not loo high speed for a Ivoat which had to keep
out of Ihe way of our fastest cruisers. In case th..'

water was rotigh. If a reduction in sp^i-d due to Ihe

Inelllfflclency of the crew and rough water wei^ made
It w:is a )|Uesiion whether or not a M knot bottt, that

did nor exceed 200 ft. In length, could retain a .simhhI

of more than 23 knots in reasonably rough water. A
2t; knot boat would not meet the requirements at all

In practice. Uecent experience everywhere had been
to Increase siveed due to size largely, but much could
be iloiie on a smaller lioat in the nmtter of speed.
•'We have only made a I)eginnlng as to the speed at

whicli we can run the engines smiisfactorlly, and Ihe
iiiiinlHT of i-yiiiidcrs used." lie Kai<l. "I tliink econ-
omy can be carried very tiiucli further. lH»y«)nd what
has been done. Kcoufuny at the engines Is of the
greatest iiiiporiaiice. for It reacts back on the slie

<tf the boilers and Ihe coal consumed, not only for a
short perloil of lime, but throughout the entire mile-
age of the Itoat. If workiMl out. it will be found, per-

haps, Hull an economy of .'» per cent In the engines
may amount to l.'i or 20 per cent Increase of mileage
of the boat." As to obtaining high speeds with
small boats tnere was likely to be more progress

iu these I hall in larger boats. Few would experi-

ment Willi large Isiats; but In the case of small
yachls and launches things could be carried to »i'

extreme that would not be attempted from t

purely commercial standpoint. As to "fatigue" Wn'f
was evidence, from the experience of etulneui build-
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i T.-' in thi- RMliiction of vl-

Ijriitioii and (Ulier foatures

of fatif(iie, wliicli ciniiplt'ie-

ly cliungi>d ideas tliat pn-
vniled beforti Uivtn; ijneti-

tii>n8 were gone into.
_

ISy

giving attention to vihru-

tion, taking cure in tlu-

counterbalancing of tlie en-
gines and distribution of

fights, certain portions of

till- boat could be put un-
der teniiion, or exprt'seed

diffminlly, it would be
|K>ssil)lc til clmnge the tune
of tlif lioat and reduce
vil)ra(ioii very much. Not
much had Uen done in

this din ction, though if in-

vi sti^fation were carried far

. U'.u^h the evil;* of fatigue

Could be fo reduced as to

be an uniin|H>rtiint factor

on very long ninf at

high speed. On bJsh-powored l»oats which the Npenk-

er had recently construcietl. vibration was so reduced

that, except at the critkul points, it was not notice-

able bjr any tests, sucb as fllUog a glass to the brim
with water.

Thursday Aftrruoon, NoTeinber II.

Chnlrniau John C. Kafer called the meeting to order
at 3:10 o'clock In the afternoon and announced fartber
discussion on Mr. CiUnior's paper In ordor.

ProfeBtior W. V. Iiurand referred to llie absence of

data regarding "Power" In the paper. This was not

the fault of the author, for such data was not obtain-

able. In order to obtain the best results It was neces-

sary in designing to have conijuehenslve data cover-

ing the particular classes of vessels dealt with and
dmwn from Tessda working under generally similar

conditions. Tbe step from data relating to Atlantic

liners to the design of torpedo-boats could not be
made, and data covering the torpedo-boat Itself was
alMolutely necessary. There were great practical

dUBeultles In the way of securing diagrams from
tbese fUttt nmnlng engines, and contractors did not

u a rule dedre the encumbrance of persons taking
cards on official trials. He desired, however, to call

•pedal attention to the lack of such data, and be-
lleved It would be well worth while for the govern-
ment to obtain data regardhic power rabsequent to

the ofltetal trials. The revolntknu and general char^
aeterlstles ut the pnveUen were usually obtaJnatde,
but no Judgment could be formed Ngardlng the pro-
pnlaiTe and geneml aeonomle perlomancw, witboot
the Important item of Indlcntea borse power.
Chairman John G. Kafer had no doubt, sboidd an

emergency arise, harbor tugs would be equipped wlfli

torpedoes a dosen of tben^-to attaift any poeslUe
enemy. It would not make any dlll^noe If deren
of them went down, men enotigh eoidd be found to
do the work If the honor and emolument were made
lanfo enwifh. This was the ucpertenee during the
etniwar.
Mr. OIltaDor In doalitg tbo discosslon said, with

regard to the warning of the coming of torpedo-boats
on a ship, there was little expertaneo from which to
draw conduslono. In the ease of the Ting Tuen
tlm^ warning was given by flw pldtetib but tim
boat which cnnk the war vessel was withtn lees than
half a mile when die was discovered. He agreed
with Mr. Torrow a« to the odTlaabllity of protectlwB,

but it was a matter for tboee who used tbe boats to
decide whether it was worth tbe necessary sacrifice.

Tbo value of trained crews was shown h» the per-
formances of U. S. boat No. d. Great difficult was
experienced In running with a crew composed of men
from the builders' works, but after some of the
crew of tbe Gushing assisted, a satlsfactotr oflldal

trial was possilile. A torixilo-bbat which on trial

nin<le 'S> knots should be lully capable of repeatlug

the peril.rinanco with such a crew as she would have
after Ut iim fur ;i time iu coniinisslon. He agreed
with I'lnii >-.(,! |)iiraud as to tlie ueeesslly for power
data, and in tlie ul)senee of tliis. he lia<l incorporated
such data re;:.'irdius u):i('liln> ry iu his i>aper as make
possible an approxiiuatlou to results.

PAPERS RK.%D BV TITLK.

In tbo absence of the authors two papers were next
read by title. These were: "The Commerce of the

(Jreai I-akes." by Charles II Whocler, and "Pro-

gresoive Speed Trials of tbe Boston Police Boat
tiuardlan,'* by ProfMaor CecU H. Peabody.

ixi-utE.\cE or snarACB UN schkw i-hoitli er*.

Professor W. F. Durand then read his paper ou
"An Experimental Study of the lulhiLuces of Surface
on the I'erformniice of Screw Propelicrs. " This will

be found in full, with the aeconipanylu;; drawings,
elsewhere in this Issue. Tlie discussion following the

reading of this paper was aloug praetii'al lines ratlier

than au expression of critical opiuiou of the scicntitic

investigations pursued by the author.

Chairman John C. Kafer aald as to the propeller

there was no one thing about a ship so little under-

stood, but about widch people thought they knew
more, in making a propeller one particular to be
borne In mind was not to have the propeller travel

slower than the ship Itself. "I always considered that

tbe bow of a ship was resistance enough," he said,

"but I have found a great many propellers where
part of the propeller i)lade traveled at a veiy much
less siK'ed than the ship Itself. This is due to the
thickness of blade. Wlille the driving surface of tbo
blade would have ten. lifieen, or twenty per cent
more i)lteh than due to tbe speed of tbe ship, the
l>ack of tbe Made bad often much less pitch, so I
have made many altenitions In propellers. By alte^
ing tbe pitch near the hub, 1 made the back of tho
blade tbe same pitch as the speed that the ship waa
dealgned for so that It would travel along with tiie

speed of (be ship and hare a beneflclal Infiuencft,**

Ue tlien referred to the influence of surface, citing

tbo case of the U. S. SS. Marblebead. Detroit, and
HOB^mery, which were identical in build. The en-

floM of the MarUebead were built with great care
and were expected to give mere power than the
others. TlMm wu a premium on speed, and the pro-
peller for the Marblehead was given a little moro
surface than that fw the Detroit. The result was re-
markable, as with tbe same power they could not
get the aame speed, and a aubetantlal loss of
bonus money was tbe result This was entirely due
b> Incresse of surface, for the Marbldiead waa a bel^
ter boat under ordinary drcumstanoes. On trial tho
other vessels got more speed with less power. Gall-
ing attention to Professor Diwand^ method of mean,
urbig thrust, he ssld, Mr. Matttce when la the Navy
designed a looso thrast block with a hydraulic bal-
ance so that an indicated thrust could be got at all

tbnes when the ship was under way. It would be a
desirable addition to all vessels of the navy. Ho then
referred to recent ezperieaces connected with tlw oon-*
struetlon of three merchant steamers by his flrni.

Thtm were the Torktown, Jamestown, and Princess
Anne, of the Old Dominion lino. The latter had SCO
tons more dispbuiement and 2 ft more beam and yet
required less power and less coal per trip by abour
T to 8 per cent. The real cause of this bad not been
discovered, hut he believed it was attributable to
wave formation. The propellers were Identical, so
that comparisons of ships of almost the same slse^
with similar or dlfTerent proiiellers. were not entirely
reliable In tletonnlning whieh was the better pro-
peller. He .xaUl Mr. Yarrow's plan was to make fln«
or six propellers for each boat and try tbe one thought
to be best suited. If the q^eed was got witb the first

propeller the others were discarded.
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Dr. Cliiirlcf K. Kinery:

"A luijit buill, say, in I'liil-

adcliiliia, conic t« New
York, and u Qtuii after

watching liiT will agn* to

do nnirii Iw tttT by {lUltinj;

oil u n<-» pmpf Ik-r for bo

nnu'h inon» y.and will prob-

ably do It. Tilt' iMiwtT

which ]^ d«'Vi'lo(.i-il by the
iiiachiiici y lia> a ^;rl•a^ (k-al

to ilo with it, and the

I'liaiiRi'S in B|Mi'd imiy hv

duo f^iiiijily In li e fart that

tin* boiler Meanm more
fn ely and the engine!' can
make u few more turns.

It ba.« nothing more to do
with the propeller ami yci

it haf much to do with
the particular b<»iit. Or if

the lioili T lioeH not steiim

ftcely a little more jiitcli

i-elie\e(. the Imiler; tliev do
not have to lire as Ininl nnd the boat iloes lieiKT less

coal is \\asl.«l and the lioat is more ellieieiit."

Mr. Newman was of opinion that the distribittlou

of siirfai e was a ve:y iinimrtant factor in propeller

problems and cited llie trials of tlie Itrltish war fihip

•Iris."

F. I/. l>u Bosipie said the amount of work done by

th«' anilior w as enormous and lie il. -.
i , . d ihe eii-

eouraucnuiit of the society in eonilinilii^ liis re-

search.
11. H, Knclker had also seen boats come here from

riiiladelphia wlii< h had shown piod speed with nar-

row blade propellers. Here, hoVNever, they were loo

hIow for prai tical s<'rvlce because they coiihl not l>e

handled cpiickly. They -were boai.s built for making
niiiny river lundint:s ami it wns found necessarj- to

nearly double the wiilth of blade. An nncouth look-

in;; l>ropeller wa.s the result, but the time bet ween
points was reduced by about nil hour and a half, as

Htopjdiic and siarliim at hiudinsrs w;is more (piickly

done. Old river men \\er4' apt to insist on very wide
blndo proiM-llers for Just tin se reasons. Narrow blade
propellers frave very IUkIi elliclency. aud whore it was
IMtssible to chcMjse diameter a two bladod veiy Mr-
row propeller s:ave jirealesi cllii iciicy.

I'fofcvMir iMiiaiiil in i losinu said his purpose had
been siniplv to asi criain ci rl.iin fai ls, and he hoped
thai the .lata lu re pri si iitcil, w iili more of .-i similar

character which lie hoped to he iible to derive In the

future, wiiuld be of aid in the I'xcn lse of eiij,'iiieerliiB

judiimeiit. In the experiments hefore the soi ii iy he

h.id kept till- shape of the blade constant, r lim, ;iri-

the fdliptic.'il contour, thoutrh there was no special

virtue In the ellipse. Xo attempt li.-id been made to

put the formula in ready shape for dcsipn. as it

seeinerl Inadvisable at this time. If able to complete
the Investigation he hoiied to iiri-sciil the diita by
means of forinulie. .V.s to how aci-urat<dy that wotdd
rrprcsi'iif the conditions in lan;e iirojMdlers depended
u|ioii liow a' ' in.alcly niedel experiments mitrlit repre-

M'lit the actual performances of larv'e boiits. There
was a l.ir>;e amount of niixlel djita in Fronde's
p.'iper whl<'h related to the determination of the
values of the coctllcients h and k in the jiaper under
<lisctissioii. It was possible by reasoniii;.' and the US'?

of existing data to ohialn approximate values of the
resrardiiiK Ixiih amount and distribution. It woiiM b?
unfair to the original ex|verlmi'nis of Mr. I'muile,

however, or to jiny similar experiments, to force the
data very far away from the <'ondltions under which
ihey were taken. It was jmsslble, however, to depart
sliulitly from the elllptiea] form of blade, and from
the area, nnd rei<ro<luce satisfactorily flic conditions
of FroiKle's ex|M'riments. He referred to two such
fnnnulie; one a formula by Robert Caird In tbe pro*
cvedlost of tbc Invtltnte of Bnglneera and Stalpbnnd*

vn of S<.>otland for 180S, nnd the other presented to
the iHxriety la»t year by rn>fe.s8or McDemiott, The
lirHt did not take care of th<^ variations of a and i.

That of Professor McDennott took account of tbe
variation.s of area—Ihe factor a—but variations of
shape were not iimsiden.tl.

Dr. Emery usked if the author tuteuded to make
oxperlmenis to obtain tin tlimat with propellers ot
dllTerent sizes.

Professor Diiraiid replied that every additional
variable introduei'd uieuiit several years' work. Per-
Honallj- he believed that this information was less

needed than some otluT. It was iKissible to step with
mi>rc conliili iii'c frc'iii the results of a propeller 1 ft.

dla. to one ft. di.i., or from one 2 ft. dla. lo one 5 ft.

dia.. than to steii from a sliiipc of one kind to a shai)e
of anotlier kiml, or from an arci of one kiml to an
are:i of another kind.

I". L. I'll Hos(|ue r'daicd an experience with sh.-ipe

in a fcrrybii,!!. Wheels of the L'elamater type failed

to Kive the reituired speed by a mile and a half.

These were cliaiiL'cil for wheels of the Thoriiycroft
type, with blaili s 1h ni far aft ami with the ;;reatcst

ari'a m-ar tlic < ciilcf of hladc With these of seven
inches h-ss diameter, and about :te per ccut surface, a
mile .-ind a half more speed was Obtained with a
sliKhtl.N increased horse jiowcr.

I'lofcssor Diiraiid: ".Ml my study of the matter
iMith practiial and the<iretical lencis me to place the
hi;;liest importance on shajH.' of blade, and from such
data as I c!iii obtain !iiid such theoretical indications
a.s we are able to arrive at. it is evident that the
performance of a jiropeller will deiK.'iid in hi^h de-

cree on the shape of the blade. The snape has here
been kept constant simply In order to vary the ar'»3

alone." He fuiihcr rxpressed appreciation of the de-

pendence of pcrforiii.inee upon diameter, but insisted

thai; w lii-re all oile r characteri.Nilcs remained im-
chaimcd ilie step from one diameter to another could
be made wiili more readiness than other ehaiiKes. by
the pn porlloiialiiy of tlie square of the diameter aa
exi>resse<i ia the foroiDla of the paper: U d* (paf
(a i h k).

Friday Morula November IV.

Man.v members w li > had imi bcin prcscin on the

first fla.v were in tin- liall when \ ice rrc-idcut Will-

lain H. ^\'•bb -.ooU tlie thair at 10:40 o'elocU in the

morniiiir. 'J'lier'' wen' several alisentees, however, so

that the attcndan<-c was abmit the same ;is at the

openinc session. Mr. Webb called t?oloiicl Edwin A.
Sti'veiis to the chair In the absence of .l<din C. B!afer
aud the reading of papers avus resunicd.

Nnrm on thr ncw BATTLnnm.
"Some Notes on the ,»<|i( cd Trials and Experience

in ("omnilssion of Our New Hattle.ships." w:is the title

of the paper by Chief ( 'onstriietor Pliiliii llichborn.
T'. S. X., which in his absence was read by .\sslstaut

Constructor Frank H. Zahm, f. S. .\. Tins is a tirlef

statement of the behavior of the battleships Indian.!.

Mass.'ichiisetts, Oregon, ami Iowa, whhh, the auilini-

explains, should be r>'i:arded as "iKdes" In the jibseiice

of full data Willi which to prepare an exhaustive pa-

per. The tri.als. however, have been siit!ii ii-nt rn

denioiistrate the compliance of the vessels wiih eon.

irai-t reipiirements and their value as vessels of war.
To the pajier is ap|'< iidcd an intt-resting table of esti-

mated and actual wciiihts of the battleship low.i.

which show that the net finisiied weight of Ihe sliip.

with her desi>;ned coal, at imrmal displaeenieut, was
within 20 ton-i of Ihe original estltnate—the total

finished weight being 11,127 1-2 tons, and flic oriirinal

estimate ll.KlS Ions. Owing to changes made during
constnietloii an exact conipnrlson of sonic of the <le-

fails of esiiiiiati d am! llnlsluMl weights is not jKissiblfl.

The reconl i f linishcd weights shows a total of 07
Ions greater th;in that corresponding to the actual

displaocniGnt of the ship. This, tbe aotlior explains,

Is accounted tor by small acnpb hj trlmmiag ot wood
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ndoqimi-y ol lln- trials,

whfii icjitly for «-oiuinissiiiii

Uot bf allii«('(J for cxliaustivt.'

c-li'ty slmnlil fiidcavnr tii iiiiprcBS uium

work, lOM of luiint, ami
dnriiiff out of water con*
tHinM io cement.

Williniii II. WehbMidlM
Ii:r1 e\|t«rienfe in bnild-

luff larxf v»'s.>ifl.s and Jioiic

was fitted with bilge ki-^ls.

Half u dozen bilge ktfls
would not prevent h veswl
rMiiiii^r iitilesf they were
large eiiutij|!li to eeriously
interfere witii tlie spewed i»f

the vep«'l. He believeil

they were of little, if any,
vali'ii', fur if the model wiih

iioi right no number «f

tiil<;e kceln would make it

rijjlil.

N:i\ ul ( oiiririu't r Joseph
II. Linnard, II. S. N., said

one point ^jH-cially noti-d

in tlie paper wiic the
Sliips were so badly nee«le«l

thai .siiilii'U'iit time eonhl
expvriiiM'iitN. The so-

tln- authoriticH
the !i<lvisal'iliiy of uiakin;: i-xhausiivf trials to dt*-

teniiin<' tin- naiitii-al and military qualities of eaeli

type. Tile wave jirollles of the Indiana and Massii-
eliiist'tls. at speeds of aliout i;!.7r> knots, wliieli ae-

<-oni|iauied tlie [wiper, sliowed ;i eonsidi-ra My ;;reaier

wave distiirliaiiec for (lie MaNsai-lniseiis ilian for tlie

Indian.n. 'I'lie proliaiiie reason for tlii.s difTiTenei' waH
the iinpni<'ileal>iliiy of obtainiti); aeeurate nieaKure-
meiits of Hjieed diiriri;: the runs nji the coast when
the i>rolUe,s were liiken. I'roli.ibly the speed of tlie

Mnw.saehiis^'tts was apjireeialiiy ;;ri'ater than the In-
«Iiana wIm-h the res|)eetive observations were inadi-.

As the ships were ver> lilulT sliijis willi full model.
.'Illd not ijesi^rned fur Ijiizli s|il'eil, ilie wave dlslurb-
ahee iiieri a^.'d very rapiilly w lili ji small elianse of
fpeed. Ti e tendeiiey ill modern wjirsliip desiiiu wnn
towaril im-ri'ased siiecd, and the spenNer (luoied M.
Xorinand. who believed that, with tlie exception ef
fleet senilis and seauoin^ ton>edo l>oaIs. too mueti
had bei n ^^o iiii, ed for speed, 'J'lie rnlteii States bat-
tleships liad iH-eii eriticiseil liecnnse they had not the
siH'ed oi' lianleslii]is lit i.lher lui r i.,iiM. hut ilie re-
sponsilile designers seemed to be salislu d. as no ma-
terial lncroa«e of spee«l was eoniemplaii il m tli.' Intent
deslirns. In riilnre. hattleships would not likely be
fitted ,\illi lllib;llMIlieil turrets. The I'Xperieliee \vltll

tile I iiiliri iia and Ma^NUelmsetts showed that tlie posi-
linti i>r ilie -eriiiT oi' irtavitv outside of the eeni<'r of
riitatiiin laused iii;iiiy ineoiiveiiienees. not niily iti a
se,iwu,\. I>ni ill Ilie deslun of turniUK L;ear atiii other
feaiiires. '1 he Ivalanced turret of the Iowa had proven
eminently satisfaetory. Wiiile ii was true that it

was neeessary to overhaii;: the i e;ir eiiil beyond tho
harbette. which had iM-eii objei teil in <iii aeeonnt of
the ilanper from shell explosinii imder the uverhaiip-
Ing part, it slinuld i,,. rememlH.red that this part was
turned away ff.uii the enemy In action. The turret
irnns could be Injuled in any position. A.s to bilKe
keels rrferreii To liy Mr. Webb, wli.'tl titteil on the
Massai liiiseits iliey liad an ob\ imis effeet. nnd th"
Hritlsh lia<l had similar experirmes. Ulipe keels
were, of eourse, a jrreat aiiimx .iiu e, but on the five
battleships now under r.iMstnietinn a now di>si;rn was
beiUK titled. This consisted of a combination of dock-
Inpr koci and of bilco keel, In the center parts of the
Bhlp a wooibd keel was titled pxtendinu ilown to the
level of the <niler plate nf the main keel, and placed
at a suflli ient distaiic4> from the center line as to .sup-
port part of the weiijlit of the ship when in dock. As
the dookinier kei is would be entirely too deep at the
pnds. there were plat ed at the ends.' on each side, tins
of the iisiinl style of cimsfruetloa of bllKe keels.
These tins did Dot exteud beyond the line of Uie mid-

ship section, so they wotild not he In the way In enter-

iufi dock. While imt as extensive as ordinary bilue
keelH, it was ludleved they would be efTective, as ex-
periments carried out recently in En);land showed un-
expected value was obtalne<l with shallow bilRe keels.

As superinteudiuK constructor of the Iowa It was a
8c»uree of Kreal satisfaction to the speaker that the
d<>slKned welglitM so closely approximated to thu
actual. During tbe buikling there hail been unantlcl-

pnted increaiie of weights. After the battle of the
Yolu river metal was larpely substltuied for wood,
nnd all wood was ordered lire proofed, which |>erct*pi-

ibly increased He weight.

Naral Construetor Francis T. Bowles, U. S. N., said
the paper Avas practienlly an Invitation to critlcinni

of the hattleshlpe, and tbe absence of criticism from
the ollicers who bad had experience in them at wa
he Judged to be ft matter ot conKtatnlatkMi.
Lioutenaut Wllltam P. White, 17. 8. M.. agreed that

the paper vaa a bid Amt criticism from the atandpolnc
of the oiScer who goes to sea. They fully raallaed the
limttatlone which tbe deelgnera bad been wider In re-

gard to draught and other dimensions, and that a
compromise was necessary. Althoof^ they did not
erttldae the lack of itpeed la the hattlesblps he was
not ready to ackaowtedge that the qieed arrlTed at-^
10 knots—was salBdent It mere eeuid be got Un*
fortunately there were too atHUny saerllloea bi other
direotiona, and if more speedwas to he sought It wonM
l>e nt the expense of protection and weight of arma-
ment. Too many sncriflces had already l>een made
and too small a limit In coal carrying capacity. Civ.'U
opposliisr Heels, eipial In every other respect, the
faster had a decided advantnpe.
Naval <'onstructor .bdin (5. Tawresey, U. S. N., Ix*-

licved thi' comiiarison iK-tween ilesigned weijihts and
tlie displaeeiiieHt (if the vessels a matter for coti-

;,'ratiilai lull. It \\as a common case to find the re-

quired weiiihis, n|Hin comi)letlon of the vessel, very
niuch under the displai-<>meiii. .\i first sijjht the
reader would be at a loss to account for the exces.s of
(i7 tons. This was actually ' small scrap." as all lleniH

of scrap of apprecialile weight were wi'iu'hed and de-
diicteil. Ill determinini: the flispl.iceiiiciu nf the ships
the acli al density of the water in wliicli Ihey tlo.ileU

at I he tiiiii- the draiiirht was taken was allowed for.

Ale\!itider .1. Maclean liiiiiiiteil if the "estimated
weight calculaleil" was oliiaiiicil from a known war
vessel or from the dr;i\viii>;s. and whether the center
of uravily was in ai<ordance with the designs.

.Vaval ConstriKior .loseph M. I.lnnard, U. S. N., in

re|ily. said th<' 'esliinated wci;;ht calculated" was nb-

talned by the iisn.il process: as far as possible fmm
the drawiims. and otherwise it was i>stimaled by emn-
l>arlson with other ships. TIk- meta<'entric liei;:lii ot
Ih Iowa came out wiihin fmir one hundretlis of a
foot. The desijinitl hel;;hl under conditions of inir-

mal ilraiiiclit and wUh certain coal on board was 4.1'7

ft., and the actual nietiicentric helcht. as determined
under the same conditions, was 4.23 ft. As to the
s|H>«l question he cite<l the results of a series of
frames at the Xnval W'ar Crdlepe. In these a fleet of
12 vessels of 12 knots speed opposed a fleet of 11
vessels of 14 knots sp«'ed nnd defeated It badly. It

was thus deinonsiraled that In a fleet action tbe value
of two knots extra f»pee<l In a fleet, obtained under
actual deslRnln;; conditions, with a consequent de-
orense in tbe other efl'ectlve qoftlitle* of a Tessel, waa
not worth one ship in twelve.
Lieutenant White, V. S. N.. in reply, said In the

War College games one side had one move by which
to know exactly what the sbipe of the op|>onent
would do, and under such circnmstancee the ad-
vantages of speed were not nearly as great as in

battle, when neither side knew bow the ether would
maoeorer.
Assistant Constmetor Frank B. Zahm, U. S. N.. said

It would be a matter of much regret to the Chief
Constmetor that seagobig olDcero were not present
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lo lUiiciuw tin- paper, vtt-

jH-'cially as so iiwiny t^liips

wore iiiiw at the Now York
Niivv Yard.
Colonel K. A. Steven*,

from lilt' chair, annoiinci'<l

lh:il the pafioron thi- "Per-
|nriiiiiii('«' of Scotch Boilers

aii<l llicir l^untbility under
P'on't'il Di-.uight," by Ed-
win S. Cramp, liatl not
hvvn liandtti in. The next
p:i]HT oti iIk! iit^t wuH on
tli«'

••
I Ve of Water Ballast

for Collien* in the l*acilif

Coast Tnule," by Wiliiani

r. Krear.

I'SB i>F W.\TER BALLAST.

As the aiilhor wax not
nrem-nl the imiier wa- read
by Mr. Kitig. It <lealH with
Hcveral tyjM'H of vecscls

neetl in coal carrying be-

twt'eii the Piigel Sound dis-
trict and southern ports, the return trips of these
vessels u.sually bein^ made without cargo and Tivith

water ballast. Dnrlu); eight months of the year the
return trips arc made ngnlnst slroii); northwest winds
and head seas. The paper deals with particular ves-
sels. IncludlnK the spar deck, imrlial awnlnj; deck,
whalebnck and Doxford turret types. Various struc-
tural damases sustained by the ship.s while satUui;
llpht, from ractni!, |M:>undiU);. and rolling;, are nar-
rated by the author, who is of opinion that there
should not be less water IwiUast than one-quarter the
dead welKht capacity of the Khip, and If she is un-
usually full or club footed forward one-third would
he the more desirable proportion. Diagrams accom-
pany the paper showinK ballast tanks located on the
main deck as well an In the iMjttom.

The discussion on this paper was brief. Lieutenant
W. r. White, U. S. N., favored the French naval
practlcQ of putting a long protruding snout to sea-
going vessels. He told of an experience while on the
Olympla. steaming ag!ilr»fit a very strong southwest
monsoon. A French cruiser of the Jean Bart type,
with high freeboard forwnnl. was able to maintain a
12 knot speed, while the British cruiser Crescent had
to slow down, and the (ilynipla also. The latter had
been running at 21 knot s|>eed. but took a sea over
the liow, which very nearly cruslie<l In the forecastle,
bending stanchions, and distorting l»eams.
Attention was now >:Iven to a supidementary list

of names of persons which the Council recommended
for memlM»rshlp. This list, as read by Secretary
Bowles, includod:
MenilK»rs—'William B. Beckley, Charles B. Edwards.

Louis W. Walker, and Andrew Wood.
Associates—Harrison B. Moore, Henry G. Barbey.'

Joseph Barre, William Boyd, Hajsen .1. Burton. Os-
wald Sanderson, Joseph F. Tama. Charles K. Wheel-
er. T. C. Zerega, Rldgely Hunt, U. S. .\. (Ket.) and
Henry M. McLaud. IloIIfax, Nova Scotia.
The recommendation of the Council was carried

unanimously.

Prill*}' An«niooo, KoTrinlM>r IS.

At 2 o'clock Member of the <'ouncll John C. Kafer
again called the members to order from the chair, and
announced that In the absence of Profes.sor George
R. McDermott, the paper entitled "E.stlinatetl Weights
of Machinery" would be read by Professor Durand.

iS?TIMATEI> WEIOIITS OF M.^CIII.VERV.

The formula; presented by the author representB
the work of many years of busin -ss life, during which
he bad gatherer! recorded detail weights of machinery
of more than 300 vessels, embracing all types to be

fuuntl m both warship and mercantile fields of service.

The formuUe is classified under these leading di-

visions: (1) KnKlne room weights. (2) Boiler room
weights, (a) Shalilng weights. (4) Propeller weights.

Further subdivisions include naval and mercantile
vt'ssels and both paddle and screw machinery. Tables
accompany the paper giving the leading particulars

of machinery of a selected number of typical vessels,

both war and mercantile.

By way of eumiueut, Chairman Kafer. after the

paper w as read, said be would take exception to some
of the formula; given, naming that which applied to

the weights of engines. In this D was Incorixirated

as a factor, I> representing the sum of the squares
of the diameter of each cylinder directly conuecti>d

to cranks. Then the author extracted the square root

of that, which brought It down practically as a factor

to the diameter of the cylinder, so that a cylinder ot

double the diatneter would mean <louble the weight,
whereas the area of cylinder heads an«l the platon-s

would vary as the siiuare of the diameter If they
were the same thickness, and it was a well known
fact that where the distance between the support was
greater, the thickness and strength of the various

imrts would of necessity have to be greater. So, for

engines of the s<ime stroke, the area, and conse-

quently the weight, must vary as the square of the

illameter. From his own exiwrience. and from a num-
ber of engines be bad tabulated and arranged, and
from many calculations he bad made as to the weight
of engines, he always used the square of the diameter
uf the cylinder, making the factor the mean of the

diameters of the three cylinders of a triple expansion
engine, or the mean of the diameters of the two cylin-

ders of a compound engine. In his experience, the
weight of engines varied very nearly as the square
root of the leoKth of stroke, because an engine Is

built to withstand pri'ssure, the stress varying as the

square of the diameter of the cylinder, and the area
of piston rod, the connecting rod, the crank and
crank shaft varying proportionally. The walls of the
larger cylinder, with the same thickness, would vary
directly as the »llameier, but It was a general practice
to make the walls of the lai-ge cylinder very much
thicker than the smaller cylinders, not so much for
strength as to preserve rigidity. Thumb rules, the
result of exiterlence, were used In building engines,
and It was largely a question of Judgment. No one
could tell whether a little water might not come over
with the steam and create havoc. In torpedo boat
engine design the cylinder heads were made so light

that they would spring, and yet the designer, while
saving this small amount of weight, would Invite a
number of persons oti board during a trial trip

whose total weight would approximate to the weight
of the entire engines. It seemed foolish to reduce the
weight of any particular part of the engine where
there was likely to be an accident due to Improper
condition of the steam. With reference to Scotch
Ivoilers It was unnecessary in the ordinary type of
boiler to go into much detail with regard to approxi-
mate weight. All boilers varied as the squares of
their diameters. In the main, because the thickness
and surface varied directly as the diameter. The
heads vary as the squares of the diameter, because
they may be. approximately, of the same thickness
In a small lx>ller as In a large Iwtler. The number
of tubes and the Interior of the boiler—the socket
bolts and other details—also vary as the square of
the diameter, and multiplying by the length and by
the steam pressure, and using with this formida a
factor of about .22 In some cases, the approximate
weight could be found.
('olonel Edwin A. Stevens said. In designing ma*

chinery, after the power was determined the next
deduction was the number of square feet of beating
surface. It was easy enough to select out of pub-
lished trials the units generally given. The number
of square feet per Indicated horse power was an
easily accessible quantity. The easiest way to get
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^ I
Wi-iglit was on tlie hiii-is

J*lVt|ijOII I'^Y'*'^ of »|imrf fe« i •»( hi atiiiR^ Hiirfai'c. Ill- (>(iggei>te<

i

I hut l'riiff««or Mclicrmott
add to liiii popcr frtniiula*

a))|>licuble to water tabe
boilerj.

Mr. Newuiwi belioTtd
tlint ill woriciag out
weights the muot ustifl-

factory nipthod wim tu
nrrunge the engines in

lyiwf. Exi«ericnce show-
ed that ill the fiigincfl for
battli-.HhiiiK 12 to Kt, or
evt^'ii ao high as hi in-

dicated honw powen
eoitki \)e col on a ton of

weight, of engine?, boil-

ensandnll. Inll. M.K
Nile Ui hud been sectire<l.

In later vessels heavier
boiler!^ ha<l been ii!?ed.

„, . , . In Jiriti»h crueiera of the
Bleubeim class 12.8 waa tbe flson attatnnd, mad In
ttae ton>edo catcbeK Sbaipakooter and Salamander
JO to2S Indicated lione power. In tbe machinery of
an ordlnarjr tramp ateamer 6 to 7 indlcntmi borse
power per ton of welfbt waa considered irood. High
speed paasenner Teasels more closely approximated
*? i^Tw conditions. He advocated tJie ime of cast
ateel in piaee of east Iron to keep down weft;ht.
Mr. Itoberts related biM experiein-e wiili lu>ntinK

anrface. Tears a^ Id several horiMintnl iniml.ir boil-
er^ aet In maaocuy, tbe tube ends hn anK- thin. lie
cot off one conrse of shell plates. « iit off thi> i.ad tube
eodaandset back the head, mnkhij; the h<.il(Ms 12 ft.

looir Instead of 10 ft. The lexnlt was more steam,
greater economy. JudKlim from this cvih rlcnce it

would be dltfleult to esthnair the W(*i;;hts ol* boilers,
takings. P. Into conslderntion, by the heating .surface.
Mr. Cowieit siiggeHtei]: "If you iiiorease the efflci-

Mlcy of the boiler by cuftinK off 4 ft., yon migbt cni
©ar 8 ft. and lneren«e It still furtlior?"
Mr. Roberta, in r<s|.oiise: '•Supph'm. nt tlmt by in-

ereasing the length of the boiler to (louhU' wiiat it

was originally, tims donlilhi- is i .ipacity aoeordiiig
to the general method of vi.luiim t<oilers by tlie lieat-
inir siiifn. e irrespective of K'ii'es."

A. J. -Maclean, in lils experience in Ilrilisli -hip-
yards, had found tli.it cii^'ine builders dlfTercd very
considerably iu estimated weights, and as lo tlic cen
ter of gravity, that wa.s never given corr. c . Kuch
engineer had lils own way of putting in different uia-
terlnl, and on.' hnnl ami fa.st formula was not aaUs-
fnctory for nil kinds of nmclilnery.
Mr. KitiK < allc(l rittcntion to I lie lack of data al)ont

marine beam eti>;iiies. 'Ilie nnttmr had <liissili*>d

paddle engines into osrilln t in- and inclliieil cn^'ines
and had etitlrely l>;norc<l ihe l.e.im enuine. The
speaker had felt the nee<l nf sui li dai.i in practice. In
his prelindiinrj- work In design hv liail always rnlcu-
lated engine \vei>;ht8 on cylinder cubic cont«'nts. niul
boiler weiKhts nn cnbic tuntents also. In a multiple
Cjllnder engine it was not ncc-ssary to consider the
capacity of all the cyliiiders. a tno're n-ady method
iH'ing to take the ca|iacity of tbe low ine-sure cylin-
der and liave n separate co-elllcient ilcterniineil for a
triple. <ompoiiiii|, juid a single ent'lne. of standard
tyi>es. The formulie fnrnistieil by Profes.sor McDer-
iijntt would have to be u.s4'd with dis< retion. as a
source of error would be ili.at the dal.-i given was
largely deterniineii from liii; I'mrincs. He did not
snpjiose that, f.u' example, ilie tiL-nres given would Ik
applicable to a tu;; boat eiiuMuc williout a eonshlernble
nllowance. In sninll engines casilnBs were consider-
nhly thicker than they would be If pntportUuied from
the larger engines. The foundryiiu'n Insisted on this.
The formula- also took into ncctnint the engine room
weights outsi<le of the main engines. Aeluaily the

W4'i;;ht of ilcMir plates and other paraphernalia about
the eiiijlnes would be much greater In the er.jse of the

smaller engine. As i<> boiler formula he did not think

the author t<M>k account of tbe great rniige of press-

ures In use. The ligures were drawn simply for triple

expaushtn engines, with a pressure of 100 to 105
poands. but the author had taken into nccoont ttae

beating surf:i<-e and size of furtiac<^. Theae tbe speak-

er regardcil as immaterial in niaklnu up weights.

Steam pressnre was moiv material, and It was con-

Tenlent, and within practical limita. in the ease of the

Scotch boiler, to take the cylindrical contents ami *

bave a coefltdeut for the several pressures—luu to lilS

pounds for triple expauskm, 11U pounds for compound,
and 00 pounds for idngle engines.

SteTenaoa Taylor, speaking lo tbe references to tbe
beam raglne, said it needed no defense. Prom tbe
standpoint of tbe engine repairer tbfai engine was not
as good as many others. His Arm had Jnat made a
contract for a. beam enghie for parties who bad pur-

chased a beam engine of tbem alwut 16 years agow
This engine the owner considered "Arst dasa," as In

all tlie time it had been running the coat-M repairs

did not amount to $900. His experience witb wdgbts
bad been peeultair. in that tbe Arm never built two
boata altke» nnlesa two were built at the same time
fer one porebaser. He bad, moreover, much avalfaible

data and with the aid of a good memory eould readily
make weight appmslmationa without tbe aid of any
special table or formula.
Professor Dnrand n'plied hrleSj, in the absence of

the author, that ihc pa|»er was tbe reeult of many
years iuvestigallon, and the forms used had only
been adopted after long consultation. In whieta the
speaker had participated, lie suggested to those who
preferreil to make estimates on the basis of so much
weight IMT Indicated horse jwwer. or .so much heating
surface, or other proportion, that tbey would find all

necessary data in the UUea attached to tbe paper.

rNEt M.tTK SXrERIXO OBAB.

"Pneumatic Steering (bar as .\pp1led to the U. S.

Monitor Terror." by 11. .\. Spiller. was read, in his

absence, liy Secn'tary Howies. This dcscriln-s an In-

slnllatiiiM Ml' a direit steering uear In wliicli two
athwartsliip i .vlinilcrs aii- used with jilslous attaciied

to tlic same rod. whli li i arries at mid-length a slotie<I

head lilted with brasses iiermitt iii>; tlie slldin;; of the

tiller as its auKtilarity chaiiK<'s The cylinders are

situated to starboard and putt. A pressure of 12.'>

pounds per s(|mire in. is .•i\!illalde in llie steering

cylinilers. and this is supplied wlun under way by
one of the main air comprcssinc engines of the ship,

whbh is run at 4 revolutions per minute. SteeriiiK

Is efTected from the chart house or ilie forward turret

by tlie use of the ordinary power wlieel. (onne<-ied

bv wire rojics with a pnemriaii. valve in tlie tiller

room, or liy a handle for cniit rolling an dedrii- motor

which operates tlie pneumatic valve. Telltales are

also fitted to show the helm anirle, Th.^ i:i ar has been

in rcKular use on the Monitor siiu e .\\,ti\. ^S'.»\.

.lolin (J. Williamson criticized the ojicration of the

rudder dlr4 ct without any iutermediale K<'!ir. The
movement direct from pist<ui to tiller made a very

rank movement and eonsc<iueiitly the quarlerinaster

would have to have much cxiH rlrU) e with the a\t-

pnratus to make it steer as finely a- >\iili the steam

steering enirlne. The common proiinriiou of inove-

luont of piston In the ordinary steering cm:inc to that

of the end of the tiller or qiuidrant was about \(\ to 1.

so it dhl not re<iuiro the same care to steer finely as

with the direct movement. Tlie latter ha<l been used

Iwfore iKJth for hydraulic and pneumatic steering, hut

the objection to the rank nnivement had caused

aueh gears to lie replaced by steam enf;ines. lie had

noted tbflt the least time from hard over to hard over

In tbe Terror was 4 seconds. This was a very dan-

geroua spewl. and greatly in excess of what it shoidd

be for tbe safety of the rndder and conne<'iions, I he

common practice In river nud coasting steamers was
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from 10 iij -I) sf< (.ii(ls, a< cunlinK to size and upwd of

boat. 'JL'be apeciticaiious fur naval Vfsxola cnlk'd for

20 aecondl from Imrtl over to liard over ami cvfii this

speed wrns nearly donblu tliat of tliu transatlautic

liners Campania. Lueanla. St. Louis, ami St. I'aul.

In IhoSo till' time rnnstHl from a5 to 40 si-cuinls. Ou
tbe SS. SI. I.ouls tilt.' sii-i-riiiK citKliK' was orifflnally

proiKtrtioiKHl for the sjiwd of -O !noii)iii1<. I nit after

months of service tills wan allenul to Uie slower siM-ed

of 35 seconda. The theory that the rudder should be
made to go bard orer na aooD poaalble to steer

qtlicfcly was not correct in prnctloe. ns It not only
retarded siteed, liut was daiiKeruus to rudder and
GtmnectlouK. If the rudder could be hroiiKlit hard
orer Insinutly. the vesaol would require time to over

come the Inertia before the atem would movo. and
then the niovenient would be gradual; iiiai iiy

gkrlng n gradvaUy Incteaaing preasure on tbe rudder
It would give aa good a reanltant and niucb leaa

danger.
Ueutenaat William P. White. U. S. N., spoke of the

advantage of compressed air in place of steam on ac-

coiMt of tbe beat from steam pipes, wblcb made bot
bouses of certain compartments and was very trying

on tbe men, espeeieily in the tropics. Compressed air

001^ also be used for handling turrets and ammani-
tlODt an adTantage steam did not possess.

Naval Coostmctor Joaepb U. Linnard, U. S. N.. said

tbe matai objection to steam steering gear seemed to

be on account of beat produced and not because it

was not tborougbly aatisfactory in (Station. This
objeetloa could be i«noved by pnttbig tlm air com-
pressinff imgltie in the ei^bie room and piping air

Instead of steam to tlie steering englnft He bM no
doubt of tbe success of tbe pneumatic gear on tbe
T»rror, Irat tbta arrangement could not be adopted
on some of tbe modern fine steamers m»M occupied
too Bittch room. The onUnary ateam gear was very
dumble and worked effectively even when reeeiving
almost no caret for montba at a time.

Mr. Newman considered tbe apparatus excellenr,

but bi^ found that Its cost waa nearly twice as much
M tbe steam ateerer. He quoted Mr. Linnard aa ad-
vocating tbe pbieiDg of a comprcssbig plant In tbe
engine room.
Naval C^nrtmctor Linnard. U. 8. N;, Intorntpted

to say be bad expressed no opinion as to tbe '^vlsa-
1)01^' of dotn« so.

Llentenant William P. White. U. K. N.. got the
floor again to tip^tk. about the rapidity of action
wblcb bad been crittetaed by Mr. WllliamMin. "The
Terror Iwing a flat bottomed monitor, having very
little bold in tbe water. Is very dinmioult to steer."

he said, "and it is neeeeaary to have a vary qutdc
acting mdder in order to fto from one helm to tbe
other. Tlie helm is not shifted in any such time an
would be Indicated by the experiments, that Is only
the speed which can Ite obtained. • • * « We know
that it takes some appreciable time for a ship to start

After the helm has been put over. Sonietimes tbe
helmsman puts over his wheel and the ship does not
Heem to Htart. He looks at the compass and it may
be a bit sluKKis^b mid he takes another turn, and ilie

first tiling he knows, if he Ik not nn experlenewl
helmsman, the shi|> Is soiiiK olT at nhuoRt n tangent
from its course. Tlien wo want to rlglit the helm nn
soon ns possible. Speed. of movement to ^et the helm
back to midship position is very lU siiiilile. You can-
not get it buck too quickly, you can imt it over too
quickly."
Colonel Kdwin A. Stevens, speaking of vessels in

inland w.-iters. especially ferryboats, said ilie objec-

tion to tlie direct nppliontion of the piston to the tiller

was the nneerlainty ns to where tiie helm would
stop. In liarbor work it was absolutely necessary
to know when- the helm wi>uld stop, and in all i \-

jieriments he had known. e.\cei>t iti siune small era It.

the dlrer-t action in the quadrant or tiller liad liccii

iibaudoned in favor of some other method l>.v which
a short stroke engine could be used. Tbe old

faslimiHil way of heaving over the wheel by hand
hud to lie reprodue*-*! ns clo.'^ely ns |>osslble. The
prime neeessltIeK in inlauil waters were: ecruiinty of

action and reliability of gear. Speeil wiille desirable

and even essential was swimdary to certainty, and
he did not know of any gear iu which certainty

bad not been attained wblcb bad met with any snc'

cess nt all.

F. L. Du Itosque desired to emphasize Colonel Stev-

ens' remarks about the necessity for "certainty" In

ferryboats. The present steering engine, however,
waa very expensive on steam cmisuniptlou. Tbe
power of tbe engine was made tu ;:rcaily exoeod tlie

power required for turning tlie rudder so as to make
It sure, and tbe gear USed for applyiug the reciprocat-

ing eiiniiie was very wasteful, it was generally
recognized that a direct application to the tiller was*

desired— til'" aliility to steer quickly, owing to co»-

deUMitlon iliis was not possible with steam as a
medium, for the tiller eoultl not be iield in tbe position

it was pbiccd in. With nir this was possible as there
was no condensation. .<Vnotber piesent source of

waste was that the steam «igine was autUclently

fiowerful to pull the tiller, sny, in the range of 32 to

36 degrees. It possibly took only one-tenth of this

iwwer to pull tbe tiller from 1 to 10 degrees, and tbe
power was not applied proiiortiOBally to tbe amount
used.
William B. Cowles believed that the question of ad-

ditional expense attending tbe instaUiitlon of an air
compresaor need not aniiy to a wacsbtp, A battle-
ablp waa full of auxPtarles, and land practfce might
be copied in tbe workbig of these, to the extent of
placing a plant in the engine room which would suii-

ply power to all points. By constmettng a auirable
reciprocating engine to use air It would tbien be possi-
ble to continue the present type of steering gear.
(^uUraan John C. Kafer, Ua furtiier diseassbm of

tbe paper, said that if air was need taMtead of steam
in tbe ordinary steering eni^ne, aa bad been men-
tioned, it would almply add another machine to ae-
comirtlsb tbe aame purpose, "if you wish to pay
twice tlie price for the same object, you are perfectly
at liberty to do so." be remarked. "As to heat, steam
pipes can readily be covered so as not to radiate much
lieat, and the steam steering engines now In nse are
perfectly satisfactory. With a very small motion of
the lliston of nn onllnary steering engine the vessel
can be kept straight very easily. In aonnd steamers
a UMMi can move tbe wheel with bla finger and the
faelm follows the linger and atops with it—does not go
any Cudier. With a pneumatic gear attached directly
to tbe tiller, whenever you allow the air to exhaust
yon must reduce the pressiu^, and that air is gone for

good. The excess of pressure on the other side will

force the piston over until the valve opens again ami
admits air on the opposite side, and thus It requires
a great deal more air to do the same work, tlutn

would be equivalent to the amount of steam used in

an ordinary steering engine. Tbe question of cost la

really immaterial, because the absolute cost of run-
ning tbe steam steering engine is very small as com-
pared with the amount of steam used in tbe main en-

gines of the ship, and the great advantage desired Is

eprtninty of action. As to elasticity, tbe ordinary
ropes tliat nro used to pull the holm over answer tlie

puri>osc and are positive In their action."

KAVV VAKU EVPE.NSKS.

"Navy Yanl Expenses." by Naval Constructor Wil-

liam J. Baxter. U. 8. N., was next read, at tbe re*

quest of the Olittir. by Mr. Tawresey. The autttor

opens by stating fhere is no fixed standard by wMeh
to judge the expenses of navy yards, because the con-
ditions are so dissimilar to those existing elaewhereh
'i'lic output of nnvy yawls is generally believed to be
very costly, but a consideration of facts will show-

that the total cost of navy yard work has heea less

tbaa supposed, and even this difference baa been due
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to conditions now (lisap|>onrlu); nml wliich may vanish
iu tbe future. Pn'seiit dlfTerenees are mainly owing
lo hlgber prices uf lul>ur and niulerial. lack of lalxrt*

NITlllff appHancx'S, and, at (iuu'S, tu the exigfiK-ifH of
the naral mvlce. Wliile advocating tbe "cnrryhiK
OD of new coDBtruction in the nary yards at all times."
the anUior expressly dis<^laJnis any suggestion "that
varsblpa aboold only be built in tbe navy yards."
NaTal ConRtructor Francia T. Bowles. U. 8. N..

opened the discussion by 8tatiiiv>bl8 belief that war
Teeaela could be built In the navy yards cheaper than
elaewhere^ but not under pnaent «oiuUtioiis. Beor*
sanlaatkMi would be neceasaty to «llmiiiata the sys-

tem which nade no' peraon reapowdbl* and permitted
no peraoo to come In contact with tboae whom he bad
to deal with. In hia.experience oC nary yard worfc.be
fottnd that In the purehaae of material, for example,
he was not permitted to deal direct with the person
who supplied the material
Assiataot Conatroctor Fimnk B. Zahn, IT. 8. N., be-

lieved there waa no reasoii why the obatnictloBa due
to inefllelent planta and InaafBclent fanda aboald not
be corrected, bnt admloiatiatlTe dlfllcultlea lo the pnr-
cbftse of materials and like matters conld not be
easily changed, owlof to thtf military atatoa of the
nav\ yard.
Lieutenant William T. White, U. & tf«*M Of the

necessity for s|K>Rdy reimirs to Tcssels sent to the
Navy Yards. Tbcre should be no difficulty in tbe mill-

lary administration of the yards to prevent this. The
ofBeer iu charge of a Navy Yard had not usually a
sntQcieutly large staff to su|>ervise the work In hand.
Workmen who knew that a repair Job would only last

a few days took pains to nurse it. and this would not
be possible under closer supervision. In order to re-

tain an efllclent fon-c nt tiie navy yard It was neces-
sary to carry on sutHi ient work to niake tlie work
ecouonilcal. .itiil llrst-i-lass wurknien <'oiiitl not l>e

liired for a few days ami tlu'U iaiil off imJi'linilely.

When iL slii]) went i<> the yartl to lie (ivcihaiiled tlie

cjiptain of the siliip shmilil lie the jmltre of wliat work
was absolutely necessary, and the earryiiiK out of this
work should be 1^ In the hands of tbe navy yard
otfleers.

Mr. Newman disagree^l wltli (lii- iirex imis speaker.
Tile captain of a war vessel was ikiI litieil hy nrjie-

• leal or tlnvjretlcal tniiiiinu t<> tiecldi- wliat i<'iialrH

slioidd Ih» made. "I dn not si>e liow you can exjieet

llie captain of a sliip in (h'cjilc as t>> whether a ship
re<jnires repairs no more than ymi can exjieet n sIkk"-

nuiker lo jireseribe to yoii for tlic l>'iily," lie declared.
K. IMatt Sirntton compared the navy yaril lo the

froiiiiiTsiuaii's jiistol: "You do not want It iiiic!i, Imt
wlw'ii yo\i do, yoii want It terrible." Iu times ot peace
navy yards were not <>)' much nse, bnt In war time
tlwy W4<iihl he iie*-i|eil badly.
Naval Coiistnicior .Tolin .\. 'fawresey. 1'. N.. said

there was an iiiipri>ssion that navy yard work cost
from four to five times ns nnich as work in private
yards, which was not tnie. I"re(|iienlly in dolm: work
In a navy yard the qtiestlon of what aci'otilit It wmilil
]»• chariied to was raised. So lonu' as new work was
(ToliiK <>n money was available, ami often when there
was r.ttlc money In iIm' re^'ular approiiriation for the
pan iciilar wni k :ri hand, charges were made apainst
new work. He bdicvcil snpervinion of work In navy
yards was as cfTectlvcly carried out as in private
yards. Repairs wcie costly in navy yards, ns when
w<irkini: on a ship in commNs;<.ii the i nst was In-

creascil by Ilic ivreseiicc ainl Interference of persons
on the sliii' as com|iarc(I with wliai it would Iw If the
sliiji Were nnl of conimissinn The system of piaciiiK
inspectors in cli,'ir::e to bnilil new ships oeonomlcally
bail beeti tried atnl foiwnl to liave an opposite effect.

Clialrinan .lolm c. Kafer remarked tliat the author
had proved tiiat work in n navy yard <'ost a great
<leal more than work in n private esinbllsliment. and
tlie speaker's own exiwrience enalilerl him to concur
In this. \Vork iu a private yard must |Niy a profit

while in a nary yard this was not necessary, lie

agrwd witli Mr. Newman that the captain of a ship
was not the proper person to decide upon the extent
of repairs. In a merchant ship this was decided by
tbe representative of the owners, the underwriters, or
some one in charge. If there was direct damage tO a
warship the captain could report what tbe damage
was and recommend that repairs tte made at a cei^
tain yard. It abould tben be the duty of tbe Naval
Constructor at that yard to determine bow, and to
what extent, the repairs would be made.
NaTal Constructor Francis T. Bowles did not want

It to go forth that the navy yards had to be kept up
at taoauom expenae, for tlie almple reason that they
would be needed In tbne of war. There would not be
much dlOcnlty In organialng the navy yard ao that
work could be done more cheaply there than else-

where.
Chairman John C. Kafer bellered such res«lta wonld

never be accompltahed until it waa possible for tbe
Naval Constructor to give orders by telephone,

throi«diout tbe eonntry If nMeoaary, for whatever
material waa needed and to do work withoot Interfer-

ence and with full authority In the yard.
B. riatt Slratton moved a vote of thanks to tbe

American Soi;iety of Mechanical Engbiaera for the
use of (lie society rooms, and this was carried

heartily. Then Chairman Kafer declared tbe meet-
ing stood adjourned without date.

Steamer UMerdoes Ashore In Hndaon River.

On Thursday. November 11. at midnight, the Hud-
son Itlver steamer Ulster, of the Saugerties and New
York Stcamlioat Line, while on her down trip, ran
ashore at Storu> King, about one mile below Com-

Her bow ran wltbia Ave feet of the West Shore

Railroad tracks, which are twenty or tweniy-nve feet

from tbe water's edge. Tbe passengers) immediately

went asbore and most of the freight was also taken

ashore before 7 o'clock In tbe morning, when tbe tide

came In. and partly filled the bull witb water. Bbe
then slid bade a few feet and aank, leaving the bow
sticking on the rocka. cxpoaing ten feet of tbe keel,

while tbe atom waa entlr^ aoomerged. A wrecking
cono«rn waa instructed to take cbarge of the aleamer.

and before they could arrive with their wreekera, the

trtater bad loosened heraetf and floated to Weat
I>olnt, where site collided with a sand sloop and again

sank. 8olHie(|uently she waa ralaed, pumped out and
towed to Marvel's abtnrard at Kewbaxf, where abe

will remain Uiis winter for repairs. Before tbe Ulatcr

leaves this yanl she will be practieally a new boat, as
the hull is to be thoroughly oveiliaulMi and abe la to

have new Joiner work throughout.

The Ulster is a sidewbeel steamer 206 ft long, 80 ft
beam, and 8 ft. dra>.. She Is fitted with tbe regular

tv|ie of eonilensing lM>am engine With 42 in. cylinder

a'nd S ft. stroke. She had one return toba boUer
1<) ft. s in. long and 120 in. dia.. fitted Wlfll four tuea
and V'S I ill. tul>es, which are 12 ft long. A boUer
pressure of 4.'i Ilts. per sq. in. Is carried.

The hull is of wood and was built In 1892 at the
Hiirtis slili yani, in South Brooklyn. The damage be-

low tlie water line is as yet unknown, but It is known
tliat the Inill stood the strain remarkably well, as tbe
boat, at procnt. only leaks slightly.

Tlie eiiKiue and lioller weiv built in 1802 by Mc-
( uidy \- Warden, in New York city, and do not aih
IMar to have iM-en inucii damaged. The stem was
very li.tdly danuiired. and tlie stateroom hall and
laiiies' cabin were coinpletciy destroyed. The domage
is csllmaieil at between $1(>,"KHi and $1.".000.

l<:7.ra \\ liittaker. the pilot, forwarded the following

report to tile io< ai inspecton Of Steam vtssele for the

district of New York:
"I left Saiiu'crilcs willi tlie sfentnboat Ulster at 0

r. M. on Thursday, November 11, on our regular trip
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li> Xew \oTk, with frclglit nnd pnsscugirs. Wc iiiiulo

the usual laiulliiKs and proctwli'd down tlw- river.

( Imrlos TifT;in.v, wlieelsiuan, was with me iu the pilot

ln>n»e. A few tniinites before nildniKhl, wlieu nearinc
Storm KiiiK. at the entrnuee to the IliKlilniids, Tlffnn.v
bn>ught me a sandwich, and I snt dnwn In a ehalr
and ate It, while he look the wheel. lie then said to
me: "Cnp. take the wheel a inhuile.' I arnsi' and t<K>k

my position at the wheel, and he stepiH-d out. leiivinu
me alone. In a very sliort lime, prolialdy not nl«^re

than two tnitniles, 1 was selz"^] witli viident iramps.
so severe that I was unable to stand up. and sank
baek into my chair. .\s near as I am alile to judge
It was about two minutes before 1 was iihle lo rise

and look out, and at that moment the bow of the
Lister was about to strike the shore. It was too late

to stop her or clianpe her course, and shi- nin into the
baitk. Some lime between the moment tliat I sank
In my chair and the time tlie boat strtn k I was hit by
the wheel In my back, breaking two of my ribs and
cnicking another."
We have pleasure In m-know Icdging the alil of An-

drew Templcton. of Newbnrg. who took the very ex-
cellent pIloloprapllK repHHllleed hel-ewllll.

EDUCATIONAL.

ELECTRICITY ON BOARD SHIP, PRINCIPLES
AND PRACTICE. -V.

nv WM. iiAxrr.k, jr.

The general principles of the electro-magnetic action
have been explained sutllcieiitly iu the preceding
arlkles to enable iis to proceed at this juticture to

consider the manner in which these prlncl|iles are ap-
plii-tl In the actual construction of electric machiucr>'.
The simph-Mi form of eleeiric motor or gem-ititor is

tliat known as the two-pole type. KIg. 2ik shows the
aiipe.-irance of one of the numerous machines of this

class now uiHin the market. .\ iliagrainatic repre-
senlalioii of Ibis parllcnliir ty|)4' of two-|Hde machine
is siKiwn in Fig. «'7. TIm- Imse. togellier with the
itprigiits. on either sid<' of the shaft, constitute the
Held magnet, eomiitonly called the Held. The ex-
i**nsioiis of the base In the dire<'lloii of the shaft are-

not strietly a pan <if tlie Ibdd. as they play no part

VI1C«VS OK STKAMKR n,Nl-KK ASHOKK IN lll'U^UN KIVKU A.VI> SI:BNEi)I'ENTI.V AT V.IKU FUK KEI'Allb.

A queer sucesslon of mishaps occurred to a 2,0f)0

ton British tank steamer in the North Sea. While on
a voyage from I'hiladelphia to Aarliuus with petro-
leum she went ashore In the Kattegat. The shock
burst a tank nnd the oil poured into the stokehold
and was Ignited. The crew then abandoned the
vessel and an explosion occurriil shortly afterwar«l,
tearing a big hole In the side through which water
came In and drowned out the Are.

in the magnetic action, their only function being to

sii]i]M>rt the shaft. The portion of the Imse between
the uprights Is generally made a solid, or nearly so,

so as to aflford a path of suttlcient cross section for

the magnetism, but the extensions that supiwrt the

iK-ariugn arc cored out leaving only as much metal
as may l>o nwessary to give the requisite mechanical
strengrtb. In Fig. 26. the wire through which the

cutrent that magnetises the field Is passed Is wound
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upon the «i»HElit8, as can 1m> cU-arly seen from tl»e

cut: It is foriuf'd In two colls which nre cnlleil uiage-

tlsing colls. The portion of the base which connects
the lower ends of the uprights is called the yoke, the
poiilon of the upriRbts within tlu> coil U < alic«l the
core, and the portions above that. bi>t\vi-cn which
the shaft reTolves. are called the polm. The cylinder
ttpoD the shaft, between the poles, is the armature; it

na. Hi.

Is wound with wire, and this is caused tu cut through
the lines of force of the magnetic field, deTeloped be-
tween the poles, by the rotation of the sliaft. The
soMll cylinder at the end of the armatare. upon
wlil«h stationary pieces are seen to rest, is the cow-
mutator, the offlce of which, as already explained, is

to neUtj tli» comnt geneiteted in the armatare. The
parts tbat rest upon the commutator are the brosbea
tbrov^ wbleh tbe current Is conduicted to the ex-
ternal drevlt.
Uadilnea of the two*pole type are made In a great

aitetj of forma, bat they all operate upon the same
gvnoml princlplM. In tbe early days of elecMcal
derelivment, nearly all machines were of this ctnsii.

and as tbe tbeoiy of the subject was not rtry well
undentood. It was beUared, by many, tbat modUkn-
tions Id the shape might lead to extraordinary re*
BuitM. wiH-t)if>r they dM or not thcy Rare InTentors
an opportunity to poinc out ttie diflTerence between

Ihclr machine and all otlicrs, iind to claim a iircnt

superiority a.H a conseiiiuMice of this (liffcrcncc. It

would Im- a dlthcult, and in fact useless, task to prc-
senl a full description of all the two-poli! mai liiii. s

that have been brought to i)ublic notice, tlic ureal
niajt)rily of wliicti Uhm- no dlsiln^nlsliini: riatnri's

except their fantastic appearance: but ua the vast

number may be divided into a few distinctive tyites

it will be well to Illustrate the most prondnent of

Fig! 27. as already stated, Is tbe type to which Pig.

ru.. 28.

2G belongs; rigs. 2S, 20 and 00. nre three other ty|>es.

Each of these can be modified in several ways. Thus.
' Fig. 27, can be inverted so tbat the poles wUl be at

the bottom and the yoice at the top: it can
also l>e laid on its side, tbe outline of the various

parts in these different positons can he changed to an
almost unlimited extent, thus producing any number
of machines iiaviu); luit a slight resemblance, bnt all

aub.stiinlially the sanie. The difference between tbe
upright and tlie Inverted modilication would be
greater than iM'lwcen any other. altlioiiKli the differ-

ence niiffht not be notii-ed by those not fauililar with
tli4' prliii-lples nf elect ro inacneili- action. As in the

inverle*! form tlie po'.o. come directly on top of the
base, tbe uiachilie wUi not act unless a liruss Itluck-

T

\

FW. 29.

In^: iiiecc Is interposed between the two. As the linse

Is made of iron, if the poles rested directly upon it the
result WdUld be that tbe niaKUellc lilies of t'orce

wuuld pass from the cuds of the pole to the base.
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thus evaik" the iiruiiiliin'. A-- the l:itl. r will nitt do-
Vflojie ail fliHtru-moi i\ <• ii.n r. iiiili --s n rutjitfs

tbruugli liin's of l<nci_' iiii l uiii'iii \voiilil be Lri iicraiiMl.

If, bowj'ViT. the i»i)l('s all- .--I'liarati'd fnuii ilio liasi*.

ailtl tile liiIi iA ciiln^; >|ia( c i,-, li.li-il in willi a fraliii"

mack' III" liia^?.. lli(_> liiii's of t'liicc iicaii.\' all pass
thruuglj ilif ariiiat iiif, as luass, ln'ln;; a iimi-

COOdUCtor wiU not allnw ili<- nia;:ii>'t isni to iiass

throURh it with any inori- 1 ii'rdoni. it as inmli, as
would air. Tlic Kilisiin iiiachiin- Is the ln-st known ot'

tli»» iliviTteil inudilit-'Utiou of ty|u' l-'i^;. :;7 of two-poli-

uiju'lilnos.

The iyi>t-s shown In Fips. liS, L'S) and 'M, as can bo
Wen. ate \i-vy dllTi rrni iroui tyix; Fl>;. 27. lu tho
laiJcr It will Im- niiiircd that Ihf Ihn-s of fon-o havo
only oni' path in \\ hich to flrculnto whlk> in Uie other
thi<'t' li>;iir('s, tln-y have two. These paths are iudi-

f-ati-d liy tlie broken line i-iirves. So far as tlie iiiaK-

iiclio flrcnits are eoneerned. tln> difTereiice between
Ihfse types l.s tliat ViK- -T has a sinRk- uiaciietle cir-

eiut tiinl I lie other three hnve a doiibU- ina>:netle

circuit. Hi'twccii I'i«s. 2t» and :MI th.-ie is .still

auother difference. In VIkk 2S and 'Mi eaeh inaKiielle

circuit passes throiij;h a w-parate tna^'uetisiiij; coil,

but in Fig. 'JS). l)oth circuits pass through the two
Coll8, and, therefore, this type may also lie rej^arded

as belonging to the siugle circuit variety; for in tbul
part of the machine in which the linea of force UV
developed, the two circuits eruorgo Into one.
Wbetber the inaKueilsiu follows one or any number

of paths after leavlni: the anna Hire would make no
difference if it were not for the fai t that the tnagne-
tising force, that is, tbo nniouiit uf electric energy,
and the h'tigth of wire required. Is not tlie same witli

Ringle and tuilltiple circuits. The total rnngnetisiug
effect of the dectric current passing through a coll

of wire is proportional to tbe area inclosed by ttaa

coil and the length of the magnetic circvit If

length of tbe circuit remains tbe Mune. a given nnm-
l»er of turns of wire in the coll tiav. i^^.ii by a
given current, will develop tbe same number of linea

of force per square inch of crotuj section of tlw area
witbin tbe coil, wbetber this area is large or small.

To make tbia more clear, suppose tbe length of the

magnetic circuit In Pig. 27, Is tbe same as each one of

those in Fig. 90, tben to develop tbe same nvmber of

lines <tf force in each square inch of cross section of

the com, In twtll machines would require tbe same
nimiliar turns of wire in tbe colls. That Is each
one of tbe coite In Fig. 90 would have as many turns
as tbe two colls ot Fig. 27 combined, for in this figure,

both coils act npon tbe same drentt and. therefore,

mar^ regarded as balves of one and the same coll.

As tbe magnetisUig effect ot the current Is In proper^

tlOD to tbe number of turns ot wire wound around the
magnetic cbrcvit it follows that ibe greater tlit num-
ber of drevlts, the greater tbe current and wire re-

qnlred ta develop the same magnetism. A coll ten
Inches In diameter will develop a total magnetism
four times as great as a coil 6 In. dia., bseanse a 10 ta.

drcte la foor times tbe area of a B hi. one; bat tbe
idreomfflwnea of tbe largs drele la enly twice as
great as that <tf tbe small one, hence fear timss tbe
magnetism Is obtained with twice the electric energy,
and double tbe length of wire.

Inasmuch as it makes no difference, so far as the
amount of magnetising current is concerne«l, whether
the iiiavin iic circuits divide after leaving tbe cods or
not. we may define single magnetic circuit machines
as those in which all tbe lines of force that pass
through till' armature, also pass through ea«Jh magne-
tising coil, and niidtiple circuit machines, as those in

whh'h only a |i.-irt of the lines Of force psss through
eneh magnet Islnc: eoil.

Although the sincle magnetic cireiiit machine can
l>e mairnetisoil witli less current and less wire tlie-

<ireiii ally. iirai t ically the full atlvantnge c-annot In all

cases l>e re;ili7.<sl, owini: to the fact that, as a rule,

when two or more jiaths are provlrled for the lines of

force these paths can l>e tnailc shorter, and therefore

there is a gain in this direction to compensate for tlie

loss in the otlier. In tlicdiagramssh iw ii li ran ue seen
that in Fig. 2S. tlie length of the r liis can be made
less than in Fig, 2", and this i.s also true of Fig. 30
although its rin nits inluht also ho longer tliau that

in Fig. 27. Tbe cousiructluu of Fig. 2U, however, Is

ancb that the length of the magnetic circuits cannot

no. 30.

tie made as small as in Fig. 27, unless tbe coils are
brought su cloi$e to each otiier as to overlap on tbe
armature, and this Is somewhat objectionable owing
to ilie fact that tbe machine cannot be imt together
unless the Held innguet is split in tbe center so as to
be lil ted off the top. Thus it will be seen that a very
larm- portion at the advantage of single magnetic
circuit inachines can be lost if the design is sucli as
to greatly increase the length of the magnetic cir-

cuits. The dilTerencc in the effectiveness of tbe
maf-'ui tlsiii): roils is not directly |»roi>orilonal to the

nciual dilTi reiii e in the k'ugth of the path in which
the lines of force cirenlate, owini; to the fact that tlie

resistance of all parts of the cin iiit is not the same.
If tlie eiilire circuit were Iron tneu its length would
be an accurate measure of tne number of turns of

wire reqitireil to di'\ elniie the required matmetism,
but as i>art is iron tiiid iiart air the case is altered.

'J'he resistance that air Interposed in the pntli of i;ie

magnetic force is aliout imj or .^><HJ times as i;reat,

per itidi of length, as that of iron. Therefore In

luakiiig a eomparSsoii of the length of any two or
more circuits, the air iM>rtion of i»ach sliotild 1h^ multi-

plied say Mi times. ;ind when this is done it will lie

foun<l that the iron p.art is pnssilily but a fraction of

the wiiole. For an example siipiiose the length of

tile iron in Fig. '-T Is 10 in. Iroiii pnle S around to polo

N, In the direction of the arrow- head and through
the armature 10 in., which w<nild make in. in all.

Now suppose the distanct^ from the face of the poles to

the iron core of the armature Is 1-2 in., then the total

air space will be 1 in., and if this has a resistance 500
times as jireat iis iniii. ;! v\lll be oi|uivalent to tea
times the length of the iron part of the circuit. Under
these conditions an increasi' or decrease of say 10 in.

in the length of the Iron |>art of the circuit would
only amoimt to an actutil cliange in the length of the
circuit of ten In ."»o. or about 2 jier cent. 11' the nlr

spa<e is 1-.") in. instead of 1 in., the total length of

the < inaiit would be equivalent to about 150 in., and
then a diiTeruioe Of 10 In. would amonnt to abont
7 l>er cent.

A sum of ifiriO.noo is said lo have been expendisl by
Ilarlaiid \- Wolff, the Helfast shipliulldcrs. In \\rc\y-

arations for the construction of the new Wliite Star

liner, oi iMnir. (»f this sum not one cent represented
any woik or material for the vessel, .\niong the Im-

provements Is Included tbe erection of a iwwerful
cantilever crane for bandjing the material over tbe

M9, .1. I .J .-J
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