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ERRATUM.

Omission, page 259:— After President’s remarks on alteration
to Bye-Lauw 6, insert “ The alteration to Bye-Law 6 was agreed to.”
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ADVERTISEMENT.

“The Institution merely places on record, and is not, as a body,
responsible for the statements or opinions advanced in the Papers
read, or the Discussions thereon, which occur at the Meetings during
the Session.”
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H. MacorL. H ALEX. TAvLOR.
| R. L. WEIGHTON.

WiaHAM RICHARDSON.
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NORTH-EAST COANT INSTITUTION OF ENGINEERS AND

SHIPBUILDERS.

List of Members, Fuly, 1889.

EXPLANATION.
(A.) Agent and Accountant. . (N. A.) Naval Architect.
(C. E)) Civil Engineer. | (R. M.) Rope Manufacturer.
(E.) Engineer and Boilermaker. (S.) Shipbuilder.
(F. M.) Forge Master. (S. 0.) Ship Owner.

(1. & S. M.) Iron and Steel Merchants

and Manufacturers, veyor.

HONORARY MEMBERS.

(SUR.) Engineer and Ship Sur-

ELECTED,
The Right Hon. Lord Armstrong, C.B., LL.D., F.R.S., Cragside,
Rothbury ... Nov. 1884
The Right Honourable thc l-‘,arl of anens“arth Rm'cnsworth
Castle, near Gateshead-on-Tyne... . e Nov, 1884
W. H. White, Esq., The Adminlty, Wlutelmll Lnndon .. (N A) Nov. 1884
LIFE MEMBERS.
Fox. Samson, Messrs. The Leeds Forge Co., Leeds . (E) Dec. 1887
Halley, David, Messrs. Burmeister & Wains, Maskm-og Sklbs-
byggen, Copenhagen, Denmark ... ... (E) Feb. 1887
Macoll, H.. 2, Borough Road Terrace, Sunderland ... ... (S) Nov. 1884
Pascoe, J. R., Tyrmont, Woodford, Essex ... (S) Dec. 1889
Spence, W. G., Messrs. Gourlay, Bros.. & Co., Engmeers and thp-
builders, Dundee ... ... (E) Nov. 1884

LIFE ASSOCIATE.
Eccles, Edward, g, Exchange Buildings, King Street, Newcastle-on-

Tyne... ...(S O) Oct. 1887
MEMBERS.
A.
Aberg, Henning, Stora Warfoet, Stockholm, Sweden ... (E) Oct. 1888
Abey, Henry, 41, Milton Road, West Hartlepool ... . (E) Jan. 1889
Adamson, Alex., c/o Messrs. Barrow Shipbuilding Co., Barrow-in-
Furness ... ... (S) Nov. 1885

Ahlbom, C,, 11, Bidney Grove, Arthurs Hl“ Vewcastle-on-Tyne (E) Mov
Aitchison, Jas., Hylton, Sunderland ... <. (S) Nov

Alchin, A. H,, 89, Wood Lane. Shepherd’s Bush, London ... = ... (E) Jan

. 1884
. 1884
. 1885
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FELECTED.

Allan. David T., ¢/o Messrs. Black, Hawthorn, & Co., Gateshead-on-
Tyne ... (E) May
Allan, Jas. McNeal, 5, Warwuk Street Heaton, Newcastle-on Tyne (E) Dec.

Allardes, Wm., Greenville Terrace, Bloomfield, Belfast ... ... (E) Nov.

Anderson, J., Messrs. Wigham Rlchanlsnn & Co., Neptune Works,

Low Walker-on-Tyne ... e Nov.
Andrew, D., 31, Westmorland Road, Newcastle-on-Tyne we  ...(SUR) Jan.
Andrews, Allan, Woodstock Street, Kilmarnock ... (E) Dec.
Andrews, Jas.,, Drawing Office, Messrs. Naval Construction and

Armaments Co., Barrow-in-Furness ... . ... (E) Nov.
Anthony, Jas,, 6, Northumbcrland Square, North thelds e (8S) Oct.

Archbold,Joseph G., Messrs. E.Scott & Co.,Close. Newcastle-on-’l’yne (E) Jan.

1889
1886
1884

1884
1885
1885

1884
1886
1889

Armstrong, G. 8., 37, Warwick Strect, Heaton, Newcastle-on-Tyne (E) Nov. 1884
Armstrong, Robert B., 47, Cromwell Street, Newcastle-on-Tyne ... (E) Oct. 1887
Arnison, Geo., Jun., 5, Tavistock Place, Sunderland ..(N A) Nov. 1884
Ash, Mortimer W., c/o Messrs. Hawthorn, Leslie, & Co., St. Peter’s,

Newcastle-on-Tyne ee ... (E) Feb. 1887
Austin, S, P.,, Wear Dockyard, Sundcrlnnd .. (S) Nov. 1884
Austin, W. K., Lloyd's Register of Shipping, Dock Office, West

Hartlepool ... ... (E) Oct. 1888

B.

Bailey, James, 6, Ashfield Terrace, Ryton-on-Tyne ... ... (E) Nov. 1884
Baines, Geo. Henry, Messrs. Central Marine Engineering Co., West

Hartlepool .. . T «.  (E) Oct. 1888
Baird, Alex., 22, Horsford Road anton H)ll London, S.Ww. ... (E) Nov. 1884
Barclay, James, Lloyd’s Register of Shipping, Newcastle-on-Tyne...(SUR) Nov. 1888
Barley, C. J., Caterham Manor, Warlingham Station, Graduate, Feb. 1885

Surrey ... (E) {Member. Dec. 1886
Barron, T. G., Fern Vlllas Flwu‘k Road, West Hartlepool ... (E) Oct. 1888
Bartliboi. Jehangir Framji, Bombay, British India (temporary

address: 1, Olive Street, Sunderland) ... ... (E) Dec. 1888
Bate, Edward R.. 5, Ferndale Road, Clapham, London ... ... (E) Jan. 1885
Batey, John Thomas, 30, Richmond Street, Newcastle-on-Tyne ... (S) Nov. 1885
Baxter, J., 9, Warwick Street, Heaton, Newcastle-on-Tyne .. (E) Nov. 1884
Baxter, W.J. .. . wee ee eei e e . (E) Oct. 1886
Beadon, D. C. * ... . <. (E) Jan. 1885
Bell, James, 29, Croft Terrace, Jarro“-on-'l'\ ne ... ... (E) Feb. 1887
Bell, William, Rosehill Terrace, Rosehill, Wallseml-on-Tvnc (E) Nov. 1888
Bergstrom, Gus.. Poplar Grove, Hart Road, West Hartlepool (N A) Mar. 1886
Berkley, A. B., Grange Villa, Jarrow-on-Tyne «. (E) Mar. 1887
Bindesboll. 8. C. W., I, Tamworth Road, New vmtlo-nn-'l‘vno ... (S) Nov. 1884
Bittleston. W, H.. 9, Crooms Hill, Gireenwich, S.E.... ... (S) May 1885
Rlack. Jas., Portobello Foundry, Sunderland .. (E) Jan, 1885
Black. J , Messra, J. Merryweather & Co.. West Hartlepool (E) Nov. 1888
Black, \\'m., Messrs. Black, Hawthorn, & Co., Gateshead-on- I‘vne (E) Jan. 1885
Blakston, J. W., 5. Douro Terrace. Monkwearmouth, Sunderland...  (S) Jan. 1886



xxiil

ELECTED.
Blechynden, Alfred, 12, Cavendish Park, Barrow-in-Furness ... (E) Oct. 1885
Blenkinsop, John N. ... «» (E) Oct. 1885

Blumer, Wm., Riversley, Milburn Termce, buudel luud weo (S) Dec. 1886
Boddy, John, Tyne Engine Works, Alexandra Docks, Newport, Mon. (E) Dec. 1888
Bond, C. P. W, 27, Leadeuhall Street, London, E.C. ... (E) Nov. 1888
Bone, W. J., 61, Linskill Terrace, North Shields ... s (S) Dec. 1884
Boolds, Jas. H., c/o Messrs. Raylton Dixon & Co., Mlddlesborough (S) Oct. 1886
Borowski, G., Government Dock Yard, Cherson’s Depart.,

Nicolajew, Russia .. . .. (E) Oct. 1885
Boyd, Wm., North House, Long Benton, Newcastlc-on 'l‘yne ... (E) Nov. 1884
Graduate, Nov. 1886

Bramwell, Balfour, 2, Beverley Terrace, Cullercoats (E) Member, Nov. 1887
R 'y 0v,

Brankston, R. T. .. (E) Nov. 1884
Bray, C. H,, 6, Kent Street, Jsrro“-ou-'l‘ym. (E) Mar. 1887
Bremberyg, G., Messrs. Kockum’s Mekaniska, Vcrkustad Malmo,

Sweden ... ... (S) Nov. 1884
Brock, John, 5, St. Mary's Place, Newcastle-on-Tyue ... (E) Nov. 1885
Brough, Robert, 9, Western Hill, S8underland ... (E) Dec. 1885
Brown, Eugene ... (E) Feb. 1886

G duate, M: 83
Brown, T. R., 34, Dock Street East, Sunderland (E) { radua ay 1885

Member, Oct. 1836
Brown, William ... .. s s .. (E) April 1887
Brown, E. D., c/o Tees Conservuncy Commxssxonem, Mlddlesbowugh (E) Nov. 1888
Browne, Sir B. C., Westacres, Benwell, near Newcastle-on-Tyne  (C E) Jan. 1885
Buchanan, A., Michaelson Villa, Barrow-in-Furness <. (S) Nov. 1884
Buchanan, John H., Lloyd’s Register of Shipping, West Hartlepool (SUR) Oct. 1888

Buchanan, Charles, 14, Humbledon View, Sunderland ... .. (SUR) April 1889
Buckland, H. B., Hamburg Chamberu,Quayside,Ncwcxwtle-on-'l‘yne (E) Nov. 1885
Buglass, A. W. ... . . Nov. 1884
Bulmer, John, 1, Graingerville North, Newmstlc-ou-'l‘yuc ... (E) Mar. 1886
Burdon. J. G., 20, Archbold Terrace, Newcastle-on-Tyne ... ... (E) Nov. 1884
Burns, J., 3, Kaiser Terrace, West Hartlepool . Nov. 1884
Butterficld, George, 30, John Candlish Road, Millfield, \underland Nov. 1884
C.

Cama, Nusserwanji Bomanji, 17, Girgaum Back Road, Bombny,

British India . .. (E) Dcc. 1888
Campbell, James J., Messrs. Hawthorn, Leshe, & Lo bt P(,ter s,

Newecastle-on-Tyne «.. (E) Oct. 1883
Cannell, Frank, Messrs. H. Parry & Son, Llsbon (E & S) Nov. 1887
Carr, J. W., 4, Grey Street, North Shields ... ... (E) Feb. 1885
Carrick, H., Holly House, Gateshead-on-Tyne (E) Nov. 1884
Carstons, Samuel, 37, Cardigan Terrace, Heaton, Newcastle-on—'l‘ym (S) Dec. 1887
Carter, G. J., Elswick Shipyard, Newcastle-on-Tyne «o. (S) Dec. 1886
Carter, Thos., 7, Dundas Strect, Monkwearmouth, Sunderland ... (E) Nov. 1884
Cay, Arthur, Westoe, South Bhiclds ... (E) Nov. 1884

* Chapman, Abel, Capt., Belle Vue, Low Fell, (:nlcshcml on- '.I‘ym. (E) Nov. 1884
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ELECTED.
Chapman, Alfred C., 2, St. Nicholas’ Buildings, Newcastle-on-Tyne (E) Oct. 1888
Chapman, Hedley, 147, Park Road, Newcastle-on-Tyne ... ... (E) Feb. 1886
Charlton, Henry. 1, Millfield Terrace, Gateshead-on-Tyne... ... (E) Nov, 1884

Charlton, R. B., Jun., Manors Railway Station Works, Newcastle-
n-Tyne ... e <. (E) Nov. 1884
Charlton, T., 25, Lincoln Street, Gateshead-on-Tyne «. (E) Nov. 1884
Christie, C. A., 4, Colbeck Terrace, Tynemouth ... ... (E) Nov. 1884
Christie, C. J. D., Neptune Works, Low Walker-on-Tyne ... ... (8) Nov. 1884
Christie, J. D., 4, Colbeck Terrace, Tynemouth ... v« (8S) Nov. 1884
Clark, Geo., Southwick Engine Works, S8underland ... (E) Nov. 1884
Clark, George, Jun., Southwick Engine Works, Sunderland ... (E) Feb. 1888
Clark, Henry, Southwick Engine Works, Sunderland <. (E) Oct. 1887
Clarke, Thos., Rye Hill, Newcastle-on-Tyne .. .. (E) Nov. 1884
Clarke, William, Victoria Engine Works, Gateshwd-on-‘l‘yne «. (E) Oct. 1887
Cochrane, James, 25, Aduana, Cadiz, Spain ... .- ... (E) Nov. 1888
Connell, Charles, 2, Broomhill Drive, Partick, Glnsgow w. (S) Nov. 1888
Conning, Alfred C,, Dunston Iron & Stecl Works, Gateshead-on-Tyne (F M) May 1383
Conradi, Carl ... (E) Nov. 1884
Cooper, William, Baltic Chambers. Quaysxde, Newcastle-on-Tyne (E) Feb. 1888

Cuote, Arthur, Messrs. R. & W. Hawthorn, Leslie, & Co., Hebburn-

on-Tyne ... . (S) Nov. 1884
Cornforth, J., Messrs. Gladstonc & Comforth Church Street West

Hartlepool .. . (E) Oct. 1888
Cornish, H. P, ¢/o Messrs ngham Blchardson & Co Low Walker-

on-Tyne ... ... (E) Oct. 1888

Cowan, M., 22, Cln.r(,ndon Temce, South bhlelds vee ... (S) Mar. 1889
Craggs, Ernest H., Messrs. R. Cragygs & Sons, Middlesborough ... (S) Oct. 1888
Crawford,Jas., 9, Custom House Court,Quayside, Newceastle-on-Tyne (SUR) Nov, 1886
Crawford. John P., 1, St. Vincent Strect, Sunderland ... .. (E) May 1889
Crawford, W. A. F., c/o Messrs. Rayne & Crawford, 31, Close,

Neweastle-on-Tyne... ... . ... (E) Nov. 1884
Cross, Wm., 4, Fenham Terrace, \c“cmtle-on Tyne .. (E) Mar. 1886
Cruddas, W, D.. Mcssrs. Sir W. G. Armstrong, Mitchell. & Co

Elswick, Newcastle-on-Tyne ... ... (E) Dec. 1884
Cuevel, John L., Kadyk. Amsterdam ... «. (E) Mar. 1886

Cummins, W. R., 40, 'erth Road, Dundee ... (E) Nov. 1884
Curwen, Henry R.. 16, De Grey Btreet, Newcastle-on- Gra.duatc Feb, 1886

Tyne (S) (Member, Oct. 1887

D.

Dalrymple, Wm,, 11, Queen’s Terrace, Gateshead-on-Tyne <. (E) Dec. 1886
Danson, Thos. James, 3, St. Nicholas’ Buildings, Newcastle ... (E) Oct. 1888
Darling. W, J., Lloyd’s Surveyor, Leith e .o (S) April 1887
Darney, John, Messrs. Short Bros.. Pallion. guuulclluml <. (S) Nov, 1884

Davic. Albert, ¢/o Messts. W. Denny & Bros., Leven Ship- [Graduate. Feb. 1886
yard, Dumbarton, N.B. ... ... (E) \Member, Oct. 1887
Davison. A. J.. Rosedale, Wallwood Road, Leytonstone, Essex ... (E) Oct, 1888
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Davison, John, 4, Dean Terrace West, Southwick, Sunderland
Davison, John W., The Crescent, Low Fell, Gateshead-on-Tyne ...
Dempsy, 8., 112, Elswick Road, Newcastle-on-Tyne

Derby, J. W., 48, South Cumberland Street, Glasgow

Dick, Francis, Elmwood Terrace, Field Road, Forest Gate, Loudon, E. (E) Nov,

ELECTED.
(E) Nov. 1884
(E) Nov. 1886
(S) Nov. 1884
(E) Nov. 1884
1885

Graduate, May 1885

Dickinson, F.T., Park House, Sunderland ... ... (E) Member, Oct. 1886
Dickinson, James, Park House, SBunderland ... ... (E) Nov. 1884
Dickinson, John, Park House, Sunderland ... .. (E) Nov. 1884
Dickinson, W., Park House, S8underland (E) Nov. 1884

Dickinson, R. E., Messrs. Palmer’s Iron & Shnpbmldmg Co Jarrow-
on-Tyne ...
Dixon-Brown, L. D., Unthank Hnll Haltwhistle
Dixon, Raylton, Cleveland Shipyard, Middlesborough
Dobeon, William, Low Walker-on-Tyne
Donald, James, 48, St. Luke’s Terrace, Pallion, Sunderland
Donovan, J. W., 4, Elizabeth Street, Newcastle Road, S8underland
Douglas, John F., Messrs, Wigham Richardson & Co., Low Walker-
on-Tyne ... oe
Dowsen, Chas., 8, Croft Terrwe, Jarrow-on-'l‘yne
Doxford, Charles D., Bainbridge Holme, Tunstall Road, Sunderland
Doxford, R. P., Pallion Engine Works, S8underland
Doxford, W. T., Pallion 8hipyard, Sunderland
Drakenberg, J. A,, 5, Brahegatan, 8tockholm, Sweden ... vee
Duckitt, Jno., 4, St. Nicholas' Buildings West, Newcastle-on-Tyne
Dudgeon, F. 8., 112, Fenchurch Street, London, E.C.
Dunlop, William, 31, Hartington Street, Barrow-in-Furness
Dykes, James, 78, Dilston Road, Newcastle-on-Tyne

Eckmann, John, Sunderland Engine Works, 8outh Docks, Sunderland (E) May

Edmiston, Jas. B., Ivy Cottage, Highfield Road, Walton, Liverpool

Eiles, Robert, Messrs, Eiles & Dryden, 4, Quayside, Newcastle-on-Tyne (E) Apr.

Elliott, Consitt, 4, Suffolk Street, Sunderland

Eltringham, J., ¢/o Messrs. J. T. Eltringham & Co., South Shields

Engelbach, Herbert R., Messrs. 8ir W, G. Armstrong, Mitchell, &
Co., Elswick Works, Newcastle-on-Tyne

English, E. Harold, Messrs. Westgarth, English, & Co., Middlesbro’

Errington, Joseph R., 51, Dock Street East, Sunderland ...

Eghelby, William, 4, Lax Terrace, Stockton-on-Tees

Evers, G., Actiengesellschaft Wesu, Bremen, Germany ...
_ F.

Fairman, A, E., 23, 5t. Bede’s Terrace, Sunderland,..

Fairweather, C. W,, Ernest Scott & Co., Close, Newcastle-on-Tyne

Farina, A. J., Oakwood House,Westmorland Road, Newcastle-on-Tyne (E) Nov.
(N A) Dec.

Faruffini, Capt. M. C., 6, Claremont Terrace, Newcastle-on-Tyne...
Feldtmann, H., Bergen, Norway

.. (NA) Oct.

(E) April 1889
(S) Nov. 1886
(S) Feb, 1888
(S) Nov. 1888
(S) Nov. 1884
(E) April18ss

(E) Jan. 1888
(E) Dec. 1885
(S) Nov. 1884
(E) Nov. 1884
(S) Nov. 1884
(E) Feb. 1886
(E) Nov, 1884
(E) Feb. 1885
(E) Mar. 1888
(E) May 1885

1885
(E) Nov. 1886
1889
1885
1889

(E) May
(E) May

(E) Nov.
(E) Feb,
(E) Jan,
(E) Feb,
(S) Nov.

1884
1889
1888
1888
1884

1886
1886
1884
1888
1889

(E) Dec.

(E) Jan.
D
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ELECTED.

Firth. H.-Braoron. Messrs. T. Firth & Sons, Sheffield ... ...(SM) Oct. 1388
Fleming, Charles Edward. 71. Elswick Road. Newcastle-on-Tyne... (E) Nov. 1884
Fletcher. James, 6. Radnor Terrace, Old Dumbarton Road, Glasgow (E) Dec. 1885
Fletcher. Robert. Walker Forge, Low Walker-on-Tyne ... «..(F M) Dec. 1886
Flohr. Justus, 32, Birkencellies. Stettin. Germany ... «.  (E) Oct. 1886
Foley. Nelson. Villa Beatrice. Parco Griffeo, Naples. Italy «. (E) Nov. 1884
Forbes, John e w.  (E) Oct. 1885
Forster, C., 6, Ellison Place. Newcastle-on-Tyne ... .. (S) Nov. 1888
Foster. G. K., 23, Holly Street, Jarrow-on-Tyne ... «. (E) Jan. 1886
Foster. Henry. Newburn Steel Works, Newburn-on-Tyne. ... .. (E) Apriligss
Fotheryill. J. R.. 1. Bathgate Terrace. West Hartlepool ... ... (E) Mar. 1886
Fownes, Henry. Tyne Forge. Ouseburn. Newcastle-on-Tyne ... (F M) Nov. 1884
Franki, J. P.. Messts. Morts Dry Dock & Engineering Co.,

Sydney. N.S.W.. Australia . «. (E) Jan. 1886
Furneaux. J. B, Victoria Engine Works, (-ateshad-on"l'vne .. (E) Nov. 1885
Furness, John, 11, Oakhurst Terrace. Benton, near Newcastle-

on-Tyne ... ... (E) Nov. 1885
Furse, Fred.. Messrs. R.& W. Havrthom. Leslie, & Co St. Peter’s,
Newcastle-on-Tyne ee ... (E) April 1887

G.

Gannaway, H. G.. 17. Caroline Street, Jarrow-on-Tyne ... ... (S) Nov. 1884
Garratt, H. A.. c,o Mrs. Henderson. Long Benton, Newcastle- f{Graduate, Nov. 1884

on-Tyne ... . e e« w. (E) Member. Norv. 1886
Garthwaite, John R.,cjo )[eesrs. R. Ropner & Sons. Btockton-on-Tees  (S) May 1889
Graduate, Mar. 1886
Member, Oct. 1888
Geddes, Christopher, Messrs. Leeds Forge Co., Leeds eee  (E) Oct. 1888
Gibson, H., 6, Dundas Street, Monkwearmouth, Sanderland ... (S) Nor. 1884
Gibson, W. F. ... Nov, 1884
Gibson, W, H., 37, Tatham Strcet Sunderland «. (E) Nov. 1884
Gilroy, Thomas R., Messrs. Laird Bros., Shipbuilders, Birkenhead (E) Nov. 1886
Gladstone, Arthur, Messrs. Gray & Gladstone, West Hartlepool

Rolling Mills, West Hartlepool ... w. (1 &S M) Oct. 1888
Glencross, Thos.. 11, Ryehill, Newcastle-on-Tyne ... ... (E) Feb, 1885
Glover, Terrot, 6. Azalea Terrace, Sunderland veeweewee (E) Mar. 1886
Gordon, William James, 74, Old Dumbarton Road, Glasgow ... (E) Oct. 1887
Graham, Edwin, Messrs. Osborne, Graham, & Co., Hylton, Bunderland (S) Nov. 1884

Gayner, Robt. H., Jun., Beech Holm, Sunderland ...  (E)

Graham, Joseph, 32, Brookland Road, Sunderland ... Nov. 1884
Graham, T. 8., 11, Brougham Street, Hartlepool ... ... ... (E) Nov. 1888
Graham, Wm. ... e .. . ... (S) Nov. 1884

Gravell, John Custom House (murt Quay, \'u\ ca.stle-on-'l‘yne ...(SUR) Nov, 1884
Gray, A., c/o Mcssra, R. Stephenson & Co.. South Street, Newcastle-

on-Tyne ... - ... (E) Nov. 1388
Gray, George, 13, Harold Strc(.t hunderland . - ... (E) Feb. 1888
Gray, Harry, 6, Grosvenor Place, Jesmond, \c-vcantle-on-'hnc ... (E) Deec. 1885
Gray, Matthew, Messrs, W, Gray & Co., West Hartlepool ... cee  (S) Oct. 1888
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ELECTED.

Gray, William, Messrs. W. Gray & Co., West Hartlepool ... (S & E) Oct.
Green, W. G., Messrs. Palmer’s Iron and Shipbuilding Co., Jarrow-

on-Tyne ... w: .. (E) Nov.
Green, William, cjo Messrs Barrow Slnpblnldmg Co. Barrow-in.

Furness ... . ws  (E) Oct,
Greener, G. W,, 110, Georges Road, Newcastle-on-'l‘yne «. (E) Nov
Grey, James . . Nov.

Graduate, Nov.

Grieves, Robert, 38, Linskill Terrace, North Shields  (S) {Member Do
, Dec.

Gulston, A., Clayton Park Lodge, Jesmond, Newcastle-on-Tyne ... (E) Dec
H.
Hake, G. A,, 29, Rothbury Terrace, Heaton, Newcastle-on-Tyne ...(SUR) Oct
Hall-Brown, E., 15, Moor Terrace, Hartlepool ... ... (E) Nov.
Hall, Edward, Astellos del Navion, Bilbao, Spain ... ... (S) Nov.
Hall, J. Percy, Mayfleld Villa, Jarrow-on-Tyne wte (E) Oct,
Hall, John W., Abden S8hipyard, Kinghorn, N.B. ... we  (8S) Oct.
Hamilton, John, 81, Charlotte Btreet, Carlisle «e .. (E) Nov.
Hamilton, J. H., 61, Lovaine Place, Newcastle-on-Tyne ... .. (E) Nov.
Hamilton, R. R., Messrs, Maudslay, Sons, & Field, Lambeth, London (E) Nov.

Hansen, F. T., Rose Cottage, Willington Quay-on-Tyne ... ... (E) Nov.
Harding, J. C., 9, Alderson Btreet, West Hartlepool ... (E) Nov.
Hardwick, T. Norman, 140, Ryehill, Newcastle-on-Tyne ... «.. (E) Dec.

Hardy, Arthur Francis, 20, Hartington Street, Barrow-in-Furness (S) Oct.

Harkness, Richard, 9, Meldon Terrace, Heaton, Newcastle-on-Tyne (S) Nov.
Harlow, F., 1, Clarence Crescent, Newcastle-on-Tyne ... Nov.
Harman, Bruce, 12, Annfield Terrace West, Partick, Glasgow ... (E) Oct
Harper, J. H,, 1, Beaumont Street, North Shields ... ... (E) Jan.
Harrold, Alexander, 19, Lawton Street, Newcastle-on-Tyne ... (E) Nov.
Harrold, F., 14, Rowell Street, Hartlepool ... .. .. ... (E) Nov
Hartness, J., East Boldon, near 8underland ... (E) Nov
Harvey, Alfred, Messrs. Darlington Forge Co., Darlmgton . (E) Dec
Barvey, John W. L, Richmond Villa, Chertsey Road, Bristol ... (E) Feb.
Haswell, Robert, 137, Albert Road, Middlesborough e (S) Dec

Havelock, Michael, Commercial Chambers, 8ide, Newcastle-on-Tyne (E) Dec.

Haver, Arthar H,, 15, Howarth Street South, Hylton Road, Sunderland (S) Nov.
Graduate, Nov.
Member, Oct.

Headlam, Robert, 5, Edward Street, Stockton-on-Tees ... ... (E) Nov.
Heck, John H,, Lloyd’s Registry, Newport, Monmouthshire w..  (S) Nov.
Helyer, A. J., Germania Werft, Gaarden bei Kiel, Germany vee (S) Oct.
Henderson, George, 54, Westmorland Road, Newcastle-on-Tyne ... (E) Nov
Henderson, Robert, 4, Church Street, Hebburn-on-Tyne ... w.  (S) Nov
Hepburn, Alex., Grosvenor Place, Jesmond, Newcastle-on-Tyne ...  (E) Dec.
Hepple, William, Slipway, North Bhields ... (E&S) Oct
Hildrey, A. J., 11, Chester Strecet, Sunderland <. (S) Nov.
Hill, Maxwell, Messrs. Palmer's Iron and Shipbuilding Co., Jarrow-

on-Tyne ... ... ... (S) Nov.

Head, Archibald P., Coatham, Redcar, Yorkshire ... (E) {

1888

1884

1885

. 1884

1884
1884
1886

. 1884

. 1888

1888
1885
1885
1887
1886
1888
1884

. 1884

1884
1888
1887
1884
1884

. 1886

1885

. 1884
. 1888
. 1884
. 1888
. 1889
. 1888

1887
1884
1884
1887
1886
1885
1887
1884

. 1884

1885

. 1885

1884

1884
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Hill, Maxwell, c/o Mesers. J. & G. Thompseon, Clydebank, Glasgow
Hindhaugh, C. W., 59, Bedford Street, North Shields ...
Hindson, William, Bensham Lodge, Gateshead-on-Tyne ...
Hirst, Richard, 4, Cleveland Road, North 8hields ... . see
Hok, Wilhelm, Deptford Shipyard, Sunderland ...
Holmes, John H., Portland Road, Newcastle-on-Tyne ...
Homji, A. C. N., 18, Trinity Street, Dhobie, Talao, India ...
Hooper, Ernest, 23, Whitehall Terrace, Sunderland
Hunter, George B., Messrs. C. S. Swan, Hunter, & Co., Wallsend-
on-Tyne ... e .
Hunter, J. W., 9, Alice Street, Snnderland
Hunter, Summers, Rosehill Terrace, Howdon-on-Tyne ...
Hutchinson, C. W., 52, Westmorland Road, Newcastle-on-Tyne ...
Hymers, Richard, 197, Norfolk Road, Byker, Newcastle-on-Tyne

L
Inglis, John, Messrs. Ramage & Ferguson, Leith ...
Inglis, John, Jun., Pointhouse 8hipyard, Partick, Glasgow
Irwin, J. H., Sunderland Engine Works, South Docks, Sunderland
Irwin, Thomas F., 2, Tower Chambers, Old Churchyard, Liver-

J.
Jackson, Vincent, 19, Regent Street, Hartlepool ... .
Jackson, A., 22, Ward Street, West Hartlepool ... e e
James, M. C., cJo Messrs. Robert Stephenson & Co., Ld., Engineers
and 8hipbuilders, Hebburn-on-Tyne ...
Jamieson, John, 25, Azalea Terrace South, Sunderland ...
Jobling, J. C., 1, Brandling Place West, Newcastle-on-Tyne ..
Jobling, W. J., Queen Street, Newcastle-on-Tyne
Johnson, Johan, 14, St. Georges' Terrace, Bunderland
Johnson, T. Allan, 10, Tankerman Terrace, Birmingham Road,
Whitehaven s
Johnstone, William, 7, Hamilton Terrace West,
(ilasgow, N.B. ee ee
Joicey, Jneob G., Forth Banks West Factory Newcastle-on-'l‘yne
Jones, George, Messra, W, Gray & Co., West Hartlepool ...
Jones, Morlais G., 1, Fern Bank, Chester Road, Old Trafford,
Manchester
Jorgenson, F,, Inspector to Austnan Lloyd's, Constantmople

K.
Kean, James, West. Hartlepool Iron Works, West Hartlepool

Partick,

Graduate, May

& { Member,
.. (NA) Oct. 1887
(SUR) Nov. 1884

Keene, 11 R, 120, Park Road, Newcastle-on-Tyne

Kellner, T., K.K. 8chiffbirn Juginicur Pola, Austria
Key, Alexander ... e . e .

(E & S O) Nov.

(S) Nov.

(SUR) Nov.

ELECTED.
(S) Nov. 1887
(S) Nov. 1884
(E) Nov. 1884
(E) Nov. 1885
(S) Oct. 1886
(E) Jan. 1888
(E) Nov. 1884
(E) Nov. 1885

(S) Nov. 1884
(E) May 1885
(E) Nov. 1885
(E) Nov. 1884
(E) Mar. 1887

(S) April 1887
(E) Oct. 1886
(E) Nov. 1884

...(CE & NA) Mar. 1888

(S) April 1888
(E) Nov. 1888

(S) Nov.
(E) Nov.
(E) Nov.

1884
1885
1884
1884
(S) May 1885
1884

1884
1889
1888

(E) Jan.
(S) Oct.

(E) Nov. 1887

-..(SUR) Nov. 1888

(E) Nov. 1884
1885

April 1887

Kilvington, W,, Nurtlmmborlnnd Enmnc Works, Wallsend-on-Tyne (E) Nov. 1884

Kirknldy, John, 40, West Indin Dock Road, London oe

(E) Nov. 1885
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EL.ECTED.

1884

. 1884

. 1884

1884

. 1888

1885

1885

. 1884

1884
1884

L.

Laidley. R. W., Messrs. Mort & Co., 153, Fenchurch St., London, E.C. (E) April 1887
Laing, Arthur, Deptford Shipyard, Sunderland .. (S) Nov.
Laing, Jas., Jun., Deptford Yard, Sunderland «. (S) Nov
Laing, John, Messrs. R. & W. Hawthorn, Leslie, & Co.. St. Pcter's,

Newecastle-on-Tyne ... (E) Nov
Larkin, James, East Jarrow-on-Tyne .. ... (E) Nov.
Leckie, Andrew, Cambridge Terrace, West Hartlepool ...(SUR) Oct.
Leddicoat, Frederick, 5, Cromwell Terrace, Gateshead-on-Tyne ... (E) Oct.
Lewis, Henry W., Llwynynhess, Abercanaid, near Merthyr,

Glamorganshire, Wales ... . ... (E) Nov.
Lewis, R. A., Newburn Steel Works, Vew bum-on-Tync ... (E) Nov.
Liddell, A. R., 110, Park Road, Newcastle-on-Tyne ... ... (S) Nov.
Liddell, J., Messrs. Denny & Co., Engine Works, Dumbarton ... (E) Nov.
Lindfors, H., P.O. Box, 758, Norwark Comm., U.S. America vee  (8S) Oct.

Lindgors, Hugo, 16, Alexandersgatan, Helsingfors, Findland e (S) May

1886
1389

Littleboy, Chas. Wm., 12, Shaftesbury Street, Stockton-on-Tees... (S) Oct. 1887
Livingston, Thos., Dunedin House, Jarrow-on-Tyne .. (S) Nov. 1884
Livingstone, John, 6, Simonside Terrace, Heaton, Newcastle- on-T) ne (E) Nov. 1884
Lohmeyer, H., 43, Crown 8treet, Newcastle-on-Tyne . ... (E) Nov. 1884
Long, A. E, 124, Albert Road, Jarrow-on-Tyne ... ... (S) Nov. 1884
Lynn, J., 8t. Luke’s Engine Works, Sunderland ... ... (E) Nov. 1884
M.

Macarthy, Harry, Ashfield House, Newcastle-on-Tyne ... ... (E) Nov. 1888
MacCoy, John, 55, Larkspur Terrace, Newcastle-on-Tyne ... ... (E) Feb. 1886
Mace, W., 253, Albert Road, Jarrow-on-Tyne .. (E) Jan. 1886
MacGregor, John, 51, Harrison Street, Barrow-in-Furness ... (E) Mar. 1888
MacHaffie, John, 38, South Hawk Street, Albany, New York, U.S.

America ... ... (E) Dec. 1883
Macoll, D. C,, 14, Connaught Tcrrace. Jarrow-on-'l‘yne we  (S) Nov. 1884
Manuel, G. W., Férn Bank, Catford Hill, London ... «.  (E) Decc. 1885
Marlborough, Richard, 11, Brookland Road, Sunderland ... ... (S) Nov. 1884
Marr, James, 6, Ash Place, Sunderland . (S) Nov. 1884
Marshall, F. C., Messrs. R. & W. Hawthorn, Leslie, &.Cn ht Pttcrs

Newcastle-on-Tyne (E) Nov. 1884
Marshall, Frank T., 88, Percy Gardens, Tynemouth (E) ;Tu:ll;::,t’ 'g:tl :g:g
Marshall, BR. J., 32, Mariners’ Cottages, South Shiclds ... (E) Mar. 1887
Martens, D., 52, Kent Street, Jarrow-on-Tyne ... (E) Mar, 1887
Mastaglio, W. D., 15, Rosslyn Terrace, Sunderland ... ... (E) Nov. 1885
Mather, Charles, 6, Kenilworth Road, Newcastle-on-Tyne ... ...(SUR) Oct. 1888
Matthews, A., The Baths, Blyth . .. (E) Nov. 1884
Matthews, Jas., Messrs. R. & W. Hawthorn, Leshe, & (,o Forth

Banks, Newcastle-on-Tyne ... (E) Oct. 1886
Maughan, Wm., 15, Addison Road, Hecaton, Newcastle-on Tyne (E) Mar, 1887

McGlashan, Arch., 26, Milton Street, West Hartlepool ... v (S) Nov,

1885



XXX
RLECTED.
Mcllvenna, J. G., Messrs. The Tyne Pontoon and Dry Docks Co.,
Wallsend-on-Tyne . (S) Nov. 1884
Mclntyre, John, 3, Abbotsford Terrace, Newcastle-on-Tyne ... (8 O) Jan. 1885
McKay, Jno., Messrs. R. & W. Hawthorn, Leslic, & Co., 8t. Peter's,

Ne\vcastle-on-T) ne . ... (E) Nov. 1884
Menzies, Wm., The Side, Newcastle-on-Tyne <« (E) Nov. 1884
Messenger, Thomas, 2, Clarence Lawn, Dover, Kent ... (E) Mar. 1887
Metcalf, J. C., 4, Azalea Terrace North, Sunderland (SUR) Nov. 1884

Metcalfe, C. 8., 5, Tunstall Terrace West, Sunderland ... ... (E) Nov. 1884
Micheli, Pietro, Jun., 5, Via Assarotti, Genoa . (E &N A) Oct. 1888
Milburn, ChristopherJ.,87, Morley Street, Heaton, Newcastle-on-Tyne (E) Feb. 1888
Millar, Thos., Messrs. Sir W. G. Armstrong, Mitchell, & Co.,Walker

Bhipyard, Low Walker-on-Tyne .« (S) Nov, 1884
Graduate, Nov. 1886
’ Member, QCct. 1888
Mills, John, ¢'o Messrs. Greenock Steam Shipping Co., Greenock (E) Feb. 1888
Milne, W. J., 110, Park Road, Newcastle-on-Tyne ... . ... (S) Nov. 1884
Milton, J. T., Messrs. R. & W. Hawthorn, Leslic, & Co., St. Peter’s,

Miller, Thomas B., 6, Vernon Terrace, Gatcshead-on-Tyne (€)

Newcastle-on-Tyne .. (E) Nov. 1886
Mitchell, Chas., Jesmond Towers, ‘Icwcastle-on-’l‘yne . (8) Nov. 1884
Moffat, D., 86, Falconar Street, Newcastle-on-Tyne .. (E) Nov. 1854

Moffitt, Gieorge, 32, Mitchell Street, West Hartlepool ees  (E) Oct. 1888
Moffitt, Robert, 13, Grace Terrace, Sunderland ... «. (E) Dec. 1886
Moody, Thomas V., Riding Mill, Northumberland ... .. (E) Dec. 1887
Morgan, W. H., 141, Denmark Street, Heaton, Newcastle-on-Tyne (E) Nov. 1884
Morison, D. B., 8, Albion Terrace, Hartlepool ... (E) Feb. 1885
Mork, Peter, 3, Hawthorn Street, Neweastle-on-Tyne .. (E) Nov. 1884
Morrison, Robt., 5, Challoner Terrace, South Shields ... (E) Nov. 1886
Mountain, William Chas., Mcssrs. E. Scott & Co., Close, Newcastle-

on-Tyne ... . ... (E) Feb. 1889
Mowat, John, 3, Conper Street Monkwcarmouth, Sunder)and .. (S) Nov. 1884
Mudd, Thomas, Central Marine Engine Works, West Hartlepool (E) Mar. 1886
Muir, J. M., Messrs. Wigham Richardson & Co., Low Walker-on-Tyne Nov. 1884
Muir, John, 10, Rium Terrace, Hart Roal, West Hartlepool w.  (E) Oct. 1888
Muir, Robert, 17, Westmorland Road, Newcastle-on-Tyne ...(SUR) Oct. 1886
Myles. David, 231, Elliot Street, Glasgow ... «. (E) Nov. 1884

N.

Nance, A. J., cfo Mr. Nance. 14, Stacey Road, Routh, Cardiff ... (E) April 1887
Napier, R. J., Lloyd's Register of Shipping, Newcastle-on-Tyne (SUR) Nov. 1888
Napier.W. E.. ¢/o Messrs. Humphrey.Tennant, & Co., Deptford, London (E) Nov. 1884
Newitt, Leonard, ¢fo Messrs. Sir W. G. Armstrong, Mitchell, & Co.,

Elswick Works, Newcastle-on-Tyne ... w.  (E) Dce. 1887
Newton, Richard, Park Square, West Hartlepool ... <. (E) April 1889
Graduate, May 1885
Member, Oct. 1886
Nichol, B. G., 49, Leazes Terrace, Neweastle-on-Tyne ... ... (E) Nov, 1884

Newton, W. A., 90, Broughton Road, South Shields () {
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ELECTED.
Nichol, Thos., 50, Ripon Street, Monkwearmouth, SBunderland (SUR) Nov. 1884
Nicol, John M., 10, Linskill Place, North Shields ... «.  (E) Nov. 1884
Nicolson, G. C., cfo Mr. Shearer, Victoria Jubileec School, {Graduate, Oct. 1885

Byker, Newcastle-on-Tyne (E) Mcmber, Oct. 1888
Nicolson, J. T., Engineering Department, University, Cambridge (E) Nov. 1884
Noble, Harry, Northern Machine Tool Works, Forth Road, New-

castle-on-Tyne ... (E) Nov. 1838
Norman, W. S., Messrs.Tyne Pontoon and Dry Docks Co Wallseml-

on-Tyne ... . ... (E) Nov. 1884
Noton, F. R., 32, Azalea Terraee Sunderland we  (8) Nov, 1884

0.
O'Neil, J. J., 2, Erith Terrace, Pallion, Sunderland «o  (E) Nov, 1884
Orde, E. L., Orde House, Morpeth, Northumberland we.  (E) Oct. 1887
Oxley, G., Station Road, Howdon-on-Tyne ... Nov, 1884
P.

Pacey, John W., 64, Hotspur Street, Heaton, Newcastle-on-Tyne... (E) Feb. 1888
Panton, W. H., Stockton Forge, Stockton-on-Tees ... «. (E) Nov. 1887
Parkin, Rd., Chester-le-Street .. . .. «.. (E) Nov. 1884
Parsons, Hon Charles A., Elvaston Hall, Ryton-on-Tyne ... (E) Dec. 1887
Parsons, P. B., 8t. George’s Wharf, Deptford, London, 8.E. ... (E) Nov. 1888
Patterson, Jas., The Green, Wallsend-on-Tyne ... (E) Nov. 1884
Pattison, Jos., Messrs. Wallsend Pontoon Co., Cardift ... (E) Nov. 1884
Paulson, John, 26, Charles Street, Heaton, Newcastle-on-Tyne ... (S) Feb. 1886
Pearson, James John, 20, Gladstone Street, Newcastle-on-Tyne ... (E) Feb. 1886
Pease, J. F., Messrs. Darlington Forge Co., Darlington ... ... (E) Dec. 1888
Penny, A. W, 69, Percy Road, Whitley v <. (S) Nov. 1884
Penney, R. H., 15, Azalea Terrace South, Sunderland ... (S) Nov. 1884
Pepper, W., The Groves, Yarm Road, Stockton-on-Tees ... ... (E) Nov. 1888
Perrett, J. Richard, 14, Eskdale Terrace, Jesmond, Newcsstle-

on-Tyne ... ... (NA) Oct. 1887
Petersen, John L., Bellerby 'l‘crme, West Hartlepool ... (E) Oct. 1888
Petree, James, Messrs. Laird Bros., Birkenhead ... oo (S) Oct. 1885
Phillips, Walter, 3, West Grove Terrace, Greenwich, London ... (E) Oct. 1886
Phillipson, Roland, Tynemouth <. (E) Dec. 1884
Phorson, P., 86, Roker Avenue, Sunderland . e ... (S) Nov. 1884
Piaud, Leon, Burcau Veritas, 8, Place de la Boursc, Paris .. ... (N A) Nov. 1888
Pike, James J., 6, Corta Street, Peckham, London, S.E. ... ... (E) Dec. 1848
Pilcher, F. J., 3, City Buildings, Old Hall Street, Liverpool veo (S) April1887
Pilling, J., 11, Rosslyn Terrace, Chester Road, Sunderland Nov. 1834
Plotnicki, E. C., 102, West Percy Street, North Shields ... ... (E) Nov. 1886
Potts, John George - ee ... (E) Nov. 1884
Potts, Robert, 11, Mount Pleasant, Deptford Sundcr]and ... (S) Oct. 1888
Potts, T. T. e . . ... (E) Jan. 1886
Prest, Stanley Faber, Chatsworth Temce, Barro“ -in-Furness (E) Mar. 1888
Price, F. D., 6, Osborne Villas, Jesmond, Newcastle-on-Tyne (E & S) Oct. 1888

Price, John, 6, Osborne Villas, Jesmond, Newcastle-on-Tyne ... (S) Nov, 18584
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Prince, Alfred, Kent Villa, Jarrow-on-Tyne ... vee

Proud, Anthony, Tyne Docks, South Shields ... -

Pryor, Benjamin, Experimental Tank, Royal Arsenal, Spezzia, Italy

Purdy, A. J., Drawing Office, Navy Yard, Washington, D.C., U.8. of
America ...

Purves, David, Fern Dene, Green Iane, N. Dulwxch, London, 8. E (SUR) Dec.
... (F M) Nov.
..(FM) Nov.

Putnam, T., Darlington Forge, Darlington ...
Putnam, William, Darlington Forge, Darlington ...

R.

Rae, John, 4, Grey Street, Glasgow, N.b. ...
Ralston, G. C,, 19, Fenham Road, Newcastle-on-’l‘yne
Ramage, J. T., The Hawthorns, Leith, N.B. ...
Ramsay, C, W., Hornsborg, Lgungby, Sweden
Ramsay, W. G., 10, Stanhope Road, Tyne Dock, South thelds
Rankine, Jno., 26, Park Crescent, North Shields ...
Readhead, Jas., Beach View, South Shields . .
Readhead, John, Jun., 18, Thomas Street, South thelda
Readhead, R., Beach View, South Shields ...
Readhead, W. B.,, Beach View, South Shields

Reavell, W., 40, Guildford Road, Clapham, London, 8.W. (E)

Reed, J. W., 96, Queen's Road, Bootle, Liverpool ...
Reed, T. A., Merchants’ Exchange, Cardiff ...
Rendel, H. W,, 44, Lancaster Gate, London, W. ...
Rendel, L. J., 61, Westmorland Road, Newcastle-on-Tyne .
Rennoldson, C., Messrs. J. P, Rennoldson & Sons, South Shields ...
Rennoldson, Jos. M., Messrs, J. P. Rennoldson & Sons, South Shields
Reynolds, Charles H., Sir W, G. Armstrong, Mitchell, & Co., Low
Walker-on-Tyne ... e e
Reynolds, Edward, Messrs. Vickers, Sons. & Co., bheﬂicld
Reynolds, W, G., 7, St. Thomas’ Square, Newcastle-on-Tyne
Richardson, J. Wigham, Neptune Works, Low Walker-on-Tyne ...
Richardson, Thos., M.P., Hartlepool Engine Works, West Hartlepool
Richardson, Wm., Hartlepool Engine Works, West Hartlepool ...
Richardson, T., Jun., Hartlepool Engine Works, Hartlepool
Rickaby, A. A., Bloomfield Engine Works, Sunderland
Ridley, J. C., Swalwell Stcel Works, Neweastle-on-Tyne ... .
Ridley, J. H., Messrs. R. & W, Hawthorn, Leslie, & Co., St. Peter’s,
New castk.-on-T) ne
Rimmington, R. F., 6, Cliff Terrace, Hartlcpool .
Ritson, M., Lloyd’s Register of Shipping, 2, White Lion Court
Cornlnll London, E.C. ... e
Robinson, B. A,, 5, The Knoll, Sunderland ... .
Robinson, Frederick F., 26, Wilkinson Street, Albu't. Square
Lambeth, Londoun, 8, W.
Robinson, William, 6, Choppington BStreet.
Tyne e oo .-

.

Newcastle-on-

E)

(xmduatc May
Member, April18ss

ELEOCTED.

(E) Nov. 1884
(E) Dec. 1888
Nov. 1885
Nov. 1884
1885
1884
1884

(E) April 1886
(E) Oct. 1887
(E) April 1887

Nov. 1884
(E) Mar. 1887
(E) Nov. 1884
(S) Nov. 1884
(E) Mar. 1886
(E) Nov. 1884
(S) Nov. 1886

Gmduate April 1885
Member,

Oct. 1887
(E) Nov. 1884

...(C E) Mar. 1887

(S) Nov. 1888
(E) Mar, 1887
(S) Jan. 1886
(S) Feb. 1886

(S) Mar. 1889
(E) Jan. 1888
(E) Oct. 1886
(S) Nov. 1884
(E) Oct. 1888
(E) Oct. 1888
(E) April188s
(&)

(E) Nov. 1884

(E) Nov.
(E) Nov.

1884
1888

(E) Nov.
(E) Nov.

1884
1884

(E) Dec. 1888

1885 -
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ELECTED.
Robinson, William, 9, Waterville Road, North 8hields ... . (E) April 18589
Robeon, Arthar, Messrs. J. Blumer & Co., Sunderland we  (S) Dec. 1886

Robeon, John H., Grainger Hotel, Newcastle-on-Tyne ... ... (E) Nov. 1885
Robson, J. M., c/o W. Whyte, B, Lombard Street, Newcastle-on-Tyne (E) Nov. 1884
Robson, M., 19, Zion Terrace, Newcastle Road, Sunderland «.  (S) Nov. 1884
Rodgerson, William John, 7, Wycliffe Terrace, Gateshead-on-Tyne (E) Dec. 1888

Roger, Robert, Stockton-on-Tees ... (E) Nov. 1888
Rogers, Herbert M., Lloyd's Registry, Newmstle-on Tyne (SUR) April 1889
Ropner, Robert, Jun., Preston Hall, 8tockton-on-Tees ... ... (S) Feb. 1886
Rowan, Jas., 231, Elliott Btreet, Glasgow ... ... (E) Nov. 1886
Rowe, John A., 11, Spring Terrace, North thelds ..(SUR) Oct. 1888
Rowell, G. W., 22, Durham Street, Newcastle-on-Tyne ... «. (E) Feb. 1885
Rowell, H. . ... ~ Nov. 1834

Rusden, L., 11, Mlstletoe Roe.d Jeemond Newcastle~on Ty'ne .. (E) Nov. 1884
Rutherford, G., c/o Messrs. Wallsend Slipway Co., Engine Works,

Cardift .- . we  (S) Oct. 1886
Rutherford, T. A., Mesars J. &G Thompson, Clydebank Glasgow (S) Nov. 1834
Ryder, C. L., Lloyd’s Register of S8hipping, Cardiff «.  (E) Oct. 1886

8.
Salmon, P. R., St. Bede's Park, Sunderland ... (SUR) Nov. 1884
Sanderson, J., 31, Park Road, Jarrow-on-Tyne «. (S) Nov. 1884
8andison, M., Elswick Shipyard, Newcastle-on-Tyne eee  ws  (E) Dec. 1884
8awyers, John, Messrs. Thos. Wilson, Soans, & Co., Hull ... ... (E) Oct. 1886
Schaeffer, A. G., 4, Benton Terrace, Newcastle-on-Tyne ... .. (E) Nov. 1884
Scorer, G. 8., Messrs. T. & W. Smith, North Shields vee e (S) Jan. 1885
Scotson, Alf., Messrs. Blyth Shipbuilding Co., Blyth ... (S) Feb. 1887
Scotson, Wm., 78, Stafford Street, Wednesbury ... ... (E) Nov. 1884
Scott, Ernest, Close Engine Works, Newcastle-on-Tyne ... (E) Nov. 1884
Scott, H., 47, Mainsforth Terrace, Sunderland ... (E) ;2::::” f;i A ;zg‘;
Scott, Joseph R., 9, Queen Street, Newcastle-on-Tyne ... .. (E) Oct. 1887
8cott, Wm., 198, Portland Road, Newcastle-on-Tyne . Nov. 1884
Beabury, Edward, 40, West India Road, Limehouse, London, E.... (E) Mar. 1886
Sells, C., c/o Messrs. Gio Ansaldo, Sampierdarena, Genoa, Italy ... (E) Oct. 1887
Shand, H., 41, Grosvenor Place, West Jesmond, Newcastle-on-Tyne (E) Nov. 1884
Sharp, A. E., Albert Terrace, Jarrow-on-Tyne w. (E) Nov. 1884
Sharpe, H. R., 11, Zingari Terrace, Upton Park, London ... ... (E) Nov. 1888
Shaw, Jas,, 1, St Edmund’s Road, Gateshead-on-l‘ym. ... (E) Jan. 1885
Sheppard, W. O. . . «.  (E) Mar. 1887
Shevill, W. H,, 5, Avenue Terme, Sunder]and . Nov. 1884
Shilston, Thomas, 14, Wentworth Place, Newcastle-on- Tyne (SUR) Nov. 1885
Short, J. Y., 49, West Sunniside, Sunderland ... (S) Nov. 1884
Short, Jos., 49, West Sunniside, Sunderland ... ... (S) Nov. 1884

8hotten, John W., 13, Mecldon Terrace, Heaton, Newcastle-on-Tyne (SUR) Nov. 1886

Sinclair, R., c/o J. R. C. Binclair, Ksq., 2, West Quay, Greenock ... (E) Nov. 1884

Sinton, John K., 7, Grasmere Terrace, Gateshead-on-Tyne ... (E) Nov. 1885

Sisson, Wm., Gloucester ... (E&NA) Oct. 1888
E



xxxiv
ELECTED.
Bisterson, G. R., Locomotive Department, London and South

Western Railway, Nine Elms, London, 8.W. ... ... (E) Nov. 1884
Sivewright, G. W., 5, Radcliffe Terrace, Hartlepool .« (8) Nov. 188
Sjogren, H., Kockum’s Mekaniska, Verkstad, Malmo, 8weden ... (S) Nov. 1884
Smith, C. Hubert, Board of Trade Offices, North 8hields ... ...(SUR) May 1889
Smith, C. E., 89, Scarborough Street, West Hartlepool ... ... (E) Nov. 1888
Smith, Charles Mayfield, 29, Mitchell Street, West Hartlepool ... (S) April 1888
Smith, Eustace, 5, Queen Street, Newcastle-on-Tyne we  w.  (S) Nov. 1884
Smith, J. ... Nov. 1884
Smith, R. J., 2, West Lawn, Snnderland . ... (E) Nov. 1884
S8mith, Reginald Thomas, 38, Belitha Villas, Battersea, London ... (E) April1888
Smith, Thomas, Steam Crane Works, Old Foundry, Rodley, near Leeds (E) Oct. 1888
Smith, Thomas Edward, Messrs. John Smith & Sons, Newgate

Street, Newcastle-on-Tyne . e we e (E) April1885
Smith, Wm., 51, Dock Street East, Sunderland ... ... ... (E) Nov. 18¢4
Soliani, Nabor, Connitato Pei Designa delle Navi Ministero dilla

Marina, Roma, Italy we (S) Jan. 1885
Soulsby, J. C., 4, Bute Crescent, Cn.rdtﬁ (SUR) Nov. 1886
Sowter, Isaac G., 867, East Congress Street, Detroit, Michigan,

United States of America s Jan, 1889
Spear, John, Messrs. T. Wilson & Sons, Hull... «. (E) Oct. 1887
Spearman, Richard, 118, York Street, Jarrow-on-Tyne ... .. (E) Feb. 1889
Spence, James C., Messrs. Tyne Boiler Works Co., Low Walker-on-

Tyne e e . «o  (E) Dec. 1888
Spencer, J. W, Newbnm Stoel Works, Newbum-on-’l‘yne ... (E) Feb. 1885
Spencer, R. E. E,, Palazzo Canevara, Speszia, Italy «.. (E) Nov. 1884
Spiers, James ... Nov. 1884
Stafford, William, Duns(on-on-lyne ... (E) Nov. 1885
Stephenson. C., 5, West View, Wallsend-on-Tyne ... (S) Nov. 1884
Stevenson, R. .. (BE) Gmduate Mar. 1886

Member, Oct. 1886
Stevenson, Wm., ¢/jo Messrs. Victor Coates & Co., Princess Docks,

Belfast ... ... (E) Nov. 1884
Stewart, H., 18, Brooklnnd Road Hylton Road bunderland ... (E) Nov. 1888
Stirling, Andrew, Jun., 3, Greenvale Terrace, Dumbarton ... (E) Feb. 1888

Stirzaker. J. C., 86, Brighton Grove, Newcastle-on-Tyne ... .. (E) Nov. 1884
Stoddart, J. E., Lloyd’s Registry of Shipping, Dock Officc, West

Hartlepool .. . ...(SUR) Oct. 1888
Stokoe, Thomas, 4, Lm\ er Archer Street W«,et Hartlopool w. (S) Decc. 1885
Stone, Wm., 13, Rosslyn Terrace, Sunderland Nov. 1884
Stubbings, James, Cornhill, Sunderland ... . . ... (E) Nov. 1884
Summers, James, 114, Grange Road West, Mlddlwhrough ... (E) Mar. 1889
Surtces, R., Messrs. R. & W. Hawthorn, Leslie, & Co., St,

Peter’s, Newcastle-on-Tyne . .. (E) Nouv 1884
Sutton, James, 84, Westmorland Road, New castlc-on-'l’yne «.  (S) Jan. 1885

Graduate, Mar. 1886

Button, Jos.. 84, Westmorland Road. Neweastle-on-Tyne (E) {Mcmbu Oct. 1850
°T, ct. 1886



XXXV
ELECTED.

Swan, A. S., Grove House, Gosforth, Newcastle-on-Tyne ... ... (S) Nov. 1888
Swan, H. F., North Jesmond, Newcastle-on-Tyne ... ... (S) Nov. 1884
Swan, Thomas, 152, Ellison Street, Jarrow-on-Tyne Nov. 1884

Swinburne, T. M., Bewick Road, Gateshead-on-Tyne «« . (E) Jan. 1885
Swinburne, M. W, 117, Park Road, Newcastle-on-Tyne ... ... (E) Nov. 1884
Swinney, W., 10, Wentworth Terrace, Westoe Lane, South Shields (E) Dec. 1888
Sydsecrff, Thomas, B., Jun., c/o Messrs. W. B, Thomson & Co.,

Lilybank Foundry, Dundee wee . v (E) Oct. 1888

T.
Tate, Chas. H., 7, Side, Newcastle-on-Tyne ... e we  «s (N A) Nov, 1884
Tatham, Stanley, Messrs. Hawks, Crawshay, & 8ons, Gateshead-on-

Tyne ven ee w. (E) Feh, 1887
Taylor, Alexander, Memntile Chambers, Quayside, Newecastle-on-

Tyne ws  w. . (E) Nov. 1884
Taylor, C. W., Beach Vxew South Shlelds ... (E) April1885

Taylor, J. E., Lloyd's Register of Shipping, Bute Crescent, Cardiff...(SUR) Nov. 1884
Taylor, Tom Henry, Messrs. The Wallsend Slipway Co., Wallsend-

on-Tyne ... . e (E) Oct. 1885
Thompson, C. E., Messrs. J. L. Thompson & Sons, Sunderland ... (8) Nov, 1884
Thompson, Charles, 9, Dean Street, Newcastle-on-Tyne ... ... (E) Feb, 1887
Thompson, Jas., 11, Elmwood Street, Sunderland ... ... (E) Dec. 1886
Thompson, John, Post Office Chambers, Newcastle-on-Tyne .. (E) Nov. 1884

Thompson, J. L., Jun., North Sands 8hipyard, Sunderland .. (S) Nov. 1884
Thompson, Robert, North Sands Shipyard, Sunderland ... ..« (S) Nov. 1884

Thompson, R. C., Bridge Dockyard, Sunderland ... e (S) Nov. 1884
Thorn, W. H., 6, Waterville Terrace, North Shields... ... (E) Nov. 1884
Tinwell, George, General Gordon Terrace, Sunderland ... .. (E) Jan. 1889
Todd, Surtees, Messrs. R. & W. Hawthorn, Leslie, & Co,,
Hebburn-on-Tyne ... e eer e ... (S) Nov. 1884
Todd, Thomas, 20, Billiter Street, London, KEC. .. . (E) Nov. 1885
Tone, John M. F., 50, Clayton Park Square, New castle-on- Graduate April 1885
Tyne .. (E) \Member, Oct. 1887
Toomer, C.R. . ... . we e . (B) Graduate, May 1885

Member, Feb. 1887
Graduate Nov. 1886
Member, Oct. 1888
Trewent, F. J., 9, Northumberland Terrace, Tynemouth ... ... (S) Dec. 1884
Tritton, 8. B., Assistant Locomotive Superintendent, Eastern

Towers, Edward, Jun., 4, Latimer Street, Tynemouth (E)

Bengal State Railway, Kanchrapara, Bengal, India ... (E) Nov. 1884
Tulip, George, 48, Blenheim Street, Newcastle-on-’l‘ync «.  (E) Dec. 1888
Turnbull, T. W. H. (E) Nov. 1884
Turner, Henry John, 11, deal Street Westgnte Road Newcastle-

on-Tyne ... <. (E) Feb. 1888
Turner, 8. J., 86, Addnson Road Hcaton, Newcastle—on-Tyne ... (E) Mar. 1887
Tweddell, R. H., 14, Delahay Street, Westminster, London, 8.W.... (E) Jan, 1885
Tweedy, J., Neptune Works, Low Walker-on-Tyne... .  (E) Nov. 1884

Tyzack, George, Dean Street, South Shields ... ... (E) April1888
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ELKCTED.

Wilson, J. T., 34, Kent Street, Jarrow-on-Tyne ... (E)

Graduate, April 1885

Member, Feb. 1886
Wilson, Robert, 19, Victoria Street, Newcastle-on-Tyne ... we  (S) Oct. 1887
Wilson, R. D., 17, Hawthorn Street, Newcastlc-on-Tyne ... ... (E) Nov. 1886
Wilson, T., Messrs. General Steam Navigation Co., Deptford,

London, 8.E. «. (E) Nov. 1884
Wilson, William ... ... . (S) Oct. 1885
Winstanley, P. D., Messrs. 8ir W G. Armstrong, Mntchell & Co,

Elswick, Newcastle-on-Tyne ... e <« w. (E) Nov. 1884
Withy, H., Middleton Shipyard, West Hartlepool (S) Nov. 1884
Worsdell, Wilson, North-Eastern Locomotive Works, Gateshend-on-

Tyne ... (E) Dec. 1888
Wotherspoon R., Board of Trade Offices, West Hartlepool... ... (E) April 1889
Wright, R., 25, Westmorland Road, Newcastle-on-Tyne ... Nov. 1884

Y.

Young, J. D., 18, Derby Street, S8underland ... «.. (E) Oct. 1888
Younger, R., Elmire House, Heaton, Newcastle-on-Tyne ... ... (E) Nov. 1884
Z,

Zeltz, A., Actien Gesellschaft Vulkan, Bredow bei Stettin, Germany (E) Nov. 1884
ABSOCIATES.

A,

Allden, William R., Akenside Villa, Newcastle-on-Tyne ... «.. (A) Dec. 1886
Armstrong, 8., 14, Victoria Place, Hartlepool ... (A) Nov. 1888
B.

Barklam, George, Tipton, Staffordshire April 1888
Barwick, J. 8., Ashbrook Grange, Sunderland e e «.(SO) Nov. 1884
Bell, John Henry, 24, Park Place West, Sunderland o (1 &S M) Oct. 1887

Boyd, Robert, Messrs, Hannay, Boyd, & Co., Quay, Newcastle-on-

Tyne e ore vee .. (S O) Nov. 1884
Branfoot, W. J., Messrs. Tyzack & anfoot, John ‘itreet

Sunderland . «.. (S O) Dec. 1887
Briggs, R. 8., Moorlands, Sundcrland .. (S O) Dec. 1886
Browne, John L., Thornhill Gardens, S8underland ... ... (8 O) Dec. 1886
Brunton, John, 8, Prior’s Terrace, Tynemouth ... (S O) Oct. 1886
Byers, Wm. Lumsdon, 51, West Sunniside, Sunderland ... «.(S O) Oct. 1888

C.
Carr, Ralph, Thornleight, Clayton Park Road, Newcastle-on-Tyne (A & S O) Nov. 1886
Charlton, W. A., St. Nicholas’ Buildings, Newcastlc-on-Tyne ... (A) Mar. 1888
Common, Francis James, 5, Elms West, Sunderland .  (1&S M) Oct. 1887
Coull, John, 48, Stanley Street West, North Shields «.(S O) Oct. 1886
Coverdale, R. H., Messrs. J. Coverdale & Sons, Bteaméhip Owners,
West Hartlepool ... e «e (SO) Nov. 1888



XXxviii

ELECTED.
Crowther, Joseph, Dispensary Lane, Newcastle-on-Tyne ... «. (1 M) Jan. 1889
Culliford, J. H. W., Sunderland sne v «.(S O) Nov. 1884
D.
Dodds, Charles Henry, General Manager, River Wear Commission,

16, Thornhill Terrace, Bunderland ... . Oct. 1887
Dodds, John B, 13, Dean Street, Newmstle-omTyne Oct. 1888
Dodds, A. P’., 13, Dean Street, Newcastle-on-Tyne ... «. (A) Jan. 1889
Dunford, T. G., Messrs. Elliott, Lowrey, & Dunford, Lombard

Strect, Quay, Newcastle-on-Tyne «e  +..(S O) Nov. 1884
F.
Furness, Christopher, Victoria Terrace, West Hartlepool ... ...(S O) Oct. 1888
G. .
Garnett, William, Principal, The Durham College of Science,
Newcastle-on-Tyne . Jan. 1889
Gjemre, Lauritz, Maritime Buildings, King Street Neweastle-on-

Tyne «..(S O) Mar. 1886
Greenwell, Thos. G., Sunderland T e eee wer (S O) Dec. 1886
H.

Harland, George, 1, Westoe Crescent, South Shiclds .. (A) Dec. 1888
Hedley, John H., 10, Esplanade West, Sunderland ... wo  (8S) Dec. 1886
Heslop, Richard O., Akenside Hill, Newcastle-on-Tyne ... (I & S M) Oct. 1885
Hogg, George J. H., N.E.C. Insurance Association, West Hartlcpool (S O) Oct. 1888
Hollis, H. E.,38,St. George's Terrace, Jesmond, Newcastle-on-Tyne (I & S M) Feb, 1885
Hudson, Ralph M., Jun,, 8, The Cedars, Sunderland R ... (S O) Dec. 1886
Hunting, Charles, Jesmond Dene, Newcastle-on-Tyne ... ...(S O) April 1886
1.
Iley, D. W., 1, Elmwood Street, Sunderland ... (1&S M) Nov. 1888
J.
Jenkins, William, Consett Hall, Durhamshire ... (&S M) Nov. 1887
Jobson, W, J., cio Messrs. Robert Stephenson & Co., South Street,
Newcastle-on-Tyne ... (A) May 1889
K.
Kerr, James, 18, Azalea Terrace South, Sunderland we  (A) Jan. 1888
L.
Loveridge, W. H., Mainsforth Terrace, West Hartlepool ... (I & S M) Oct. 1888
M.
Macarthy, George E., 9, Dean Street, Newcastle-on-Tyne ... «..($ O) Oct. 1887
Matthiessen, P. H., 12, Lombard Street, Newcastle-on-Tyne we (A) Oct. 1888
Maughan, William, Westmorland Road, Newcastle-on-Tyne ... (A) Feb, 1887
Mawson, Rowland, Bank Chambers, Quay, Newcastle-on-Tyne ... (S O) Jan, 1889
McNabb, Thos., Cail's Buildings, Quayside, Newcastle-on-Tyne ... (S O) Nov. 1886
Metcalf, Thomas, Sca View Gardens, Roker, S8underland ... (SUR) Jan. 1888
Milburn, J. D., Queen Street, Newcastle-on-Tyne ... .. (S O) Nov. 1884



XXXIX

ELECTED.

Miller, T. R., c/o Messrs. Iamplough & Co., 72, *Cornhill,
London . wee e (A &S O) Nov. 1884
Mudd, John, Castletown Bollmg Mllls near Sunderland .. (1&S M) Nov. 1884
Mulherion, G. F., 144, Albert Road, Jarrow-on-Tyne ... (A) Nov. 1884

N.
Newby, S., Messrs. Thomson & Newby, 13, Bridge Street, Sunder-
land e (1&S M) Nov. 1884
0.
O’Hagan, James, 5t. Nazaire-sur-Loire, France Oct. 1888

Osbourne, Jas.,, Hylton, S8underland ... «. (S) Jan. 1885

P.
Panton, Hugh, 38, Fawcett Street, Sunderland ... w. (1& S M) Nov. 1887
Patterson, John, 28, Belgrave Terrace, Newcastle-on-Tyne w.  (A) Feb. 1885
Patterson, Thos., 6, Argyle Square, Sunderland ... w. (S) Jan. 1885
Pattison, W. J., Messrs. Hunting & Pattison, Exchange Buildings,

Quayside, Newcastle-on-Tyne ... ...(S O) April 1883
Perry, Edwin, 23, Side, Newcastle-on-Tyne .. - ... (A) Nov. 1885
Phalp, Oliver, Captain, Almora, Richmond Road, Cardiff . ...(SUR) Feb. 1889
Pinkney, Thomas, Creswell Villa, Sunderland ...(S O) Dec. 1886
Pinkney, T. W., John Street, Sunderland ... ...(S O) Feb, 1888

R.
Ramsay, J. W., Newburn Steel Works, Newburn-on-Tyne «. (A) Feb, 1885
Reichwald, A., Lombard Street, Newcastle-on-Tyne ... (A) Nov. 1884
Reid, Andrew, Printer, Akenside Hill, Newcastle-on-Tyne Nov. 1884
Renwick, G., Messrs. Fisher, Renwick, & Co., Queen Street,

Newecastle-on-Tyne ... (S O) Nov. 1884
BRoberts, G., Baltic Chambers, Quaystde, Newcastle-on-Tyne ...(S O) Nov. 1884
Robson, Frederick, 46, Dean Street, Newcastle-on-Tyne ... Oct. 1887
Robeon, Thos., 28, North Bridge Street, Sunderland ...(S O) Nov. 1884

8. '
Sanderson, John, 9, The Elms, Sunderland ... ...(S O) Dec. 1886
Scholefield, A., 17, 8andhill, Newcastle-on-Tyne ... ... (S O) Nov. 1884
Scott, W. H., Messrs. Scott Brothers, Dean 5t., Newcastle-on-Tyne (S O) Nov. 1884
Seaman, C. J., 19, Willington Street, Stockton-on-Tees ... w. (A) Jan, 1889
Smith, George, c/o Messrs. Hawthorn, Leslie, & Co., §t. Peter's

Works, Newcastle-on-Tyne we  +. (A) Feb. 1889
Snowdon, W. F., 8alter’s Road, Gosforth, Newcastle-on-'l‘ync ... (E A) Dec. 1886
Squance, J. W., Marine Superintendent, 13, The Avenue Sunderland April 1888
Stephens, D., Mesers. Stephens, Mawson, & Co., Bank Chambers,

Quay, Newcastle-on-Tyne ... (S O) Nov. 1884
Swan, Isaac J., Grove House, Gosforth, Newcastle- on-‘l‘yne .. (S O) Fch. 1888
T.

Taylor, John W., Thornhill Tower, Sunderland ... «. (S O) Dec. 1886

Temperley, C., 9, Gracechurch Street, London ... ...(S O) Nov. 1885



xl
ELECTED.
Thompson, V. T., Baltic Chambers, S8underland ... «.. (8 O) Dec. 1886
Towers, Edward, 4, Latimer Street, Tynemouth ... «e  (A) Oct. 1888
Tweedy, George, Gresham House, Bishopsgate Street, London ... (8 O) Mar. 1889

V.
Varley, John, 257, High Park Road, Leeds ... we (1 &S M) Mar. 1887

W.
Wait, James, Maritime Buildings, King Street, Newcastle-on-Tyne (S O) Nov. 1854
Wallace, Wm., 27, South Scarborough Street, West Hartlepool ... (A) Oct. 1888
Ward, Joseph, Messrs. Wallsend Slipway Co., Wallsend-on-Tyne... (A) Nov. 1886
Welford, Richard, Gosforth, Newcastle-on-Tyne ... ... ...(S O) April1888
Woods, James Jabez, Messrs. Herskind & Woods, West Hartlepool (S O) Oct. 1888

Y.
Yeoman, F., Messrs. Murrell & Yeoman, West Hartlepool . (8 O) Nov. 1888
Young, William M., Guildhall Chambers, Newcastle-on-Tyne ... (S O) Mar. 1889
Younger, Robert, Messrs. Greenock Steamship Co., Limited,
Greenock ... «. (A) Feb. 1889

GRADUATES.
A,
Adamson, Daniel, c/o Messrs. Joseph Adamson & Co., Hyde ~ ... ... Feb. 1888
Anderson, Robert ... Nov. 1886
B.

Barnes. William, 3, High Ellison Street, Hebburn-on-Tyne ... Feb, 1887
Blackett, Walter, €, Windsor Crescent, Newcastle-on-Tyne ... Nov. 1886
Boyd, William, Jun., North House, Long Benton, Newcastle-on-Tyne ... Nov. 1887
Bryson, John J., 16, Chester Crescent, Newcastle-on-Tyne ... Feb, 1889

C.

Common, F,, 13, Tavistock Place, Sunderland .. May 1885
Coull, Alex. B., 43, Stanley Strect W., North Shields ... Feb, 1887

Crosby, J., 1, Randolph Street, Sunderland ... ... May 1885
D.
Dc Mattos, James Hilbert, cfo J. Dickinson, Esq., Palmer’s Hill Engine
Works, Sunderland . .
Dixon, John R., Warden House, 'l‘ynemoutll . ... Oct, 1887
Donkin, Samuel, 5, Dean Terrace, SBouthwick, Sunderland ... Jan. 1888

Duckitt, J. Brentnall, 9, 8t. James' Street, Newcastle-on-Tyne ... . Oct. 1888
F.
Fairbairn, Jas., Hendon Valley Road, Sunderland ... ... May 1885

Finch, Herbert K., 1, St. Peter’s Terrace, Cambridge .. Dec, 1888
Foley, Wm, C. l¢ B., 12. Grove Strect, Newcastle-on-Tyne ... Nov. 1887



xli
ELECTED.
G.

@Ghaine, Roger L., 17, Park Place E., Sunderland ... ... Dec. 1887

H.

Hamilton, James, 3, Victoria Square, Newcastle-on-Tyne ... ... ... Oct. 1887
- Head, Alston G., 8, Cambridge Road, West Hartlepool ...

Henshall, Samuel, 9, Chester Road, Sunderland ... .. May 1885

Holey, J. T., 19, Rosslyn Terrace, Sunderland ... Jan. 1886

Hume, Alfred Ernest, 34, Burdon Terrace, Newcastle-on-Tyne ... Oct. 1888
. I

Ingram, Herbert P., 80, Brougham Street, East Hartlepool ... April 1888
L.

Liebert, Richard A. E,, 214, Portland Road, Newcastle-on-Tyne ... ... Dec. 1888

M,
Manford, Frank, 1, Osborne Terrace, Jesmond, Newcastle-on-Tyne ... Mar. 1888 .
McRobie, Frank, 14, Westmorland Terrace, Newcastle-on-Tyne ... ... Mar. 1889

Metcalf, Thos., 6, Dundas Street, Sunderland .. May 1885
N.

Nicholson, John, Messrs. Black, Hawthorn, & Co., Gateshead-on-Tyne ... Dec. 1886

Nicholson C., 9, Bussex Place, Southampton ... Nov. 1888
R.

Reed, Joseph, 51, Fisher Street, Low Walker-on-Tyne ... .
Rickaby, Augustine, Bloomfield Engme Works, Monkwearmouth, Bnnder-

land ... ... Nov. 1885
Ritson, Stanley M., 18, St. Bede (] Temce, Sunderland ... Nov. 1887
Roberts, T. C., Neptune Shipyard, Low Walker-on-Tyne ... . Oct. 1886
Ross, A.T.C. ... . . Dec. 1886

Roes, Wm. Chisholm, 67, Falmouth Bond Heaton, Newmtle—on-'l‘yne «. Dec. 1888
Ratherford, J. T., 80, Ryehill, Newcastle-on-Tyne ... «. Jan, 1886

8.
S8haw, Thomas, West Boldon, near Sunderland ... . ... Dec. 1885
Skinner, Leslie, 22, Ravensbourne Terrace, South Shlelds ... Dec. 1886
Speeding, Joseph C., Roker House, Sunderland ... ... ... ... Dec. 1886
Stoddart, Swinton, 24, North Milburn Street, Sunderland we ... May 1885
Strang, T. R., Bath Lane, Newcastle-on-Tyne ... Nov. 1888
T.
Taylor, M., Hawthorn Road, Gosforth, Newcastle-on-Tyne .. ... Feb, 1889
w.
Westmacott, Alfred, Benwell Hill, Newcastle-on-Tyne ... ... Dec. 1885
Wheeler, O., 4, Wilberforce Btreet, Wallsend-on-Tyne ... ... Oct. 1886
White, Ernest T., 3, Belle Vue Terrace, Gateshead-on-Tyne ... May 1889
Wortley, H., 311, Shields Road, Byker, Newcastle-on-Tyne ... Jan. 1886

F
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MEMOIR.

————

THE LATE MR. G. H. GARRETT.

Mr. G. H. Garrett wus the son of a clergyman and a native of Tam-
worth. He began his professional career as a pupil under William Adams,
Esq., the well-known locomotive engineer of the Great Eastern Railway
Company, and afterwards, when that gentleman was elected locomotive
superintendent of the London and South Western Railway Company, b
was appointed his assistant. In that capacity he materially rendered
great service in rearranging the works and placing them on their present
efficient footing. A vacancy occurring at Mesars. Sterne’s works, Glasgow, -
he was appointed manager, which appointment he held for about thres
years. After the death of Mr. Douglas, of Messrs. R. Stephenson & Co., |
Limited, Newcastle-upon-Tyne, in September, 1885, the deceased gentle-
man was appointed to direct the affairs of that well-known establishment,
which appointment he held until his death. In this office he gave every
satisfaction, and endeared himself both to the management and men by
bis ability, tact, and kindly disposition. His death, which took place on
Sunday, March 10th, 1889, was painfully sudden, as he was in the full
enjoyment of his usual health up to the Friday preceding that date.



THE NORTH-EAST COAST INSTITUTION

]NGINEERS AND SHIPBUILDERS.

Constitution and ByesLaws,

ADOPTED AT A GENERAL MEETING ON THE 4TH MaARcH, 1885.

e

E Rxviszp AT THE CLOSING BUsiness MBETING HELD ON MAY 4TH, 1887,
Rs-Revisep AT TEH® CLosING BUSINERSS MEETINGS HELD ON
May 97H, 1888, AND MaY 13TH, 1889.

CONSTITUTION.

L—The Naxr of the Association is “The North-East Coast Nsme.
Institution of Engineers and Shipbuilders.”

I1.—The OBJecTs for which the Institution is established oObjecta.
are :—The advancement of the science and practice of Engineer-
ing and Shipbuilding, and the interchange of ideas and informa-
tion amongst its members, by means of meetings for the reading
and discussion of papers relating thereto, and placing on record
its transactions.

III.—The Institution shall consist of Honorury Members,
Members, Associates, and Graduates.

IV.—HoNoRARY MEMBERS shall be such distinguished oo
persons as the Council may elect.

V.—MzuBERs shall be Principals or Principal Managers Membesm.
engaged in Engineering or Sbipbuilding; OCivil, Military, or
‘Mining Engineers, or Naval Architects; whose subscription
shall be Two Guineas per annum : and other persons engaged in
the above professions ; whose subscription shall be One Guinea
’ .per annum.

V1.—As8001ATES shall be such persons as are not strictly Associstcs
Engineers or Shipbuilders, but are connected with or interested
in such pursuits, and are deemed by the Council to be eligible
for Associate membership. Their subscription shall be One
Guinea per annum.
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Session after such application, the Council shall have the power,
after remonstrance by letter, according to the Form F in the
Appendix, of declaring that the defaulter has ceased to be a
member.

10.—The Council may refuse to continue to receive the sub-
scriptions of any member who shall have wittingly acted in
contravention of the Regulations of the Institution, or who shall,
in the opinion of the Council, have been guilty of such conduct
as shall have rendered him unfit to continue his membership ;
and the Council may remove his name from the list of members :
and such person shall therenpon cease to be a member of the
Institution. Notice of such action of the Council shall be for-
warded to the person in question, in accordance with the Form
G in the Appendix. The reason for such action of the Council
shall not be stated to the person expelled, without the sanction
of the Council.

OFFICERS.

11.—The Annual Election of Officers shall be conducted in
the following manner :—The Council shall meet in March or
April, and shall arrange a list of nominations, in accordance
with the Form H in the Appendix. Such list shall be presented
at the General Meeting immediately preceding the last General
Meeting of the Session, and any Member present shall be at
liberty to nominate additional Members. The list shall show
who remain in office throughout the Council, and who are
retiring. It sball nominate new names in the place of the
retiring Members, and the number of nominations shall be, at
least, two in excess of the number required in each section of the
Council. A copy of this ballot list shall be forwarded to each
Member and Associate, together with a complete list of Mem-
bers, to be filled in, in accordance with the instructions printed
in the ballot form, and to be returned to the Secretary, to be
opened in the presence of the Council, at a Council Meeting
which shall be held in April or May, when the scrutiny and
counting shall be carried out by the Council. Any Member in
voting shall be at liberty to erase any name or names from the

Power of Council
to remove Name
from List of
members.

Election of
Officers.
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15.—8even clear days’ notice of every General Meeting, Ordi-
nary or Special, specifying the nature of business to be tran-
sacted, shall be given to every member of the Institution.

16.—A Special General Meeting may be convened at any
time by the Council, and such meeting shall be convened by the
Council whenever such is the declared wish of a General Meeting,
or whenever a written requisition, signed by twenty members,
specifying the object of the meeting, is left with the Secretary.
If, for fourteen days after the delivery of such requisition, a
meeting be not convened in accordance therewith, the requisi-
tionists, or any twenty members of the Institution, may convene
a Special Meeting in accordance with the reqmisition. The
business discussed at such Special Meetings shall only be that
indicated on the notice calling the meeting.

17.—Twenty Members shall constitute a quorum for the pur-
pose of & meeting other than a Special Meeting. Thirty Members
shall constitute a quorum for the purpose of a Special meeting.

18.—The President shall be chairman at every meeting, and
in his abeence, one of the Past-Presidents or one of the Vice-
Presidents ; or in the absence of these, a Councilman shall take
the chair ; or if no Councilman be present and willing to take
the chair, the meeting shall elect 8 Chairman.

19.—The decision of a General Meeting shall be ascertained
by a show of hands ; or, when five Members or Associates shall
demand, or the Chairman may think it desirable, the decision
shall be taken by ballot. The manner of counting the votes
shall be at the discretion of the Chairman, and an entry in the
minutes, signed by the Chairman, shall be deemed sufficient
evidence of the decision of a General Meeting. In cases of
equality of votes, the Chairman shall have a casting vote ; other-
wise he shall not vote.

20.—Questions of a personal nature arising in a General
Meeting, shall, if possible, be referred to the Council, otherwise
the decision of the meeting shall be taken by ballot on a motion
or amendment put to the meeting. The ballot shall be taken by
the voters (being Members or Associates) writing * for” and
“against” on a slip of paper. The slips shall be fulded and

uest!
'erso

ons of &

nal Nature

in General
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COUNCIL MEETINGS.

25.—The Council shall meet before each General Meeting, or
on other occasions when the President shall deem it necessary ;
being summoned in either case by circular, stating the time of
meeting, and the business, so far as is known.

No business involving expenditure of the funds of the Insti-
tution (except by way of payment of current accounts) shall be
transacted at any Council Meeting, unless the circular gives six
clear days’ notice, and states the business.

All discussions of a personal character in the Council shall
be considered and treated as being strictly confidential.

26.—The Council may regulate its own procedure, and dele-
gate any of its powers and discretions to any one or more of its
number.

The President shall, ex-gfficio, be chairman of all Council

Meetings, and in his absence one of the Past-Presidents or one
of the Vice-Presidents shall take the chair ; or in the absence of
these, one of the Councilmen shall be elected to take the chair.
Five members of Council, including the Chairman, shall form a
quorum.
In the appointment of Sub-Committees, the Council shall
determine the number which shall form a quorum in each case,
and shall appoint a Chairman. These regulations shall not
affect the Finance Committee.

27.—The Council may appoint Committees either from itself,
or with the assistance of persons outside, for the purpose of
transacting any special business, or of investigating specific
objects connected with the work and interests of the Institution.

28.—All Committees or Sub-Committees shall be appointed
by the Council, and shall be subject to that body, and shall
report to it. The Council shall act upon these reports or recom-
mendations a8 it may think best.

29.—The Council may invite to General Meetings or to
Council Meetings any person or persons whose presence and
assistance it may desire, and strangers so invited shall be per-
mitted to take part in the proceedings, but not to vote.

Oouncil
Meetings.

Convening
Expenditure of
Funds.

Discussions of &
Person:

Regulation of
Proceedings.

Chairman and
Quorum.

Bub-Committees.

Sub-Committees.

Bub-Committees.

Invitation of
Strangers.
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TRANSACTIONS.

82.—All papers shall be forwarded to the Secretary ab least
five clear weeks before the proposed date of reading. The
Secretary shall submit them for approval to the Council, and on
their general approval they shall be handed to the Reading Sub-
Committee, three of whom at least, shall read the paper through.
The Reading Committee shall be at liberty to strike out any
parts which, in their opinion, ought not to be read. They may
also make any suggestions to the author as to points which
might with advantage be inserted or altered.

83.—The papers read, and the discussions on them, or such
portions of them as the Council shall select, shall be printed for
distribution among the members, cach of whom shall receive a
copy. These Transactions shall be cdited by the Secretary, in
accordance with instructions of the Council, who shall have
power to omit parts of discussion which may be foreign to the
subject, or which it may be deemed undesirable to retain. Each
paper shall bear the date on which it was read in General Meeting.

84.—Copies of papers to be read during any session will be
gent seven days before the date of reading to members who shall
have applied to the Secretary for them, in writing, at the com-
mencement of the session. The discussion on a paper shall not
be considered closed on the evening on which it is read, but
shall be open for renewal at a subsequent meeting, prior to the
reading of the paper set down for that date.

85.—Proofs of the reports of discussions shall be sent for
correction to the members who have taken part in the discussion,
but must be returned to the Secretary within seven days of the
date on which they were sent, otherwise they will be deemed
correct, and will be printed off.

86.—The Council shall be at liberty to print as Transactions,
cither with the papers and discussions or separately, explanatory

notes, etc., communicated after the reading or discussing of a ¥

peper. Such communications shall bear the date on which they
shall have been received by the Secretary.
87.—The Institution shall not be held responsible for the

I
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statements and opinions advanced in any of the papers which
may be read, or in the discussions which may take place at the
Meetings of the Institution.

38.—Twenty copies of each paper and discussion shall be
presented to the author of the paper, for private use, and one
copy shall be sent to each member. When a paper is prepared
by two authors, fifteen copies shall be presented to each. Dupli-
cate copies of parts of the Transactions mislaid or lost by
members cannot be sapplied to them, except a8 provided for in
Bye-Law 41.

89.—The Transactions shall not be supplied free to members
whose subscriptions are more than one year in arrear.

40.—Any member elected at any time between the Annual
General Mcetings shall be entitled to copies of all the Transactions
issued during the session to which his first subscription applies ;
but not until the subscription has been paid.

41.—The Transactions of the Institution shall be the exclu-
sive property of the Institution, and shall be published only by
the authority of the Council. Additional copies of papers
required by authors for their private use can only be procured
from the Secretary, at prices fixed by the Council from time to
time, and these copies must contain the whole of the discussion
following the papers, and be bound in the usual cover, with the
addition of the following words:—“ By permission of the
Council,” and “Excerpt Minutes of Proceedings.” Duplicate
volumes and copies of parts of the Transactions, if in print, can
also be obtained from the Secretary, and shall be sold only by
him, in such manner and at such prices as the Council shall
have fixed.

42 —During a discussion upon any paper, no person shall be
at liberty to speak more than once (except by way of explana-
tion), nor for a longer period than ten minutes.

ACCOUNTS.

43.—The Oouncil shall present the yearly accounts (up to
the 318t of May preceding) at the October General Meeting of
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each year, after they have been audited by a professional
Accountant, appointed by the members at the General Meeting
in May.

ALTERATIONS TO CONSTITUTION AND BYE-LAWS,

44, —Alteration in or addition to the Constitution and Bye-
Laws may be made only by resolution of the members at the
May General Meeting, after notice of the proposed alteration or
addition has been announced at the previous General Meeting.

The resolution may be modified by the Council meanwhile,
should they so desire ; but in this case it shall be read at the
May General Meeting in its original form before it is proposed
in the amended form.

Such resolutions shall be stated in the notice calling the
intervening Council Meeting, and also in the notice calling the
May General Meeting.

Any member unable to be present at the meeting at wluch
such alterations are to be considered, but who is nevertheless
desirous of recording his opinion thereon, shall be allowed to
vote by proxy, such proxies shall be in Form J in the Appendix,
which may be had on application to the Secretary, and may be
used by any member present at the meeting on behalf of the
absent member, and counted by the Chairman as of equal value
with votes given in the manner provided in Bye-Law 19.

For Library and Reading Room Bye-Laws, see page 98.
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APPENDIX.

FORM A. (BYE-LAW 1.)

A. B. [Christian Name, Surname, Occupation, and Address
in full] being desirous of admission into the North-East Coast
Institation of Engineers and Shipbuilders, we, the undersigned
[Members or Associates], propose and recommend that he shall
become [a Member, Associate, or Graduate] thereof. We know
him to be [a Principal, &c., or engaged in, &o.,] and eligible for .
the proposed membership.

FROM PERSONAL KNOWLEDGE.

Signed
Four
[Members or
Associates.]
Dated this day of 18

FORM B. (BYE-LAW 2.)

A. B. [Christian Name, Surname, Occupation, and Address
in full] being at present a of the North-East Coast
Institution of Engineers and Shipbuilders, and upwards of
twenty-four years of age, and being desirous of becoming a

of the said Institute, we, the undersigned
[Members or Associates], recommend him, from personal know-
ledge, as a person eligible for the proposed Change of member-
ship, because—
(Here specify distinctly the Qualifications of the Candidate according
to the spirst of the Rules of the Institution.)

Signed } Three
5 [Members or

Associates.]

Dated this day of 18
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FORM O. (BYE-LAW 3.)
BALLOTING PAPER FOR MEMBERSHIP.

The Council having considered the recommendations for
Membership of the following gentlemen, present them to be
balloted for, viz.:—

EMBE
Asa‘gcur:' OR OCCUPATION. ADDRESS. NOMINATED BY. SUPPORTED BY.
GRADUATE.

Strike out the names of such persons as you desire shall no!
be elected, and forward the list by post to the Secretary, or
personall; place it in the ballot-box at the Meeting.

FORM D. (BYE-LAW 4.)

S1r,—I am directed to inform you that on the day
of you were elected a of the North-East
Coast Institution of Engineers and Shipbuilders, but, in con-
formity with Bye-Law 4, your election cannot be confirmed, nor
your name be added to the roll of membership, until you have
paid your first annual subscription, the amount of which is
£ : : , or, &t your option, the Life Composition of
£ .

Payment may be made to the Treasurer, Mr.

Address__
I am, Sir,
Yours faithfully,
: Secretary.
Dated 8

N.B.—In case of & Graduate, strike out or, at your option, the
Life Composition of £
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FORM E. (BYE-LAW 9.)

818,—I am directed by the Council of the North-East Coast
Institution of Engineers and Shipbuilders to draw your attention
to Bye-Law 6, and to remind you that the sum of £
of your annual subscriptions remains unpaid, and that you are in
consequence in arrear of subecription.

I am also directed to request that you will cause the same to
be paid without further delay, otherwise the Council will be
under the necessity of exercising their discretion as to using the
power vested in them by the Rule above referred to.

I am, Sir,
Yours faithfully,
Secretary.

FORM F. (BYE-LAW 9.)

Sir,—I am directed by the Council of the North-East Coast
Institution of Engineers and Shipbuilders to inform you that in
consequence of non-payment of your arrears of subscription, and
in pursuance of Bye-Law 9, the Council have determined that
unless payment of the amount (£ ) is made previous
to the day of next, they will proceed to declare
that you have ceased to be a member of the Institution.

But, notwithstanding this declaration, you will remain liable
for payment of the arrears due from you.

I am, Sir,
Yours faithfully,
Secretary.

FORM G. (BYE-LAW 10.)

S1r,—I am directed by the Council of the North-East Coast
Institution of Engineers and Shipbuilders to inform you that
they feel it their duty to advise you to withdraw from the
Institution, or otherwise they will be obliged to act in accord-
ance with Byc-Law 9 (or 10, as the case may be.)

I am, Sir,
Yours faithfully,
Secretarv.
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FORM H. (BYE-LAW 11).
BALLOTING LIST.
PRESIDENT.—ONE NAME only to be returned, or the vote will be lost.
President for the current year (eligible for re-election.)®
_——} New Nominations, from whom to select ONE.

Vice-PresIpENTS.—NINE NAMES only to be returned (including the six
who remain in office), or the vote will be lost.

Six Vice-Presidents remaining in office, whose seats are NOT
vacant.

-——} Three Vice-Presidents retiring, and NOT eligible for re-clection.

} New Nominations, from whom to select THREE names.

TREASURER.—ONE NAME only to be returned, or the vote will be lost.
Treasurer for the current year, eligible for re-election.

—} New Nominations, from whom to select ONE.

CoUNCILMEN,—FIFTEEN NAMES only to be returned, including the ten who
remain in office.

Ten Councilmen remaining in office. These do not require to be
voted for at this election, as their term of service has NOT yet
expired.

———— ) Five Councilmen retiring, and NOT eligible for re-election.

New Nominations from whoimn to select FIVE.,

* To be crossed out before issuo, when the President is not eligible for re-olectl
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N.B.—(a) The names of those who remain in office will be counted in
the total number required without being re-written by the voter.

(3) Any list having either MORE or LEss than the required number of
names voted for in any section will be disqualified for that section.

(¢) Votes as President for a person who is not elected will count for him
as a Vice-President.

(d) Votes as Vice-President, or Treasurer, for persons not so elected, will
count for them as Councilmen, unless they have just completed a term of
office in that capacity.

(e) This list, duly filled in, may be returned to the Secretary by post, or
handed to him, 80 as to be on the Council table before the commencement of
the scrutiny, which is appointed to take place in the Council Room, at 8
p-m., on 18

(/) A copy of this list shall be posted at least Seven Days previous to
the Annual Meeting to every Member and Associate, who may erase any name
or names from the list and substitute the name or names of any other person
or persons eligible for such respective offices, but the number of persons on
the list after such crasure or substitution must not exceed the number to be
elected to the respective offices.

Secretary.

(FORM J. (BYE-LAW 44.)

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS.

FORM OF PROXY
For VOTES ON ALTERATIONS TO CONSTITUTION OR BYm-LAws.

Lveerecieneriernnnnnnireneiennennnnnennns cerserieieraeee cenrenes «...being [an
Honorary Member, Member, or Associate] of the above Institution,
do hereby appoint MI......c.covieuiimueriencciieiieniienenceeesrannsenssencssncass
who is B.n onorary Member, Member, or Associate] of the same
Institution, to act as my Proxy, and record my Vote at the General
Meeting of the Institution, to be held on the............ cersensessrns day of
[T {. R, , and at any adjournment thereof.




NORTH-EAST COAST INSTITUTION

OF

ENGINEERS AND SHIPBUILDERS.

FIrFTH SESSION, 1888-89.

PROCEEDINGS.

ANNUAL GENERAL MEETING, HELD IN THE LECTURE HALL OF THE
LITERARY AND PHILOSOPHICAL SOCIETY, NEWCASTLE-UPON-
TYNE, ON WEDNESDAY EVENING, OCTOBER 3up, 1888.

F. C. MARSHALL, EsQ., PRESIDENT, IN THE CHAIR.

THE SeCRETARY read the minutes of the closing bfisiness mecting of
the last session, held in Newcastle-upon-Tyne, on May 9th, which were
approved by the members present, and signed by the President.

The ballot for new members having been taken, the President
appointed Messrs. J. T. Milton and M. Sandison to examine the voting
papers, and the following gentlemen were declared clected:—

MEMBERS.

Aberg, Henning, 8, Union Street, East Hartlepool.
Austin, W. K., Lloyd’s Register of Shipping, Dock Oftice, West Ilartlepool.
Baines, George Henry, Messrs. Central Marine Engineering Co., West Hartlepool.
Barron, T. (., Fern Villas, Elwick Road, West Hartlepool.
Campbell, James J., Messrs. Hawthorn, Leslie, & Co., St. Peter’s,
Chapman, Alfred C., 2, St. Nicholas’ Buildings, Newcastle.
Cornforth, J., Messrs. Gladstoue & Cornforth, Church Street. West Hartlepool.
Craggs, Ernest H., Messrs. R. Craggs & Sons, Middlesbro’.
Danson, Thomas James, 8, St. Nicholas' Buildings, Newcastle.
Firth, H. Branson, Messrs. T. Firth & Sons, Sheftield.
‘Geddes, Christopher. Messrs. Leeds Forge Co., Leeds.
Gladstone, Arthur, Messrs. Gray & Gladstone, West Hartlepool Rolling Mills,
West Hartlepool.
VOL. V.~188. A



2 MEMBERS.

Gray. Matthew, Messrs. W. (iray & Co., West Hartlepool.

Giray, William, Messrs. W. Giray & Co., West Hartlepool.

Jones, George. Messrs. W. Gray & Co.. West Hartlepool.

Leckie, Andrew, Cambridge Terrace, West Hartlepool.

Micheli, Pietro, Jun., 3, Via Assarotti, Genoa.

Moffitt, George, 32. Mitchell Street, West Hartlepool.

Muir, John, Brougham Terrace, West Hartlepool.

Petersen, John L.. Bellerby Terrace, West Hartlepool.

Richardson, Thos., M.P.. Hartlepool Engine Works, West Hartlepool.

Richardson, William, Hartlepool Engine Works, West Hartlepool.

Rowe, John A.. 11, Spring Terrace, North Shields.

Sydserff, Thomas B.. Jun., Messrs. Naval Constrnction and Armaments Co.,
Barrow-in-Furness.

Sisson, William, Falmouth Dock Ironworks, Fahuouth.

Stoddart. J. E.. Lloyd’s Register of Shipping, Dock Office, West Hartlepool.

GRADUATES RAISED TO MEMBERS.

Burton, Christopher D., 34, Edith Street, Jarrow-on-Tyne.
Giayner, Robert H., Jun., Beech Holhn, Sunderland.
Marshall, Frank T., 38. Percy Gardens, Tynemouth.
Miller. Thomas B.. 6. Vernon Terrace, Gateshead.
Nicolson, (3. C., Messrs. Hawthorn. Leslie, & Co., St. Peter's.
Watson, Ralph J., Willington House, Willington Quay.

ASSOCIATES. -
Byers, Wm. Lumsdon, 51. West Sunniside, Sunderland.
Dodds, John B, 13, Dean Street, Neweastle-on-Tyne.
Furness. Christopher. Vietoria Terrace. West Hartlepool.
Hogg. George J. H., N.E.C. Insurance Association, West Hartlepool.
Loveridge, W. H., Mainsforth Terrace, West Hartlepool.
Matthiessen, . H., 12. Lombard Street, Newcastle-on-Tyne.
O’Hagan, Jumes, St. Nazaire-sur-Loire, France.
Wallnee, William, 27, South Scarbro® Street, West Hartlepool.
Woods, James Jabez, Messes. Herskind & Woods, West Hartlepool.

GRADUATES.
Duckitt, J. Brentnall (15), 4, Selborne Terrace, Gateshead.
Hume, Alfred Erunest (18), 34, l{nrdnn Terrace, Newcastle-on-Tyne.

The PRESIDENT in declaring the results of the ballot desired to call
attention to the great influx of members from the Hartlepools, and
intimated that the thanks of the Institution were due to gome of the
members who had certainly been most successful in working the interests
of the Institution in that district.

The SECRETARY submitted the Council’s Report and the Treasurer’s
Financial Statement for the last year as follows :—
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COUNCIL REPORT.

(FOURTH SESRIOX.)

TaE Council has to report that the finances of the Institution are, on
the whole, in a satisfactory condition. The attention of members is
howerver respectfully called to the arrears of subscription which, for the
year just closed, amount to £51 28. 6d., while a further sum of
£18 5s. 6d. still remains unpaid for the year 188G-7. It is very
gratifying to find that the demand for the published copies of the Trans-
actions of the Institution has not decreased, the sales from stock for the
past year having amounted to £47 2s. 3d.

The session has been a very busy one. The following nine papers
upon subjects of present interest and practical utility have been read and
discussed, viz.:—

1.—“ Notes on Steamnship Speed Calculations,” By Mr. G. N. Arnison, Jun.
2, —“The Influence of Coal Consumption on the Commercial Efficiency and
the Design of Cargo Steamers.”” By Mr. Robert Thompson.
8.—“Imnprovements in the Construction of Large Stern Frames, Rudders,
and Keels.”” By Mr. E. F. Wailes, )

4.—“ The Componnd Steam Turbine and its Theory as applied to the Working
of Dynamo-Electric Machines.” By the Hon. C, A. Parsous.

5.—* The Combustion of Conl and some Evaporative Experiments with Natural
and Forced Draught.” By Mr. W. (. Spence

6.—“The Results of some Experiments on an Improved Boiler Joint.” By
Mr. James Patterson.

7.—“8lide Valve Gears.” By Mr. J. T. Milton.

8.—* Stockless Anchors and Fittings.” By Mr. G. W. Sivewright.

9.—¢ Pontoon and Floating Docks.” By Mr. Alex. Taylor.

Many matters of importance have cngaged the attention of the
Council. Of these may be mentioned the desirability for a better
representation of shipbuilders and engineers on Lloyd’s Register Com-
mittee. The Council of the Institution has undertaken to co-operate
with the Institution of Naval Architects and the Institution of Engineers
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and Shipbuilders in Scotland, and has appointed F. C. Marshall, Esq.
(President), and John Price, Esq., to represent this Institution upon the
combined deputation to wait upon Lloyd’s Committee to discuss the
subject in all its bearings.

The Committee appointed to confer with the Council of the Darham
College of Physical Science upon the establishment of a Chair of Naval
Architecture and Marine Engineering in the College is still continuing
its labours. The attention of the members of this Institution is once
more called to the chief question now before the Committee, viz.:—the
raising of the necessary funds for the endowment of the Chair.

The Committees appointed (1) to endeavour to frame a General Rule
for the Horse-power of Marine Engines and Boilers, and (2) to obtain
Statistics of the Comparative Progress of British and Foreign Shipping
during the last twenty-five years, have submitted their Reports to the
Council, both of which the Council has thought fit to adopt. These
Reports have now been printed, and are appended to Volume IV. of the
Transactions of the Institution.

In order to place the finances of the Institution upon a more satis-
factory basis, the proposed advarce in the subscriptions of members
(under Class I1.) and of graduates, and the desirability of having suitable
Offices and a Reference Library for the use of the members, have engaged
the attention of the Council, and a sub-committee was appointed to
consider and report thereon. The whole question was brought before the
members at the Closing Business Meeting of the session, when it was
agreed that the subscriptions should be raised as recommended, viz. : —
that the Members previously paying half-a-guinea shall pay one guinea per
annum, and that the subscriptions of Graduates shall be raised to half-a-
guinea per annum. It was, therefore, agreed to alter Articles V. and
VII. of the Constitution in accordance with the resolution passed.

The matter of suitable Offices and a Reference Library is at present
engaging the attention of the Council.

During the Session 1 Life Member, 1 Life Associate, 60 Ordinary
Members, 18 Associates, and 16 Graduates have been enrolled, and 11
Graduates have been raised to the rank of Members. The Institution
has lost by resignations, gentlemen leaving the district, and from other
causes, 68 Members, 7 Associates, and 20 Graduates.

As the British Association will visit Newcastle-upon-Tyne next
summer, the following four gentlemen have been appointed to represent
this Institution upon the Local General Committee, viz., F. C. Marshall,
Esq., President ; W. Boyd, Esq., and W. Theodore Doxford, Esq., Past-
Presidents; and H. F. Swan, Esq., Vice-President.
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In response to an invitation reccived from the members resident in
the Hartlepools, together with the Mayors of Hartlepool and West Hartle-
pool, and other influential gentlemen, the Council has arranged that the
Institation will visit and hold a General Meeting in West Hartlepool
on Saturday, October 20th. Due notice of this has been given to the
members, and it is hoped they will do their utmost to make the mecting
8 8uCCess,



6 ' FINAXCIAL STATEMENT.

NORTH-EAST COAST INSTITUTION OF
STATEMENT or RECEIPTS axp PAYMENTS

Receipts.
To Balance froan last Account— £ee d £ d
At Baukers . . .. .. . 8910 9
Inbaod . .. .. .. . . .. ..1617 0
106 7 9
»» Balance from Naval Architects’ Guarantee Fand ... 1411 8
» Subscriptions received for Session 1887-8—
149 Members at £2 25. ... ... £31218 0
69 Associates .. £1 1s. .. .. 72 90
351 Mewbers ., 10w. 64. .. . 184 5 6
57 Graduates ., 5. Od. 14 53 0
PR —— 58317 6
626
For Session 1886-7 (arrears)—
4 Members at £2 2« £8 8 O
4 Associatex ., £1 le. ... 4 40
14 Members ,, 10s. 64. ... 770
1 Graduate .. 5s. 0d. 05 0
- 20 4 0
23 —_
== 604 1 6
Arrears previonsly struck off as not recoverable ... 212 6
606 14 0
For Session 1888-9 (in advance)—
2 Members at £2 2s. ... 4 40
,» Life Member—Samson Fox ... ... 2100
, Life Associate—Edward Eccles ... ... 1010 0
-_ 3110 O
» Transactions Sold from Stock per Secretary .. 47 2 8
. Printed Copies of Papers—
Per H. Gannaway ... .015 0
.. W. T. Doxford 1 96
.+ R. Thompson ... 250
., Jas. Patterson ... ” 1 00
» E. F. Wailes 3 6 8
. Hawthorn, Leslie. & Co. 8 5 0
,. Hon. C. A, Parsons 2 20
» J. T. Milton 017 6
s A. Taylor 3 6 0
,. G. W. Sivewright 1 50
—_ 71131
£836 1 4



FINANCIAL STATEMENT.

ENGINEERS AND SHIPBUILDERS.

FOR SESSION ENDING 31ST MaAy, 1888.

Payments.
By Andrew Reid—
Balance from Session 1886-7
Transactions 1887-8

»» Generul Stationery

» Reporting

+ Advertising

» Rents ...

» s Salary ...

- Secretary’s Expenses and Postages

» Sundry Donations to Hall Keepers ...
» Rent for Measured Mile Posts and Painting
» Auditer’s Fee ...

,» Balance—
At Bankers ...
In hand

£ s d
3817 3
462 16 3

£ s d

501 13 6

31 16
21 10
238 15
6 4
120 0
94 10
0 6
210
813
11
—-— 31016 O

N O CDODOO W OW

-]

20 11
210 9
- 221110

s
s

%

£835 1 4




6 FINANCIAL: STATEMENT.

NORTH-EAST COAST INSTITUTION OF
STATEMENT or RECEIPTS axn PAYMENTS

Receipts.
To Balance from last Account— £s d £ s d
At Bankers ... . ... 8910 9
In hand ... e ... 1617 0
— 106 7 9
,» Balance from Naval Architects’ Guarantee Fund ... 1411 8
» Subscriptions received for Session 1887-8—
149 Members at £2 2s. ... ...£31218 0
69 Associates ,, £1 1s. ... .. 72 90
351 Members ., 10s. 64. ... .. 184 5 6
57 Graduates ,, 5s.0d. ... .. 14 5 0
—_— ———— 58317 G
626
For Session 1886-7 (arrears)—
4 Members at £2 2s. ... .. £8 8 0
4 Associates ,, £1 1s. 4 4 0
14 Members ,, 10s. 6d. 770
1 Graduate ., 5s.0d. ... 06 0
- 20 4 0
23 —_—
- 604 1 6
Arrears previously struck off as not recoverable ... 212 6
- 60614 O
For Session 1888-9 (in advance)—
2 Members at £2 2s. .., 4 40
,. Life Member—Samson Fox ... .. 21 0 O
. Life Associate--Edward Eccles ... .. 1010 0
—_——— 38110 0O
,» Transactions Sold from Stock per Secretary .. 47 2 3
. Printed Copies of Papers—
Per H. Gannaway 015 0
W. T. Doxford 1 96
R. Thompson ... 2 5 0
., Jas. Patterson ... 1 00
. E. F. Wailes 3 6 8
Hawthorn, Leslie. & Co. 8 5 0
.. Hon. C. A. Parsons 2 2 0
w J.T. Milton 017 6
w A.Taylor 3 6 0
,. G, W, Sivewright 1 530
—-— 711311
£836 1 4

[ —
B



FINANCIAL STATEMEKT.

ENGINEERS AND SHIPBUILDERS.

FOR SESSION ENDING 31sT MAY, 1888.

Papments.
By Andrew Reid— £ «d £ s d
Balance from Sexsion 1886-7 ... . ... 3817 3
Transactions 1887-8 . .. #5216 3
- 30113 6

»» Generul Stationery ... . ... 8116 3

- Reporting ... .. 2110 O

. Advertising .. .. 2315 4

» Rents ... 6 4 0

» Secretary’s Sahry . . . .. 120 0 0

Secrettry’s Expenses and Poctngu .. 9410 9

, Insurance ... 06 0

Sandry Donations to Hall Keepers e 210 0

» Rent for Measured Mile Posts and Painting 813 2

.» Auditer’s Fee ... 111 6
—-— 31016 0O

»» Balance—

At Bankers ... .. 2011

In hand 210 Y
_ 221110

///
//
/./
,‘/"
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INAUGURAL ADDRESS. 18

PRESIDENT’S INAUGURATL ADDRESS.

DeLIvERED OCTOBER 3RD, 1888.

GENTLEMEN,—It has been your pleasure to elect me to the post of
President of our Institution. It is an honour of which any engineer
would be proud ; to me it is one of the highest value. My career is known
to most of you, having been passed in your midst, begun at the age of
fourteen in the same workshops with which I am still connected, those
of Robert and William Hawthorn of this city. I have gone in and out
amongst you with scarcely an interruption for nearly forty-four years, and
some of the workmen to whom as a boy I have held the candle are still
amongst us. It has pleased you to falsify the proverb regarding the
giving of honour to a prophet in his own country.

You have conferred on me the highest honour it is in the power of
the Institution to bestow, and I enter on the duties of the office relying
on my own firm determination and the cordial co-operation of all our
members, and especially my colleagues in the Council, to continue and
still further advance the interests and usefulness of our Institution during
my year of office.

The report you have just heard read calls for a few remarks at the
present juncture. The papers of the past session, and we may express
our satisfaction in saying it, were all of great professional value and
interest ; and, it is not too much to say, worthy of any Institution in
the world. The papers of our Institution are now sought for and read
in onr own and other countries as records of engineering and shipbuild- -
ing experience of the first importance. As many as forty-six volumes of
our past Transactions have been sold during the year, many of them
to Germany, America, and other parts of the world, and the volume of
the last session is equal to any previous in quality.

I will not comment on these valuable papers further than to say in
regard to one of them that its importance demands it should be only the
first of a series, I mean that on the * Combustion of Coal under Natural



14 INAUGURAL ADDRESS.

and Forced Draught;” the experiments recorded have only touched the
outside edge of the advantages open to us in the application of the prin-
ciple of forced dranght, and it is of importance it should be still farther
cxperimentally investigated. This Institution has no funds for this
work, but, in co-operation with the Council of the Mining Institate,
assisted hy the coal trade of this district, experiments might be carried
on to such a complete extent as to settle the vexed questions of Welsh
. rersus North Country and other bituminous coals in regard to their value
for marine purposes—under properly defined modes of working—whether
under natural or forced draught.

The papers already promised for this session are also of much in-
terest.

This is the centenary year of marine engineering. Exactly 100 years
ago the first vessel driven by a steam engine was put to work. The
President of such an Institution as ours might be pardoned if he
inflicted upon its members a * Historical Address” recording the mar-
vellons growth of marine engineering and shipbuilding, had the work
not already been recently done so gracefully and well by the Earl of
Ravensworth in his admirable address to the Institute of Naval Archi-
tects, at its recent meetings in Glasgow, and in the paper on “ The First
Century of the Marine Engine,” read by Professor Dyer of Glasgow
University at the same meetings.

In addressing you this evening, I shall endeavour to avoid discoursing
on *Nothing,” and even, if I can, to shun the “Next to Nothing,”
because of the transcendent ability which has recently been so power-
fully directed to those apparently negative and unsubstantial subjects,
and I feel I must content myself to follow, at an almost infinite dis-
tance, the great minds who can find in such intangible subjects matter
from which to develop the splendid intellectual efforts to which some of
us may have listened from the lips of the late Lord Iddesleigh and
Sir Frederick Bramwell.

My purpose this evening is to talk with you, to the best of my ability,
of OUR DAILY WORK and what it requires of us.

At the heginming of this our Institution year, it is gratifying to be
able to congratulate ourselves and all associated with us, whether
professionally, commercially, or mechanically, that we are, in the order
of providence, heing lifted out of the condition lamented over—though
in hopeful, almost prophetic tones—by my distingnished predecessor in
the two valuable addresses delivered during his term of office. T mean
the condition of having “yof no work to do.”
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Notably on this North-East Coast this is so. If only capital and
labour will agree to work each for the interest of the other, and not only
for its own, apart from the other, we may confidently look for a winter
in which we shall have *“no complaining in our streets,” but work,
wages, comfort and plenty for all.

What a marvellous change have a few months wrought ! Not many
months ago cur yards were conspicuous for their resemblance to a blighted
forest—a wilderness of bare poles around which the grass grew luxuriantly,
and the cattle might almost have rejoiced in the abundance of food—the
owners thereof travelling to the ends of the earth and struggling night
and day that they might proselytise the man who was known to have
* an order to place,” all willing to sacrifice a large part of their * work-
ing charges,” many willing to let them all go—and some, alas, more
than all—rather than let go the unhappy man who has it on his con-
science that he bought in the cheapest market and brought ahout a
condition in the nett cost balance so terribly disastrous to the successful
competitor. Now, all this is changed, and our daily work requires of us
that we, in all politeness, request the erewhile object of our quest to be
good enough to wait our convenience, and give the price with reasonable
profit which we now demand. As a happy shipbuilder recently said, the
difficulty now is not to get buyers into the office but to keep them out.
Marvellous change! It is no part of my “work” here in discharging
this duty to descant on the causes which have brought it about, the folly
of overbuilding—or, if you will pardon the suggestion, of overtrading
in affording facilities, unsound and unreal, for overbuilding—a glutted
market, with depreciation, loss and ruin following in its wake, and in con-
sequence & cessation of building, a continuous death-rate or shrinkage of
tonnage, abundance of money and a deficient harvest, the upspring of
new trades, improved and therefore cheapened production, improved ma-
chinery and reduced consumption of the fuel necessary for propulsion,
improved means of working cargo—all have contributed to bring about
the present demand and to afford us an abundance of our daily work.
The lessons of the past five or six years, let us hope, will not soon be
forgotten, but the remembrance of them form part of our daily work and
contemplation.

Let us consider the nature of the work in which most of the members
of this Institution are engaged. It may be generally described as
Engineering, or the art of Constructing and using Engines or Machines.
With many of us our engineering is directed to engines of destruction—
und we cannot contemplate the magnificent cstablishment at Elswick,
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believe and therefore seldom act upon in our offices, that to be able to
sketch out freely on paper the design present to the mind isto have
more than half completed the drawing to be laid down afterwards for
purposes of detail, manufacture and record. Time is of the cssence of
every contract and of all places it is of greatest value in the drawing
office ; one day saved there is worth months afterwards and a profit to
boot.

I think I may mention here a scheme which is being promoted by
the Engineer-in-Chief of the Royal Navy—MR. RICHARD SENNETT—
and which cannot fail to have great attractions for those of our young
men who avail themselves of our colleges to enable them to pass an
examination in science, or such branches of it as constitute the usual
engineering course, viz., the selection of a number of engineers so
qualified—about ten in each year—for appointment as Probationary
Amistant Engineers (to runk as Sub-Lieutenants) in the Royal Navy.
For such appointments, the applicants must have served a regular
apprenticeship of not less than three years in an engineering establish-
ment and passed through the regular course at a recognised college for
education.

It appears to me this scheme is one of great promise for the future
of all young engineers who care to qualify themselves for such appoint-
ments in the service of their. country and it should provide for the
Royal Navy a class of well-educated, practical men, accustomed to work
and well acquainted with the comstructivn of the machinery of which
they are to take charge. It further opens up employment for many
amongst us who, having mechanical tastes, have a difficulty in finding, at
the end of their apprenticeships, situations suitable to their station in
life in other respects. The regulations for these appointments will, I
understand, be published shortly.

Next to obeervation by the eye, I would remind you of the importance
of close and earnest reading of the scientific journals of the day. Nothing
bas struck me more when visiting other countries than the high value
and importance attached by the Ministers and heads of government
departments, as well as more subordinate officials, to the records and
drawings published from week to weck in Engineering, The Engineer,
and other of our weekly journals, und this leads me to remark by the
way to how few of us are the journals of other countries—in many cases
most valuable journals—intelligible, or in a language we understand.

The man thus fitted hecomes a **workman,” whether with his brain,
his hands, or both, and as such has the knowledge and capacity of personal
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Thames. This state of things exists no longer. Vessels of the highest
class for war purposes are constructed in our midst and it is only right
and just to say that the most important advances in high-class machinery
for such vessels and the production of the highest power on the least
weight of material—so enabling the naval architect to design vessels of a
speed and power previously unattainable—have had their earliest and
fullest development up to the present time in the engineering establish-
ments of Tyneside.

The samne progress may be noted in other descriptions of vessels for
commercial purposes. The development from the Screw (‘ollier to the
highest class of merchant and war vessels—combined as it is with the
magnificent works of Jarrow—is due to the enterprise and energy of
Sir Charles Mark Palmer and Mr. John Price (General Manager of the
Company), one of the Council of this Institntion, and those associated with
them. The construction of the *oil ship,” a8 it is now called has been
made—most successfully in every respect—the speciality of another of our
Vice-Presidents, Mr. Henry F. Swan. For Atlantic liners and first-class
passenger vessels of high speed and best accommodation, the world has
been accustomed hitherto to look to the Clyde, and perhaps justly so. A
friendly rivalry now, however, exists between the two sides of the
island. Many vessels of sixteen and seventeen knots have recently been
delivered in this district, of unexceptionable finish and completeness,
and now one of large dimensions, with a speed of eighteen knots, is being
built, which as a passenger vessel will be equal to anything afloat.

To maintsin our position and continue our progress it is essential
that the men coming after us should be afforded all the advantages
possessed by those of other districts in facilities for scientific training of
the first order—hence my appeal for a Chair of Naval Architecture in our
College of Science a8 a work of continuous effort until it is obtained.
The College is now an established fact amongst us—thanks to the
indomitable energy and perseverance of its Council and its Principal, Dr.
Garnett. It has now a “local habitation and a name” and we would do
well to make it the success which its Council deserves at the hands of our
Institution and of the North-East district.

Before leaving this part of our daily work I would mention again—
because of its, in my opinion, great importance—the subject of light
engines and boilers combined with forced draught. A war vessel—
the  Elisabeta ” — built at Elswick and engined by the company with
which T am counnected, has just completed her trials. The vessel is
222 feet long, 83'5 feet beam and 11°5 feet draught. The engines are
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twin-screw, having cylinders 26, 40 and 57 inches diameter, with a
24-inch stroke and four nary-type boilers, having 6,650 square feet of
heating surface and 214 square feet of grate surface. The displacement
is 1,263 tons. Her speed on the measured mile trials, extending nearly
four hours, was 18 knots with open stokeholds and 184 knots with closed
stokeholds. Theindicated horses-power was approximately 5,000, and the
total weight of the machinery and water was under 250 tons. Thus
with a triple expansion engine, with navy-type boilers (nof locomotive),
strong cast steel framing, no working part loaded to any more sevcre
strain than in an ordinary merchant engine, we have one indicated horse-
power for 112 Ibs. or 20 indicated horses-power per ton of weight.
Engines with boilers of locomotive-type have given as high as 24 indi-
cated horses-power per ton, bat this machinery is the lightest yet fitted to
any vessel, war or merchant, having boilers of the usual freely accessible
navy-type, and it is of such a substantial character and design that any
voyage may be undertaken without hesitation or fear of mishaps other
than is incidental to the machinery of any other vessel.

It may be interesting and useful to compare the magnificent per-
formances of two vessels recently added to our Royal Navy, with one of
which we are immediately associated, H.M.8. “Victoria” and H.M.8.
* Sunspareil,” the machinery of which vessels was supplied by
Musars, Humphrys, Tennant, & Co., of London, with the performances
of the Cunard liner “ Etruria,” of similar power, and the Elswick cruiser
above mentioned.  The contract power of the “Victoria” and the
« Nanspareil ' was originally intended to be 12,000 horses, but on their
vl condueted by Mr. Robert Humphrys—perhaps under the stimulus
o handsome preminm—they attained @ maximum power of 14,500
Dot ot weight of 1,100 tons, the heating surface of the boilers being
wowoe wpte et nnd the grate surface 690 square feet.  In relation of
worelin to powat the comparison therefore will stand as follows :—

Weight of
TER A
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to appoint a representative or inspector and in addition he has the
inspectors of the Board of Trade. of Lloyd’s Register, or the Bureau
Veritas.

This all has the appearance of suspicion and a low uppreciation of the
fidelity of the shipbuilder or engineer. It is not so, however, in any bad
sense. The owner’s inspector is merely the representative of himself and
is a most useful auxiliary to the contractor in making sure of the wishes
of his client and relieving himself of certain responsibility. The inspector
should be, and generally is, an engineer and naval architect in the fullest
sense of these words. He has generally to advise his “ owner” on the
form, construction, and ontfit of the hull. and als» the power required
and the details of the machinery.

For this duty it is clear he must be fully eynipped scientifically,
practically and commercially. if he would secure and retain the confidence
of his client the shipowner and the respect due to his office from the
shipbnilder. The working of the vessels, from the standpoint of greatest
interest to this Institntion, is in his hands. Many of our members. we
are glad to say, hold such positions with credit to their profession, and I
take this opportunity of asking them to favour us with papers giving the
results of the working out of the many problems in relation to engincering
and naval architecture which come before them in the discharge of their
important duties. The manufacturing engineer and shipbuilder have
little opportunity of observing the effects of their juint efforts in the
working of the vessel and her machinery. The inspecting engineer has
always the results before him and if he chose could aid very much in the
solution of many questions of interest to this Institution.

It is considered necessary to the security of the lives of passengers on
board ship that the regulations of the Board of Trade should be faithfully
complied with. This is most desirable and proper. The law is not made
for the righteous, but for the sinner. Many of us are most anxious to do
the very best in the interests of the public. but, unfortunately, are much
hampered by the interpretation and hard rendering of rcgulations in-
tended by the legislature to be elastic, and the want of harmony between
the regulations of the Board of Trade and those of Lloyd's Committee on
the same questions is a constant source of irritation and trouble.

The rules of these institations are in most cases binding upon engineers
and shipbuilders and in this age of progress and advancement it is
necessary that they should possess sufficient elasticity to adapt themselves
to circumstances which are continually changing. Tt is a well-known
fact that if an adherence to thes: rules had been reqnired in our war
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those of his own class with whom he is in daily competition, or perhaps
of those over whom he is placed to direct and from whom he expects
devotion and service. And again, he of the hand work chafes under
what he thinks to be the arbitrariness and heartlessness of those under
whoee direction he daily works. To him it is often the experience of
“ groaning under oppression” and he determines on a struggle to be free,
to be better paid, to work shorter hours. He is quite right to do so if he
likes; but either with the one or the other class the result is the same—
vanity and vexation of spirit. On both sides, the welfare, happiness and
good success depend on the exercise of the spirit of brotherhood and
mutual regard, of charity in *“hoping and bearing all things,” of
mutual forbearance and gentlemanly consideration of others as well as
and not only of ourselves and our own shortlived interests. The progress
and wellbeing of all, the greatest good of the greatest number—these are
platitudes to which we are accustomed, but it is nune the less true they
must be our object and aim in life if we would meet all the demands of
OUR DAILY WORK.

Mr. W. Boyp (Past-President) said, he had been deputed to ask them
to join with him in a vote of thanks to their President for his address
to them that evening, and he need not say that it gave him the very
greatest pleasure to discharge that duty. He was quite sure that he
spoke the feelings and opinions of all those who were present there that
night in addressing himself to the importance and value of the address
to which they had just listened. It was in some respects a very remark-
able production, for although some of them perhaps might not agree
with all the points touched upon in it, yet he was quite sure they would
all agree in the breadth, and fearlessness, and boldness, with which his
friend Mr. Marshall had touched upon many points of very great interest
and very great difficulty to the profession to which they all belonged.
The points to which he had alluded were so numerous that it was im-
possible to touch upon them all, and it was, of course, to a certain extent
unusual to treat an address of this sort in the way in which one would
discuss an ordinary paper. . The matter had to be approached in a
different way, and yet, at the same time, he thought it would be hardly
suitable that they should separate that evening without some expression
of satisfaction and pleasure at what they had just heard. There were
two points in the address which attracted his attention more particulurly,
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great experience, a very great improvement had been effected, and his
own experience went to show that something like an increase of 20 per
cent. in the power of any good set of engines could be derived with a
very moderate and very safe employment of assisted draught, and that,
consequently, the weight of engine per indicated horse-power would be
reduced from something like 450 lbs. per indicated horse-power, as given
in Mr. Hall's paper, down to something like 350 lbs. per indicated horse-
power ; bat that was a long, long way from what was indicated by Mr.
Marshall that night, and he thought they would be liable to be led astray
if they got the impression that anything approaching the results obtained
in the war vessels more particularly alluded to could be obtained in the
ordinary practice of sea-going vessels, and therefore he would commend
it to the consideration of the Council and to the Secretary whether an
effort might not be made to obtain further discussion and elucidation of
this very important subject some evening during the coming session. He
had perhaps spoken too long, and perhaps beside the question, but from
his own experience in the presidential chair he remembered that nothing
was more unsatisfactory than to have one’s efforts passed over with a very
simple and very perfunctory vote of thanks, and he thought he should
be in accordance with the feelings of Mr. Marshall in giving evidence
that some of the thought and some of the care that he had expended in
preparing the address delivered to them that night, had been thoroughly
appreciated by those present. He begged to move a vote of thanks to
Mr. Marshall; but before putting it, he was quite sure some other
gentlemen would wish to speak to the same resolution.

Mr. H. F. Swax said he had been asked to second this vote of thanks
to the President, and had great pleasure in rising to do so. He had had
the pleasure of knowing Mr. Marshall for a very great number of years,
and of being associated very closely with him in many of the successes
that had been turned out of this river. He had had special opportunities
of observing the great care and attention and the very high talent which
Mr. Marshall had been enabled to bring to bear, especially in many of the
war vessels that had been constructed on this river during the last twenty
years. He well remembered the time mentioned in Mr. Marshall’s paper
when it was considered that the engineers on the Tyne were not fit to
produce engines for a high-class vessel; and his lute firm had very often,
even for what they would now look upon as a very ordinary merchant
vessel, to go to Londun to get machinery. However, as the French said,
“ Nous avous changé tout cela ;” and to-day the boot would be on the
other leg. It would just be as likely for southerners, or any other dis-
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work done at the cost of 78. 6d. He had great pleasure in supporting
the resolution.

Mr. Boyp—Unless any gentleman wished to make any further
remarks he now took it mpon himself to put this resolution to the
meeting, and ask them to carry it with acclamation.

The resolution was carried with acclamation.

The PRESIDENT acknowledged the very cordial manner in which they
had thanked him for the address which it had been his privilege, in a
very imperfect way, to deliver to them that night. He believed
Mr. Boyd said on one occasion he conld heartily sympathise with Mr.
Doxford in the preparation of his address. He (the President) would
also claim his sympathy, and add even for a very'imperfect address. Mr.
Boyd in his kindly criticism mentioned one or two things in connection
with the address which he would like to say a word about. Regarding
the question of weight in relation to power developed in merchant and
other vessels, and taking it as recorded on page 22, they saw the difference
was largely in favour of the *“Etruria,” which was a merchant vessel. He
thought they might say that there was not such another vessel afloat for
doing work. Her machinery was doing the best and most severe work
going ; and, therefore, taking it as a fair type of what could be done in
the way indicated, the machinery of the “Etruria” was doing double
the power on the ton of material of any ordinary merchant vessel, and
this obtained simply by running her pistons faster—that was all; and
here they had one of the severest works on any machinery afloat being
done regularly, six to seven days continuously, without interruption or
slightest hitch or difficulty. They never heard of the “ Etruria” stop-
ping until she got to port. He (the President) therefore thoughr it
would be wrong of them stopping where they were, and Mr. Boyd would
pardon him saying so. They were doing 4 horse-power, and the
“Etruria” 8 horse-power per ton of material.  Of course she was a
larger vessel, and had a larger allowance for her machinery; but there
was a considerable margin where they could advance. He did not say
they would jump up to the “ Elizaheta’s” speed, it was quite impossible
to maintain that for any length of time—300 or 400 miles on an
emergency. These were emergency trials, and not meant to be regular
trials. He pointed them out here as fhe possible, and he thought they
were not worthy of their profession if they did not aim at the possible,
and get the highest results they could. He was rather disappointed that
none of the gentlemen who had spoken on this vote had mentioned the
subject of the new project for the supply of engineers to the Royal Navy.
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It seemed to him to be one of the most important steps taken by the
Government in connection with the service. It would have the effect of
removing what had always been a dificulty in the service, viz., the rank
and status of engineers. By this scheme they would have elected from
the colleges and workshops a large number of their best trained and
educated pupils and apprentices who had equipped themselves for posi-
tions ranking equal to any other in the service. Ten would be required
every year under present conditions, and more as time went on. He
looked upon it as one of the greatest steps ever made in connection with
the engineer officers of the Royal Navy, and he thought they ought to
give it every encouragement possible. With reference to the colleges
approved, he might say that Newcastle was one of the colleges the
diploma of which would be accepted by the examiners. He thanked
them heartily for the patience with which they had listened to his address,
and the cordial way in which they had received it. He had again to
express the hope they would not leave him in the position that Mr. Dox-
ford indieated, viz., to do the work himself. He would do the best he
could, but claimed and asked their hearty assistance to make the Institn-
tion a success during the current session.

After a reminder in regard to the arrangements for the forthcoming
meeting at Hartlepool, and announcing that Mr. John Price, of Jarrow,
would read a paper on ‘‘The Use of Machinery in Construction,” the
meeting terminated.
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NORTH-EAST COAST INSTITUTION OF ENGINEERS
AND SHIPBUILDERS.

FrrrH SESSION, 1888-89.

PROCEEDINGS.

SECOND GENERAL MEETING OF THE SESSION, HELD IN WEST
HARTLEPOOL, ON SATURDAY, OCTOBER 201, 1888.

VISIT TO THE HARTLEPOOLS.

In response to the kind invitation given by the Members resident in
the Hartlepools, their Worships the Mayors of Hartlepool and West
Hartlepool, and other influential gentlemen, the Institution visited the
Hartlepools on the afternoon of Saturday, October 20th, and inspected
the various shipbuilding yards and engineering works in that neigh-
bourhood. _

For the convenience of the Members, a special train from Newcastle
and Sunderland was timed to arrive at Hartlepool at 2:40 p.m. On
arrival, the President, Council, and Members were met at the Hartle-
pool Railway Station by the following gentlemen, who formed the local
Reception Committee:—

THE MavYor or WesT HaARTLEPOOL (W. GRAY, Esq.)

TeE Mayor oF HarTLEPOOL (T. RicBARDSON, Jun., Esq.)
T. RICHARDSON, Esq., M.P.

G. H. Baings, Esq., Central Marine Engine Works.

J. BLa~D, Esq., General Superintendent, N.E. Railway Co.
A. GLADSTONE, Esq., West Hartlepool Iron and Steel Works.
M. GraY, Esq., Messrs. W. Gray & Co., Shipbuilders.

VOL. V.—1888. . F
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quite-sare ‘that-everyone of them had that proud feeling that night,
personally, he must say the sense of satisfaction with which he had
hitherto regarded his professional association with Tyneside was to-night
mauch qualified and tempered; and he certainly felt proud that the Insti-
tution, over which he had the honour to preside, had a more extended
range of influence, and embraced within its title of North-East Coast
Institution of Engineers and Shipbuilders the districts of the Hartle-
pools and Tees, possessing works of the magnificent character to-day
witnessed, for they had no establishments on the North-East Coast more
complete or more admirably fitted for the efficient production of marine
engines and ships than the two establishments they had had the honour
of visiting that afternoon. They would presently have an opportunity of
hearing from Mr. Price, a member of their Council, some of the
advantages of machinery against hand labour. They had had the
principle most marvellously exemplified before their eyes that day, the
class of machinery witnessed, the work being done, the quantity as well
as the quality of the work being all that possibly could be desired in
marine engineering works. They had not seen the same amount of
labour-saving appliances in the building of vesscls at the yards they had
been privileged to visit that afternoon, but he was sure they would all go
home, as their Past-President had said, it might be sadder—well, perhaps
not sadder, but certainly they would go home more thoughtful and wiser
men, and he did not know but what the tool makers of England would
soon receive very large orders. The members of the Institution had
largely availed themselves of the invitation, and had enjoyed themselves
immensely, both intellectnally and physically, and he would again thank
the local Committee most sincerely for their great kindness and hospitality.
The suggestion of the Mayor of West Hartlepool regarding a bi-annual
visit of this nature to the various towns he had indicated would receive
the most cordial consideration of the Council of the Institution, and
probably they would again, in a short period, avail themselves of the
invitation the Mayor of this borough had been good enough to offer
them. Again thanking the Committee for their reception, they would
now proceed to business. He would therefore call upon the Secretary to
read the minutes of their last meeting.

The SECRETARY read the minutes of the Annual Meeting, held in
Newcastle-upon-Tyne, on October 3rd, which were approved by the
members present, and signed by the President.
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The ballot for new members having been taken, the President
appointed Sir B. C. Browne and Mr. H. F. Swan to examine the voting
papers, and the following gentlemen were declared elected :—

MEMBERS.

Buchanan, John H., Lloyd’s Register of Shipping, West Hartlepool.
Cornish, H. P., ¢cJo Messrs. Wigham Richardson & Co., Low Walker.
Davison, A. J., Rosedale, Wallwood Road, Leytonstone, Essex.

Hake, G. A., 129, Park Road, Newcastle-on-Tyne.

Mather, Charles, 3, Choppington Street, Newcastle-on-Tyne.

Potts, Robert, 11, Mount Pleasant, Deptford, Sunderland.

Price, F. D., 6, Osborne Villas, Jesmond, Newcastle-on-Tyne.

Smith, Thomas, Steam Crane Works, Old Foundry, Rodley, near Leeds.
Towers, Edward, jun., 4, Latimer Street, Tynemouth. (Late Graduate.)
Young, J. D., 3, Broughton Street, Tynemouth.

ASSOCIATE.
Towers, Edward, 4, Latimer Street, Tynemouth.

Mr. John Price then read the following paper “On the Use of
Machinery in Construction” : —

Mr. Price prefaced his paper by observing that the object of the
paper was not to show up machinery as against hand labour, but the
advantages of machinery in conjunction with hand labour. He thought
it was wise to make that preliminary observation.
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ON THE USE OF MACHINERY IN CONSTRUCTION.

By JOHN PRICE, EsQ., M.I.C.E.,, M.I.N.A,, MexBER OF COUNCIL.

[READ BEPORE THE INSTITUTION, OCTOBER 20TH, 1888.]

THE use of Machinery in Construction has three main objects in view—
accuracy in execution, facility in production or repetition, and cheapening
of cost.

The demand for machinery in construction arises generally from these
considerations, and it is in relation to the last of these that I purpose
treating the subject, and without further reference to other causes for the
employment of machinery than admitting that they exist.

Exactness and exhaustless energy in machine tools are too largely used
to need any advocacy from me, and the importance of cheapened produc-
tion needs hardly more, and it is less as a general principle that I call
attention to it mow, than as a resource available to the engineer and
shipbuilder in the competition he has to meet from one or two directions.

In competing with foreign countries in constructive works, the
machine tool is the English manufacturers’ main resource, and may be
taken as embodying his experience and as marking his progress. So
soon as the English machine tool maker ceases to be fully employed on
new tools for home use, so soon may the English manufacturer retire from
the front rank in constructive skill, as to the three essentials which lie
at the foundation of his business ; and which in turn are the foundations
of scientific progress.

There are other directions in which competition is to be met by the
employment of the machine tool, but it is more directly interesting to us
now to look at a result of machine labour in the effect it has had upon
hand labour, and the effect it may yet have.

Skilled and unskilled labour constitute undoubted bases of national
wealth, hence it is desirable to make the purchasing power of so much of
this wealth a8 may be used, as great as possible.
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The effect of the permanent increased cost of hand labour and its
constant increase is shown in the increased percentage which it bears to
the total cost of every engine, whether of the compound or triple expansion
types, notwithstanding the larger use in the higher types of more costly
material.

Taking the following years as representing periods in which the
different types of engines were made, I find the percentage cost of hand
labour in the total cost of the engines and hoilers was in—

1871 ... from 25 to 27 per tent.
1882 . o 28t02
1885 ,» 80 to 31 )

The variations between the percentages given for each period arises from
differences in size of engines, or in specifications.

There is thus a steady and constant increase in the cost of hand labour.
The rises and falls to which it is liable are not equal, the fall never
reaches the average lowness that prevailed before the rise. The cost of
materials on the contrary tends downwards through the agency of cheaper
processes and machine labour, and it is only manual labour that does not
accommodate itself entirely to the periodical demand for cheapness, but
hedges itself in with its skill and with its combinations, and proves at
times inaccessible to reasonable approaches.

So long, however, as skilled lubour is equal to the demands made upon
it, it remains to the manufacturer to make it go as far as possible in
alliance with the machine tool.

I will show how this has been effected already in the following manner.
The average artizan in the whole of the classes in an engine works as
a producer of horse-power was equivalent in 1873 to 20, but by the
extended use of machinery his cquivalent was reduced in 1882 to less
than 1:0 ; he thus was made only half as important as before.

Carrying this inquiry into the principal classes of skilled men, T find
in the following periods the fall in importance of hand labour to be as
indicated by the figures placed against them, namely :—

A Fitter in 1878 stood in relation to machine labour as 1:1 on common engines

s 1882 do. do. 1:2:31 on compound engines
A Boilermaker in 1873 do. do. 1:1°0 on low pressure boilers

» 1882 do. do. 1:2:19 on 80 lbs, to 90 1bs.

. high pressure boilers.

The true reading of these figures is, of course, that the sphere of the
machine tool is becoming wider and wider. This will be enforced if I
quote some figures which I gave in evidence hefore the Depression of
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would become an average of 32 per cent. It is curious to observe how
the drillers’ skill—the lowest emploved in shiptmilding—has @me back
in value as machinery has extended and produced more acenrate work.
On the other hand the riveters’ average has increased by 46 per cent.,
again illustrating the effect of improved machinery and consequently
more accurate work upon the riveters’ list of rates.  The caulkers average
has risen 22 per cent. from the same cause.

In all the progress made by the manufacturer in supplying the
market with a better and cheaper article—better and cheaper in spite of
many of the conditions under which be has had to fulfil his customers’
wishes—hand labour has run him a close race.

I have hefore me the cost per ton of deadweight of a vessel built in
1865, and carrying 1,700 tons—a large ship in those days. [o is
£10 13s. 11d. per ton, of which 3064 per cent. was for hand labour,
I haveanother built in 1873, and carrying 2,477 tons deadweight, the
total cost per ton of which was £10 2s. 5d., of which 21 per cent. was
for hand labour. Since the last date the percentage of labour in the .
total cost per ton of deadweight for the hull has leen for the following
years as follows :—

1882 ... ... 314 per cent.
1884 ... e 3,
1886 ... e 8,
1887 ... . 3ty .

These averages are mostly taken upon large vessels ; in smaller vessels
they rise to 36 and 38 per cent. You therefore find that the cost
of hand labour upon the hulls of vessels, has reached the proportions of
its cost upon engines, and indeed has exceeded it !

There is no fundamental reason for objecting to the enhanced cost
of skilled, or any kind of labour, in itself. It has a perfect right to
fetch its own price in its own market, und if in dving 8o no social or
cconomic law is transgressed. and the community is bettered by it, we
have reason to cncourage rather than to discourage it. And it must
not for a moment be assumed that I am discussing this except as an
economic question affecting constructive work, and through that our
respective industries, just as we may discuss the use of coal—itself a
perfectly harmless and useful article.

Hitherto much of the application of machine touls has been involnn-
tary by the manufacturer. He has been driven to wdopt it further and
further by inflexible circumstances, which gave him only the anbending
alternative of doing it, or of, bit by bit, seeing his capital slip out of
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is common to all constructive work, and is ¢ssential to eommerce.  We
are, however, only now realising what this meuns in shiplwlding and
engineering—how the disturbances and disputes in the labour market,
and with labour fritter away the small maodern margins of profit. A
condition of things which only the most perfect system of costing, and
an extended application of the docile, untiring, and perfectly relinble
machine tool can avert from hecoming disastrous. 1t has become neces-
sary, therefore, to mechanically control as much of the cost of our
structures as it is possible to do, and the great agent in aiding us is the
machine tool.

DISCUSSION.

The PRESIDENT. in invitng discussion, said he only hoped a large
number of gentlemen would express their sentiments on this valuable
and importunt paper. They would pardon him it he laid down the role,
a8 their time was necessarily very short, that no member should speak
longer than ten minutes on the subject.

Mr. T. RicHARDsON, Jun., Mayor of Hartlepool, said he had been
asked to open the discussion, which was a somewhat dithienlt task “con-
sidering his own experience confirmed gencerally all that Mr. Price had
said, especially with regard to the labour required now to produce a cer-
tain amonnt of work with what was required eight or nine years ago, as
at the Hartlepool Eugine Works their output had doubled daring thae
period, yet the number of men employed remained abont the same
although the individual wage wus higher.  They bad long taken an
interest in the question of cheap production, and had found it to result
from a judicious application of machine tools, ax well as systematie
methods of arranging the work to be done, so a8 to reduce to a mininium
the unskilled lubonr, as well as the heavier class of skilled labour, such as
chipping and filing, which was fast disappearing from a modern work-
shop. This was due, to u considerable extent, to the resources of
maciine tool makers, who appeared to be able to satisty every require-
ment. He could not say that av Hartlepuol they had ever suftered from
foreign cumpetition, as the competition they looked for was from the
Tyne and Wear. He quite agreed with Mr. £rice that it was most difhi-
cult to reduce the cost of production, as they knew from experience the
labour part of it was always very impatient to participate in advanee
in the good times, which he hoped were now upon them.
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before them that night it might strike them, as they reflected upon the
points alluded to, that there was far more improvement in the machinery
operations connected with the engines and the machine part of marine
engincering than there was in the hull part. There was a very great
deal of labour—unskilled labour—carried on for which there was really
no reason, and a8 the advancement of education was leading people to
look to something higher than mere “fisty-cuffing ” work for a living, he
thought it was time there was & little sharper looking round in shipbuild-
ing works for a revision of their hand labour. Time after time they
would see two or three men carrying a plate or some other thing up the
slip gangways with danger to themselves and others while there seemed
no good reason why it should not he done hy mechanical aid. While he
was saying that, most of them would say, *“We do not do that in our
yard ;” and yet in every shipyard it was done. When they compared
the hull with the shop work they would see there was a very great lack
of mechanical arrangement. The shop work he had heen accustomed to
had not that immediate reference to ship enginecring that the shop work
of many of them had ; but he had been surprised at the extent to which
machine development had been carried out in shops well arranged and
perfected, so much go that hand labour was reduced to the very minimum.
When a man came to them for employment they said, ** What is your
trade ?” ¢ Oh, well, I don’t know ; I will do anything.” Aud the man
who would do anything was the very man who could get nothing to do;
and if they had no regular trade they generally wanted employment as
gatekeeper or storekeeper. And the man who could do nothing technical
turned up in shipyards where there was employment in the roughest
forms of manual labour. He thought he had perhaps touched upon a
point which needed some development.

Mr. B. G. NicuoL thought the most striking part of the paper was
that wherein it was shown that the value of hand labour had very
materially increased along with the development and extension in the
application of machine tools in shipbuilding and engineering operations,
In his prefatory remarks, Mr. Price appeared to think that the extended
application of machinery was not antagonistic to hand labour ; but he
(Mr. Nichol) feared when they examined the matter more closely they
could not fail to see that the development of machinery was antagonistic
at least to sume classes of hand lubour. It was doubtless within the
knowledge of the andience that it the whole population of the globe were
hand-loom weavers they could not produce in one year the cotton and
woollen fabrics turned out by the Launcashire mills in one week. Again,
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was said as to the time. He (Mr. Fothergill) thonght it was very
important to know the time these men were occupied. and whether they
worked ordinary day’'s work or piece work.

Mr. Prick—These were two exceptionally busy periods, and the con-
ditions under which the men worked was as he declared.

Mr. ForHERGILL, continuing, said, large tools were a great source of
economy, and materially increased the producing puwer. No doubt they
had particalarly noted several very large touls in the shops they had
that day visited. Large overhead travelling cranes for lifting machinery
and heavy weights from one part of the shop to another were, in the
ercction of large engines, a very great saving both in time and labour;
but what he more particularly wished to emphasise was the application
of special tools to special purposes, which undoubtedly constituted the
most economical feature in the puwer of production. In the early days of
railways it was with all seriousness pointed out before the Parliamentary
Committee that if railways were made no horses would be required in the
country. They had all lived to see the absurdity of that statement, and
yet the same argument in some form or other was always being brought
forward. It was a great mistake to argue that they should limit their
power of production. It was impossible to do so; they must of necessity
improve and develop their producing power, which cheapened the cost of
manufacture, thereby creating a demand and making a market.

Sir B. C. BRuwNE said that the first point that struck him in Mr.
Price’s paper as interesting and instructive was where he spoke of “the
iron and steel ship as illustrating very broadly the slow conservatism that
pervades English life.” He (Sir Benjamin) looked upon this, as they did
upon everything, in the way it affected them personally. If it illustrated
the * conservatism of English life ” it showed that English conservatism
was about the strongest force in the world, for he did not sce any other
enlightened nation strike out a ship which much differed from those they
built in this country. Another point he wished to touch upon was,
perhaps not guite so encouraging to them, and perhaps differed from the
spirit and tone taken up that evening. Of course he would ask them all
to remember this, though he did claim to be an engineer, for many years
he had hud to give attention to a great many things bhesides, he did not
devote his whole time to engineering. Well, Mr. Price said that *the
tool must always follow the work,” and also to “secure economic
working the design must be made in view of the tool which is to operate
upon it,” but by adapting the design to the machinery for producing it
too persistently they would get into a groove which would lead to
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The variations between the percentages given for each period arises from
differences in size of engines, or in specifications.” He thought that
would lead many of them to go into dctails, and he would suggest that
the varions marine engineers might contribute to this Institution (it
might be done anonymously if preferred) the result of their own observa-
tions on the relative progress of the value of hand and machine labour,
This Institution would then be of considerable benefit to them all. He
also asked if ** hand labour ” was exclusively hand kibour, or hand labour
in conjunction with machine tools? For instance, were the wages of
labourers assisting at a hydraulic riveter termed hand or machine labour
in the paper ? If Mr. Price would just amplify that point he thought it
would be a great benefit to them. It wounld be interesting if he would
also refer to the question of engincering and shipbuilding in the United
States at the present time in connection with the use of machines. The
difference in the wages paid in this country and the United States was
80 very great that the Americans were not now their competitors.  With-
out trenching upon the question now agitating the American people he
would just give one or two figures from a card sent to him in connection
with the present Presidential election, in which the wages of Englishmen
and Americans in the same trade were compared. He had turned that
of the latter into shillings : —

England. America.
Shipbuilders and Boilermakers 30s. 56s.
Machinists 27s. o7s.
Coppersmiths ... . 28s. 60s.
Platers ... 32s.-34s. 728,
Drillers 26s. 488,
. Riveters 3. 758,
Pattern Makers 34s. 96s.

(N.B.—These English wages represent the lowest rates prior to the advances in 1888.)

They knew the marvellous development in America of machine tools, and
yet their manufacturers with that advantage were unable to compete with
this old country. He said, long may they continue in this way of work-
ing, and allow us to supply the markets of the New World and our Colonics
with British ships and engines.

Mr. PricE, in reply to the discussion, said he would begin with
Mr. Baines's question about the cost, it was the total net cost, inclusive,
of course, of all charges, but containing no allowance or amount charged
for interest on money out of pocket. He (Mr. Price) had not very much
to reply to, but the next gentleman whose remarks he had to refer to
were those very good-natured remarks of his friend Mr. Martell. He
asked what these observations in his paper really meant? Did not
the fact that he came up there and spoke so eloguently against them
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VISIT TO THE HARTLEPOOLS,
OcroBER 20TH, 1888.

SHORT DESCRIPTION OF THE SHIPYARDS, ENGINEERING WORKS,
AND DOCKS.

SER Map (FRONTISPIECE).

THERE are two Hartlepools designated by the Railway Company—East
and West Hartlepool, but whose correct designations are Hartlepool, and
West Hartlepool.

The ancient town of Hartlepool stands upon a rocky promontory
forming the N.W. boundary of the bay, and viewed from Middleton, a
village situated between the Hartlepools, presents a most interesting
picture of English coast life.

From the year 1840 to 1847, Victoria Dock, sitnated at Hartlepool,
and lying to the east side of the Old Harbour, was the only dock the
port had ; but as trade increased, and West Hartlepool sprang into
existence, due to the energy and enterprise of Ralph Ward Jackson,
Esq., its founder, he in 1845 commenced the West Hartlepool Docks,
which communicate direct with the sea by the West Harbour, situated
about a mile to the south of the Old Harbour. The West Dock,
or Coal Dock, was opened in 1847, the Jackson Dock in 1851, and the
Swainson Dock in 1856. The New Docks were commenced by the
North-Eastern Railway Company (who had acquired the dock property)
in 1872, and opened in 1880. They extend in one continuous line
from the Lock, or Tidal Basin, at West Hartlepool, to the N.W. end
of the Old Harbour, thus joining the docks of the two towns into
one system. In addition to these docks therc are extensive Timber
Ponds, the Hartlepools for years being one of the largest timber ports
in the kingdom.

The docks are well supplied with warehouse accommodation, especially
the Central Dock, the warchouse being 807 feet in length and 107 feet
in breadth., Tt is six stories in height above ground, the first being 18
feet high and the rest 9 feet, and there are extensive cellars.

" On the north side of the Old Harbour there is a fine Fish Market,
consisting of a covered-in quay about 600 feet in length, alongside of
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whichfishing boats can get at any time of the tide. The fish is sold by
auction as goon as landed, packed and wheeled direct into railway trucks
which run alongside the quay, forming a level floor, and thus, without
delay, despatched to all parts of the kingdom. In the height of the
herring season 100 trucks per day have been despatched.

On the south side of the North Basin there is a well arranged Foreign
Animals’ Wharf. The cattle pass direct from the ships to the slaughterers’
hands, and the carcases direct into trucks for the London and other
markets.

The dock gates, swing bridges, warehouse appliances, cranes, etc., in
connection with the New Docks are worked by hydraulic machinery,
supplied by Messrs. Sir W. G. Armstrong, Mitchell, & Co., of Elswick,
Newcastle-on-Tyne.

In the north corner of the Central Dock the North-Eastern Railway
Company have constructed a very fine Graving Dock for public use.
Dimensions :—Length, 550 feet; breadth of entrance, 50 feet: depth of
sill, 19 feet; height of sill above dock bottom, 3 feet.

Alongside this dock the Company propose making a second dock of
the same dimensions.

Conveniently situated, and belonging to the Railway Company, there
are four sets of shear-legs and a 25-ton steam travelling crane.

SHEAR-LEGS.

=]
e
&

Victoria Dock, capable of lifting 80
North Basin, ’ " 80
Union Dock, ’ ’e 80
Jackson Dock, ,, » 40

PARTICTLARS OF DoCKs.

Docks. Arca. ; Widthof Entrances. '

. . Acres. ' Feet.
Victorin ... . . . 19 42
Coal . 8 I 42
Jackson .. B 13 50 and 60
Swainson ... . . 9 50
Timber . . . . 34 50
Union . . . . 8 50 and 60
Central . . . e 13 60
North Basin or Lock - 3 60
South Basin or Lock 24 6O
0ld Harbour 200 .
West Harbour . . 41 .
Timber Ponds .. 57 ! 25 and 35

o . ——

! Total area ) 200




VISIT TO THE HARTLEPOOLS. 63

The North-Eastern Railway Company, so ably represented in this
district by Mr. J. Bland, General Superintendent, and Mr. R. Murray,
the Engineer, deserve great praise for completing a system of docks which
offer every facility for the discharging and loading of steamers and ready
despatch of cargoes to any part of the kingdomn.

WM. GRAY & CO.S SHIPBUILDING YARDS, WEST
HARTLEPOOL,

Cover an area of about fifteen acres. I'here are six Building Berths and
two Graving Docks. (See Plate I.) ,

Three of the Building Berths on the north side of the yard launch
into the Jackson Dock, the remainder on the south side of the yard launch
into the Swainson Dock. Vessels of about 380 feet can be built here.
The yard is completely fitted with modern shipbuilding machinery, all
the frames and beams being riveted by hydraulic riveters.  An hydraulie
bending machine, recently added, bends all the keel plates and other
plates cold. All the donkey boilers and iron and steel masts are manu-
factured in the yard, also the sails, blocks, joinery and cabinet work
required in the completion and outfit of vessels. There is also a commo-
dious fitting shop well supplied with modern machinery. The North-
Eastern Railway Company’s lines run into the yard, and the whole of the
shops, sheds, and graving docks are lighted with electric lamps.

The centrul shipyard is situated at the Central Dock, adjoining a large
Graving Dock 560 feet long, and the works of the Central Marine
Engine Company. (See Plate 11.)

The site of this establishment covers an arca of five ucres, and there are
three building berths, 500 feet long. Operations tor the laying out of
this yard were only commenced at the early purt of the year, and there
are already three vessels in course of construction, the whole of the
machinery is not yet placed ; there are, however, very powerful bending
rolls and planing machine capable of taking in 30 feet of plates.  This
yard is in direct communication with the North-Eastern Railway Com-
pany, and the whole will be titted up with the electric light.

Constant communication is kept up between the two establishments
with a steam launch, which runs the distance in about four minutes.
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In 1851, the first marine engine was built, and during the ten years
that followed the marine engincering branch increased rapidly, and
became in 1861 the chief manufucture. Since then wnarine engines of
varions types have been conmstrncted: and. in 1883, the first triple
expansion ¢ngine on three cranks was built for the S.8. ** Para,” owned
by Messrs. Steel, Young, & Co., of West Hartlepool, this being imme-
diately followed by another of larger power for the Dutch Mail Company.
Since then very few engines of any type but this have been’ built.

In 1885, the two-cylinder compound engines of the Union Company’s
steamer “ Anglian” were converted into three-crank triple expansion
engines by the addition of a high-pressure cylinder with Wyllie's patent
valve gear. This alteration was attended with such success that six
engines more of this Company’s Cape mail steamers have since been
altered, also several helunging to the Castle and Orient Royal Mail
Companies, a8 well as others in steamers of the mercantile class.

The * Roslin Castle,” which may now be seen at Hartlepool, is one
of the largest of these steamers, having engines with cylinders 36 inches,
60 inches, and 96 inches, by 60 inches stroke, aud threc double ended
boilers, each 14 feet 4 inches diameter by 17 feet 9 inches long.

In 1886, the first pumping engines on the three-crank triple expan-
sion type were built for the East London Water Works, their capacity
being three million gallons per day, lifted to a height of six Lhundred
feet.

The works (sec Plate I11.) consist of engine building shops, iron and
braes foundries, forges, and all the usunal depariments necessary for the
construction of marine engines.

The Iron Foundry bas a capacity for making all the machinery and
other metal castings required in the engine works, besides supplying a
large outside trade, the total being about 100 tons monthly. The
buildings consist of three spans of 53 feut, 43 fect, and 33 feet respectively,
the total length being 350 feet.

The Forges have a capacity for making 200 tons ! forgings monthly,
and besides all the heavy forgings and shaftings for the engines made in
the works ; they also supply a large outside demand.

The Boiler Department consists of two shops, one having two spans
of 55 feet and 43 feet respectively, and a length of 270 feet ; the other
having two spans of 45 feet ecach, und a length of 142 feet. The
principal hydraulic machiues are a large flanging press, a 14o-to1 riveter,
both by Tweddell. The builer finishing slop is served by a 75-ton geli-
contained overhead crane by Bouth,
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the Central Marine Engineering Company were fortunaze in being able
at once to get up patterns for the triple type, their verr first engine
being on this principle. which engine was shippd exactly three vears
ago. Since then over thirty sets of engines. ranging from ¢ to 1.3
horse-power, have heen turned out, and the present incroasd activity in
the shipbuilding trade has necessitated the commencement of extensions
to several of the departments. A Forge and Stern Frame Shop have
also been commenced, and when these additions have been completed the
works will be dependent on the ontside world for little more than mere
raw material.

THE WEST HARTLEPOOI STEEL AND IRON Co.

These works are situated at the south-east end of the town, in
proximity to the North-Eastern Railway, and are spread over 8} acres.

Until recently nothing but iron was made, but owing to the inerensing
demand for steel, this firm has erccted a most complete Siemen's steel
plant.

The Puddling Forge is at the south end of the works, and consists of
forty furnaces with a 24-inch train, three hammers, cte.

Alongside this, but to the west, lies the Melting Shops, consinting of
gix twenty-ton Siemens-Martin furnaces with sixteen Inghum gas
producers.

At the end of the bench is the laboratory, fitted out in o most com-
Pplete manner.

To the north of the forge, and east of the melting shop, is the Cogging
Mill, with its three ingot heating furnaces, which are charged und drawn by
an hydraulic crane. The mill has rolls 36 inchen dinmeatar, driven by a
pair of reversing engines 42 inches diameter and 5 fort atroke,  The
ingot when cogged is shears] into slate, which are taken away hot 1o
No. 2 Plate Mill.

No. 2 Plate Mill has roils 7 fert lonz by 2% incls diameasr, driven by
a single evbpder engine 36 inches dianeter by 54 inches stroke, the
reversing teing doze thronglh the ord nary wisri gear,

No. 1 Pace Mo s & 2. .0 wnich e theoner jiata are poe0
this isa pul—ver = the tren g LY PRTAIWSL, G A L ey
pusmed o7er 825 ronl S casi v freLt



68 VISIT TO THE: HARTLEPOOLS. .

A third Plate Mil is in process of erection, which will have a pair of
reversing engines, 42 inches diamefer by 5 feet stroke, to drive them ;
the mill being arranged so as to take in rolls capable of rolling the
largest boiler plates, but the usual work being dome in 7 feet rolls 28
inches diameter. On the completion of the extensions an output of over
. 1,400 tons of plates per week is expeoted. -

In connection with the works are the ususl Repairing Shops, and near
them lies the Test House, which is provided with one of Messrs. Joshua
Buckton & COo.’s fifty-ton testing machines.

In the test preparing house are the preparing machine, bending’
machine, ete. ' .
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NORTH-EAST COAST INSTITUTION OF ENGINEERS
AND SHIPBUILDERS,

FIrTu Sessioy, 1888-89,

PROCEEDINGS.

THIRD GENERAL MEETING OF THE SESSION, HELD IN THE LECTURE
HALL OF THE SUBSCRIPTION LIBRARY, FAWCETT STREET,
SUNDERLAND, ON FRIDAY EVENING, NOVEMBER 23rp, 1888,

F. C. MARSHALL. Esq., PRESIDENT, IN THE CHAIR.

THE SECRETARY read the minutes of the last General Mecting, held in
West Hartlepool, on Saturday, October 20th, which were approved by
the members present, and signed by the President. )

The ballot for new members having been taken, the President ap-
pointed Messrs. A. Taylor and R. H. Tweddell to examine the voting
papers, and the following gentlemen were declared elected :—

MEMBERS.

Barclay. James, Lloyd’s Register of Shipping, Newcastle.
Bell, William, Rosehill Terrace, Rosehill, Wallsend.

Black, J., Messrs. J. Merryweather & Co., West Hartlepool.
Bond, C. P. W, 27, Leadenhall Street, Loudon, E.C.
Bourne, J. J., Lloyd's Register of Shipping, Newecastle.
Brown, E. D., Tees Conservancy Commissioners, Middleshorough.
Cochrane, James, 25, Aduana, Cadiz, Spain.

Connell, Charles, 2, Broomnhill Drive, Partick, Glasgow,
Dobson, William, Low Walker-on-Tyue.

Forster, C., 6, Ellison Place, Newcastle-on-Tyne.

(iraham, T. S., 11, Brougham Street, Hartlepool.

Grny, A., Fairfield, Stockton-on-Tees.

Hall-Brown, E., 15, Moor Terrace, Hartlepool.

Hamilton, J. H., 61, Lovaine Place, Newcastle-on-Tyne.
Harrold. F., 14. Rowell Street. Hartlepool.
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portance to them that they should extend their influence to these distinct
localities. At the suggestion and invitation of their friends in Hartle-
pool they visited that place, and whether they looked at that visit from
the point of view of interest to the members from the northern parts of
the district, or from the extended influence of the Institution, or from
the great increase of members which had resulted from that meeting, he
submitted that the visit had been of the utmost interest and value to the
Institution. It was therefore with very great pleasure he moved this
vote of thanks. It placed them, as was said at the mceting, under a large
responsibility with regard to the future. Their visit to the Hartlepools
necessitated at any rate that they should invite the Hartlepools back
again to some other locality, and the probability was that before the
close of the session they would be asked to accord an invitation to their
entertainers to some other part of the district, either to the Wear or to
the Tyne, in order that they might bave another of thuse meetings which
had proved so very interesting on their visit to Hartlepool. He had
very great pleasure in moving this resolution.

Mr. W. Boyp (Past-President) had very much pleasure in seconding
the resolution which had been proposed by their President, and endors-
ing everything that had been said by Mr. Marshall in reference to it.
He (Mr. Boyd) was quite sure that all who were present at Hartlepool
would thoroughly appreciate the way they were received and the very
interesting works that were opened for their inspection. He had an
opportunity at Hartlepool of proposing the toast of “The Town and
Trade of Hartlepool,” and expressing these same sentiments, and he had
very great pleasure in repeating them now. So far as the Institution
was concerned it was a decided step in advance, and one to the credit of
their friends at Hartlepool, and notably their friend Mr. Fothergill. He
hoped that something that was said at Hartlepool would be remembered,
viz., that it might be the beginning of similar visits exchanged between
the different localities which combined to make up this Institution, and
that they on the Tyne, and Wear too, might in some future year throw
their establishments open for the inspection of their brother enginecrs
and shipbuilders, for such u thing could only do the greatest possible
good; and he was quite sure, at least he hoped, that the example set by
Hartlepool would be followed by other parts of the North-East Coast as
years go by. He had very great pleasure in seconding the resolution.

The resolution was put to the meeting, and carried by acclamation.



72 : TRUSTEES.

" APPOINTMENT OF TRUSTEES.

The PrusipuNT explained that euitable offices for the Institution
having been taken on the first floor of No. 4, 8t. Nicholas’ Buildings
West, it was necessary that trustees should be appointed, trustees for the
first: piece of property they had acquired in the way of rooms and furni-
ture. On behalf of the Oouncil, he had to nominate Messrs. W. Boyd-

r. F. C. Marshall,
or any other mem-

drawn up for the
se their becoming
having offices for
arose, it was quite
ants and occupiers,
itering into a Jease.
vhole body of the
therefore neccesary
to represent the
ir behalf. He did
¢ suitable ‘gentle-
had much pleasare
s elected as their
trustees.
This was seconded by Mr. JoHN GRAVELL, and Messrs. Boyd, Doxford,
and Marshall were duly appointed trustees for the Institution.

Mr. JouaN JonnsoN then read a paper “On a New System of
Shipbuilding to facilitate the Application of Machine Riveting to Shell
Plating.”
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ON A NEW SYSTEM OF SHIPBUILDING TO FACILITATE
THE APPLICATION OF MACHINE RIVETING TO
SHELL PLATING.

By JOHAN JOHNSON.

{READ BEFORE THE INSTITUTION IN SUNDERLAND, ON NOVEMBER 23RD. 1888,

ALTHOUGH competition and the increasing dimensions of ships have
compelled shipbuilders to adopt heavier and improved plant in their
yards, no very advanced changes have taken place in the methods of
preparing and combining the material but, in the main points, the old
traditional system that developed out of wood shipbuilding is still in
vogue.

The necessity of improvements in the art of shipbuilding has been
felt ever since the introduction of iron and stecl, and papers suggesting
new systems of comstructing vessels have from time to time been read
before other societies.

The disposition of the material and the mode of combining the vari-
ous parts of a ship’s structure, in order to obtain the greatest amount of
strength and economy of workmanship, can never be too well considered;
and as no paper treating on this important question, from either a prac-
tical or theoretical point of view, has yet been read before this Institu-
tion, the writer ventures to entertain a hope that this paper will at least
lead to an instructive discussion and cause the members to give their
opinions on how improvements should best be effected.

Labour-saving machines of the very best description can now be had
to perform work of the most intricate character. Hydraulic machinery
is used in several yards for riveting the transverse framing, beams, etc.,
before these are erected in their positions, but only in isolated instances
has hydraulic machinery, as yet, been applied with encouraging results to
the shell and the heavier interior parts. All efforts to introduce such
appliances on a more extensive scale have always proved of no avail on
account of the shipbuilders’ inability to change the accepted methods of
carrying out the work.
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longitudinals over a larger surface. The engine and boiler scatings can
with considerable advantage be secured to the longitudinal frame work.
The disastrous results of bilge water washing back and forward is
greatly diminished.

One of Mr. Scott Ruseell’s principal reasons for adopting the longi-
tndinal system was, however, on account of the superior strength such a
system gave in the long narrow ships of the period.

As previously mentioned, the introduction of the longitudinal system
met from the very beginning with many difficultics. Chief among these
were the workmen, who, trained to the old methods of carrying out work,
for various reasons looked askance at any new departure from the system
they had made themselves familiar with.

The registration societies have also frequently been blamed, to a cer-
tain extent, for hindering the accomplishment of new ideas in variance
with their own rules and recommended modes of construction. Of this
censure Lloyd's have had to take the brunt, but on the other hand it must
not be forgotten that Lloyd'’s are placed in a very delicate position when-
ever a deviation from the old routine is contemplated. Moreover, great
credit is due to them for having taken the strength of merchant ships
seriously into consideration and investigated the stresses such ships are
subjected to, so that the material is now better utilised, both the longi-
tudinal and the transverse strength more uniformly provided for and
vessels built in accordance with their rules are on the whole much
stronger than formerly.

For the sake, therefore, of obtaining more strength no new system is
now necessary; but another important motive, viz., the want of mechan-
ical aid in the laying off, riveting, etc., demands an advanced method.
The writer is of opinion that it will hardly ever be possible to introduce
machine riveting to the shell plating, unless ships are constructed on
some sort, of & longitudinal principle.

But before any longitudinal or other new system can be introduced, it
must fulfil the following conditions compared with the present system:—
The cargo space not to be less; access to all parts of the iron work
made easy for inspection and painting; the skin plating to be well sup-
ported; and lastly, but not least important, the weight of material and
the cost of labour not to exceed but if possible to be less.

Vessels built to Lloyd’s rnles can be safely taken as being sufficiently
strong in every respect; all that is needed, therefore, is to produce in a
ship built to a new system equivalent strength to the scantlings provided
for in these rules. Mr, John and other eminent authorities on the
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and 6,‘ Plate VII.—which would probably answer best in a.ship of this
type and size. In some particular cases channel, Z, or T bars may be found
preferable, but there are certain drawbacks in connection with adopting
these sections, such as, for instance, if channel bars were used it would be
difficalt to apply an ordinary riveting machine, and Z bars would be
somewhat costly to bend and twist. unless special appliances were adopted
for the purpose. T bars would be suitable where flush plating is required,
although the amount of riveting would be doubled. Moreover, channel
and Z bars are difficult to make tight where passing through bnlkheads.

The shell plates are from 4 feet to 4 feet 6 inches broad, with a
longitudinal on each landing, taking the same rivets and one inter-
mediate longitudinal on the centre of each strake; this latter may be
dispensed with at the ends where the distance between the landings tapers
off to less than 2 feet.

Shell packing is done away with almost entirely.

The floor plates or webs in the cellular bottom are spaced from 4 to
8 feet apart, depending on the amount of local strength required. 1t
will be noticed here that the bottom plating is well supported by the
longitudinals and the transverse webs.

Deck erections, sach as poops, bridge houses and forecastles, could be
either constructed with broad web frames and longitudinals, or, if this
arrangement was found to trespass too much on the room reserved for
cabin accommodation or cargo, short frames connected to the beam arm
next below it counld be fitted, as shown in Fig. 3, Plate VI.

The ceiling in the hottom is wronght in the ordinary way and the
cargo battens are fitted vertically and secured to the longitudinals by
means of hooks or cleats.

In the prevalent transverse system, the material which constitutes the
longitudinal strength is weakened by not being united, since the shell
plating is partially separated from the stringers and keelsons by the
transverse framing. As most of the stringers and keelsons have to be
carried out to the shell plating and connected thereto, a great deal of
strength is lost through having to be scored over the frames, which
arrangement is also rather costly. In this longitudinal system, which is
submitted to the criticism of the members of the Institution, all the longi-
tudinals are attached to the shell, both combined giving the same longi-
tndinal strength as if the ship was built in the ordinary way. The strong
transverse web frames are all inside the longitudinals and spaced on an
average of about 12 feet apart. The web frames and the broad stringers
are securely connected with diamond plates and, independent of the shell

VOL. V.—1888. K
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iron would be'about ‘45 tons less, or 5 to 6 per cent. of the total weight
of iron. In this saving of weight about 10} tons of shell packing is
included.

From this it ie evident that, without decreasing the dead-weight
carrying capacity, as compared to a vessel with transverse framing, the
vessel in question could be made very strong by adding a trifle to the
scantlings.

The erection of the structure would best be carried out in the follow-
ing order :—First, the keel plates and the centre keelson to be raised
and the preliminary riveting in connection therewith completed. Then
the bulkheads and the principal web frames to be fixed in position ;
through their rigid nature they will serve as correct supports to the
remainder of the framework and no alteration of shape can take place on

the stocks. Next, the longitudinals, previously punched and bent to the ‘

required shape, to go up with each strake and riveted by machinery as
the work proceeds. Very few ribbands are necessary, which will in itself
tend to reduce the working cost. No cumbrous frame-work will be in
the way of the riveting machines, which can then be suspended above the
vessel by means of cranes or travellers.

If machine riveting is to be snccessfully applicd to shipbuilding the
plant must have independent supports, clear of the hull of the structure,
as it i8 too costly to move heavy machinery of that kind, with their pipe
connections, about inside u vessel.

When the height of a deck is reached this can be built in and the
whole iron work below it thus being finished, any cementing or wood
work in the interior may be taken in hand, instead of having to wait
until the whole structure is nearly completed.

The chief aim in planning this system has been to ensure sound and
accurate workmanship in plating and riveting, without being solely
dependent on the varied skill of the mechanics, and to reduce the cost of
production’by substituting for skilled labour every mechanical aid within
our reach.

The writer begs to specially thank Messrs. Joseph L. Thompson &
Sons for the interest they have taken in the system ; having been stimu-
lated by the encouragement given by them, he has ventured to bring the
system before the notice of the Institution.
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long, the riveter must be capable of swinging casily from the centre line
of the ship to the outside of the shell plating, consequently it must
be hung from a travelling crane, which in turn must be supported on
columns placed between the vessels, and a line of columns outside the out-
gide vessel, the crane designed to be of sufticient height to clear the upper
deck and have appliances for lifting over the beams, bulkheads, cte..
rapidly and casily. Granted this done, it would be a splendid arrangement
for hoisting the framing, plating, and other material into position. Look-
ing at the matter more in detail, it would scem to be necessary to have at
least twelve cranes to each ship with two riveters hung from cach crane
so as to command and work hoth sides of the ship, and each riveter
should be hung from a sort of inverted cranc gecured to the travelling
crane, which should be of considerable radius so as to work without in-
terfering unduly with the riveter on the other side of the ship hanging on
to the same travelling crane. All this could not be done without a very
large and expensive addition to the present shipbuilding plant, and was a
factor requiring a great deal more attention than has been paid to it in
the paper. Then as to the additional strength in the bow gained by the
system, he was afraid in some cuses the remedy was worse than the
disease. In the event of a heavy collision in the stem, it was quite
possible these longitudinals, if they did not buckle up, would disturb, and
to & certain extent, destroy the collision bulkhead as he had observed
in several cases even with the ordinary style of construction. There wus
not the same objection at the after-cnd of the vessel, on the contrary
great henefit would be derived from having a better, more direct and
rigid attachment from the stern frame to the adjacent framing and shell
plating. Another matter he derired to draw attention to was the
drainage of water down to the pumps. How was the water to get down ?
Say from the upper part of the bilges to the rose boxes near the centre
line of the bottom ; and as this was a somewhat important matter it was
desirable that some arrangement should be indicated for the purpose.
So far a8 he could sec by the plans, the longitudinals would either have
to be filled up with cement, which was a heavy and rather old-fashioned
way, or holes would be made in the longitudinal bars. Looking at the
size of these bars, and considering they were unsupported between the
web frames, he did not consider they were strong enough to admit of holes
being made in the webs. In fact the longitudinals seemed rather light
altogether for the work they were supposed to do in supporting the shell
plating as they were shown, and that brought him to what he had been
considering for some time : the writer had not put before them the parti-
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could be worked easily and te great advantage. He was pleased to hear
that a recognised society was quite prepared to accept the vessel. as this
got over one difficulty ; all that was now necessary beiny the assistance of
some enterprising shipowner willing to spend some money, who would
give the system a fair trial. It would be a very difficnlt matter indeed to
give an approximate estimate of what a vess: built on this system would
cost, owing to the trouble there was in getting workmen to accustom
themselves to anything new, there being quite sufficient trouble at times
to get them along with the present svstem of framiny if any new departure
was made. The method of framing seemed to him open to serious
objections. In the present transverse system of framing it was possible
to get a large body of men drafted on to a vessel in a very short time,
whereas in the proposed system of erection, making due allowance for the
benefits which would be derived from the use of riveting machines the
vessel would require to be very far advanced in sume directions before a
large body of men could be empluyed profitably. He thought the three-
ply riveting through the shell and longitudinal frames objectionable, as
there was trouble in getting fuir holes even in the present system where the
number of three-ply holes is limited. Of course if the holes were drilled
this difficulty could be surmounted, but the work would be retarded and
the cost of production increased. Again, he noticed frum the section that
the lugs for attaching the web frames to the longitudinal frames were
shown fitted to the bosom of the bar. This arrangement he thought would
interfere with the riveting of the shell behind the lugs; an objection,
however, which could be got over by using a section of bulb angle with
the bulb inside and placing the Ing on the back of the frame. But
perhape it was the intention to rivet the shell before the Ings were
put on.

Mr. Jouxsox—No. The intention was to rivet the lugs on first.

Mr. Mu.LaR—Then he should certainly place the lng on the opposite
side of the frame, as, if placed there, it would not interfere with any of
the riveting. He also thought that it would be advisable to keep the
landing edges of the shell clear of the longitudinal frames, but quite close
and parallel to them. One of the previous speakers proposed the intro-
duction of additional brackets to strengthen the longitudinals in the
double bottom. This he thought would be unnecessary, as the frames
were spaced quite close enough to support the shell and had sufficient
strength in themselves to do all the work required of them between the
transverse floors, which Mr. Johnson states are 4 to 8 feet apart on an
average. Regarding the drainage of the vessel, although this at first sight

VOL. V.—1u88, L
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it could be got over. Most of them engazsl in shipluildins were fally
alive to the advantages vained in heing able 13 2.t the w.rk templuteld
and shaped before any frame work was erected. and they winld b anivien
pleased if Mr. Johnson was able 1o develop swme methal by which this
could be done correctly and rapidly s as to lessen the wost and increase
the rapidity of production. Secing that the trength wains1 by the intro-
duction of web frames is fully recgnisel, he thoughe that if the crdinary
transverse frames were made lighter in the present system. th+ niniter of
web frames increased and additinnal lingirudina! string-rs introduced,
the strength of vessels might be greatly incr-assl with the sams weizht
of material and at about the same cost. He= hoped that a2 no very distant
date they would have the pleasare of seeingz Mr. .J..Linw.n’s projasad syatem
reduced to actual practice, and he wished him zvery cuccess in the working
out of his ideas.

The PRESIDEST ohserved thut all the spakors had referred more or
less to machine riveting. and the difficuliies incident v its application.
Mr. Tweddell was present and might <ay ~anscthing ts then, Le having
applicd the machine. He (the Presid:nt) funciel tie o Lad Towen many
arrangements adopted to gt over thes: diffienities

Mr. R. H. TwEDDELL said, be came that evenine no: to spock wbeosis
hydranlic riveting machin:ry, bat to hear what was the nutare of the
proposed alteration in skip consirretion by which the application of <uch
machinery cculd be facilitated.  He (Mr. Tweddeli, had in a jajer read
by him before this Instittion aiready pointed cat that it was not the
absence of suitable riveting applianess which preventsd mechanical
riveting being applied o ships as sucessefnlly as it had already been to
bridge and boiler work. bt that shiphuilders would not alter their mode
of erecting and constructing ships. Thle author of this paper however
had approached the subject in the rizht way. but before they oould expect
to see ships mechanicaliy riveted shipbaiiders would have to spend an
amount of money in 0.8 und crane appliances far excewding, in pro-
portion, that now laid out by boiler and bridge builders. His friends
Messrs, J. L. Thowpson & Sons had made 4 good eommenesment
in that way, and s«ing that the anthor of this paper had the best
wishes of thiz firm, as expressed in the paper jus=t read. he hoped that
they would soun s the’r way «lear v still further develop the applica-
tion of machinery to riveting ships in their yard.  As was well known,
the question of riveting the top aud bottom members (50 to speak) of
a ship—looking upon the structure a8 a girder—was now satisfactorily
solved, and it would seemn strange if the intermediate plating could not
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far as to endorse pretty well all that Mr. Tweddell had said as to the
difficulties and how they could be got over. He (Mr. Allott) thoaght. too,
that it was merely a question of arranging the cranes. If they could get
the machines where they were wanted there would be no difficulty in
applying them. The system that he was interested in was rather different
to that of Mr. Tweddell's ; it was the compressed air system. It had its
special advantages, just as the hydraulic machine had its advantages.
One of the advantages they claimed for the compressed air riveting
machines was the low-pressure they worked at. They used ordinary four-
ply flexible hose, and could take it anywhere about the vessel ; they found
they had no leakages or anything that way. They could also utilise the
compressed air in other ways. Mr. Tweddell spoke of the hydraulic drill,
they had also compressed air drills, and used the same compressor for the
oil burning rivet furnaces as well as the Lucigen Lights. Considering
this system was only recently introduced into England he considered they
were doing remarkably well, and were at the present time fitting np some
of the yards on the Clyde, and they had them working in their own town
here. As far a8 regarded the number of plies to be riveted it did not
matter whether it was three or a dozen. At present they were riveting
up as many as twelve thicknesses of plates in bridge building, putting in
rivets eleven inches long and one inch in diameter. As to the laying off
he could only endorse what Mr. Tweddell had said, at present they had
very little difficulty.

Mr. W. Tago. Doxrorb said that the paper which had just been read
was a very interesting one and one upon a subject which was becoming
of increasing importance, if they were to apply mechanical means for the
riveting up of the shell, ctc., of iron or steel vessels. A good deal of
reference by the various speakers had been made to Lloyd’s, and by
many Lloyd’s Committee were blammed for not agreeing more readily
than they did to suggested improvements. They must, however, con-
sider that Lloyd’s was a very important body, and had to safeguard im-
portant interests, not only the interests of the shipbuilder, but also those
of the shipowner and underwriters, and when they consider that, they
should not be too hasty in their judgment when they found that Lloyd’s
were slower in acting than they should like them to be. However, from
what Mr. Gravell had said it was apparent that the Veritas Association
was prepared to accept something on the basis of the proposal they had
before them, and if so Lloyd’s would be compelled to follow suit; un-
fortunately there were no definite calculations in the paper showing how
the strength had been worked out, but as Mr. Johnson had promised to
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Mr. DoxrorD was very glad to hear Mr. Tweddell say so, but he
(Mr. Doxford) was satisfied that with the present mode of construction it
was perfectly impossible to apply hydraulic or any mechanical means of
riveting of the shell plating of vessels.

Mr. TweDDELL—I have given it up long ago.

Mr. Doxrorp (continuing) said, if they could get a better and
cheaper method of construction the sooner it was introduced the better.
From what Mr. Tweddell had said it only required the shipbuilder to
have sufficient courage to lay out capital in the necessary plant, etc., to
enable a complete system of hydraulic riveting to be adopted, but hefore
builders would be inclined to lay out the extra capital, which would be no
small amount, they would want to be pretty sure of getting a fair return
upon the money cxpended.

Mr. Geo. N. ARNIsoN, Jun., said, it was gratifying to have Mr.
Johnson’s paper read before the Institution, as if any practical result
accrued the North-East Coast Institution of Engineers and Shipbuilders
would to a certain cxtent share in the honour of having taken the first
step in the adoption of longitudinal framing in place of the present
practice. They had brought before them the arrangements and
scantlings of an ordinary “dead-weight cargo” steamer with no hold beams,
but he should like to have secen how the author would propose to arrange
a large passenger steamer with several decks laid. Some years ago he
(Mr. Arnigon) got out a design for a twin screw steamer, 660 feet in
length, 70 feet heam, in which it was proposed to adopt the longitudinal
system, but with the longitudinals at least twice as wide apart as those
shown in the drawings accompanying Mr. Johnson’s paper. The vessel
was also intended to have a complete central fore and aft bulkhead.
He (Mr. Arnison) would like to know had the writer of the paper in
calculating the longitudinal strength of the vessel designed to be built on
the new system taken cither the “hogging” or the “sagging” strains, or
both ? Only having seen the scantlings that evening he could not speak
positively, but it appeared to him that it was likely the longitudinal
strength must he more than three per cent. in excess of that of a similar
vessel transversed framed, built according to the rules of Lloyd’s Register.
He thought the longitudinal strength might be fairly reduced, and that
it would be advisable for a ghipbuilder in designing a vessel of this class
to keep the scantlings below what he was actually inclined to finally adopt
in the vessel, for when midship sections, etc., were submitted to Lloyd’s
Surveyors and Committee, alterations and additions were almost certain
to be required. They had heard that this was so during the present
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had already been mentioned. One of the great difficulties would be to
get workmen to accept piece-work prices, us they would hardly know
what to ask, or would ask something outrageous. The first vessel
would probably have to be built on time wages, and as had been pointed
out by Mr. Millar it wounld be very difficult to form an approximate
estimate of the cost. A point in the paper that surprised him (Mr.
Arnison) was that in the writer’s reference to Lloyd’s Register he gave
that society so much credit for the existing system of scantlings. He (the
speaker) did not think a great amount of credit was due to Lloyd’s
Register. What were some of the facts 7 In 1855, when the Committee
first issued tables of scantlings, they were based o much upon the practice
in wood shipbuilding as to require for an Al vessel frames 16 inches
apart, and shell plating of a minimum thickness of 1 inch for a vessel of
8,000 tons ; and when in 1857 the frame spacing was increased 2 inches,
the entire shell plating was increased one-sixteenth in thickness. The
late Underwriters’ Registry for Iron Vessels deserves special mention in
any discussion as to the fitness of existing rules and scantlings for
modern shipbunilding. Prior to its existence ‘‘surplus scantlings”
were in vogue, and how long they would have continued to be so, if it
had not been started in 1862, who could say ? The Underwriters’ or
(as it was commonly known) the Liverpool Registry at once commenced
to class vessels built on considerably lighter scantlings, and in 1863, ap-
parently to compete with its mode of classing vessels for twenty years, etc.,
the Committee of Lloyd’s Register announced in future iron vessels would
be classed Aa, AB, Ac, and widened the spacing of frames to 21 inches.
Will anyone deny this was largely, if not cntirely, due to the opposition
of the Liverpool Registry ? Aguin, the latter society early based most of
the scantlings on the dimensions and proportions of vessels, while Lloyd’s
Register employed the tonnage as their basis; but in 1870 this bulwark
of Lloyd’s Register was removed, and to the great amusement of
many connccted with shipping they again altered the symbols of classiti-
cation, and made them for new iron vessels 1004, 904, 804, etc. It was
only just that the credit of the improvements in the scantlings and
strength of iron and steel vessels should be properly assigned, and no
small share of it was due to the Underwriters’ Registry for Iron Vessels.
Some remarks had been madg‘ about the excessive cost entailed for water-
tight collars at the bulkheads by Mr. Johnson’s proposed arrangement of
building vessels. No doubt the cost wonld be great if collars were
smithed from angles, but a firm in the north of Ireland, which had both
engineering and shipbuilding establishments at no great distance from
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where as they had an opportunity of seeing in the Forth Bridge. The
engineering skill brought to bear upon that structure was simply (to his
mind, and he knew he expressed the opinion of many others) mar-
vellous, and of immense credit to the gentlemen who had the charge and
responsibility of that work. With regard to the workmen a great deal
had been said, and one had to be very careful in speaking here, so that
they put their views very clearly. The difficnlty at the present day was
not that they had too many men, but that they very presently would
have far too few men. At this moment the great difficulty in many
places was to get men. What they wanted was for the shipbuilders to
increase the power of the men by the application of machinery and
capital, and capital would be invested to much greater advantage than
in paying it away in wages from day to day. The time of the meeting
was now expired. He should have liked to have said more. He thought
their friends of Lloyd’s had received a little hard hitting that night. He
did not say they did not deserve it. On that subject there was a con-
sensus of opinion in the shipbuilding community that did not exist on any
other. He did not know that what had been said by Mr. Johnson and
Mr. Gravell would have any effect ; if not, they would have to work in
some other direction, and Lloyd's would naturally move in their own
interest. He could bear out what Mr. Arnison said about the Under-
writers’ Registry. He happened to be in the midst of it, and his friend
Mr. Martell, and himself had had several brushes on the subject ; but he
was quite sure Lloyd’s, when they were shown by the engineering talent
of the country that ships could be built in a specific way, would yield.
He though shipbuilders should study more than they did what had been
accomplished in bridge building. There was more shown in bridge
building, in accurate plating and manipulation of plating, than had ever
yet been attempted in shipbuilding. He had nothing further to say than
to move for their acceptance a very cordial vote of thanks to Mr. Johnson
for the able paper he had read, which had led to such a valuable and
interesting discussion.
The vote was cordially given, and the discussion was adjourned.
The meeting then closed.
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NORTH-EAST COAST INSTITUTION OF ENGINEERS AND
SHIPBUILDERS.

FirrH SEssioN, 1888-89.

PROCEEDINGS.

FOURTH GENERAL MEETING OF THE SESSION, HELD IN THE
LECTURE HALL OF THE LITERARY AND PHILOSOPHICAL
SOCIETY, NEWCASTLE-UPON-TYNE, ON MONDAY EVENING,
DECEMBER 17tH, 1888.

F. C. MARSHALL, EsQ., PRESIDENT, IN THE CHAIR.

THY SECRETARY read the minutes of the preceding General Meeting
held in Sunderland, on November 23rd, which were approved by the
members present, and signed by the President.

The ballot for new members having been taken, the President
appointed Messrs. J. T. Milton and J. J. Campbell to examine the voting
papers, and the following gentlemen were declared elected :—

MEMBERS.

Bartliboi, Jehangir Framji, Bombay, British India; (temporary address) 1, Olive
Street, Sunderland.

Boddy, John, 39, Milton Road, West I{artlepool.

Cama, Nusserwanji Bomanji, 17, Gergaum Back Road, Bombay, British India.

Faruffini, Capt. M. C,, 6, Claremont Terrace, Newcastle-on-Tyne.

Hardwick, Norman, 140, Rye Hill, Newcastle-on-Tyne.

Harvey, Alfred, Messrs. Darlington Forge Co., Darlington.

Haswell, Robert, Messrs. Harland & Wolff, Belfast, Ireland.

Pascoe, James Roger, Tyrmount, Woodford, Essex.
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THE LIBRARY AND READING ROOM BYE-LAWS.

1.—The Library and Reading Room shall be managed by a Com-
mittee, called the Library Committee, who shall have charge of all books,
papers, specimens, etc., which may belong to the Institution. It shall
consist of five members of the Institution, of whom at least two shall be
members of Council.

2.—The books and other property of the Library shall be vested in
the Trustees appointed by the Institution.

8,—The Library Committee shall be appointed annually, at the first
meeting of the Council in each session, and its members shall be eligible
for re-election.

4,—The Secretary of the Institution shall be Librarian, and shall
also act as Secretary to the Library Committee. Three members of the
Committee shall form a quorum.

5.—The Library Committee shall be responsible for the binding and
purchasing of books, periodicals, papers, etc., and for the expending of
all money voted by the Council for its use. It shall appoint an attendant
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who shall act as Assistant Librarian. It shall make Bye-laws for the
management of the Library, subject to the approval of the Council, and
present an annual report to the first meeting of Council held after the
annual scrutiny of the books, referred to in Bye-law No. 18.

6.—Except when closed by special order of the Library Committee,
or when the Council i8 sitting, the Library shall be open for consulting,
borrowing, or returning books, every week day, except Christmas Day,
New Year’s Day, and Good Friday, Monday and Tuecsday in Easter
week and Whit week, and from the first to the second Saturday in March,
as mentioned in Bye-law No. 13. On Saturdays it shall be open from 10
o'clock a.m. till 1 p.m., and from 8 p.m. till 9°45 p.m. On other days
it shall be open from 10 a.m. till noon, and from 1:80 p.m.- till
9°45 p.m.

7.—Books shall not be lent to any persons except members, associates,
or graduates of the Institution, but a person entitled to borrow a book may
send a messenger with a signed order for it

8.—Each member shall be entitled to introduce a friend to the
Reading Room, whose name shall be written in the visitors’ book,
together with that of the member introducing him.

9.—The books marked with an asterisk in the Catalogue shall be
kept only for consultation in the Library, and shall not be lent. Pending
the preparation of a Catalugue, the Librarian shall be instructed by the
Committee as to which books shall be withheld from circulation.

No periodicals, magazines, or pamphlets shall be issued for circulation
until after they have been bound and added to the Lending Library.

10.—The Librarian shall keep a register in which he himself or the
attendant shall enter the titles of the books lent, the date of lending, the
name of the borrower, and the date of the return of the book to the
Library. The borrower of the book or the bearer of his order shall initial
the entry of such borrowing, and the Librarian or the attendant shall
initial the date of the return of the book.

11.—No person shall borrow or have in his possession at one time
more than two volumes belonging to the Library.

12.—No member shall retain a book longer than fourteen days, ex-
cluding the duy of issue. He shall be responsible for the safe return of
the book, and if it be damaged or lost he shall make good the cost of
such damage or loss.

13.—All books belonging to the Library shall be called in for inspec-
tion and the lending out of books shall be suspended from the first to the
second Saturday of March, inclusive, of cach year, and members shall be
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been approved of by the Council. They were now submitted to them for
their confirmation. The whole question was open to discussion, and it
was for them to say Yes or No to their adoption.

On the motion of Mr. J. T. MiLTON, seconded by Mr. ROBERT

THOMPSON, the Bye-laws were adopted.

Mr. JouaN JoHNsON replied to the discussion upon his paper “On a
New System of Shipbuilding to facilitate the application of Machine
Riveting to Shell Plating,” after which Mr. JoHN A. ROWE read a paper

on “A New Wave-Motor.”
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ADJOURNED DISCUSSION ON MR. J. JOHNSON’S PAPER
ON A NEW SYSTEM OF SHIPBUILDING, Eroc.

The PRESIDENT invited further discussion on Mr. J. Johnson's paper
“On a New System of Shipbuilding to facilitate the application of
Machine Riveting to Shell Plating.” Generally, he thought, the system
was approved as being an useful and valuable one, provided they could get
Lloyd’s and the other registries to adopt it.

As there appeared to be no more speakers on the subject, the
PRESIDENT called upon Mr. Johnson to reply to the discussion.

Mr. J. JoHNSON, in replying, said the Registration Societies had been
mentioned a good deal in the discussion, and of course the prospects
of ever getting a new system introduced depended so much on their
ruling, that if a ship of this type could be classed half the battle
might be considered won.

As Bureaun Veritas had already given their entire approval, it was to
be hoped, that if Lloyd's could be persuaded to look into the matter
thoroughly they would also give a favourable verdict. He begged to
express their gratitude to Mr. Gravell, for laying the system before the
Bureau Veritas Committee in Paris, asking them to give their opinion,
with the favourable result mentioned. Additional brackets, connecting
the longitudinal bulb angles to the transverse webs in the double bottom,
as recommended by him, might be very valuable indeed and would not
materially increase the cost. Details of that kind would be further
completed in the course of experience.

Mr. Sivewright and other speakers objected to three-ply riveting,
but he thought Mr. Tweddell and Mr. Allott had altogether disposed of
that difficulty. It was impossible to build a ship without introducing
three-ply rivets in & large portion of the structure, and if only the holes
were fair and the material properly closed up, a8 when using machine
tools, there could be no objection whatever to this. A well arranged
system of travelling cranes above the building berths to carry the riveting
machines, as well as transporting other weights to and fro, would be of
very important assistance, but they need not be of such a complicated
character as to incur any large outlay of capital.
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web frames stood 1} inches deeper from the shell than in the sister ship,
built on the transverse system and, as these web frames were spaced the
same distance apart in both vessels (see Fig. 1, Plate V.), there was
very little hold capacity lost.

Mr. Arnison asked how they proposed to deal with a passenger vessel,
but, of course, as far as the iron or steel structure was concerned, there
would be no difference whether the ship was intended to carry passengers
or cargo, and any extra number of decks would not make it more com-
plicated. From the calculations of the longitudinal strength (see
Appendix, page 96) Mr. Arnison would at once see that it was not
attempted by the writer to ascertain the actnal stresses for “ hogging ” or
““ sagging ” either in still water or in a seaway, but only the comparative
strength between the two systems. Mr. Arnison first thought the
longitudinals too close, and then again said he considered the shell was
not enough supported. The longitudinals did the same service in
supporting the shell between the web frames as intermediate transverse
frames, spaced 2 feet apart, so that if these longitudinals were also 2 feet
apart the shell ought to get the same amount of support, and Mr.
Arnison’s proposal to fit * short disconnected ordinary transverse frames
from longitudinal to longitudinal” would, in addition to increasing
weight and cost, be absolutely useless.

A copy of the calculations of the longi-
tudinal moments of resistance of the two 3 -3« 7-/6¢ha

systems was appended (page 96). The 14;'.;.3-
figures given in the paper for the trans-
verse strength were simply the moments Angles, 37 35 4

of resistance of six Lloyd’s frames against Hate. 12+ 4"

one web frame, thus,

The * moment of resistance” was taken as the moment of inertia divided
by the distance of the neutral axis from the furthest edge of the section.

In conclusion, he could only say that he was very much indebted for
the kind reception his paper had met with. He thought the discussion
had proved most conclusively that more labour-saving machinery was
wanted in the shipyards, and that shipbuilders, on the North-East Coast
especially, were agreed upon one point, viz., that a change of some kind
in the present method of construction was bound to be introduced
gooner or later. He trusted the day was not very far off when machine
riveting would be successfully applied to the shell plating.

The PRESIDENT moved, and the meeting unanimously agreed, that
their best thanks be given to Mr. Johnson for his very interesting paper,
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A NEW WAVE-MOTOR.

By JOHN A. ROWE,

{READ BEFORE THE INSTITUTION oN MoNnAY. DECEMBER 17TH, 188K

For several years the writer has leen engaged in attempting to construet
an apparatus to automatically discharge the heavy guns of men-of-war
when the vessel is on a level keel—and only then. The usefulness of
such an instrament was forced upon his mind by his experiences afloat
in HM.S. * Lord Warden,” one of the stiffest vessels of H.M. fleet, and
the heaviest roller. Shot intended for the target would occasionally, in
spite of the utmost care, ascend skyward—others less ambitious sought a
watery grave as soon as they left the muzzle of the gun. If good
shooting was desirable in 1870, it is absolutely necessary now that the
discharge of one shot from a large Armstrong gun costs not less than
£100. The thought has for years been present with the writer that the
man who could give to the British Navy an instrument that would
in stormy weather at sca enable the guns to be fired with the same
accuracy as is obtained from batterics on shore, would, at least,
double its offensive power. In his scarch after a reliable gun-firing
apparatus the writer found the Wave-Motor, an invention that at first
seemed to have successfully solved the gun question, and other questions
also. Before describing the motor, perhaps it would be well to say a few
words on the subject of wave-power, and if the preliminary explanation
given in this paper should appear to some of the members as more or less
clementary, the writer would respectfully point to the composition of this
Institution, which embraces shipowners as well as shipbuilders—yonthful '
engineers as well as heads of important establishments.

With the object of learning what were the accepted opinions of
anthorities on matters relating to a ship’s motion at sea, the writer has
turned to the Transactions of the United Service Institution, and also
to the work of J. Scott Russell on Naval Architecture. The two great
experimenters and writers, Froude and Scott Russell, seem to have more

VOL. V.~1068. Y
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rughed in the opposite direction, and if, instead of catching the wave in
either reservoir the doors be left wide open, the wave will simply rush to
and fro through the length of the channel, until the resistances referred
to bring the water to repose. This little experiment gives one a vivid
idea of the genesis of waves, and the relation of waves to water.

If any one should doubt the ability of waves to develop mechanical
power in floating or other structures, an ocean trip to the home of long
prevailing winds will soon set his mind at rest; for there huge walls of
water are heaped up, which advance with the regularity of trained soldiers
and with the force of mountaing in motion. But without going from
home we can witness wave-power disintegrating the rocks of our coast,
.and flinging great masses of masonry from one point to another in a
manner that would be inexplicable but for the knowledge that water
though possessed of less specific gravity than most rocks, is like the rocks,
a material substance. Sails spread to the wind impel a vessel through
the water; why should not a force exerted upon the hull be made to
produce a powerful propelling effect 7 We will proceed to consider this
point.

It is not the writer's intention to refer to any form of motor except
one existing in the ship herself, and a moment’s reflection will satisfy one
that the more powerful the ship is as a pendulum, and the more rapidly
she rolls, the more efficient will she be as a generator of power. Now
the formula for ascertaining a ship’s period when rolling in smooth water

is :—Period in seconds = = J qk:n , where £ = the radius of gyration,

g = 822, and m is the vessel’s metacentric height. To build a vessel
for gun-firing purposes—to build a steady ship—the period is increased
by increasing % and decreasing m. But for motor work the reverse
course would be followed, and m made as great as possible.

Fig. 4, Plate IX,, represents a vessel heeled to an angle of 30 degs.
Her metacentric height is 6 feet, her displacement 9,500 tons, and let
it be assumed that she makes twelve oscillations per minute, each oscilla-
tion being 60 degs.

B and B, are centres of buoyancy, (+ is the centre of gravity, GZ is
the righting arm, M G is the metacentric height, Z G, is the versed sine
of the angle of roll.

Now the work put into the vessel hy the waves per roll is approxi-
mately her total weight multiplied by the height her weight is.lifted
through, viz., the versed sine of the angle. And whatever work is put
into the ship must be taken out of her by some agency or agencies,



That efficient motors could find work to do on board ship is certain,
if we may judge by the remarks made by Mr. Martell of Lloyd’s when
discussing a paper read by Mr. Phillip Watts in 1885 on “The Use
of Water Chambers for Reducing the Rolling of Ships at Sea.”

“ T gathered,” said he, “that the excessive rolling of the ship was so
great that she rolled herself to pieces. She was loaded with a general
cargo from America, and in a violent storm her rudder-chains broke, the
vessel got into the trough of the sea, and rolled so tremendously that she
begun to leak, and they were obliged to forsake her. These ships were
from 4 to 6 feet greater beam than it has been customary to build ships of
that description and size, and I have a strong opinion that by increasing
the beam quite as much, if not more, danger is being incurred than
there was before with the comparative smallness of beam to which
attention was deawn,”

Well, geutlemen, having belonged to a tremendous roller for three
years, and having noted her behaviour in storms when sails were set to
steady her, wied huving been in the floot off Finisterre when the “Captain

T\




A NEW WAVE-MOTOR. 109

capsized through want of stability, the writer would prefer a few feet
extra beam to the poor things afloat possessed of comparatively little
beam, whose metacentric height is so small that they are quite unable
to set a stitch of canvas to the wind when they are laden with homo-
geneous cargoes. But every man to his taste. The remarks, however,
of Mr. Martell, who is a great authority on shipping matters, are worth
remembering, as showing that positive danger may arise from great
metacentric heights if no anti-rolling power be placed in the ship.

We will now proceed to describe the wave-motor, Fig. 5, Plate X.
This instrument, originally intended for another purpose, has been
variously termed a wave-motor, a seismoscope, as well as an automatic
gun-firing apparatus.

- 8 is a hollow sphere containing a liquid—say mercury; C isa cylinder
containing an asbestos-packed piston. The cylinder and sphere are con-
nected together by a pipe P. The piston rod, at its upper end, is
attached to the lever L. (A connecting rod is omitted.) This lever
works on the fulerum F. On the left hand side of the fulerum is a long
spiral spring. C1T.is a clock connected by a spindle, shown in dotted lines,
to a cylinder R, also shown in dotted lines. At P a pencil is fitted in
the lever and made to project through the curved slot, and hear upon
paper wound round the cylinder R.

B and B, are contact breakers, and the electric circuit is completed
by wires which lead to the galvanic battery and the heavy guns.

At the extreme end of the thick mahogany board Z BY B, the arc
is divided into 80 degs. below the horizontal line and 30 degs. above it.

Q is a spirit level used for determining the horizontal position of
the board. X is a stop-cock or valve, at the bottom of the cylinder C.

The dotted line showing the path traversed by the centre of the
sphere 8 is marked in divisions corresponding to the divisions on the
board Z BY B,, and at the height of the angular divisions horizontal
lines are drawn from the vertical one V T, each line being drawn to scale,
and measuring the sine of the angle agninst which it is abreast of.

With the view of marking off the divisions and fixing everything in
the shop prior to fitting the apparatus on board ship, let us, for the sake
of explanation, imagine the pipe connecting N and C to be a flexible tube,
and further, let us imagine that the volume of S is so much larger than
the volume of C that when C is full of mercury there is still a little left
in the sphere 8. 'This is to ensure the whole length of pipe being
always full. '

To set the apparatus, bring 8 to the angle of 30 degs., as shown in
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and with a period of 34 seconds. It moved on friction rollers, and was
so carefally balanced that, “ when at rest, a breath on the circumference
of the wheel caused it to move perceptibly.” But its extreme delicacy
renders it unsuitable to the treatment it would be subjected to under the
ordinary conditions of nautical life. If a breath moved it, so would a
breath or a speck of dust hinder its true action; thus the need of another
apparatus becomes obvious.

Regarding the instrument as a wave-motor, let us for a few moments
examine the work performed when the apparatus was being marked off
ready for service afloat.

When 8 was raised from T to the angle of 30 degs. (the position on
sketch), the work done was the lifting to the height of T N as much
mercury as would fill one-half the capacity of the cylinder C. When 8
was raised to R, we lifted to that height as much nercury as would fill
the whole cylinder, or rather, we should have done in both cases what we
have said, if the stop-cock X had been closed; but, as the cock was left
open, the mercury was gradually flowing down the pipe and pressing up
the piston during the whole vertical motion of 8. The work performed
was not lifting the tokole weight of mercury through the sine of 60 degs.,
but one-half the weight through that distance. And a certain propor-
tion of this work can be recovered.

Instead of the small cylinder shown in sketch let the cylinder be
2 feet diameter and 4 feet long. Its capacity will be about 12} cubic feet,
and the quantity of mercury necessary to fill it will be (assuming 1 cubic
inch to weigh % 1b.) 10,852 lbs,

Let the radius C T be 20 feet. Let the sphere be moved up 60 degs.
from T and down 60 degs. six times per minute. Find the work done.
Using the formula we have explained—

(1.) 10,852
2

. (o]
x sine 60° x 20ft. X 6 _ 5,426 x 17°82 x 6

33,000 33,000 =17 I.H.P.

Turning now to the card M V T, we can measure its ordinates which
are sines of the angles passed through, and the mean of these multiplied
by the radius, multiplied by twelve, will give the mean height of the
sines in inches, and this divided by two will give the mean pressure on
the piston. Then—

Area of cylinder.  Btroke. Lbe.

2.) 452 x 4 x 5 x 6 _ ..
35000 = 177 LH.P.
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These two results are practically the same, and they are shown in this
way in order to establish the truth of the first mode of computing the
work done.

A moment’s reflection enables one to perceive that the relations
existing between the weight 8 and the spring, or the tension of the
spring, are as intimate and peculiar as the positive and negative forces of
electricity are to each other. or as light is to shade. One cannot be called
into activity without the other appearing, and the disappearance of one
means the annihilation of the other.

When 8 is at T there is no tension on the spring. Weight and
tension may as yet (so far as the invention is concerned) be considered
non-existing. But the moment 8 is raised above the centre of the
cylinder (its horizontal centre) tension appears; lower S, and tension dis-
appears. Raise S 2 feet or 10 feet, and tension due to 2 or 10 feet
appears as a matter of course. They are cause and effect: the tension
heing the exact measure of the column of mercury, minus piston friction.

But the work done in lifting S is against gravity, and it becomes
stored, or potential energy—energy stored in the spring—waiting its
opportunity to assert itself in the form of work; and if S should be
suddenly let fall from R to T, the potential energy in the spring is
capable of performing, as useful work, the amount of work expended in
raising 8 from T to R.

If this reasoning be faulty, the writer will he thankful for correction;
if sound, he hopes that the importance of the problem will be recognised,
and its lessons applied to the subject of the use of free water on board
ship to retard rolling. and to other subjects.

Mr. Froude and Mr. Watts, in their papers on “ Rolling Chambers,™
call attention to an interesting feature of the art of rolling a vessel by
manual labour. They say it is customary to cause scamen to run from
one side of the ship to another to produce rolling; and the writer has
himself witnessed the operation.  But running to perform useful work
must be seientitic, and, in this case, should be uphill so as to put as much
work into the ship as possible.  This uphill running produces fairly
lieavy rolling, and the power thus put into the vessel by the men is
analagous to the power put into her by the waves, and by the sphere of
mereury.

The work put into the ship by the men would be taken out of her
by the men, if; instcad of running uphill, they were to expeditiously
slide down the inclined deck of the ship and compel the ship to lift
them.
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“But,” it may be said, “such exertion on the part of the ship every
time she rolled her immersed side towards « level keel would tend to stop
her rolling.” Precisely s0; and this is what the Admiralty water
chambers do. They take out of the vessel a portion of the work put
into her by the waves, and the work of the chamber ought to be equiva-
lent to the loss of the vessel’s metacentric power.

Now, the work done by the small water chamber fitted to FLM.S.
* Inflexible” consisted of lifting 70 tons of water 2} feet high per swing

" of ship through 18 degs. This height of 2} feet is obtained by observing
the centre of gravity of the water in the chamber when the vessel is
upright, and comparing it with its centre of gravity when heeled to the
angle of roll. The difference between these two points is the vertical
lift given to the whole mass of water. And 70 tons x 2} feet = 175
foot-tons per swing (double roll). And 175 x 2,240 x 1—((;)97 <+ 33,000
= 66 indicated horse-power.

It is, however, worth noticing that the designers of the “ Inflexible »
originally provided her with water chambers four times as powerful as
this one chamber. The work then that would have been done by these
chambers, with the vessel rolling through an angle of 9 degs. on each
side of the vertical, would have been 66 x 4 = 264 indicated horse-
power.

This amount, though not excessive, is not to be despised.

Among heavier waves and rolling through greater angles the power
would be proportionately increased.

According to Mr. Watts it is “ probably within the truth to say that
the water chamber when about half full (70 tons) reduces the mean angle
of roll by from 20 to 25 per cent. when the ship is rolling broadside on
throngh moderate angles amung waves of from 9} to 10 seconds mean
period.” And according to the tables he furnished the diminution was,
roughly speaking, from 12 degs. to 9 degs. for an expenditure of 175
foot-tons in the water chamber. 'What metacentric power was lost by
the ship by this reduction of the angle of roll ?

Now, the weight of the “Inflexible” is about 12,000 tons. The
versed sine of 12 degs. = '01285 ; the versed sine of 9 degs. = *01281;
the metacentric height is, say 8 feet; the metacentric power lost is the
weight of the ship multiplied by the metacentric height multiplied by
the difference between the versed sines of 12 degs. and 9 degs.

12,000 tons x 8 feet x (02185 — +01281) = 912 foot-tons.

This result is unexpected and remarkable. 'One naturally expected

VOL. V=159, P



have heen reduced by about 8 per cent. instead of * by from 20 to 25 per
cent.” If the law of reduction were known it would be eary to build
vessels to roll, and to fit motors to check rolling, but any attempt now
to determine the suitable dimensions of a motor would be premature
with our present limited knowledge of this subject. We need more
experimental knowledge, especially with vessels rolling throngh large
angles. It is an easy matter to check vessels rolling through small angles,
but extremely difficult to cope with large ones; and this will be under-
stood by comparing the versed sines of several angles, thus :—

Versed sine of 5 degs. = *00881. | Versed sine of 20 degs. = *06031.
" » 10 , =-01519. » » 25 ,, =-09369.
’ w 15 ,, =-08407. " » 30 ,, =-13897.

An angle of 5 degs. = 4th an angle of 30 degs., but the versed sine
of b degs. = yxth the versed sine of 80 degs.

The inadequacy of water chambers to cope with large angles of roll is
referred to by Mr. Watts in his paper ; he writes as follows :—* These
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curves” (extinction curves) “show clearly the great resisting effect of
water chambers as compared with that of bilge keels and surface friction
of ship’s bottom at comparatively small angles of rolling, while at large
angles the bilge keel and surface friction resistance are the more effective.
At 4 degs. the water chamber’s resistance has almost reached its maxi-
mum.” On the same subject, and in the discussion on one of Mr. Watts’s
papers, Mr. R. E. Froude expresses the same view, viz.:—“I think it
probable that for small oscillations of the ship the balance chamber will
have proportionately a8 much more quelling effect than for large oscilla-
tions. It is possible that in a small seaway in which the vessel would
roll a little that a balance chamber might be found of very large effect,
and in a rough sea where the ship would roll a great deal, of small effect.”

Thus, for large angles of rull, naval architects would appenr to depend
on the resistance of large bilge keels to produce a steadying effect upon
heavy rolling vessels, even when such vessels are fitted with water cham-
bers for quelling small angles. Now, if mercury were a8 inexpensive as
water, the writer would recommend the removal of bilge keels and all
other external resistances to rolling, so that the whole work of arresting
the gyratory motion of the ship should be accomplished inboard by a
motor or motors that would give back the wave-energy in the form of
useful work. But the cost of mercury precludes its use; and the dimen-
sions of cylinders and pipes would therefore he so great compared to the
power obtained as to prevent a full cargo being carried except with iron
ore. But with vessels engaged exclusively in carrying ore, it is possible
that motors might be fitted which in time of distress, such as Mr. Martell
called attention to, might save the ship.

So far, attention has been dirccted to the original idea, Fig. 5,
Plate X.; but Figs. ¢ and 7, Plate XI., und Fig. 8, Plate XII., show
another form of motor attached to and working a lever with a large
circular weight at its end. The work of the motor will be readily
understood by noticing the relative positions of G, the centre of
gravity of the ship and the centre of the circular weight. The
work accomplished is lifting the weight, thereby diminishing the vessel's
metacentric height, thereby reducing her rolling, etc. Instead of per-
forming this useless work, pumps could be driven forcing water from the
ship, and propelling her though but slowly as the * Waterwitch ” is pro-
pelled; or air pumps might be employed to force air to every compartment
of the ship, and to the furnaces. Instead of one motor several may be
used; and the writer would, for several reasons, prefer to have at least
two,
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DISCUSSION—A NEW WAVE-MOTOR. 119

amplitude was reduced from 18 degs. to 14 degs., and the difference
of energy corresponding to these two swings gives the energy wasted
by resistance during the roll. By a method of this kind the
energy required to maintain the ship rolling through 18 degs.
may be determined. 'The figures given in the paper for the
“Inflexible” indicated something of what the result would be. To
keep the ship rolling 18 degs. a certain amount of power would be
communicated by the waves when they struck. If from the energy so
communicated something like 175 foot-tons were abstracted by the water
chamber, the rolling was reduced from 18 degs. to three-quarters of that
amount, or to 13} degs. That reduced the energy of rolling down to
something a little more than one-half. They took away about 414 per
cent. of the energy of the rolling. This seemed to him the state of
affairs, that when the *Inflexible” was rolling through 13} degs. the
blows of the waves were just capable of maintaining this and of doing the
175 foot-tons of work besides, which was done in waking the water in
the water chambers rush to and fro. Without the water chambers the
waves would have maintained a roll through 18 degs., so that an idea
could be got of the amount of power required to maintain the rolling.
If any ship could be started from rest and rolled 30 degs. by one wave,
and the ship stopped and again rolled over 30 degs., and this done time
after time, something like the power Mr. Rowe had calculated would be
obtained for the rolling of the ¢ Lord Warden,” but if the action of the
waves was only to maintain the rolling against the fluid friction the
results obtained would be similar to those deduced from the “ Inflexible,”
and there would be available something like 100 horse-power instead
of the amount calculated in the paper. It would then be necessary
to introduce more power to propel the ship, and the question arose
whether it was worth while to introduce extra machinery to secure the
wave-power. There was onc other point to notice. It was stated that
water chambers were cfficient in reducing rolling when the oscillutions
are small, and that bilge rolls were more efficient in stronger seas. The
action of the water chambers was proportional to the distance through
which the centre of gravity of the water was raised. The action of hilge
rolls and the like, whose action depends upon the resistance of the water
to the rolls passing through it, increased at a very high ratio with the
speed of rolling, so that a small roll would not be much affected, but a
double roll would be resisted to more than four times the amount, and
might then exceed altogether the effect of the water chambers.
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DISCUSSION—A NEW WAVE-MOTOR. 121

Mr. STirzaKER said, what Mr. Taylor had just stated, he (Mr.
Stirzaker) was inclined to think was wrong. Mr. Taylor said that the
mercury as it fell down the pipe into the vessel assisted the listing of
the ship just as much as it retarded the rolling. He did net think that
was 80, for if he understood the principle of the water chambers of ships,
it was that the water lagged behind the ship as it rolled, and thus
arrested the rolling.

Mr. TayLor—This is not a water chamber.

Mr. StirzAKER—No ; but it acted in the same manner. Water lagged
behind as the ship rolled, and when the ship began to right itself again
the water was lifted, and was thus doing more work in retarding than
in assisting the roll. In that respect he quite agreed with Mr. Rowe's
arguments, but in other parts of the paper, where he spoke of the roll of
the ship performing an amount of work proportional to the versed sine of
the angle of a supposed pendulnm suspended at the metacentre, and of a
length equal to the metacentric height, he did not at all agree with him.
Professor Garnett had pointed out the error of that supposition.

Mr. TAYLOR, by way of explanation, said if the pipes were as large as
the reservoir the material might run down and fill the reservoir before the
ship reached the greatest angle of heel; but if they were small this
would not happen, and the friction would be great: in that way the
liquid would be retarded, and only to that extent could the ship’s rolling be
arrested. Fig. 6, Plate XI.,showed that the liquid moves uniformly with
und as quickly as the ship in the upright position, aud from Figs. 7 and 8,
Plates XI. and XII., it would be seen the side reservoirs and pipes
are so proportioned that the low side reservoir is filled before or as the
vessel reaches its greatest angle of heel, therefore the liquid must come
to rest before or when the vesscl reaches its greatest angle of heel,
and it can have no motion when the vessel is at its greatest angle of heel,
and consequently it does not act as a water chamber, or retard the roll
in the manner water chambers are said to act. He begged leave to reserve
any further remarks he wight wish to make till the next general meeting.

The PresIDENT said the discussion would stand adjourned. He
also desired to express their indebtedness to Professor Garnett for
coming to the meeting to assist in the discussion. He had thrown very
great light upon the subject, and spoken in a way clear and lucid to
everyone of them.

The discussion was adjourned till the 14th of January.

VOL. V.—1888, Q



www.libtool.com.cn



PROCEEDINGS. 128

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND
SHIPBUILDERS.

Frrre SkssIioN, 1888-89.

PROCEEDINGS.

FIFTH GENERAL MEETING OF THE SESSION, HELD IN THE LECTURE
HALL OF THE LITERARY AND PHILOSOPHICAIL SOCIETY,
NEWCASTLE-UPON-TYNE, ON MONDAY EVENING, JANUARY
14TH, 1889.

H. MACOLL, EsqQ., VICE-PRESIDENT, IN THE CHAIR.

THE SEORETARY read the minutes of the preceding General Meeting
held in Newecastle-upon-Tyne, on December 17th, 1888, which were
approved by the members present, and signed by the Vice-President.
The ballot for new members having been taken, the Vice-President
appointed Mesars. H. Charlton and A. Scholefield to examine the voting
papers, and the following gentlemen were declared elected : — -

MEMBERS.

Abey, Henry, 41, Milton Road, West, Hartlepool.

Archbold, Joseph G., Messrs. E. Scott & Co., Close, Newcastle-on-Tyne.

Feldtmann, H., Bergen, Norway.

Joicey, Jacob (+., Forth Banks West Factory, Newcastle-on-Tyne.

Sowter, Isaac G., 867, East Congress Street, Detroit, Michigan, United States of
America.

Tinwell, George, General (tordon Terrace, Sunderland.

ASSOCIATES.

Crowther, Joseph, Dispensary Lane, Newcastle-on-Tyne.

Dodds, A. P., 13, Dean Street, Newcastle-on-Tyne.

Garnett, William, The Durham College of Science, Newcastle-on-Tyne.
Mawson, Rowland, Bank Chambers, Quay, Newcastle-on-Tyne.
Seaman, C. J., 19, Willington Street, Stockton-on-Tees.

VOL. V. —=lt, R
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the weight used and the distance it was lifted. To come to Figs. 6, 7,
sl 8, Plates XI. and XII., and remember that in looking at these
Aingttwe they were looking at a vessel rolling amongst waves, and that
Wy, 8 in upright either in the trough or on the crest of the wave, Mr.
Rowo apparently considered that the liquid would be exactly equal on
vaoh wide of the ship at that moment. How this equality was got he (Mr.
Twylwr) waa uot in & position to say, but simply accepted the fact that
the liquid was equally distributed on each side of the centre line of the
vewl, and thorofore the centre of gravity of the lignid must be in the
verdival vantiml plano of the ship, but when the vessel rolled over, say into
the powitiona whown on Figs. 7 and 8, apparently the liquid had gone
with twit thater than the ship and filled the chambers on the low side and
sty ewptied the one on the top side. The result was that as the
veurwl ol wvar thwe weighta also travelled over to the low side and
vhedviay et have wn upsetting tendency, and he supposed this to be
vhe Ruve A Rowe candeavoured to grasp and use.
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Mr. R. L. WeIGHTON said, that unlike his friend Mr. Taylor, he had
found that Christmas and New Year times were not conducive to stady,
and he must confess he had not gone through this subject as Mr. Taylor
had done. He rose simply in order to support the views which were
expressed by Professor Garnett. He thought Mr. Taylor must have mis-
understood what Professor Garnett said. He was confounding the
weight of the ship with the weight of the mercury or other acting
fluid in the motor. Mr. Rowe calculated that there could be 3,000
horse-power exerted upon a ship because the ship lay at different angles,
but if they considered a little they would see that the figure 8,000 horse-
power was arrived at by taking the weight of the ship into account. It
was supposed the ship was lifted a certain amount each half roll, but the
ship did not need to be lifted at all in order to obtain work from the motor;
it was sufficient that the ship should be simply slanted over. In order to
show that the method adopted in the paper on page 108, for calculating
the work exerted by the water on a rolling ship was fallacious, it had just
occurred to him that the case of an ordinary clock pendulum might be
taken as an illustration. Of course he did not assume that for all purposes
a rolling ship eould be compared to a swinging pendulum, but for the
purpose of work-calculation they could certainly be compared. Assume
a second’s pendulum with a bob, say of 8 lbs., and swinging through an
angle having a versed sine of, say quarter of an inch,and driven by a weight,
say of 80 lbs., which descends during a week through 4 feet. These figures
here assumed were simply approximations, but any error will not materially
affect the point illustrated. Calculating according to the method on
page 108, we have the work done at the pendulum in one week—

3 X 25 X 60 x 60 X 24 x 7
=2 X 25 X 80 X X " = $7,800 foot-pounds.

The source of this work can only be the descending weight which,
during one week, has performed work = 30 x 4 =120 foot-pounds. Now,
the amount of work expended on the pendulum cannot possibly exceed
that due to the falling weight, in point of fact it will be much less owing
to friction of mechanism, etc. But this method of calculation shows the
work to be over 300 times greater than that due to the source of the
work. The fallacy lies in ignoring the inertia of matter. When once the
pendulum is started to swing very little power is required to keep it
swinging. And so with the ship—a very considerable power is required
first to heel the ship, but after she is once heeled she will continue rolling
from side to side for some time without any additional work being
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STRUCTURAL STRENGTH OF CARGO STEAMERS. 141

and sagging strains are very small the effect will be of little or no con-
sequence.

It will thus be seen that the still water_ strains when loaded are not
only of a different nature to those of the light ship, but also somewhat
less in amount.

The ship was next supposed to be on a wave crest of her own length
or 290 feet and 20 feet high, reciprocating with a hollow wave of similar
dimensions, as shown in Figs. 7 and 9, Plate XVII.

The displacement per foot of length to the wave surface was then
found and laid off to a curve F in Figs. 6 and 8, Plate XVII., repre-
senting the new distribution of buoyancy.

The strains on the ship when on a wave crest or wave hollow of above
dimensions are more important and effective than any of the still water
strains, If we refer to Fig. 6—on a wave crest—we notice that in this
case there is an uniform hogging from fore to aft, reaching its maximum
near amidships in the after-body. The heaviest tensile strains are ex-
perienced on the quarter deck plating where the maximum tensile strain
per square inch amounts to 4} tons, while the maximum tensile strain
on the bridge deck is only 4 tons. The maximum compressive strains
on the bottom plating are 3 and 24 respectively.

Again, when on the wave hollow the strains are quite the reverse to
those when on a wave crest, and in Fig. 8 it will be seen that the ship in
this case is under a sagging strain almost her whole length with the excep-
tion of the extreme ends where the sagging changes into a slight hogging.

The maximum straining takes place,.as in previous case, near amid-
ships, but in the fore-body, and is not so severe.

The heaviest compressive strains on the upper deck gunwales do not
in any case exceed 4 tons per square inch, while the corresponding tensile
strains on the bottom plating are barely 3 tons per square inch.

It is obvious that to fix any certain limit of strains on a ship when
moving amongst waves is rather hazardous; and to test this ship the
writer tried the straining effected when rested on waves of above-
mentioned size.

A ship has to be prepared to fight all kinds and sizes of waves, and
the most trying are probably those of her own length, with a rather
slow change of posture.

In the three last diagrams previously explained, the bunkers were sup-
posed to be nearly full, but as the contents and weight of these bunkers
will gradually decrease towards the end of the voyage it is clear that a
change in the nature and amount of the strains will take place.
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pivent ot wen, that anything which they could do from a naval architect’s
Pt of v jew shoudd e done to bring those vessels upon an equality as
W ey o jerious life loss with the other once maligned but now
ahintindly mafe type of steamer.

W, Senonerignd thought Mr. Yeoman had covered nearly all the
vt he would have gone over had he spoken earlier.  As to shipowners
W mpeaking, they came there to learn, and before such a scientific body
A» e it was difficult for shipowners to argue many of the questions
wiml ¢ It one of the most interesting features in this paper of Mr.
e eh'e was that it dealt with the whole question more from a ship-
Wi W puint of view than the papers usually read before this Institution.
My sivewright dealt with it very much from the point of view of money-
vaviiy power, and it oceurred to him (Mr. Scholeficld) on hearing the
popwd vl Cthat its main fenture was that it showed in altering from the
st ook (o the well-deck ship not only was a type of vessel constructed
whivle wam mare profitable to the owner, but also was a safer ship, and
that W thought was certainly a remarkable factor, for it did not at all
twllow that » whip which gave greater earning power should combine
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180 OCDISCUBSION—BTRUCTURAL STRENGTH OF CARGO STEAMERS.

COMMUNICATION FROM MR. ARTHUR R. LIDDELL.

Mr. Millar, at the last meeting, alluded to some experiments on
strains undergone by vessels during lannching and in a seaway, made
some nine or ten years ago by Mr. Stromeyer of Lloyd’s. I was present
at some of these which were made during the launch of a vessel at Jarrow,
and some details of them may be of interest to the meeting.

Wires about 10 or 12 feet long were fixed in a fore and aft direc-
tion in different parts of the vessel, on the floor, at the top sides, and
about half-way up. They were attached to small clamps on the floors or
frames, as the case might be, and stretched tight. About half-way along
each wire was interposed a strong spring actuating a pointer on a circular
graduated dial. The apparatus used was not self-registering, and the
movements of the pointers had to be watched and noted down at each
point during the vessel's launch, that is, at starting, when taking the
water, when leaving the ways, etc. The system had not, I believe, been
tried befere : and owing to the ship going off somewhat sooner than Mr.
Stromeyer expected he did not succeed in taking many observations, but
enough was done to show that the measurement of actual strains was
perfectly feasible, and the subject was afterwards allowed to drop, only
because neither Lloyd's Committee nor the shipbuilders seemed to take
any interest in it.

The same gentleman invented an ingenious little instrument, in
appearance something like a microscope, for measuring local strains on
individual plates of ships or boilers. It was then in its experimental
stage (1 believe it was subsequently further developed) ; but it was so far
matured that the relative intensities of strains in different parts could be
observed throsgh it. With its principle I am unacquainted, but on
applying it to a flat surface undergoing strain, one saw a succession of
lines move acress the vlass, the number of which increased with the
intensity of the stmin. During a sea voyvage it was found, for instance,
that the strain on a sheil plate just under a butt was greater than that on
the e plate a space or twoe further along. and similar relative intensi-
ties were successfully neted at other parts.

Mr. Bergstram has premised to return to this subject in a futare
parer. and as it s ene of muck impuoriance and inereasing interest to
shiplarlios, T hepe he will do s at an eariy date, and I should like to
suggest that Mro 8tremeder e then invited to attend and take part in
the disenssion,

ArTRUR R. LIDDELL.
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Pty & wwel wieunior w1t 4w furd the vers valuatle sommuwes-
te of M- Pand Jusmewre Genordl of Burean Veritasn He ‘the
Prsider:  pegesed o ey toee of tiaaks 10 Mr. Berpwrtm for bis
'-‘_"'l' -h. a M‘ 't'f"

Tew v wus curmied U wociamation.

ADJOUERNED DISTUSSION OX MR SIVEWERIGHTS PAPER

M- J. K. Forzees:ul. Wes Harnlepwil reopened the discossios
Teov wore et tedhidn be sid v Mr. Sivewright fir bis
very atae nper. Be'ng o engineer, he /Nr. Fichergill, fei oom-
“lmmte c®iws i laking pant in the discnssion : however, it
wae o0 cis lniectin 0 crhticis: ibhe srortnrad srenmb of smeamers
oy ver il te propss 10 ¢01ET Opon the imporiant qoestion of
euiiee) apwsity of the bilds.  He wished more particulardy o
fine 305 reviarks Us the extraordinary innovation taking place in the
well-dork earner projer. Mr. Sivewright pointed out, that in order to
obyviawe the ifienity in trimmiag the early flush deck steamers, the long
fu.l porsp was intrsizeed - Fig. E, Plate XXIIL ), bot this added more

Gty Uial was zv.quxred. and therefure  compromise was effected by
whit la Euewn ak the Falsad guamer deck and covered in bridge type
‘Fir. F, Plaw \\Ill ) mLich omnstitows the well-deck steamer proper.
Tre Harlep ala bad undoubuediy been the great champions and bailders
of <ty qariodar oty of stwamer. When the Board of Trade and
i w;-h tiis steamer cut of exi.su:-nce by assigning an

r
[oN

€

feet stamer afleut 70 One of the principal modes of comparison
< o -hew, that u geamer buil to the * Three-Deck Rule ™ (Liloyd's)
Ladan infnlwy o favosrable frechoand assigned relative to the dead-
wejzht carricd than Lad the well-decker. althongh the well-decker
rhowed euch exesptional immunity from loss as compared with a steamer
budtte the “Threz-Deck Rule.”™ The Board of Trade and Lloyd’s accepted
the evidenee placed before them, and it micht be in the recollection of
many here present that Mr. Martell stated at the Hartlepools’ meeting—
“He beheved the welldeck steamer to be the safest steamer afloat.”
The weiglity evidence that was the turning point of the Load Line Com-
miittes, Bourd of Trade, and Lloyd’s was from statistics compiled by Mr.
Yeoman-—who spoke at the last meeting—and he (Mr. Fothergill; said
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184 DISCTUBSION—THE “ WELL-DECKED” CARGO STEAMER.

no ‘tween decks. Of course he alluded to the well-decker proper, for
some of the so-called improved shallow draught well-deckers rolled un-
mercifally and caused considerable straining, and therefore maust
necessarily require stiffening and strengthening. Did Mr. Sivewright
agree with him in this explanation ? Would he explain as a nawal
architect why a flush deck steamer if properly proportioned in beam to
depth, and capacity of holds arranged to give the desired trim, why she
would not be as safe and commercially as efficient as the well-decker,
and more particularly so as to the so-called improved type of well-
decker ? This occasion appeared to him to offer a fitting opportunity to
draw the attention of the Institution to the grievous mistake they were
making in the scientific and technical edocation of their yonng men. He
would suggest that the President of this Institution represent to Pro-
fessor Garnett, Principal of the Durbam College of Science, Newcastle,
that instead of establishing a Chair of Naval Architecture, a chair should
be established to teach and show how to manipulate to the best com-
mercial advantage, Lloyd’s Rules, the Board of Trade requirements, and
the Load Line Committee’s tables.

Captain PETERSEN, Hartlepool, said, Mr. Sivewright, in his very
interesting paper on “ The Development of the Well-Deck Cargo Steamer,”
explained the reasons why such a class of vessel was introduced. He
stated that a ship was wanted in which the cubical capacity of the after-
hold was equal to the cubical capacity of the fore-hold, and that the raised
quarter deck ship was expressly designed to meet this want. When they,
however, remembered that the early built well-decker, of moderate size,
had, as a rule, one hatch to her after-hold and two hatches to her fore-
hold it was difficult to understand how such a division could have been
desirable if dispatch in discharging was considered. Messrs. Herskind &
Woods, West Hartlepool. the firm he had the honour to serve, managed a
fleet of steamers, of which fifteen were well-deckers, built in West Hartle-
pool, Hartlepool, and Stockton, the first in 1871 and the last in 1888,
and no doubt these ships fairly represented the practice of builders at the
time they were built. In the earliest of these ships—the  Dania,”
built in 1871 —the fore-hold had a cubical capacity 59 per cent. larger
than her after-hold.  In the “ Cornelia,” built in 1872, the fore-hold had
a cubical capacity 54 per cent. larger than the after-hold, and in the
“ Heela,” built in 1874, the fore-hold had a cubical capacity 35 per cent.
larger than her after-hold. From these figures it appeared that the
division of the ship’s cubical capacity in two equal holds was not the aim
of the early well-deckers. These three boats had, when loaded with a
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preventible causes. Assuming, for instance, a steamer was lost, and it
was afterwards proved that her loss was due to being grossly overladen,
or assuming another steamer lost, narrow and deep, and loaded with
barley, for instance, and it was proved her loss was due to want of
stability, then he considered both losses preventible. Surely the type of
ship had nothing to do with these losses, and he submitted that such
cases should be excluded from comparisons for sea-worthiness, if such
comparisons are to be relied upon. The reason of the success of the
well-deck cargo steamer was, he thought, very concisely stated by Mr.
Martell at the West Hartlepool meeting last year, when he said, “the
well-deck cargo steamer had solved the problem of carrying a ton of cargo
a given distance at the least cost.” The well-deck steamer was cheaper
to build, she was cheaper to work with grain cargoes in bulk thana
‘tween deck steamer, and she had certainly proved herself—when of
moderate dimensions—as seaworthy as any other type of ship, and for
these reasons was deservedly in favour with owners. As for the large
well-deckers carrying, say 4,000 tons dead-weight or more, it seemed to
him that they must in time develop into spar or awning deck ships if
they were to carry iron ore or other heavy cargoes, as the want of a
‘tween deck was very much felt in them when so loaded. It was, as
they were all aware, a factor in gea-worthiness that the weight a ship
carried should be placed in such a position as to ensure as easy working
a8 possible when in heavy seaways, and he would leave it for their con-
sideration whether any strength in the structure could completely com-
pensate for a lack in this respect. A good many large sailing ships
were lost years ago because their cargoes were improperly placed, and the
ships on account thereof too stiff. What he wanted to explain was, that
a stcamer when loaded so as to make her too stiff in a seaway—as the
large well-deckers were apt to be when loaded with iron or ore—was
unseaworthy as well as if she were too tender, and no strength in the
structure could completely compensate for this. Besides this the great
depth of their after-holds prevented them from carrying with safety all
case and barrel goods, in fagt any cargo that could not stand the great
pressure the bottom tiers were exposed to.

Mr. Geo. N. ARNISON, Jun., did not know whether the information
that he could add to the discussion would be considered so valuable as
that of the previous speakers, but in regard to the historical part of the
subject of the development of the well-decker, although Mr. Sivewright's
paper was extremely interesting and instructive, yet, neither in it nor in
the subsequent contributions to the discussion, had any mention been
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salvage of vessels constructed on this principle had come under his notice
lately, such as the floating of the large steamer *Beresford,” loaded with
railway iron, and stranded for fourteen days on Hasbro’ Sands, the S.S.
“Vulcan” from the Comino reef upon which the ill-fated “Sultan” sank,
also the salving of the S.8. “Merida” from the coast of Ceylon, now in
graving dock undergoing repairs, and of which vessel several members of
this Institution have had the opportunity of inspecting. The way this
latter vessel has stood the enormous amount of battering and straining
on the rocks for a considerable time was & conclusive proof that long
plates and the web-frame and cellular bottom principle were very far in
advance of any other form of structure, and was also a very practical
testimonial of the superiority of steel over iron for shipbuilding purposes.

The PRESIDENT said, he was sure he only expressed their feelings and
sentiments when he said they were all very deeply indebted to Mr.
Sivewright for his very valuable paper, and that they would accord to him
a very hearty and cordial vote of thanks. They had not only had a most
valuable paper ; but they had had, perhaps, the most interesting dis-
cussion on well-deck and cargo steamers that had ever taken place in any
institution. He was quite sure this discussion would make the Transac-
tions of this Institution much more valuable even than they had been.
He moved that they accord to Mr. Sivewright a very hearty vote of
thanks.

The vote was heartily accorded.
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In some cases this oily combined acid has amounted to 20 and even
25 per cent.

On examining these deposits one is struck with the curious fact that
they contain a very large percentage of magnesic oxide in an insoluble
form, and also with the fact that they contain a very considerable amount
of oily organic acid, and that this organic acid is in combination with
the ferric, calcic, and magnesic oxides. The presence of this insoluble
magnesic oxide compound at first sight appears unaccountable, and causes
us to speculate as to where it comes from, because sea water only contains
magnesia as either sulphate or chloride, both of which salts, especially the
chloride, are exceedingly soluble, and are not, as sulphate or chloride,
capable of forming an insoluble deposit. Indeed, in one gallon of sea
water only the 987 grains of calcic sulphate and the 28 grains of calcic
carbonate are capable of forming permanent insoluble deposits on boiling
and evaporating. All the other constitnents are very soluble, and simple
boiling and evaporation, to the extent carried on in a steam boiler, would
only make the solution stronger without causing their deposition in an
insoluble form—that is, supposing no other intluences acted on them at
the same time. It may be asked, might not the river waters with which
the boilers are filled when in port furnish this magnesia ? But river
waters do not contain magnesia salts as a rule, but are surface waters
containing principally calcic sulphate; therefore this magnesic oxide of
the deposits must be derived from the chloride and sulphate of the sea
water.

There is also the other fact noticeable in the analyses of these deposits,
and that is the very considerable percentage of “oily organic acid ” pre-
sent in combination with the ferric, calcic, and magnesic oxides, and this
organic acid is derived from the mineral oil used as “cylinder oil ”” in the
cylinders. It is generally stated that these oils are hydrocarbons, there-
fore not capable of saponification, and that they do not affect metallic
surfaces. This is correct as applied to these oils in their natural state,
then alkalies do not affect them or form soaps, nor is copper or other
metals tarnished or corroded, even after being immersed in them for a
considerable or indefinite length of time; but it is incorrect as applied to
these oils, when exposed to the influences and conditions existing in the
high-pressure cylinder of an engine working at such a pressure that the
temperature is higher than the * vapourising point” of the * cylinder
0il” which may be in use. All these oils are capable of oxidation, other-
wise they would be incombustible; and placed under sufficiently favour-
able conditions for oxidation, such as very extended surfaces exposed to
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NORTH-EAST COAST INSTITUTION OF ENGINEERS AND
SHIPBUILDERS.

Frrre SEssION, 1888-89.

PROCEEDINGS.

EIGHTH GENERAL MEETING OF THE SESSION, HELD IN THE LECTURE
HALL OF THE LITERARY AND PHILOSOPHICAL SOCIETY,
NEWCASTLE-UPON-TYNE, ON MONDAY EVENING, APRIL 8th,
1889.

H. F. SWAN, EsQ., VICE-PRESIDENT, IN THE CHAIR.

THE SECRETARY read the minutes of the preceding General Meeting
held in Sunderland, on March 18th, 1889, which were approved by the
members present, and signed by the Vice-President.

The ballot for new members having been taken, the Vice-President
appointed Messrs. B. G. Nichol and R. L. Weighton to examine the
voting papers, and the following gentlemen were declared elected : —

MEMBERS.
Buchaunan, Charles, 14, Humbledon View, Sunderland.
Dickinson, R. E., Messrs. Palmer’s Iron and Shipbuilding Co., Jarrow.
Eiles, Robert, Messrs. Eiles & Dryden, 4, Quayside, Newcastle-on-Tyne.
Robinson, William, 9, Waterville Road, North Shields.
Rogers, Herbert M., Lloyd’s Registry, Newcastle-on-Tyne.
Newton, Richard, Park Square, West Hartlepool.
Wotherspoon, R., Board of Trade Offices, West Hartlepool. .

ALTERATIONS IN THE CONSTITUTION AND BYE-LAWS.

The SECRETARY, in the absence of the President, gave notice that at
the Closing Business Meeting to be held in Newcastle-upon-Tyne on
May 13th, the President, on behalf of the Council, will move that the
following alterations shall be made in the Articles of Constitution and
the Bye-Laws :—

VOL. V=1, cc
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The SEcRETARY said he had received a letter from Mr. Raylton
Dizon requesting that his name might be withdrawn. It would
therefore be necessary to nominate another gentleman.

Mr. B. G. NicHOL nominated Mr. John Dickinson, engineer, Sunder-
land, for a Vice-President.

There was no other nomination.

EXCURSION TO FORTH BRIDGE.

The VICE-PRESIDENT said, he had been asked to draw special
attention to this important subject. It was expected that the Forth
Bridge would be finished in August next, so that the proposed excursion
was really the last opportunity that such an Institution as this would
have of visiting the works in progress; of course to practical men, seeing
‘the work in progress and the pieces heing put together was of much
more interest than merely seeing the finished structure. He might say
that, last autumn it was his good fortune to see the works, and he must
say he was struck, when he got within two or three miles of the place, at
seeing this stupendous erection towering in the air. He had, moreover,
the opportunity of visiting the workshops and the bridge itself, and found
them most interesting. It was necessary to arrange the trip of the
Institution economically, to have 200 passengers at least guaranteed to the
railway company, and it was desirable that members should, as early as
possible, send in to the Secretary intimation whether or not they could
attend, or that those who wished to go should send in their names.
They would also see there was an Associated Conversazione to be held in
the Durham College of Science on April 29th, which he hoped would be
well attended. He would also draw their attention to the fact that the
Closing Meeting of this session would be held on Monday, May 13th.
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24 6% THE PROPER CAPACITY OF AIR PUMPS.

indicatl. for the steam line on the low-pressure card will fall below
the atmespheric line soner; and if any of the leakage takes place at the
low-pr-ssare piston rod gland. the leakage into the cylinder will begin at
an earlier point in the stroke, and be more rapid also, since the steam
line falls more quickly. The loss by leakage in such a case would be
more than twice as much at one-half as it would be at full speed.

The depreciation of the vacaum by lowering the speed is then generally
a sign of leakage if the fall i3 due to an increased pressure of air.

It must be kept in mind that in the case of an injection condenser,
when the speed of the engine is lowered withoat altering the injection
valve opening, that the flow of injection water being approximately con-
stant and the terminal pressure of the steam lower, while the volume
passed into the condenser per unit of time is also diminished, the tem-
perature of the discharge, and consequently vapour pressure, will be less
than at full speed, and this will tend to increase the vacuum.

On the other hand, the quantity of water and air to be removed per
stroke of the pump will be greater, and the air pressnre will rise on this
account and lower the vacuum.

Such effects must, of course, be allowed for before it is determined
whether the fall in the vacuum is due to leakage or not.

Similarly, if the speed of an engine exhausting into a surface con-
denser be reduced, the temperature of the discharge will be altered, for
not only is the terminal pressure of the steam lower, but in passing over
the tubes it remains longer in contact with them; so that, even if the
quantity of water passing through the tubes were reduced in the same
proportion as the weight of steam to be condensed, the temperature of
the vapour wonld be lower, and a better vacuum would be obtained.

In most cases, however, the quantity of circulating water will not
diminish in proportion to the speed, even when the circulating pump is
driven by the main engine, for, if the inlet $o the circulating pump be
throttled, it will not take a full charge at the high speed, though it may
at the low. This would further increase the vacuum by lowering the
temperature, and cousequently the vapour pressure.

In well-constructed engines there does not appear to be much loss by
leakage, and constructors who have most confidence in their work and in
those who are to have the care of it might reduce the size of air pumps
working in connection with surface condensers, since they are unneces-
sarily large as generally made.

It is believed that if the leakage be slight the smaller limit to the
usual practice (viz., one-tenth to one-eighteenth of the low-pressure cylin-
der capaeity), would give good results
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ON 'THE' PROPER CAPACITY OF AIR PUMPS. 241

If possible the above observations to be made at different speeds so as
to estimate leakage.

Note.—It would be better to check the vacuum gauge by taking
cards off the condenser, using the same spring in the indicator as when
taking cards off the pump.

The ViCE-PRESIDENT, in deferring the discussion till the next meet-
ing, said he was sure they were very much obliged to Mr. Hamilton for
such an exhaustive paper.

This concluded the business of the meeting.
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NORTH-EAST COAST INSTITUTION OF ENGINEERS
AND SHIPBUILDERS.

FIFTH SESSION, 1888-89.

PROCEEDINGS.

CLOSING BUSINESS MEETING OF THE SESSION, HELD IN THE
LECTURE HALL OF THE LITERARY AND PHILOSOPHICAL
SOCIETY, NEWCASTLE-UPON-TYNE, ON MONDAY EVENING,
MAY 13TH, 1889.

F. C. MARSHALL, EsQ., PRESIDENT, IN THE CHAIR.

THE SECRETARY read the minutes of the last General Meeting held
in Newcastle-upon-Tyne, on April 8th, which were approved by the
members present, and signed by the President.

The ballot for new members having been taken, the President
appointed Messrs. H. Charlton and 8. Tatham to examine the voting
papers, and the following gentlemen were declared elected:—

MEMBERS.
Allan, David Thompson, Messrs. Black & Hawthorn, Gateshead-on-Tyne.
Crawford, John P, 1, St. Vincent Street, Sunderland.
Eltringham, J., Messrs. J. T. Eltringham & Co., South Shields.
Garthwaite, John R., Messrs. R. Ropner & Son, Shipbuilders, Stockton-on-Tees.
Lindfors, Hugo, 16, Alexandersgatan, Helsingsfors, Finland.
Smith, C. Hubert, Board of Trade, South Shields.
Whitehead, Francis, Messrs. Blyth Dry Dock Co., Blyth.

ASSOCIATE.
Jobson, W. J., Messrs. Robert Stephenson & Co., Engineers, South Street,
Newecastle-on-Tyne.

GRADUATE.
White, Emest T., 8, Belle Vue Terrace, Gateshead-on-Tyne,

VOL, V.—1860. HH



Mr. J. B. Dopps replied to the remarks made on his paper on
“Corrosion and Pitting in Marine Boilers.”

The discussion upon Mr. J. H. Hamilton’s paper “On the Proper
Capacity of Air Pumps,” was then proceeded with.

This was followed by the closing business of the session.
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thought that in most cases the chief of the above comditions might be
nearly fulfilled, especially if the pamp were made much smaller for surface
condepsers than was wsoal. This, however, was a matler for further
experiment, which was the best way of obtaining the object they all had
in view, namely, the elucidstion of the true mode of action of the sir
pump, and the increase of our knowledge how to secure the best resulis.

The PRESIDEST said he was sure they would all agree with him thet
the amount of resesrch and thought thet Mr. Hamilton had bestowed e
much indebted to any one who would take up one part of the mechanisn
with which they had to deal from day to day and analyse it as thoroughly
ss Mr. Hamilton had done in this case. He could assure them, if all the
members of that Institution had had as much difficulty with horizontal
pumps as he had had in his lifetime they would be very thankful for ssy
fresh information on the subject. It was one requiring further illustrs-
tion in their drawing offices. Here was a good field for any of their
young gentlemen who wished to advance in his profession, and advance
his profession. He begged to move a hearty vote of thanks to Mr.
Hamilton.

The motion was cordially acceded to.
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CLOSING BUSINESS.
ARTICLES OF THE CONSTITUTION AND THE BYE-Laws.

The PRESIDENT said this was the final meeting of the session of
1888-9, and there were some matters to be brought before them, in
accordance with the bye-laws, for their decision. He begged to move on
behalf of the Council that the following alterations or modifications be
made in the Articles of the Constitution. These alterations had received
the very careful attention of their Council, and it was for them to ratify
or do otherwise as they thought proper that night. Probably they had
not the Articles of Association before them, but he would indicate as
clearly as he could what the modifications were. In the first place, in
Articles VII. of the Constitution, the Council suggested for their
adoption that the clause relating to Graduates should read:—

“Graduates may be persons under twenty-four years of age, engaged
in study or employment to qualify themselves for any of the above
professions. Their subscription shall be half-a-guinea per annom.”

They might remember that there was a good deal of discussion on
the question of increasing the subscription. This had been done with
the view of meeting a certain number of objectors to that increase, by
extending the age of Graduates from twenty-one to twenty-four, the Council
supposed an age when he would be earning sufficient to make the
difference between the guinea and half-guinea less of a hardship to him,
and therefore that modification was proposed.

In Article IX. it was proposed that:—

“The Officers of the Institution shall be elected from and by
members, and shall consist of one President, the Past-Presidents, nine
Vice-Presidents, fiftcen Councilmen, and an Honorary Treasurer.”

The alteration there was from the word “six” to the word *nine.”
It was thought desirable, as a matter of policy, that their Vice-Presidents
should number nine instead of six, in order that they might secure the
services of a greater number of Councilmen on the Board. The next
alteration was Article X.:—

“The President and Honorary Treasurer shall be elected annually.
Three Vice-Presidents and five Councilmen shall be clected annually.  The
retiring Vice-Presidents and Councilmen shall be those who have served
three years from their last election.”

They would thus have three Vice-Presidents retiring each year, in the
same way as a certain number of Councilmen was provided for hy the
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Mr. TaTHAM—May I ask, if a member does not pay his subscription,
will the Council stop sending the Transactions to him? If they can
only get the Transactions that is all they want ; many members never
come near the Institution.

Mr. Duckrrr (Secretary) said that the bye-laws in regard to that
affected only the current session for which a member would get the
Transactions, but until he had paid he did not get the publications for
the following session. A defaulting subscriber got the Transactions for
one session, but that they could not help. '

Mr. TaTEAM—Could we not make some better regulations ?

The PrESIDENT said he did not see how they could. They began
the session nominally, or rather it terminated, on the 81st May in each
year, and the next session began. The subscriptions were due on the
18t of June; but as a rule, very few of the subscriptions were paid before
the first meeting in October, and some did not pay till this the last
meeting of the session, or the last day of May. In the meantime the
Transactions for the current session were going out, and if copies were
only sent to those clear on the Treasurcr’s books, many of their members
for whom they had a great regard notwithstanding the non-payment of
their sabscriptions, would be shorn of their important publications for
the session. He thought their bye-law fairly met the case, and they
must take the rigk for one session.

ELECTION OF OFFICE-BEARERS.

The PrESIDENT said he had to declare that the following gentlemen
had been elected by the Institution, or a certain number of the Institu-
tion, to fill the posts of President, Vice-Presidents, and Councilmen for -
the ensning year. There had been sent in 110 voting papers out of 760
members—that was, only about 15 per cent. of the total membership
voted; but the result of it was that they had done him the honour of
electing him for another year as President. He thanked them now for
the honour, and should do so again.

President—Mg. F. C. MARSRALL.

Vice-Presidents—Mgessrs. JOHN Dickixsox, WiLLIAM Gray, Percy HALL,
ARTRUR LAING, and RoBERT THOMPSON.

Hon. Treasurer—Mz. B. G. NICHOL.
Cowuncilmen—Mzsses. JOHN GrAVELL, L. Ruspex, G. W. SIVEWRIGHT,

J. C. STIRZAKER, and ALEX. TAYLOR.
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member of the Institution also, to urge upon the young members, the
Graduates of the Institution, the desirability of forming au institution
inside the Institution, where they might read and discuss papers in a
way that would be of advantage to themselves. If they, the older men
would point ont to young men the great gain it was to write a paper, to
read it, and to have it discussed, they should in the ensuing session bhe
able to pull together a large number of their Graduates for the purpose
of meeting from time to time. He wanted also to mention the subject
of the library. They had got a very excellent library for a beginning,
and let him commend to them the example of one of their members,
Mr. William Cooper, who had presented to them seven or eight very
valuable volumes, standard works, for the library. Perhaps some other
friend would do likewise ; what they wanted was books of reference for
members to consult on shipbuilding and engineering questions. He
onght to congratulate this Institution, he thought, on the position it had
taken in the scientific world. He had the honour to be invited as their
President, to the dinner of the Institution of Mechanical Engineers, and of
responding for the * professional institutions” of this country, amongst
whom they were ranked, though the youngest, a8 one of the most
important. It was something in five years to have risen to a position
like that, and he was proud to represent them there. In regard to the
question now pending at Lloyd’s, their Institution as an Institution of
Engineers and Shipbuilders took the same position along with the
Naval Architects of London and the Engineers and Shipbuilders of
Scotland, before Lloyd’s Committee. As regards the wonderful work at
the Forth Bridge he thought he had spoken on this subject before and it
was not necessary he should repeat himself, but as a great engineering
work, & work manifesting both magnificence of design and skill and
technical detail, it contained abundance of lessons for every mechanic or
any man desiring to call himself an engineer. They could visit no other
work of such importance as the Forth Bridge, and he hoped every
member of the Institution would take this excursion. He thanked them
most heartily and sincerely for the honour they had done him in electing
him to the honourable office for another year, and could assure them, his
health being spared, no efforts of his should be lacking to make it a
successful year.

On the motion of Mr. J. K. Sinton a vote of thanks to the Vice-
Presidents and members of the Council was accorded by acclamation, after
which the President declared the session closed.
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