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2 CHARLES GRIFFIN AND 00.'8 PUBLIOATIONS. 

GBIFFIN'S ENGINEEBING PUBLICATIONS. 
THE DESIGN OF BEAMS GIRDERS, AND COLUM_NS ~n M_ac~nes. ~~~ 68 0d 

BRiim~c~i:r::rR~~iio3\t::t~:r Trea"~lse: on): B: Prof. C'. F~LER, SOs 0d 

REI~io:ci~- J8Wé~~~TI(;;l~~s a~d Deslgn)._ B~ R . ..tffl,u~: 
COULSO!I • • · • • • A W FAR!ISWORTB • • · uet. 108 6d 

CONSTRUCTIONAL STEEL"{¡OR~N 1l!u11NI!IOBill. SBCOND,EDITIO!I. Wltb S0s 0d 
DOCK ENGINEERING. .By RY . • • • . • · net. 

Foldiog Plat<s and other Ill118tratt~Ír CU;NINOBill. Jo Large Svo. Cloth. 0d 
HARBOUR ENGINEERING. ByBRY • . • . • • • . ~et. 16s 

Profl18ely IIIU8tratedUR' EN.GINEER;S REFERENCE BOOK. In Pocket Stzt 71 6d 
DOCK AND HARBO B BRYSSON CUNNINOBill. • • • • ne · 0d 

Leather. Fuliy Illustrated. Y mma.nder s. YKSS(J)(, :&.N., • • net. 12s 
HYDROGRAPHIC SURVEYING. By Co B E R lliTTBEWS • • · net. 108 6d 
COAST EROSION AND PROTECT10l·p r E R. fü.TTBEWs: - .At Preu. 
1'HE CONSTRUCTIONROFAgtMJvmiAULIC .MACHINERY. By Prof. Bt. 25s 0d 
HYDRAULIC POWE N Revlsed • . • • - ne · 

RoBI!ISOll, Y.Inst.C.E. TBtRD ~i:~ MACHINERY. By E. BUTLKR, net. 188 0d :8~~r:G P~lf tfil~l:.f ~r~:m and Water_ Pr~ssu_re).. B: H~:r 211 0d 
DAVKY, M.lost.C.E. SKCO!ID EllITION. L és Prof J. PARK, • · oet. 121 6d 

1'EXT-BOOK OF PRACTICAL HYg~*i I By E. w. SAROEANT, • · net. 10s 6d 
<;ENTRIFUGAL PUMPING MACHI • d Dlstrlbutlon. By .R. E. 
WATER SUPPL Y: SeleEctlin º{v~gWi~~8 :i:1cLother rnustratlons, • net. : : 

MIDDLETON, M.Inst.C. ., c. !IK NORliA!IDY - • • • net. 
-SEA WATER DISTILLATIONT.EA~o/uRBINE. By 'ALKX. Juoit. SKCOND o. 0d 
THE THEORY OF THE S .,.. • • • . • • • • oet. loo 

EDITION, • ·AIR. ENG. INÉS DONKIN GRAVES SliITR, and BURSTAL\ 25a 0d 
GAS OIL, AND • . • '. • • • - • - ne • 

}'IIPTR EDITION, • • . y Ju5t e E SEVKNTB EDITION,. - net. Ss 6d 
AERO ENGINES.BUBSyTºIo· NA. ::~~Es· By ·e: W. AsKLI!IO and E. ROESLKRt, 128 6d 
lN'l'BRNAL COM . • • • • • • • . • ·ne. 
DlEril 'ENG ÍNES, LAND-AND MARINE. By Prof. _SuP~NO .• Tra~sla~o~b. 128 6d 

A. o. BREJINER aHnBd AIN·~~~rt~hMBUSTIÓN ENGINE. By EDWARtD 8 6d 
EVOLUTION OF T . • • • • . . • • • ne . s 

BUTLER, T.URB.I"E -~co'nstructlon and Worklng Of Two Act~:~ 78 6d 
THE GAS "' 11 d A. P. CIULKLBY, • · · • 

)(achines). By ll. OLZWART an A SllITB SBCOND hlPREsSION, • net. 68 0d 
SUCTION GAS PLANTS. By Prof. C. ·constructlon and Management. 
-OIL MOTORS: Tbelr Developmeif• th Fully IIIU8t'rated, . - . oet. 168 0d 

By o. LUlOK.FRLD, In HandBome o T. W TRAILL. FOURTII EllITION, net. 108 6d 
BOILERS, LANRDS ATNbDelMrAD~~~:is ~anºagément, and Constructlon. By 

48 
6d 

STEAM BOILE : ' • · • • • • · 
R. D. MUNRO. FOURTB EDITIO!I, ;, EDITION, Revised, • . . oet. 7s 6d 

OIL FUEL. By WEDEWLARDIDNBGUTL~Ry. o~~ON ROSEliBBRO ,L>¡D RIOBARDSONt. 5s 0d 
AUTOGENOUS · • . ' • . . . • • · ne . 

FOURTB EDITION, • B. w~ NIOBOLSON. Witll 59 Illustratlous, • net. 68 Od 
SMOKE ABATEMENTL.UBáICANTS By L . .AROBBU'IT and R. Y. DBKLEY. 

25 
Od 

LUBRICATION AND ¡Ü(I • • . • · • net. s 
TBIRD EDITION, ThorougrA~~v By.R. B. JlODOSOll, A.ll.I~st.C.E. · net. 6s 0d 

EMERY GRINDING MACH • ING MILLS. By J. PUPPB, - . net. 12s 0d 
1'HE POWER REQUIREEfRf :tº~; W. F. PBTTIOREW, ll.Inst.C.E .. TBIRD 

91 
0d 

LOCOMOTIVE ENGIN • N I11ustratlon8 · • • · • • - 8 
EDITION, Revised througbioNuGt. Amt SUPERHEATING. By J. F. GArRNS, - 8a 6d 

LOCOMOTIVE COMPOUND d B w Jl Cou:, ll.lnst.C.E , • 16s 0d 
LIGH1' RAILWAYS at Hom~¡d/}¡g:111;, ~r.1sc. · SECOND EDITION, • net. 71 6d 
MECHANICAL DRA WINIENEGRING FOR BEGINNERS. By R. S. llcLARENt. 5 0d 
'MECHANICAL ENG . EDITION • • · · • ne , 5 

Cloth. Wlth 126 IllushtratCtOJ¡s. 1!~:::'!ºofWages on the Bonus System. 
7
• 6d. 

BONUS TABLES: for t e a cu • . • . . . · • net. º 

By H. A OOLDINFOot:JGi~rBis AND PHYSICISTS. Bv Prof. R. H. 71 6d 
1'HE CALCULUS SEOoND EDITION • . • • . . net. 

SKITB, A.M.Inst.c.~:s,IONS (Engllsb a~d French). 43 Graphlc Table, " ed 
l(EASURBMENT CON B Prof R. H SlfITB A.M.Inst.C.E., &c., • t. 

12
8 6d 

or Diagrama on 28 Platee. Y • B C A A' CAPITO )f.Sc., • · ne . 8 

TIIATHEMATICS ANDYIMN~,CfJCW1iLD!woRK. By v. o. 'srn,011, .AtIPI,uat.. 
PRACTICAL SURVE ,. O ENGINEERS By C. E.LARARD,A.1. ns 
PRACTICAL CALCULATIONS F lY 1 t ME TRIRD EDITION - • net. 38 6d 

e.E., &c., aod H. A. OOLDINO, · · ns 'W ¡ CRAWFORD, D.S~.. • . net. 21 6d 
BLEMENTARY GRANPTHHIC8 S8T,MJ&i·v-1?1EMPERATURB cHART. B1 w. 1t· 

29 
6d 

CALCULATIONS O _ • . . • • • · ne . 
CRAWPORD, 0·F ER. ROR •. S I.N SÜRVEYING. By HY. BRIOOB, M.Sc. It.n 5s 0d 

1'HE BFFECTS • • • • • • ne 
Crown Svo. Cloth, • · NO 
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GRIFFIN'S ENGINEERING PUBLICATIONS-Continued. 
'TRANSMISSION GEARS. By EDWARD .BUTLER, • - • .At Pru,, 
VALVES AND VALVE GEARING. By CHARLES HURST, !!EVKNTB EDITION, 

With lmportant Appendlx, . . • • • • • - . net. 98 0d 
SCIENCE AND INDUSTRY: THEIR CO-OPERATION. By 8. R. lLLINO-

woara, A.R.c.so., &c. In Pocket Size, . . • • . • . oet la 0d 
THERMO-DYNAMIC PRINCIPLES OF ENGINE DESIGN. By L. HoBBS,oet. 4s 6d 
ENGINEERING DRAWING AND DESIGN. By S. H. WBLLS, Wh.Sc., <1:c. 

Vol 1.-Practlca! Geometry, Plane, aod Solid. BBVBNTB EDITION, - {s 6d 
Vol. 11.-Machine and Engine Drawing and Deslgo. FliTB ED!TION, • 4a 6d 

.HANDBOOK ON TOWN PLANNING. .By J. JoLIAN, • . · • . net. 6s 0d 
REFUSE DISPOSAL. By Prof. E. R. MATTBBWS. }'ully lllostrated, . net. 68 0d 
CIVIL ENGINEERING PRACTICE. By .F. NOBL TAYLOR. 1,086 lUus., net. 25s 0d 
THE MAIN DRAINAGE OF TOWNS. By F. NoEL TAYLOR. Fully Illus., net. 12s 6d 
MODERN DESTRUCTOR PRACTICE. By W. F. OOODRICB. Fully 111111., net. 15s- 0d 
ROAD MAKING AND MAINTENANCE. By l'DOlfAS AITKIIN 8RCO!ID ED., net. 21s 0d 
DUSTLESS ROADS: TAR-MACADAM. By J. WALKKR 8111TB, - -net. 108 6d 
MODERN ROAD CONSTRUCTION. By .FRANCIS WooD, M.Inst.C.E., . net. 4s 6d 
PETROL MOTORS AND MOTOR CARS. By F. STRIOKLAND. SEOOND ED., net. 18s 0d 
MOTOR CAR MECHANISM AND MANAGEMENT. By W. P. ADAlfS. 

Part 1.-Tbe Petrol Car. TBIRD EDITION, - - - - - · net. 6s Od 
Part 11,-Electrlcal Cars, - - • - • • - - - • net. 6s 0d 

CARBURETTORS, VAPORISERS, AND DISTRIBUTING VALVES. By 
ED. BUTl,ER, • - • • • - • - • - - - • oet. 68 0d 

VAPORIZING OF PARAFFIN FOR HIGH-SPEED MOTORS. By EDWARD 
BU?LRR, . . • • • • • • • • . . . oct. 3s 6d 

SCIENCE IN SMITHY AND FORGE. By W. lJ. CATBCARr. SECOND EDITIOll, 
net. 48 0d THE AEROPLANE. By A. FAOE. SECOND EDITION, - - . . • net. 6s 0d 

COMPENDIUM OF AVIATION. By Lieut.-Col. llOKRNJ:S. Pocket Size, • net. 2s 6·1 
THE PROBLEM OF FLIGHT. By Prof. H. CBATLEY. SECOND EDITION, net. 108 6d 
THE FORCE OF THE WIND. By Prof. HERBERT CHATLEY, B.Sc., - net. 38 0d 
STRiSSES IN MASONRY. By Prof. HKRBBRT CBATLBY, B.Sc., • - net. Hs 6d 
BUILDING IN EARTHQUAKE COUNTRIES. By A. MoNrEL, • · · net. 8s 6d 
CENTRAL BLECTRICAL STATIONS (Deslgn, Organlsatlon, and 

Management). By c. JI. WORDINOILUI, A.K.C. SEOOND EDITION, net. 248 0d 
BLECTRICITY METERS. By B. O. SOLOlfON, • • • • • - net. 16s 0d 
TRANSFORMERS. By Prof. H. BoBLB and Prof. D. ROBERTSON, • - . net. 218 0d 
ELECTRIC CRANE CONSTRUCTION. By C. W. RILL, A.M.I.C.E., • net. 25s 0d 
ELECTRICAL PHOTOMETRY. By Prof. H. BoBLB, lf.I.E.E. Fully Illu1., net. 108 6d 
ELECTRO-METALLURGY. By WAtTBR O. JlfoMILLAN, F.I.C., F.C.S. TBIRD 

EDITION, Revlsed and Eolarged by w. R. COOPER. Demy Svo., - . oet. 128 6d 
ELECTRICAL PRACTICE IN COLLIERIBS. By Prof. D. BURNS, M.E. 

Cloth. FOURTH EDITION, Revlsed. W!th numerous IUustratlons. . . net, 78 6d 
ELECTRICITY IN M~ING. By SIEIIBNS BROS., Ltd.,, · • . . net. !Os 6d 
WIRELESS TELEGRAPHY. By Ousuv EIOBBORN, Ph.D., • . - net. 88 6d 
TELEGRAPIDC SYSTEMS, and Other Notes. By ÁRTBUR CROTOB, net. 58 0d 
ELBCTRICAL RULES AND TABLES (A Pocket-book of). ByJ0011Mu11aoand 

Professor 1AlfIE!:ON. NINETUNTB ED., Revlsed. Pocket size. Leather, net. 6s 0d 
ELECTRICAL THEORY AND THE Pi!OBLEM OF THE UNIVERSE. By 

G. w. de TUNZELlllANN, • • · · · • • • • net. 168 0d 
THE THEORY OF STATICS. By O. UDNY YULB. Tamo EDITION, • uet. 10s 6d 

WORKS BY W, J, MACQUORN RANKINE, LL,D,, &e, 
CIVIL ENGINEERING (A Manual of). TWENTY-FOURTB EDITION, . 16s 0d 
A MANUAL OF APPLIED MECHANICS. NINTBENTB EDITION, • • . 12s 6d 
A MANUAL OF MACHINERY AND MILLWORK. S!il'ENTH EDITION, · 12s 6d 
A MANUAL OF THE STEAM ENGINE AND OTHER PRIME MOVERS. 

SEVENTEENTR EDITIO!I, • • • · · • • . . . • . 12s (Id 
A MECHANICAL TEXT-BOOK: A Simple Introductton to the Study 

or Mechanlcs. By Prof. RANKINE aod c. E. 13.AllBER. FIJITB EDITION, . 98 0d 
USEFUL RULES AND TABLES: For Arcbltects, Bullders, Bnglneers, 

Founders, Mechanlcs, Shlpbullders, Surveyors, &c. EIGBTB EDITIO.N, 10s 6d 

WORKS BY PROF. A. JAMIESON, M,lnst,C,E, 
STEAM AND STEAM ENGINBS (Advanced). SEVENTRENTB EDITIO.N, • • 108 !Id 
APPLIED MECHANICS AND MECHANICAL ENGINEERING. Vol. I.

Apphed .llechanics, 6s. net. Vol. II.-Streugth of Material,, 5s. Yo!. 
III.-Tbeon· of Structures, 5s. Vol. IV.-Hydraulic1, 5s. net. Vol. V.
Theory of lfachines, 7s 6d. 

HEAT ENGINES: STEAM, GAS, AND OIL (Elementary Manual of). E'oua. 
TBB~'TB EDITION. Revised and Enlarged by E. S. Andrews, B.Sc., • . net. 3s 0d 

MAGNETISM AND ELECTRICITY IPracttcal Elementary Manual of). 
NINTH EDITIOli, • . • • • · . • . . • • . 3s 6d 

APPLIED MECHANICS (Elementary Manual of). TENTB EDITION. Revlaed 
by E. S . ..l.odrews, B.Sc., • . . • . • . • • • . Ss 6d 

•lONDON: CHARLES ORIFFIN & CO., LTO., EXETER STREET, STRANO. 



4 OH.ARLES GRIFFIN d, 00.'8 PUBLIOATIONS. 

FIFTH EDITION, Revised. In Large 8vo. Pp. i-xxiv + 5u. With 25.,. 
Diagrams, Examples, and Tables, anda Chapter on Foundations. 16s. 

THE DESIGN OF STRUCTURES: 
A Practica) Treatlse on the Building of Br!dges, Roofs, &c. 

Bv S. ANGLIN. C.E., 
Master of Englueering, Royal Univcrsity of Ireland, late Whitworth Scholar, &c. 

C0NTBNTS.-Stresses and Strains.-Elasticity and Fatigue of Materials.-Propertie&
of Materia.Is as nsed in Strnctnres.-Mechanical Laws relating to Stresses on Strnctures.
External Loads on Beams (snpporting Forces).-Bending Moments for Fixed Loada. 
-For Moving Loads.-Shearing Forces on Beams.-centre of Gravity and Moment 
of Inertia of Plane Surfaces.-Internal Stresses on Beams, Columna, and Long Struts.
Braced Glrders.-Bollmann Truss.-Trapezoidal Truss,-Fink Truss.-Warren Girders.
Lattice Girders.-Linville Trusses.-Braced Girders with Curved Flanges.-cranes.
Framework.-Arches.-Roofs.-Dellection of Girders.-Camber of Girders.-Connections. 
-Rlvetted Jo!nts.-Punching, Drilling, and Rivetting.-Bridges, Loada, and StreBSes; 
Foundations and Piers; Superstructure; Suspension Bridges.-Movable Bridges, Weight. 
-Wind Pressure on Structures. -Lüting Tackle. -Speciflcations. -Foundations of 
Buildings -INDBX. 

"W e can unhesitatingly recommend this worlc not on!y to the Student, as the BBST 
Tarr-BooK on the subject, but also to the professional engineer as an 11xcs11D1NGL v 
VALUABLII book of reference."-Mtckanical World, 

In Large Crown Svo. Pp. i-xiv+236. With 201 Illustrations. 6s. net. 

AN INTRODUCTION TO THE DESIGN OF BEAMS, 
GIROERS1 ANO COLUMNS IN MACHINES ANO STRUCTURES, 

With Examples in Graphio Statios. 

By WILLIAM H. ATHERTON, M.Sc., M.I.MEca.E. 
CoNTBNTS.-Introductory.-Applied Forces and Reactions.-Equilibrium of a Beam.

Stress, Strain, and Elasticity.-Strength of Rectangular Beams.-Applications.-Non
rectangular Beams.-Sbcaring Action in Beams.-Diagrams of Sbearing Force and Bending
Moment Strength of Rolled Joists.-Moment of Inertia.-Numerical Applications.
Experimcnts on Beams.-Deflection of Beams.-Types of Girders.-Braced Girders.
Stress Diagrams.-Strength of Columns.-INDEX, 

"A very useful source of lnformation. . . . A work which we commend yer,
blghly."-Nature. 

FoURTli EDITION, Thorougbly Revised. Royal 8vo. Pp. i - xxx + 456. 
With 239 Illustrations in the Text, and 13 Lithographic Plates. Hand
some Cloth. ?rice 30s. 

A PRACTICAL TREATISE ON 

BRIDGE CONSTRUCTION 
Belng a Text-Book on the Constructlon of Brldges In Iron and Steel. 

FOR THE USE OF STUOENTS, DRAUGHTSMEN, ANO ENGINEERS. 
Bv T. CLAXTON FIDLER, M. INST. C.E., 

Late Prof. of Engineering, Univers1tv College, Dundee. 
CoNTENTS.-Definitions.-The Opposition and Balance of Forces.-Bending Strain.

Graphic Representation of Bending Momcnts.-Comparative Anatomy of Bridges.
Combined or Composite Bridges.-Tbeoretical Weight of Bridges.-Deflection.-Con
tinuous Girders.-Theoretical Strength of Columns.- Design and Construction of Strnts. 
-Strength and Constrnction of Ties.-Strength of Iron and Steel and Stress in Bridges.
Load on Bridges.-Movable Load.-Parallel Girders.- Parallel Girder:i, Weight of Metal 
-Parabolic Girders, Poiygonal Trusses, and Curved Gitders.-Suspension Bridges and' 
Arches, Flexible and Rlgid Construction.-Bowstring Girders.- Rigid Arched Ribs.-Cou
tinuous Girders and Cantilever Bridges.-Wind Pressures and Wind Bracing.-INDEX, 

"The new cdition of Mr. Fidler's work wiH again occupy thc same CONSPicuous 
POSITIOH among professional text-books and treatiscs as has been accorded to its pre• 
dccessors. SouND, SIMPLR, AND FUL\.,"- T/u Enginur. 

LONDON: CHARLES ORIFFIN & CO., LTD., EXETER STREET, STRAND .. 
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ENGINEERING A.ND MEOHANIOB. 

TH~RD EDITION, Thoroughly Revised anti Enlarged. Pp. i-xvi+22 
W,th 6o Plates and 71 other lllustrations. Handsome Cloth. 2 5s. nef 

HYDRAULIC POWER 
ANO HVDRAULIC MACHINERY. 

Bv HENRY ROBINSON, M.INsT.C.E. F.G.S. 
P'BLLOW OJ' J.i::JNG'S COLLIIG&, l.9NDON; PRO.-. RMBRITUS OP' CtV:L BNGlNB:RING 

JaNG S COLLKGK, ltTC.1 KTC. ' 

5 

CONTKNTS -Discharge through Orili Fi ( W thr 
-Prcsscs and Lifts.-Hoists -Rams -H\hauli; E . ater ough Pipcs.-;-Accumulators. 
-Traversers. -Jacks. _ W~i hiog Maclines - Ri~es,-P;¡mphmg Engmes,-Capst~n•. 
i~;:;i;_~p~ D~angink Mactines. -Cranes. :_C?ai'Di;h~gin~ °rv'ta~hi~~~--=-briI~h'.:';.j 
-Gales, Wheels andv~~~bin~~~lt!id!:.v!!rotsªulirnsctaM!laªt~hmeryMapplied to Bridges, Dock 

"Th · tons - cters.-INnu 
e standard work on thc application ot water power " Cas .. ,:,,,,.•, ..,. • • • - .... .J.r1.ara11nt. 

====== 
Becond Edition, Greatly .Enlarged. Pp. i-xiv+336. With Fronti iece 

12 Plates, and 279 other lllustrations. 21s. net. sp ' 
THE PRINCIPLES AND CONSTRUCTION OF 

PUMPING MACHINERY 
. {STEAM ANO WATER PRESSURE). 

With Pract1cal Illustrations of ENGINES and PuMPs applied to MINING 
TowN WATEB Su1;PLY, DB_AINAGB of Landa, &c., aleo Economy ' 

and Effic1ency Trials of Pumping Machinery. 

BY HENRY DAVEY, M.lNsT.C.E., M.lNsT.MEcH.E. &e 
"By lbe 'one Engllsb Enginee h b b ' • 

1ban ANY OTBXK.' . , . A vofO:,, ºaf~a~~Y knows more aboul Pnmn!ng Macbinery 
nunr."-Tht Eng{nur. o rHR R&SULTS OF LONG RXPERI.ENOll .urn 

In Handsome Clotb, with 160 Ulustmtions, including 16 Plates and with 
Many Tables. IOs. 6d. net. ' ' 

CENTRIFUGAL PUMPING MACHINERY. 
BY E. W. SARGEANT. 

CONTENTS,-Historical -Fundamental p · · J Prº · -Pump Casio -PattenÍ · . rmcip es.-. !0 cip!es of Deslgn.-The Disc 
-Pumps in srries - Pamll~·~~fd~o~d;!• ªnd Mach,l\lllg.-Various Types of Casings: 
Arral\gements and_ Valves.-MachineJ for i~~JDfr ~p~m~-Testing.-P!pc 
~~chmery.-Machmery_ for Docks.-For Salvage of wrec":' ....'.~ Pnmewage Pumpmg 
-.u1ven by Stcam Turbmes-Rotary Air Pu Pu f · 1ps.-Pumpe 
ilolids.-Cutter Gear.-Dredgers.-Transporte~pii~g mp~-OttDPrr~ging and Conveying 

"The letterpress is commend bl ¡ e~. 8 ices,-Inder. 
-of value."-Shipbuilder. ª Y e ear, as are the illustrations , . . sure to be 

In Medium 8vo. Oloth Pp. i.•xvi + 473. With 345 Illustmtions. 188 net. 

MODERN PUMPING AND HYDRAULIC MACHINERY. 
BY EDWARD BUTLER, M.I . .M:EcH.E. 

W~~;~·PJ::i~fudurcy: Remarks.-Early Direct-acting Steam Pumping Engines.
&cting Duplex 01aJ.- ~~ffe~n~ltaíf 0~_1;,5ia;;!ª~rwor~s PumE P!ng Engj_nes, Direct
Force Pumps and Sinki Pum -S . nmpmg ngmes.- Mine Pumps, 
for ~rtesian 'Tube Weils~~Artei/!'ii J;J1

~~ a;: ~e1livePryl Valves.-~rin_g Appliancee 
Appliances for Rais' p t 1 . re O e unger and A1r-lüt Pumps -
Oeneral Scrvice Pum~~--inie:~ fre~sian gr li orehole WeUs.-Boiler-feed a'nd 
Pumps.-Hydranllc Power Pum 

8 
Ra ps, an ectors.-Vacuum and Condenser 

piacement Pumps.-Fire Pum r ~nd i:1'nmps, ªnd Steam, Air, and Gas-power Dis
Pumps_and Variable Transmissi~n by Hvd~!~pet Plunfr Pll!l'ps.-Variable-delivery 
nd Wmd-power Pumps.-Low-lüt and' High-ltt ~l-:-ru asse1 Pumcmte, Rotary, Ol!Cillating, 
Wheels.- INDBX. fl ga ps.-Hydrau!ic Power 

" Tbls work is a veritable en 1 red· · 
.grams."-Timu En{linuring Supp1:e~l UI wlth excellent and abundant di&• 

Su «lso Practica! Hydraulics lor Minlng Students Prof J p 
• • • ARK, p. 55 Gen. Cat. 

l.ONDON: CHARLES ORIFFIN & CO., LTD., EXETER STREET, STRAND. 



6 CIIARLBS GR/FFIN &, 00.'S PUBL/OA 1'10NS. 

In Medíum Svo. With over 800 Pages and over 1000 lllustrations. 
Cloth. 25s. net. • A MANUAL OF CIVIL ENGINEERING PRACTICE, 

Special!y Arranged for the Use of Municipal and Oounty Engineers. 
By F. NOEL TAYLOR, CIVIL ENGINEER, 

C0NTRNTS.-0rdnance Maps.-Chain Surveying,---Surveying with Angular Instru
ments.-Levelling.-Adjustment of Instruments.-Mensuration of Areas, Volumes,. 
&c.-The Mechanics of Engineering, &c.-Beams.-PU!ars, Stancµ.ions aod Sbafting, 
-Design of Structure.-Arches.-Graphic Statics.-Materials of Constructlon.
Engineering Foundations.-Brickwork and Ma.sonry.-Walls.--...Constructlonal Car-
pentering.-Road Materials.-Road Constructlon.-Reinforced Concrete Constructlon. 
-Masonry Bridges and River W ork.-Hydraulics. - Land Draiuage.-Pumping Machinery
and Stations.-Tbe Use of Water-Power,-Main Drainage.-Sewage Di.sposal.-Royal; 
Commission on Sewage Disposal.-Salford Sewage Works.-Sanitation, House Drainage 
and Dlsinfection.-Refuse D!sposal.-Waterworks, Preliminary Considerations and' 
Sources of :supply.-Construction, Fihratlon nnd Purifl.catiou.-Water-works.-Dis
trioutlon.-Chimneys, Brick and SteeJ.-Steel Construction; Stanchiona, Rivets and 
Bolts.-Steal Construction; Beams and Girders.-Combined Structures in Iron and 
Steel.-Specification.-Electric Tramways.-Appendix.-lNDEX. 

"A veritable vade mecum • . • would prove an acquisition to the library of any· 
illunicipal Engineer.''-Surveyor. 
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THE MAIN DRAINAGE OF TOWNS. 
BY F. NOEL TAYLOR, Civil Engineer. 

CONTENTS.-Maps, 1:'lans, Sections, and Preliminary Consideratlons.-Princlplee ot 
llydraulics and Hydrostatlcs.-Calculatlons in reference to Design of Sewage Work!.
Pmct-lcal Construction, Trenches, and Tunnels.-Forms ot Seweu.-Ventllatlon of Sewen. 
-Manholes, Lampholes, Storm Overflows, etc.-Pumping Sewage.-House Drainage.
Sowage Disposal from a Theoretical Standpoint.-Sewage Dlsposal Works.--Speclat 
OoUltructlons.-TABLES.- -INDEX. 

"The Author may be congratulated on the production of a work that can safely be
placed in the hands of students, and which will serve as a useful guide to the municipal, 
engineer."-Timea. 

In Medlum 8vo. Cloth. Pp. 1-:x:vi + 278. Witb 116 Illustrations. 15s. net. 

MODERN DESTRUCTOR PRACTICE. 
Bv W, FRANCIS GOODRICH, Assoc.Inst.C.E., F.I.San.Engrs. 

CONTENTS.-Bome Alternative Methods of Refuse Disposal.-Represent.atlve Typea. 
el Britl!lb Destructors.-Systems of Cbarging Destructors.-Destructors combined witb 
Sewago Works.-With Electricity Works.-Refuse Delitructiou in U.JL-Slte.-Spcclll-
oatlons.-Design and Operation.-Operatlve Costs.-Residuals.-Foreign and Colonial. 
Practlce.-IND:BX. 

"Well illustrated-aud thoroughly up-to-date . . . should be in the hands of every 
engineer who is responsible for destrucl;l'Jr design or malntenance. "-Sttrveyo-r. 

In Handsome Cloth. Pp. 1-xiii + 160. With 8 Oetailed Drawings and 
91 Illustrations in the Text. 6s. net. 

REFUSE DISPOSAL. 
By PROF. E. R. MATTHEWS, A.M.Inst.C.E., F.R.S.E., &c. 

CONTENTS.-Collection of House Refuse - Disposal of Refuse.-Com,ersion to, 
Manure.-Destruction by Burning.-Types of Destrnctors.-The :Meldrum Destructor.
Heenan Destructor.-Other Destructors.-Dawson-Manfield Destructor.-Installations
for Villages, Workhouses, Hospitals, Factories, etc.-Use for Clinker.-Chimney Con
struction,-Yll{!Uum Cleaning and Dnst Col\ecting.-INDEX. 

"Absolutely reliable • . • The nlue of sucl1 a Treatiseto the Municipal Engine~r, 
to members of Local Authorities aud others interested in the subject cannot well be
over-estimatcd."-Municipal Journal. 

-----------
M O DE R N SEWAGE PURIFICATION. G. B. KERSHAw. 
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A MANUAL OF MARINE ENGINEERING: 
Oomprislng the Oes/gning, Oonstruction, and Worhing of Marine Machinery. 

By A. E. SEATON, M.I.C.E., M.I.Mech.E., M.I.N.A. 
COli'l'lilNTS.-General Introduction.-Resistance of Shlps and Indicated Horse-power 

Necessary for Speed.-Mariue Engines, their Types and Variations of Design.--Steam 
used Expansively.-Steam used after Expansion.-'.l'urbines.-Efflciency of Marine 
Englnes.-Eugines, Simple and Compound.-Horse-power: Nominal, Indicated, and 
Shaft or Brake.-General Design and the Influences which effect it.,-The Cylinder and 
Ita Fittlngs.-The Piston, Piston-Rod, Conneeting-Rod.-Shafting, Cranks and Crank
Shafts, &c.-Foundations, Bedplates, Columns, Guides, and Framing.-Conrlensers.
Pumps.-Valves and Val ve Gear.-Valve Diagrams.-Propellers.-Sea-Cocks tmd Valves. 
-Auxillary Machinery.-Boilers, Fuel, ,\c.; Evaporation.-Boilers; Tank Boiler Design 
and Details.-Water-Tube Boilers.-Boilers Construction and Detail.-Boiler Mount
ing¡ and Fittings.-Fittin¡:¡: in Machinery.-Starting and Reversing of Engines, Jrc.
Weight and other Particulars of Machlnery relating tbereto.-Effect of Welght, Inertia, 
and Momentum; Balancing.-Materials used by the Marine Engineer.-Oil and Lubri
cants,Engine Friction.-Test.s and Trials, their Objects and Methods. APPENDTOBS.
The Dieael and other Oil F.nginea, also Lloyd's Rules relating to.-Vnlve Gear.-Cotterell'& 
Method of Constructing Inertia Curves.--Spare Gear, aud B.0.T. and other Ru\es.
Boilers: B.O.T., Lloyd's, Admiralty, &c.,&c., Rulesrelating to.-Electrlc Light, Rules.
Satety Vahes, Rules.-Teating Material11, Rules, &c., &c.-INDEX. 

"A monumental work ... up-to-date.''-.JfarineEngineer. 

TWli:LF'l'H EDITION, Thorougbly Revised Throughout and Enlarged. 
Pocket-Size, Leatber. Pp. i-xix + 713. Ss. 6d. net. 

A POOKET•BOOK OF 
MARINE ENGINEERING RULES AND TABLES, 

For the Use of Marine Engineers, Naval Archltects, Designers, 
Draughtsmen, Supet>intendents, and Othet>s. 

With uarious Lloyd's, B.O. T., Bureau Varitas, and German Gouernment Rules. 
BY A. E. SEATON, M.!NST.0,E., M.l.MECH.E., M.!.N.A., AND 
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CoNTENTS.-Prime Moven1 on Shipboard.-Engine Power Measurements.-Efficiency 

of Marine Machinery.-Propulsiou ot Ships and Reslstance.-C.Ompound Engines.--Steam 
Expanding and Doing Work.-Piston Speeds and Revolutions of Engines.-Cylinders.
Plstons.-Piston Roda, Connecting Rods.-Sbllfting.-Thrust Shafts and Blocks.
Stem Tubss.-Main Bearings of Crank Shafts.-Condensers.-Air Pumps.-Cooling Water 
Pumps.-Feed and other Pumps.-Bilge Pumps, Pipes, and Fittings.-PumpLeversaorl 
Gear.-Slide Valves for Steam Distribution, etc.-Valve Gears.-Reversing Ge.ara for 
Valva Motions.--Steam Tuming Gears.-Screw Propellers.-Paddle-wheel Propelters.
Sea Valves for Water Snpply.-Steam Turbines.-Internal Combustioo Engines.-Motor 
Boats, etc., using Petrol.--Superheated S&eam.-Skin Fittings and Valvcs.-Results 
of Trials of Engines.-Wire Gauges.---COpper Pipes.-Wrougbt-lron Pipes.-Copper 
Pipe Flanges and Fittings.-Bronze and Ol.st Stecl Pipes.-Pipes in General.-Stop and 
Regulating Valves.-Balancing Engines.-Geometry of Balancing Engincs.-Boilers; 
tbeir Fittings, Proportion, Construction, Eva~ration (B.0.T. Rules, etc.).-Boiler 
Mountings and Fittings.-Furnace Fittings.-.tmgine and Boiler Seatings.--Steam 
'l'rawlers.--Surveys of Machinery.-Spare Gear.-Cbaius and Ropes.-Strength of 
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"The best book of its kind, both up-to-date and rellable.'' - E'11Qineer. 

In Large Svo. Handsome Cloth. With Frontispiece, 6 Plates, 65 Other Illustratlons, 
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THE SCREllll' PROPELLER 
And other Competlng lnstrurnents for Marine Propulsfon. 

. BY A. E. SEATON, M.INST,C.E., M.I.MECH.E., M.I.N.A. 
CONTENTS.-Early History of Marina Propellers.-Modern History of Propellen.

Resistance of Ships.-On Slip, Cavitation and Racing.-Paddle Wheels.-Rydraulic Pro
pulsion.-The Screw Propeller; Thrust and Efflciency.-Various Forma of PropeUer.
Number and Positions.-Blades, Number, Sha~ etc.-Details of Screws.-Pitch of 
the Screw.-Materials.-Trials and Experiments.-JNDEX. 

"Contains all that is useful to la,low about the screw propeller. , • . Thoroughly 
up-to-date. "-SUamMiip. · 
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FrFTH EDITION, Revised and Enlarged. Pp. i-xxiü + 639. With 
243 Illustrations. Large Svo, Handsome Cloth. 25s. net. 

A TEXT-BOOK ON 

GAS, OIL, AND AIR ENGINES. 
BY BRYAN DONKIN, l'vI.INST.C.E., M.INsT.MECH.E. 

Revised throughout by T. GRAVES SMITH, With important New Matter 
by Prof. BURSTALL. 

CoNTENTS.-Parl I. : Gas Engille8.-General Dcscription of_ the Aot!on and Parts of 
a Gas Engine.-Hcat " Oyolcs" and Clas.siflcation of Gas Engmes.-History of tbe Gas 
Engine.-The Atkinson, Griffln, and Stookport Engines.-The Otto Gas _Engme.
Modem British Gaa Engines.-Modem French Gas Engmes.-German Gas Engmes.-Gas 
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Power.-Tbeory of tbe Gas Engine.-Chemical Compos1t1on of Gas in a Cyhnder.
Utilisstion of Heat in a Gas Engine.-Explosion and Combustion Part II.: Petroleum 
Enqinu.-Discovery, Properties, and Utili!'lltion of Oil,-Oil Testing, -~rbw:etters,. Early 
011 Engines.-Working Metbods.- The Priestma~ En~me.-;-Other Brit1sh 0!1 Eng!nes.
American Gas and Oíl Engines.-;-French and Sw1ss (!11 En![mes.-German Oil Engmes.
Applications of Gas and Oíl Engmes. Part III. : Air Engtnes.-Appendices.-!NDEX. 

"A very muoh up•to-date classic."-Dally Telegraph. 

SEVENTH EDITION. In Handsome Oloth. Pp. i-x + 196. With 76 
Illustrations, including 5 Folding Platee. 8s. 6d. net. 

A.ERO ENGINES. 
With a General Introductory Account to the Theory of the Interna! 

Combustlon Englne. 
Bv G. A. BURLS, M.lNsT.C.E., &c. 

GENERAL CoNTllNTS.-Weight; Cycles; Efflciency.-Pow~r and E~ciency,-;--Aero 
Engines, Necessity !or Lightness, _etc., etc.-Hor1zontal En¡;mes.-Rad1al Engmes.
Dlagonal or "Vee" Engines.-Vert1cal Engmes.-Botary Engmes.-A!'PEND_IX.-lNDE~. 

" This excellent and useful work . , . a most valuable theoretical ~as1s for praotI• 
cal trainlng. As a work of referenoe it is at present unique."-.Aeronautics. 

In Handsome Cloth. Pp. i-x + 303. With Pla.te and 
178 Illustrations. 12s. 6d. net. 

Internal Combustion Engines and Gas Producers. 
Bv C. W. ASKLING, M.E., .A.ND E. ROESLER, M.E. 

"Interna! combustlon engineers wlll do well to add tbis volume to thelr Jibrary of 
hxt-books."-Ga~ and Oil Powtr. 

In Demy 8vo. -Pp. i-xiv + 237. With Illustra.tions. 8s. 6d. net. 

EVOLUTION OF THE 

NTERNAL COMBUSTION ENGINE. 
BY EDWARD BUTLER, M.l.MECH.E. 

GENERAL CoNTllNTS.-tntroductory.-Caloric Engines-Constant-_pressure Engines.
Free--pi•ton Engines.-Non-compression Engines.-Compre'!Slon of M1xture.-:Four•stroke 
EnlÓlles.-Removal of Inert Gases.-Two•stroke-Engines.-Compound Explos,on_ Engmes. 
-The Tbermo--dynamics of Int. Comb. En~in~.- Diffic!"_tlcs of the. Turbme Prmcl_ple.
Valves.- Mirlng and Goveming and Carburettmg.-Igm~1on.-:--Startmg and _Reversmg.
Evolut!on of the Interna! Combustion Engine.-Industnal _0,1 an~ Gas Engmes.-½1~e• 
power EnlÓnes.-High•speed :i;;n~ines.-~tarr and Revolvmg Cylinder Engmes.-Srng e-
eleeve or Liner Valves.-Cooling and Lubncatmg.-lNDEX_ 

• " The Author's experience gives him excellent qua~flcat1ons. for the task he_ has under• 
taken • . ali wbo are interested in the pract1cal worki_ng of comb~tion engi?es 
will tlnd thls volume interesting and worthy of a place on their bookshelf. -Mtchanical 
Efl/linur. 
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Illustrations, and 12 Piares. l Os. 6d. ' 1 

A TEXT-BOOK ON 

STEAM & STEAM ENGINESJ 
INCLUDING TURBINES AND BOILERS. 
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of Civil_ En~eers, the Diplo~as a.nd Degreea of Technical Collegea 
and Umvermt1es, Advanced Sc1ence Certifica.tes of British and Colonial 
Boards of Education, and Honoura Certifica.tes of the City and Guilds 
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GENERAL CONTE_NTS.-Early Forma of Stcam Eng!ne.-Temperature, Thermometry 
l'yrometry.-Quantity of ~eat, ~e~l Units, Tables, Calorimeters, Speclflc Heat& 
of Gases and St:eam,-Diffus1on, R.adiat1on, etc., of Stcam, EbuJJition of Water.-Natnre of 
Heat, Convcrs1on of Work into Heat, First Law of Thermodynamios The B TU_ 
Sensible and Latent Heats of Water and Stcam, Temperature and Pr~nre of Bteam:
Pressure and Vacunm Gauges.-Evaporation and Condcnsation.-Jet and Surface Con• 
densers.-Work.-Generation of S~am in a Closed Vessel.-Boyle's Law, Watt's Dlagram 
of W~rk.-~arles's Law.-Absolute Zero.-Adiabat!c Expansion.-Heat Eng!nes, 
Camot s Princtple.-Entropy and Thermodynamios.-Lap and Lead of a Valve Adm!BBlon 
Cu~ff, etc.-Zeuner's Valve Diagrams.-Bebaviour of Stcam in a Oylinder.-Loss betweeiÍ 
Boiler and Oyl!nder.--Stcam Jacketing.--Superheated Stcam.-Cuahion!ng.-Compound
lng.-Watt's, Crosby, and other lndicators, Indicator Diagrams.-Nominal and Indicated 
H.P ,, Brake H.P., Apparat~ for tlnding H.P. - Cranks, Connect!ng-rods, and other 
Movmg Parta, Effect of ~ertia of ; Crank E~ort Diagrams.-Stationary Engines.--O>rllss 
Valve Gear.-Lnbrlcat1on.-W1Uans' Engme.-Marine Engines-Paddle Wbeels -
The Screw Propell_er, Pite~, Angle, Slip, Thrust, etc., etc.-Triple•Expansion Engi~es. 
Q~ple-Expans1on Engrnes.-DRTAILS 011 ENOINE : Valves, Pistons, Crossheads, 
Beanngs, etc., etc.-Pumps.-Condensers.--STE.UI TURBINES: Detlnition Types Speed 
of Rotor, St:eam Consumption, Stresses, Balanclng, etc., etc.-MathematicÍLI Enlanation 
of Heat Umts, Work done, etc., etc., as expressed for Ideal Steam En¡¡ines witb Special 
Reference to Turbi?es,-Examples of Types of Turbines.-BOILJ!RS: VerticaÍ, Horizontal; 
Comish_; Lancasbue; Wa~r fybe; _Believille; Yarrow, etc., etc.-Forced Draugbt.
Mec~amcal Stoke~.-Mater1als ID Bo1ler Construction.-Joints, Stays, etc.-The Loco• 
motive Engine, In¡ectors, Compounding, Effioiency, etc.-APrENDIOES.-lNDRX, 

••• Contains many Board of Education and City and Guilds Questions and Answers 
also all the Inst. C.E. Exams. ever set, In The ThtQr¡¡ o/ Heal Enqines up to time of publi'. 
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:: The best book yet pnblished for the use of students."-Enqinttr. 
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A POCKET·BOOK OF 
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FOR THE USE OF ELEOTRIOI.ANS AND BNGINEERS. 

BY JOHN MUNRO, O.E., & PROF. JAMIESON, M.lNST.C.E., F .R.S.E. 
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By ANDREW JAMIESON, M.Inst.C.E., M.Inst.E.E. 
INTRODUCTORY MA.NUA.LS. 

FoURTEENTH EDITION, Revisad and Enlargad. Pp. i-xv + 375. 3s. net. 

AN ELEMENTARY MANUAL OF 

HEAT ENGINES: STEAM, GAS AND OIL, 
Specially arranged for First Year Students unde~ all Boards of Ed?cati?n, 

City and Guilds of London lnstitute, Colomal and other Engmeermg 
Students. 

REvisEo BY EWART S. ANDREWS, B.Sc., 
Lecturer in the Engineering Department of the Goldsmiths' College, 

New Cross. 
ABRIDGED CONTRllTS.-Elementary Mensuration.-Weigbts and Measures.-Ther

mometry.-Heat.-Evaporntion.-Ebullition.-Work.-Pr_essure and Tempe!"llture. of 
Steam.-Properties of Gases.-Tbe Parts of a Steam Engllle.--:-Valves and tbeu Set~mg. 
-Indlcators.-Single and Componnd Engines.-Details of Engmes:-Valves ~nd Flttmgs. 
-Oondensers.-Crank Shaft, Bearings, etc., etc.-Boilers and Botler Monntmgs.-Loco• 
motives.-Turbines.-Gas Engines.-Oil Engines.-APPEND!0ES.-INDEX. 

"This is the best elementary manual, and is indlspensable."-Steam,hip. 

TENTH EoITION, Thoroughly Revised and Enlargad. Pp. i-xix + 452. 3s. 6d. 

AN ELEMENTARY MANUAL OF 
APPLIED MECHANIC& 

Specially arranged to suit th?~e prepar~g for the ~nstitute of (?ivil Engineers; 
Royal Institute of Brit1sh Arch1tects; C1ty and ~uilds of Lon_don 
Instituto ; British and Colonial Boards of Educat1on, and all kinde 
of First-Y ear Engineering Students. 

R1msED BY EWART S. ANDREWS, B.Sc., 
Lecturer in the Engineeri□g Department of the Goldsmiths' College, 

New Cross. 
ABRIDGED CONTENTS.-Force.-Matter.-Scale and Vector Quantities.-Work, Unita 

-0( Work.-Moment o! a Force, Couples, etc., etc.-Practical Applications of the Lever, 
Balance, etc., etc.-1'he Principie o! Work, Wor"\{ Lost, Useful _Work.-Pulleys, Blocks, 
etc., etc.-Whecl and Compound Axle.-Gr_ap!itC Demo1;1strat1on .º! Three Forc<l'! in 
Equilibrium.-Cranss.-Inclined Planes.-Frict1on.-Bel_l,rmgs.-Drtvmg Belta.-WID?h 
-0r Crab.-Jib Cranes.-Screws. Spiral, Helix. etc.-Wh1tworth Standard.-13l!-cklash ID 
Wbeel and Screw Gearings.-Endless Screw and Worm Wh~I, etc.-Screw-Cuttmg ~the. 
-Hydrsulics.-Hydraulic Machines.-Motion an~ Veloc1ty.-Energy.-Propert1es of 
Materials.-Stresses in Chains, Shafts, etc., etc.-Umversal Jomts. Snn and Planet Wbeels. 
-Reversing Motions.-Measuring Tools.-Limit Gauges.-APPENDICES.-lNDEX. 

"No better book on the subject has hltberto been published."-Railway Oflicia 
{}azette, 

E1GHTH EnmoN, Tho~oughly Revisad and Enlarged. Pp. i-xv + 398. 3s. 6d. 
A PRACTICAL ELEMENTARY MANUAL OF 

MAGNETISM AND ELECTRICITY. 
Specially arranged for the use of Science Teache1;1 and Students in Great 

Britain and tba Colonies, and for othar Electncal Students. 
AllRIDGED CONTENTS.-Magnets, Natural, Permanent.-Methods o! making Magneta. 

--Lines of Force.-Molecular Theory of Magnetisation.-Magnetic Indnction:-Tbe Earth 
.as a Magnet.-Mariners' Compass.-Units o! Measuremen~.-Electr1cal Umts.-Elect!'(>• 
Magnetlsm.-Magnetic Field due to a Current.-SO!eno1d.-Galvanome~rs.-Polartty 
due to Cnrrent.-Magnetisation by Electric Cnrrent.-Elcctro-dyua1D1cs.-:--Electro• 
magnetlc lnduction.-Ohm's Law.-Prillll;lry Batte~ies.-CoD;d~ctors and Res1stance.
Polarisation of a Cell.-Electrolysis.-Stat1c Electric1ty.-Pos1t1ve and Negativa Electrl• 
ftcation.-Conductors and Insulators.-Induction.-Cbarges on a Surface.-Frictional 
Macbines.-Potential.-Condensers.-Leyden Jar.-Gold Lea( Eiectroscope.-Volt

. meters.-APPENDI0ES.-lNDBX. 
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ENGINEERING .AND MEOH.ANIGB. II 

By ANDREW JAMIESON, M.Inst.C.E., M.Inst.E.E. 

In Five Volumes. Large Crown Svo. Each quite complete in iteelf, 
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A TEXT-BOOK OF 

APPLIED MECHANICS 
AND MECHANICAL ENGINEERING. 
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VoLUMEI. TENTHEDITION, RevisedandEnlargad. Pp. i-xviii+400. 6s. net. 
.APPLIED MECH.ANICS. 
R&vrsED BY EWART S. ANDREWS, B.Sc. 

CONTENTS.-Deflnltlons of Matter and Work.-Diagrams of Work.-Moments and 
·Couples.-Principle of Work applied to Macbines.-Friction -0( Plane Surtaces.-Friction 
of Qylindrical Surfaces and Ships.-Work absorbed by Friction In Bearings etc.-Friction 
uefully applied by Clutcbes, Brakes, and Dynamometers.-Inclined Plane and Screws 
-Veloclty and Acceleration.-Motion and Energy.-Energy ot Rotation and Centrlfugai 
-Forre.-APPENDICES.-lNDEX. 

l" Indispensable to ali students of engineerin~."-Slea,mhip. 

VoLUID: II. NINTH EDITION, Revisad and Enlarged. Pp. i-xviii+314. 5a. 

STRENGTH OF MATERIALS. 
REVISRD BY EWART S. ANDREWS, B.Sc. 

CONTENTS.-Stress and Straln, and Bodies undcr Tension.-Strength of Beam■ and 
-Glrders.--;-Deftectiol! of Beams and ~lrdei:s.-Strengtb of Sh~f~s.-Strength and Elastloity 
of Mater1als.-Testmg.-Stress-Stram D1agrsms and Elast1c1ty of Materials.-Strengtb 
and Elasticity o( Columne.-APPENDIOES.-INDEX. 

" The autbor is to be congrstulated upon tbe care be bestows in keeping bis works 
-eystematically up to date."-Practwal Enginw. 

VoLUME III. EIGHTH EDITION, Thoronghly Revisad. Cloth. 
Pp. i-xviii + 260. 5s. 

lTHEORY OF STRUCTURES. 
CONTENTS.-Framed Strnctures.-:Rool Frames.-Deflcient Frames.-Cranes.-Beams 

,and Girders.-APPENDICES.-lNDEX. 
"We heartlly recommend this book."-Steamship. 

VoLUME IV. NINTH EDITION, Revised. Pp. i-xvi + 324. 5s. net. 

HYDR.A. ULICS. 
'-"5:CONTENTB.-Hydrostatics.-Hydraulic Macbines.-Efllciency of Machines.-Hydraullc 
.Appliances in Gas Works.-Hydrokinetics.-Water Wbeels and Turbines.,....Refrigeratlng 
Macbinery and Pneumatic Tools.-APPENDIOES.-INDEX. 

VoLUME V. EIOHTH EDITION, Revisad. Pp. i-xx + 526. 7s. 6d. 
THEORY OF MACHINES. 

CONTENTS.-Loéi and Point Paths.-Kinematic Pairs, Links, Cbains, etc.-Cranks 
and Parallel Motions.-Cbains and Peaucellier Mechanisms, etc.-Kinematics, Centres 
and Relative Velocities.-Mlscellaneons l\fechanisms.-Reversing and Return Motlons, 
etc.-Efllciency of Macbines.-Wheel Gearing and Electric Driving.-Friction and Wedge 
Gearing, witb Power Transmitted.-Teeth of Wbeels.-Qycloidal Teeth.-lnvoiutc 
Teetb, Bevel ª!Id Mo~ice Wbeels, etc.-~iction and Strengtb ot Teet~ in Gearing.-Belt, 
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INDEX. 
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