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GAS AND OIL ENGINES.

A Treatise on the Desisn, Constru tion,and Working of

Internal-combustion Engines, operated by gas [rom torons’

mains, blast furnaces, pressure and suction producers as
well as by 0il and petrol.

By HORACE ALLEN.

Contents.

Details of Gas Engines generally considered—Applicati Vorki
Charge to Internal-combustion Engines—Regull)aption l(())? g}i\:h%ﬁ:‘gfgg?—%
Ignition of the Charge in Internal-combustion Engines—Governing the
Power Developed by Internal-combustion Engines—Actuation and De:elop-
8ent of Cams for Lifting Valves—Cyclic Irregularity of Gas Engines—
onstruction of Gas Iingine Flywheels— General Description of Gas Engines
by Various Makers—Gas Engines of the Vertical T'ype—Two-cycle Internal-

combustion Engines—Scavenging and Compounding Gas Engi
l;.cent Improvements—Internal-combustion %ﬂngincsgas Aeljig%llenifstsnlcl‘s:t}&li
Vuel—.I_ntcrnz\l-combusnon Engines for Marine Purposes—Carburetters. for
aporising Petrol and Petroleum—Electric Ignition Applied to Petrol and
Petroleum Motors—Petrol Motors—Petrol Motors Applied to Road Vehicles
— Silencing the Exhaust from Internal-combustion Enﬂrines—Startinr;r
Internal-combustion Engines — Pressure-gas Producers —- §uction-gas Pro-
ducers - Cost of Power — Indicator and its Application to . Internal-
combustion Engines—Development of Power by the Combustion of Gas in
the Working Cylinder—Blast-furnace Gas—Lubrication—Development of
Power by the Utilisation of Gas in the Exhaust —T'esting.

Press Opinions,

‘“ Altogether the, book is a valuable ini
juls t aluz one, containing a great d
xﬁg’ormatlon as to recent researches, recent en,gines, andgrecegt pract?gel: ;)nf
:Vllsct}ilelil g;;enerally.] f?lltogzther the author has produced a very useful work,
, for one, shall add to my scientific library.”— Mr.
I\I.I?‘SRIC.E.,“m Electrical Engineering. RO QA Cler
Mr. Allen has written a well-illustrated book, which sh i
« Allen L ows that its
author has acquired a wide knowledge of the practi’cal side of dasigz:xinlg['g
n};anufactul:mg, and working of gas and oil engines, As a work of reference,
:”: l;ook will fill a distinctly useful purpose.”-—Z7mes Engineering Su‘ﬁple1
nt.

“ A practical sound work on the subject.”—7%e Electrical Review.

Price 12/11, post free.
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HEYWOOD AND BRIDGE'S
FRICTION CLUTCHES

Have siood the test on ail drives.

Can be put in and out of gear when running at full
speed without any shock or jar taking place.

Any Power
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repay their
initial cost
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economies
effected

in power.

punnecessary

wear and
tear on
belting, etc.

Accidents.

MODERN

MILLWRIGHT’S WORK.

We have fitted up a large number of Cotton Mills,
Factories, Works at home and abroad with Mill-
wright’s Work throughout.

Send for 200-page Catulogue (free):

DAVID BRIDGE & CO. Ltd.

SOLE MAKERS,

Transmission Works, CASTLETON, MANCHESTER.
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GREEN'S ECONOMISER

SAVES ONE WAGON OF COAL
IN EVERY FIVE.

CAN BE APPLIED TO EVERY TYPE OF
STEAM BOILER.

Write for Pamphlet “ A.B.”

.| E. Green s SonLtd.,

WAKEFIELD.

FOWLER’S

Architects’ and Builders’ Handbook.

A synopsis of practical Rules, Tables and Data, specially
compiled for the use of Architects, Builders, Plumbers,
Painters, Decorators and Students.
Comprising over 500 pages with numerous Illustrations

CONTAINS EXHAUSTIVE SECTIONS ON
Bricklaying — Masonry — Timber — Joinery and Carpentry—
Plumbing — Painting and Decorating — Electricity—Superin-
tendence of Buildings during construction—Protective Coatings
for Iron and Steel, &c.—Styles of Architecture—Working
Rules for Building Trades, &c., &c.

Price 2/9, Post Free, in ordinary binding.

»w  3/9, i in leather, gilt edges.

Tue SGIENTIFIC PUI;LISHING Co.

¥ 1563, New Balley Street, MANCHESTER, England,
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Practical Alternating Currents
e ANDE,

Alternating Current Testing

Deals in an elementary and praciical manner with
the principles of alternating currents and alternating
current machinery.

By CHARLES F. SMITH,

Wh.Sc., A M.Inst.C.E., A M.Inst E.E.

Contents.

Alternating Electromotive Force and Current—Impedance—
Power and Power Factor—Virtual Value of an Alternating
Current—Effect of Capacity—The Transformer—Alternators
—Synchronous Motors—The Polyphase Circuit—The Rotary
Converter—The Polyphase Induction Motor—Single-phase
Motors—The Composition of Waves.

Press Opinions.

““We think the treatment of the subject very clear, and believe that
a book of this type will be of farmore practical use to the student than
one which is so full of difficult mathematics that the young electrician
becomes disheartened at the beginning.”--7%e Engineer.

“The book will be useful to students as a guide in performing
experiments and in making deductions from the data thus gained, and
it will also be helpful to persons who have a practical knowledge of the
machines treated, and who wish to understand the theory underlying
their perfornnm_e ’— Engineering News.

“The book is fairly

: complete, and may be considered to be a
treatise on the subject.”

- Elzc'v ical Review.

Price 6/5, post free.

The Scientific Publishing Co.

53, New Bailey Street,
MANCHESTER, England.
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Practical Testing of
Dynamos & Motors.

By CHARLES F. SMITH,
Wh.Sc., A M.Inst,C.E., A.M.LE E.

CONTAINS CHAPTERS ON

General purpose of tests. Measurement of armature and
field resistances. Production of electromotive force in a
dynamo. The magnetic circuit. Armature reactions,
Shunt-wound dynamo. Series dynamo. Compound dynamo.
Effect of current in the motor armature. Efficiency tests of
a motor., Efficiency tests of a dynamo. Miscellaneous tests.
Motor generators and boosters.

‘“ For completeness, conciseness, directness, accuracy, clearness of ex-
position, and intelligent selection of methods, there is nothing in print in
the English Ianguage that compares wnh this little boo. in the slightest
degree. It is worth ten times its price.”—American Electrician,

‘It is seldom the reviewer has had through his hands a book he can
more cordially recommend for all-round excellence. The treatment of
the subject is thorough and lucid, and the diagrams, and especially the
ntimerous curves got ﬂom actual tests, are all excellently reproduced in
a very clear manner.”— Elecirical Review.

“This is an excellent and practical little book. Mathematics are
very little employed, the author instead using graphic methods of
explanation. It contains a considerable amount of valuable information. "
—The Engineer.
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The Scientific Publishing Co.,
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Contents.

Constituents of Fuel Gas—The Air—Variation of the
Volume of Gases with Changes of Pressure and Tempera-
ture—Calculation of the Percentage Composition of Gases
by Weight from the Composition by Volume—Amount of
Air required for Combustion—Volume of Products of
Combustion—Thermal Units — Heat of Combustion —
Calorific Power Calculation of the Calorific Power of
Fuels—Calorific Intensity—Temperature of Combustion—
Heat carried away by the Products of Combustion—Heating
by Contact and by Radiation—Natural Gas—Coal Gas—
Oil Gas — Acetylene— Simple Producer Gas— Steam-en-
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dioxide in Producer Gas— Efficiency of a Gas Producer—
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Gas— Use of Gaseous Fuel — Firing Steam Boilers —
Furnaces—Regenerative Furnaces—Gas Engines— Control
of Production— Estimation of Carbon-dioxide in Producer
Gas and in Flue Gases. With Three Appendices.

PRESS OPINIONS.
** The book will be found of great value to metallurgists, and to all who have to dewl
practically with the probleu:s of the production and use of fuel gas."—Iron Trade Review.
“ This work is written in a clear and practical style, it is well illustrated, and deals
in a very able manner with the fundamental principles of gas production.”—
Birmingham Post.
““The book has much to be comu ended, and will be found of much value to the in-
creasing number of metallurgists and manufacturers interested in gaseous fuel.”—
: Iron & Steel Magazine.
“ We have no hesitation in recommending the work as a thoroughly comprehensive
and up-to date handbook cn the subject.”"—Mechanical World.

Price 10/4, post free.

The Scientific Publishing Co.,

53, NEW BAILEY STREET, MANCHESTER, England.

A Sketch of the Properties,
PRo D uc ER G ASI Manufacture, and I!):leses of

Gaseous Fuel. _

By A. HUMBOLDT SEXTON, F.I.C., F.C.S.
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Pumps, Piston Plunger ..428, 431
Pumps, Ram Plunger ....429, 431
Pumps, Rotary ... 450
Pumps, Scoop-wheel. .
Pumps, Screw
Pumps, Single-acting Piun- ind

T oo o 443

Pumps, Steam Consumption.. 437
Pumps, Turbo Y 288
Pumps, Two and Three Throw 431
Pumps, Valveless Plunger ..., 434
Pumps, Valves .........o.... 43¢
Purves’ Furnace, B. of T.

Rule ....cececocesces picae
Push Boiler for Heating ..
Pyramid, Contents

Quadrilateral, Area of ........

Quadruple Expansion Engines,
Cylinder Ratios 225

Quadruple Expansion Engines
Steam Consumption........ 2

R

Radial Valve Gears
Radiation, Heating by ..

PQR xlvii
PAGE
Radiation, Heat Transmitted

by 122
Radiation of Steam Pipes..... 165
Radiation of Water Pipes :
Rail Motor Cars............ s
Railway Journals, Pressuze ..
Railway Trains, Tractive Force
Railways, Versed Sine for

Curves ........ a5 o s
Ram Plunger Pumps.

Rams, Hydraulic
Rateau, Flow of Steam through
2

Rateau Turbine
Ratio of Expanpsion,
BDRINGBC e s uisiais s sl 227y
Ratios of Cylinders, Steam
Engines
Rawhide Gears
Razor Steel, Carbon in...
Razors, Tempering Heat
Re-action Steam lurbines ....
Re-agents, Chemical Action .
Receivers of Engines, Size....
Reciprocals of Numbers
Reducing Nozzles for Evapora-
BOXB. )% cseisivesinaimses e 1
Reducing Valves
Refuse Destructor, Clinker ..
Refuse Destructors
Refuse Destructors, Air for ..
Refuse Destructors, Cost ....
Refuse Destructors, Meldrum’s
Refuse Destructors, Tests .. ..
Refuse Destructors, Types....
Refuse, Heating Value of ....
Refuse, Town’s, Composition

Relief Valves for Cylinders
Relief Valves for Feed Water
Systems L
Re-melting Pig Iron, Effect ..
Retarders for Smoke Tubes ...
Resistance of Trains .
Resistance, Unit ....
Respirators, Useof ..........
Reynolds, Heat Equivalent ..
Reynolds. Heat Transmission.
Reynolds, Specific Heat, Super-
heated Steam 26
Richardson-Westgarth(Parsons)
Turbine, Test 285
Ringelmann Smoke Test . .. 208
Rivet Steel, Strength..110, 506, 537
Riveted Joint, Butts, Straps.. 111
Riveted Joints for Boilers .... 111
Rivets, Tenacity and Ductility 109

For Buyers' Directory see pages xii., xiii., xiv.
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Winn’s Screwing Machines

FOR TUBES OR BOLTS

MANY TYPES MADE

over 4000

in Use

WRITE FOR CATALOGUE B17

CHARLES WINN & CO

Washington Street

BIRMINGHAM

" PAGE
Rolled Joists, Inertia Moment 540
Rolled Steel Tolatsi oo o 540

Roll-d Steel Joists, Strength 540
Rolled SteelJolsts, Welght <5540
Roller Bearings .... .. 474
Roofs, Weight of .. . 542
Root’s 0il Engine, Trial of.... 411
Ropes, Breaking Strength of.. 461
Ropes, Diameter of .......... 459
Ropes, Diameter of Pulleys .. 459
Ropes, Driving, Angle and
Length of Drives.......... 459
Ropes, Driving, Centrif. Force. 460
Ropes, Driving,Limits to Speed 461

Ropes, Driving, Power ...... 460
Ropes, Driving, Shape of
GYOOVES . s se i saness o 459
Ropes, Driving, Spiral Grooves 459
Ropes, Driving, Weight...... 459
Ropes, Driving, Working Stress 461
Ropes, Effect of Bending .... 489
Ropes, Internal Friction...... 488
Ropes, Knots, Efficiency . ... 487
Ropes, Manilla, Working Loads 487
Ropes, Material for .......... 463
Ropes, Round Steel, Welght
490 491
Ropes, Wire, Strength ete. 490, 491
Rotary Pumps.. . ... . 450
Rotors for Turbines ......... 275
Round lron Bars, Weight .... 65
Round »teel Bars, Weight.... 66

Rowland’s Equivalent of Heat 329
Royal Agricultural Snuety,

Gus Plant Trials. . veiee 099
Rus len-Eeles Oil Burner .... 218
S
Safety Trip Gears ............ 255

Safety-Valve, High Steam and
Low Water ..sseewsws v
Safety Valve Springs ..... ~
Safety-Valves, B. of T. Rules..
Saiety-VaIves, Size and Lift.. 152
Safety-Valves, Spring Balance. 155
Safety- Valves, Testing......-.
Safety-Valves, Types of . X
Salinometer, Use of =
Saturated Steam, Properties.. 321
Saws, Tempering Heat ...... 505
Scale on Boiler Plates, Effect of 123
Scavenging, Large Gas Engines 383
Schmidt kngine, Steam Con-

SUMPLION ¢ seiatsinos sios vie 242, 243
Schmidt, Heat Transmission.. 124
Scoop Wheel Pumps.......... 451

INDEX.—contmued RS 15

Scotch Foundry Pig Iron .... 499

Scottish Boiler Co., Rule for
Hydraulic Tests............ 183

Beotlt: Retarders) .. cotusw sis v 121

Screw Bolts and Nuts, Sellers’ 87

Screw Bolts, Whitworth. . 84
Screw Propellers .... 94
Screw Pumps ........ 450
Screw Thread, Acme. . 88

Screw Thread, B.A. .... 5189
Screw Thread, Briggs .
Screw Tlnuad Fine, Butlsh
Standard .. ccieesssvnsveses
Screw Thread, International.. 89
87

Screw Thread, Sellers’
Screw Thread, Whitworth’s 84, 86
Screwed Stays, B. of T. Rule.. 115
Screwed Stays, Loco. Practice 117
Seum Valves . 58
Seam Ripsin Egg ‘ended Boiler 140
S. E. and C. Ry. Steam Rail
Gars o ks nlesi seaseeas 312
Seatings and Coverings, Boileis 184
Seconds Pendulum, Length ..
Seliers’ Screw Thread ..

Separator, Cyclone ..........

Serve Tubes, Efficiency of . 121
Shafts, Cvank ............ 246, 413
Shafl% Pitch of Bearings .... 470
Sh:tfts, Power Transmitted .. 478
Shafts, Steel, Cost of ........ 480

Shafts, Strength
Shafts, Turbine
Shafts, Weight 65,

Shearing Strength of Metals . 537

Shear Steel, Manufacture .... 506
Sheet Brass, Composition .... 83
Sheet Metal, U.8. Gauge .... 69
Sheet Metal, Weight....... 3 62
Shrinkage, Aluminium s

Siemens Steel ........ 511, 520 537
Siemens Producer Gas.. ... 203

Silicon, Atomic Weight .
Silicon, Effect on Steel
Silicon, Pig Iron ....... s
Silicon, Specific Heat . .. 569
Silver, Atom)c Welght .. 559
Silver, Coefficient ofExpansmn 78
Silver, Germn, Composition.. 83
Silver, Meltiug Point 78
Silver, Specific Gravity .
Silver, Specific Heat ..
Silver, Weight

559
. 509
. 499

Slmpson s Rule for Area

Siues and Cosines of Angle; .. 56
Sinking PUMDA oo o sviese 443
Slide Bars, Locomotives...... 304

For Buyers’ Directory see pages xii., xiii., xiv.
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Indicator
Diagrams.

A Treatise on the use of the Indicator

and its a.ppli.ca.tion to the Steam Engine.

By W. W. F. PULLEN,
Wh.Se., M.I.Mech.E., A.M.Inst.C.E.

Contents.

M'easurement of Power with the Indicator —Indicator
ng‘s—Reducing Gears—Types of Indicators—Calibrating
Indlf:ator Springs—Errors in the Indicator Diagram—
‘ Prel'lmhinary Analysis of the Diagram—Diagrams Showing

Variation of Load—The Admission and Steam Lines of the
Indicator Diagram—The Exhaust and Compression Lines—
Valve Chest and Steam Pipe Diagrams—Adjustment
of' the Slide Valve —Pump Diagrams— Miscellaneous
Diagrams—Averaging Diagrams—Mechanical Efficiency—
Tables, &ec., &c.

Press Opinions.

““ This exhaustive work upon indicator practice contains, i iti
to much original matter, a compilation ofpabout all the 5;111&1%?31;:;;2
concerning indicator practice which has appeared in technical jonrnals
d\l‘l‘"lhg the past few years.”— Elecirical World and Engineer. :

Students of the steam engine and its mechanism will find this book
very useful to them. It sticks to its one subject throughout—the
}l:(%lcntor—gnld do«f not branch {)ut into questions of thermo-dynamics

8 a special work on a special instru its t n_
o apodl o I ment, and keeps to its text.”—

Price §/4, Post Free.

The Scientific Publishing Co.,

53, NEW BAILEY STREET,
MANCHESTER, England.

se Valve, Flow Through .. 419
Slaice Valves, Steam 1

Smoke, Observations ...
Smoke Prevention .....
Smoke Test, Ventilation
Smoke Tubes, Holding Power 119
Smoke Tubes, Loco. ......121, 297
Smoke Tubes, Nickel Steel.... 107
Smoke Tubes, Retarders for .. 121

Smokebox Temperature...... 121
Soda Ash, Use in Boilers.. .. 178
Soda, Caustie, Use in Boilers,. 178
Sodium, Atomic Weight ...... 559
Sodium, Specific Heat.. o D

Softening Feed Water .
Soldering Aluminium ....
Solders, (omposition of..
Solids, Mensuration of......
Soot on Boiler Plates, Effect of 123
South-Bastern Express Engines 308
Specific Gravity, Aluminium.. 520
Specific Gravity of Gases.... .. 186
Specific Gravity of Ies........ 77
Specific Gravity, Metals, ete.. 78
Specific Gravity of Oils, 78, 186, 198
Specific Gravity, Petroleum 136, 410

Speciflc Heat, Ice .......... Vi
Specific Heat of Gases .. .. 186
Specific Heat, Metals ...... 78, 559
Specific Heat, Petroleum..186, 410
Specific Heat, Steam.......... 186
Specific Heat, Superheated
Steam .....cceccecceeniinn 263
Speculum Metal, Composition 83
Speed, Belts ..........c.o0eee 464
Speed, Chains, Driving . 481
Speed Changer, Blectric...... 256
Speed, Driving Ropes, Limits.. 461
Speed, Gear Wheels .......... 468
Speed, High Speed Engines .. 237
Speed, Pistons of Engines .... 234
Speed, Pulleys .............. 466
Speed, Ropes ........- sialbisias 201,
Speed, Variations in Engines.. 252
Speeds, Shafting ............ 478

Speeds, Steam  Turbines
268, 269, 276
Speeds, Surface, Rotating

Bodies8 ......c.ecccececnnes 97
Sphere, Area and Contents .. 21
Spiegeleisen Composition .... 499
Spiral Gears......ooeeeeveanes 469
Spiral Retarders o121
Spiral Spring, Strength . 547

Spreading, Firing........ Sl 205
§pring Balance Safety Valves.. 155

INDEX.—continued. S

Springs, Governor............
Springs, Helical and Spiral ..
Springs, Indicator. 53

Springs for Locos. . oe
Springs, Plate................
Springs for Safety Valves ....
Sprinkling Stokers ......

Sprockets, Chains............
Spruce,Strength and Elasticity
Spur Wheels ................ 46
Square Iron, Weight. .

Square Steel, Weight
Squares and Cubes ..
Staffordshire Pig Iron........
Stages, Number in Turbines..
Stanton, Repetitions of Stress 5
Stanton Surface Condensers ..
Starters, Gas Engines. ... 877,
Statuary, Bronze, Composition
Stay Bars, B. of T. Rule
Sty Bolts, Copper ...... S
Staying Surfaces of Locos ....
Stays for Marine Boilers,
British Standard Screwing.. 117
Steam Accumulators ........ 286
Steam Boilers................ 105
(See Boilers for Detail Index.)
Steam Consumption, Engines
226, 232, 242, 243
Steam Consumption, Loco-
MOtives .ecsceccscnnsssscs 316
Steam Consumption, Pumps.. 437
Steam Consumption, Turbines

280—287
Steam, Density .......o...... 320
Steam Dryers st Lol

Steam Engine, Mech:lm.cal

Efficiency....ccoccccecense. 227
Steam Engine, Ratio of Ex-
pansion ........ 227, 230

Sream Engines, Air Pumps .. 258
Steam Engines Clearance .... 232
Steam Engines, Condenser,
WAL o« o0 sioteie siniosnascsonss 257
Steam Engines, Condenser .. 256
Steam Engines, Consump.226, 232
Steam Engines, Crank Angles. 246
Steam Engines, Crank Shafts.. 246
Steam Engines, Cylinder Cover 244
Steam Engines, Cyl. Ratio.
225, 265
Steam Engines, Cyl. Relief
Valve .o%..coceens 2
Steam Engines, Cyl. Thickness 244
Steam Engines, Data of
Existing ...... e e s e el mebe 265

For Buyers Directory see pages Xii., xiil., xiv.
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INDEX—continued.

PAGE | T

METALLIC @ -
FLEXIBLE HOS

oo "FOR- .
HIGHEST STEAM PRESSURES,
Gas, Water, Oils, &c.

Unrivalled for Pumping Petroleum.

Inventors & Original Makers of the
CELEBRATED INTERLOCKED SECTION

Steam Engines Drainage 2

Steam Engines, Ejector Con-
denser

Steam Engines, Entropy.. ..

Steam Bugines, KEvap. Con-
densers

Steam Engines, Flywheels

Steam Engines, Governors.... 5

Steam Engines, High-speed ..

Steam Engiues, Horse Power. 2

Steam Engines, Inertia Forces
_in
Steam Engines, Jacketing....

Steam Engines, Jet Condenser

Steam Engines, Journals. .235,
Steam Engines, Leakage ...
Steam Engines, Pipe and Port

AYEAS .0 ooassoonsnnsssosses 2
Steam Engines, Piston Speed.. 2
Steam Engines, Pistons ...... 245

Steam Engine, Pressure, Mean
223
LES

Steam Engines, Propors.. .

Steam Engines Receivers .... 2

Steam Eugines, Single and
Double Acting .........---
Steam Engines, Superheaters

Steam Engines, Uniflow......

Steam Engines, Valve Geaxs
Steam Engines, Water Cooler
Steam, Entropy Table....
Steam Feed Water Heaters ..
Steam, Flow in Pipes and Ports
Steam, Flow through Orifice..

Steam, Flow through Nozzles.. 2

Steam, Heat Equivalent of
External Work ............

Steam Jet Blowers v. Fa

Steam, Latent Heat

Steam Pipes, Admiralty Prac-
tice -

Steam Pipes, Areas ..........

Steam Pipes, B. of T. Rules ..

Steam Pipes, Co.densation .. ] 56

Steam Pipes, Copper
Steam Pipes, Drainage
Steam Pipes, Expansion

Steam, Sensible Heat ........ o §
Steam, Specific Gravity ...... 136
Steam, Specific Heat .. . 186
Steam, Spec. Volume .. .. 320
Steam Stop Valves .. .. 149
3ream, Table of Properties .... 321
Steam, Temp. & Pressure. .... 317
Steam Tests of Boilers........ 183
Steam, Total Heat. ... i 319
Steam Traps ...... . 168
Steam Turbine, A.E.G.
Steam Turbines, Attachment

Steam Turbines, Ba
Steam Turbines, Bearings
Steam Turbines, Best Vacuum
Steam Turbines, Blade Angles 27
Steam Turbines,Blades.272,274,
Steam Turbines, Blade Strip-

i 9

ping
Steam T
inghouse .
Steawn Turbines, Brush-Parsons 2
Steam Turbines, Classification 5
Steam Turbines Clearances .. 2
Steam Turbines, Comparison
with Reciprocating Engines :
Speam Turbines, Condensers..
Steam Turbines, Critica 1
Speeds s
Steam Turbines,Cur
Steam Turbines, De Laval..
Steam Turbines, Disc Friction
Steam Turbines, Bffect of
Initial Steam Pressure......
Steam Turbines, Effect of Load
Steam Turbines, Effect of
Superheat......ocooeeeenees 2
Steam Turbines, Effect of
VAaCCUmM .. .coeee-:aasoss 280,
Steam Turbines, Efficiency.. ..
Steam Turbines, End Thrust
Steam Turbines, Flow of
Steam through Nozzles .... 2
Steam Turbines, Geared ..... 29
Steawn Turbines, Governing ..
Steam Turbines, Gyroscopic
Action 2

As supplied to th i 7 Ste: i Hydraulic Tests 165
AADEE e Admiralty 3 . Steam Pipes, Hydraulic Tests 165 5
H.M. Office of Wo L{It)' War Office, Steam Plpes: Iron, Strength.. 162 Steam Turbines, Low Pressure
gEss, g5, SIC Steam Pipes, Joiuts .. - 162 Steam Turbines, Marine

Steam Pipes, NUIPCUI!’AI‘I’C.ﬁl.lg 165 Ste marhines. Mixed Pres-
112’ quEN VIcTURIA ST LGNDON A 165 Steam Turbines, Mixed Pres :
" a2 "y y B:U Steam Pipes, Radiation ...... 338 Steam Turbines, Nozzl
orks: P s - Steam Port, Areas 241, picon ‘bines; INOzBEB 4 vsies
ONDER’S END, Middliesex. Steam Ports in Locomotives.. 298 | Steam Turbines, Packings.... 2
ON ADMIRALTY LIST. ' T Ao SEe '

For Buyers Directory see pages xii,, xiii.




Ixiii.
“ The Mechanical Engineer ”

Non-Magnetic £l
30 Minute hronograph.

This Chronograph has been designed to m=et the wants of those
having a reliable timekesper but who do not wish to go to the expense
of the Chronograph fitted with the ordinary timekeeping mechanism.

The Chronograph records up to 30 minutes in ffths of secon”s
and being thoroughly Non-Magnetic will be found very convenient

FOR TESTING AND TIME-RECORDING PURPOSES.
| Post Fre
o} PRICE 25/= in St(tee]l:‘(gxi’dised Case.

| FOWLER & CO.,
53, New Bailey St., MANCHESTER, England,

|

|

I
|

i}

l

BRITISH AND METRIC EQUIVALENTS.”

Length.—
1inch
1 foot
1 yard
1 mile
1 chain
1 chain
1 mile
1 knot
39370113 inches

39370113 inches }

1 T (O TR T

3280843 feet
1'0936143 yards
62137 mile
1 radian

I

Area.—
18q. inch
1 sq. foot

1 8q. yard

1 acre

1 8q. mile

*155 sq. inch
10'7639 sq. feet

1°196 sq. yards

100 sq. metres

10,000 sq. metres

2:4711 acres

W

Il

Volume—
1 cu. inch
1 cu. foot
1 cu. yard

1 gallon

1 U.S.A. gallon

1 T

254 centimetres.
304799 centimetres.
*914399 metre.
1°6093 kilometres.
20°1168 metres.

66 ft. = 100 links.
5280 ft. = 80 chains.
6080 ft. per hour.

1 centimetre.

1 metre.

1 kilometre.
57°296 degrees.

64516 sq. centimetres
929°03 sq. centimetres.
092903 sq. metres.
836126 sq. metres. -
40468 hectare.
259 hectares.
1 sq. centimetre.

1 sq. metre.
1 are.
1 hectare.

16387 cu. centimetres.
028317 cu. metres.
28317 litres.
764553 cu. metres.
764°553 litres.
4545963 litres.
*1605 cu. ft.
27737 cu. inches.
231 cu. inches.
*83254 imperial gallon.

* The values of these equivalents are taken from the official report
by the Board of Trade on weights and measures.

1M




Ixv.

PACKING

For STEAM ENGINES, that PACKS
With MINIMUM FRICTION i
and MAXIMUM DURABILITY.

R PRI l
Used all over the Worid - Over 350,000 Suppiet

ADOPTED BY - k

BRITISH, UNITED STATES, DUTCH, ’ CUNARD, ORIENT, ROYAL MAL, Semm
JAPANESE SPANISH, &0., NAVIES |  CASTLE, &C., &C., STEAMSHIP LNES
PRINCIPAL RAILWAYS, INDUSTRIAL AND ELECTRICAL CONGCERNS.

Highest Awards, Paris, 1900.

UNITED STATES METALLIC

PACKING CO. LTD,,
SOHO WORKS, Allerton Road, BRADFORD.

Telephones -
Nos. 4705- 788

=% -

E

Telegrams—
“METALLIC, BRADFORD.’

BRANCH OFFICES—

LONDON - - 116, Fenchurch St. T.A. Zircons, T.N. 2710 Aveane
LIVERPOOL - 15, Fenwick £t. T.A. Undeniable T.N. 1711 Cezmm
BOLTON - - 15, Mawdsley St. T.A. Hello. T.N. 406.
GLASGOW - - 52, St. Enoch Sq. T.A. Floating T.N. 8276 Gisy
SWANSEA- - Pembroke Buildings. T.A, Metallic. T.N. 919 Ceatml

NEWCASLLE-ON-TYNE - 2, Collingwood St. T.A.Packing. T.N.2102 Ceam
BIRMINGHAM, BELFAST, HULL, SHEFFIELD, NOTTINGHAM, BRISTOL
FORTSMOUTH, PLYMOUTH, S. SHIELDS, EDINBURGH, &C.

Ixvl.

P S ——

Schaffer & Budenberg's

Recording Instruments, Self-
Recording Gauges, Thermometers,
Tachometers, Counters, ete.

Ask for Lists of Recording Instruments,

PRESSURE GAUGES jor all purposes.

Manufacturers of every description of High Class

ENCINE AnD BOILER FITTINGS.
BROADHEATH, Nr. MANCHESTER.

> {77a, Queen Victoria St., London, E.C.
Sranenlo)fces L5, Wellingion Street, Glasgow.







