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MATERIALS OF ENGINEERING.
A work designed for Engineers, Students, and Artisans in wood,
metal, and stone. Also as a TEXT-BOOK in Scientific Schools, show-
ing the properties of the subjects treated. By Prof. R. H. Thurston.
Well illustrated. In three parts.

Part I. THE NON-METALLIC MATERIALS OF ENGINEER
ING AND METALLURGY.

With Measures in British and Metric Units, and Metric and Reduction
Tables 8vo, cloth, $2 00

Part II. IRON AND STEEL.
The Ores of Iron ; Methods of Reduction ; Manufacturing Processes ;

Chemical and Physical Properties of Iron and Steel ; Strength, Duc-
tility Elasticity and Resistance; Effects of Time, Temperature, and
repeated Strain ; Methods of Test ; Specifications 8vo, cloth, 3 50

Part IH. THE ALLOYS AND THEIR CONSTITUENTS.
( >]>per. Tin, Zinc, Lead, Antimony, Bismuth, Nickel, Aluminum, etc.;

The Brasses, Bronzes; Copper-Tin-Zinc Alloys; Other Valuable
Alloys; Their Qualities, Peculiar Characteristics; Uses and Special
Adaptations; Thurston's "Maximum Alloys"; Strength of the

Alloys as Commonly Made, and as Affected by Special Conditions;
The 'Mechanical Treatment of Metals 8vo, cloth, 2 50

"As intimated above, this work will form one of the most complete as
well as modem treatises upon the Materials used in all sorts of Building
Constructions. As a whole it forms a very comprehensive and practical
book for Engineers, both Civil and Mechanical. 1 ' American Machinist.
" We regard this as a most useful book for reference in its departments ;

it should be in every Engineer's library." Mechanical Kngineer.

MATERIALS OP CONSTRUCTION.
A Text-book for Technical Schools, condensed from Thurston's
" Materials of Engineering." Treating of Iron and Steel, their ores,
manufacture, properties and uses; the useful metals and their alloys,
especially brasses and bronzes, and their "kalchoids": strength,
ductility, resistance, and elasticity, effects of prolonged and oft-

repeated loading, crystallization and granulation; peculiar metals:
Thurston's "maximum alloys"; stone; timber; preservative pro-
cesses, etc., etc. By Prof. Robt. H. Thurston, of Cornell University.
Many illustrations Thick 8yo, cloth, 500
"Prof. Thurston has rendered a great service to the profession by the

publication
of this thorough, yet comprehensive, text-book. . . . The

book meeti* a long-felt want, and the well-known reputation of it? author
is a sufficient guarantee for its accuracy and thoroughness." Building.

TREATISE ON FRICTION AND LOST WORK IN MACHIN-
ERY AND MILL WORK.

Containing an explanation of the Theory of Friction, and an account
of the various Lubricants in general use, with a record of various
experiments to deduce the laws of Friction and Lubricated Surfaces,
etc. By Prof. Robt. H. Thurston. Copiously illustrated. .8vo, cloth, :j 1*1

"It is not too high praise to say that the present treatise is exhaustive
and a complete review of the whole subject." American Engineer.

STATIONARY STEAM-ENGINES.
Especially adapted to Electric Lighting Purposes. Treating of the
Development of Steam-engines the principles of Construction and
Economy, with description of Moderate Speed and High Speed En-
gines. By Prof. R. H. Thurston 12mo, cloth. 1 30
" This work must prove to be of great interest to both manufacturers and

users of steam-engines ." Builder and Wood-worker.



DEVELOPMENT OF THE PHILOSOPHY OF THE STEAM-
ENGINE.

By Prof. 11. H. Thurston 12mo, cloth, $0 75
"This small book of forty-eight pages, prepared with the care and pre-

cision one would expect from the scholarly Director of the Sibley College of

Engineering, contains all the popular information that the general student
would want, and at the same time a succinct account covering so much
ground.as to be of great value to the specialist." Public Opinion.

A MANUAL OF STEAM BOILERS, THEIR DESIGNS, CON-
STRUCTION, AND OPERATION.

For Technical Schools and Engineers. By Prof. R. H. Thurston. (183
engravings in text.) Second edition 8vo. cloth, 5 00
"We know of no other treatise on this subject that covers the ground BO

thoroughly as this, and it has the further obvious advantage ol being a new
end fresh work, based on the most recent data and cognizant of the latest
discoveries and devices in steam boiler construction." Mechanical News.

STEAM-BOILER EXPLOSIONS IN THEORY AND IN PRAC-
TICE.

Containing Causes of Preventives Emergencies Low Water Con-
sequences Management Safety Incrustation Experimental In-
vestigations, etc., etc., etc. By R. H. Thurston, LL.D., Dr. Eng.,
Director of Sibley College, Cornell University. With many illus-

trations 12mo, cloth, 150
"Prof. Thurston has had exceptional facilities for investigating the

Causes of Boiler Explosions, and throughout this work there will be found
matter of peculiar interest to practical men.'" American Machinist.
"
It is a work that might well be in the hands of every one having to do

with steam boilers, either in design or use." Engineering News.

A HAND BOOK OF ENGINE AND BOILER TRIALS, AND
THE USE OF THE INDICATOR AND THE BRAKE.

By R. H. Thurston, Director of Sibley College, Cornell University.
Second edition revised 5 00
"Taken altogether, this book is one which every Engineer will find of

value, containing, as it does, much information in regard to Engine and
Boiler Trials which has heretofore been available only in the form of scat-

tered paper:* in the transactions of engineering societies, pamphlet reports,
note-books, etc." Railroad Gazette.

CONVERSION TABLES.
Of the Metric and British, or United States WEIGHTS AND MEAS-
URES. With an Introduction by Robt. H. Thurston, A.M., C.E.

8vo, cloth, 1 00
" Mr. Thurston's book is an admirably useful one, and the very difficulty

and unfamiliarity of the Metric System renders such a volume as this almost
indispensable to Mechanics, Engineers, Students, and in fact all classes of

people." Mechanical News.

REFLECTIONS ON THE MOTIVE POWER OF HEAT.
And on Machines fitted to develop that Power. From the original
French of N. L. S. Carnot. By Prof. R. H. Thurston 12mo, cloth, 2 00
From Mons. Haton de la Goupilliere, Director of the

y
Ecole Naiionale

Superieure des Mines de France, and President of La Societe <T Encourage-
ment pour r Industrie Nntiowile:
"

I have received the volume so kindly sent me, which contains the trans-

lation of the work of Carnot. You have rendered tribute to the founder of

the science of thermodynamics in a manner that will be appreciated by the

whole French people."

A MANUAL OF THE STEAM ENGINE.
A companion to the Manual of Steam Boilers. By Prof. Robt.
H. Thurston. 2 vols vo, cloth, 12 00

Part I. HISTORY, STRUCTURE AND THEORY.
For Engineers and Technical Schools. (Advanced courses.) Nearly
900 pages vo, cloth, 7 50

Part II. DESIGN, CONSTRUCTION AND OPERATION.
For Engineers and Technical Schools. (Special courses in Steam
Engineering.) 8vo, cloth, 7 50

TEXT-BOOK OF THE PRIME MOTORS.
For the Senior Year in Schools of Engineering. By Prof. R. H.
Thurston. Ready, Fall of '92.
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Ratio
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Expansion.
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III. (Continued.)

MEAN PRESSURES FOR VARIOUS METHODS OF EXPANSION.

Values of * for Steam, Air, Gas, and Mixtures.
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I II. (Continued!)
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VI.

COMPARISON OF THERMOMETERS.

Celsius.
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COMPARISON OF THERMOMETERS Continued.

Celsius.
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VII.

DENSITIES AND VOLUMES OF WATER.
KOPP; CORRECTED BY PORTER.

Temperature.
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VIII.

TEMPERATURES AND PRESSURES, SATURATED STEAM.
IN METRIC MEASURES AND FROM REGNAULT.

j
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TEMPERATURES AND PRESSURES, SATURATED STEAM Continued.
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TEMPERATURES AND PRESSURES, SATURATED STEAM ^Continued.
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IX.

METRIC STEAM AND WORK TABLE.

Abso?ute pres-
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METRIC STEAM AND WORK TABLE Continued.
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The column headed " 7" in the table of the properties of

saturated steam is useful for reducing the performance of differ-

ent boilers to a common standard this standard being that

most generally accepted by engineers : the equivalent evapora-
tion at atmospheric pressure and the temperature of boiling

water, or, as it is frequently called, the evaporation from and at

212. In the table it is assumed that the temperature of the

feed-water is 32, and an auxiliary table is added,

corrections for any temperature of feed from 32 to 2 12.
giving

CORRECTION FOR TOTAL HEAT IN UNITS OF EVAPORATION.

Tempera-
ture of

feed, Fah-
renheit

degrees.
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XV.
HORSE-POWER PER POUND MEAN PRESSURE.

Diameter
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XX.

HIRN'S ANALYSIS.

DATA AND RESULTS.

Test of Steam-engine made by at

Kind of engine Diam. cylinder Length stroke..

Diam. piston-rod Vol. cylinder, crank end Vol. head end.

Vol. clearance, cu. ft., head Clearance in per cent of stroke.

" crank " " "
..

Boiler-pressure by gauge Barometer

Boiler-pressure absolute Boiling temp., atmos. pressure . .

Revolutions per hour ... Steam used during run, Ibs

Quality of steam in steam-pipe Quality of steam in steam-chest.

Quality of steam in compression Quality of steam in exhaust. . . .

Weight of condensed steam per hour

Pounds of wet steam per stroke Head Crank. . . .

Temperatures condensed steam

Temperatures condensing water, cold Hot

Pounds of condensing water, per hour Per stroke

SYMBOLS.

To denote different portions of the stroke, the following subscripts are

used :

Admission (a); expansion (3); exhaust (c); compression (d).

To denote different events of the stroke, the following sub-numbers

are used :

Cut-off (i); release (2); compression, beginning of (3); admission, begin-

ning of (o); in exhaust (5).

Quality of steam denoted by X.

Cut-off, crank end per cent of stroke Release, crank end

Cut-off, head end per cent of stroke Release, head end

Compression, crank end per cent of stroke.. . . Lbs. steam per I. H. P

Compression, head end per cent of stroke.. . .

"

Lbs. steam per brake H. P

I. H. P Brake horse-power
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XX. {Continued)

DATA AND RESULT?

PER 100 STROKES.

Engine. Date .189

QUANTITIES.
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XXl.--(Conttnue&)

CONDENSING

ENGINES

JACKETED

(
VLINDERS

DRY

SATURATED

STEAM
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XXL (Continued)

NON-CONDENSING ENGINES, UNJACKETED CYLINDERS, STEAM
SUPERHEATED SUFFICIENTLY TO PREVENT CONDENSATION.
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