APPENDIX I

A PROOF OF THE THEOREMS OF CASTIGLIANO

TaE following proof of the theorems is in its method
essentially the same as that given by Professor Foppl in
his “ Technische Mechanik.” Let a number of forces (or
moments) P’s be simultaneously and each gradually ap-
plied on an elastic body, making corresponding displace-
ments (or rotations) y’s.

Since the internal work equals the external work, we

at once have
o = } 3Py,

o denoting the amount of internal work.

Suppose now that one of the forces, say P,, is a vari-
able one, and receives a uniformly varying increment dP,,
which will be assumed to attain its ultimate amount
simultaneously with P,; then, since each y is a certain
function of P,, we have for the first derivative of any one
term Py with respect to P,

d
PTJI%,,’
and so for all other terms, except P,y., as P, and ¥, are
both variable quantities.
For this we have

d(Pyy) _ Py, + 38P, _ p dy,
aP, aP, Pogp, T
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Summing up the results, we get
do
apP,

If, on the other hand, we suppose the body in the first

place to be acted on by all the P’s and to these dP, to be
subsequently added, the ultimate amount of the o wili
be the same as in the preceding case. In the present
case, the gradual application of &P, changes y of any one
force P by dy with respect to P,, whereby the force which
remains constant performs the work

Pdy,

and so with other forces including P,
The work performed by dP, itself amounts to

3dP, dy,.
As this latter, however, is a quantity of the second order,

we may neglect it in comparison with the increment of
works performed by the forces themselves, and put

=%2Pdig-+4;y,. )

do _ spdy

P, ar. N ()]
Combining equations (a) and (b) we get
i‘f_ = él = dy s
ap, " ¥ gp v Av = 35
from which
do
ap, "

which proves the first theorem.
"The second theorem is, as already explained, a special

case of the first one, and is at once deducible from the
latter.

APPENDIX II

TEMPERATURE STRESSES IN VIADUCT BENTS
(Being a supplement to Chap. IT)

THE temperature stresses in an ordinary viaduct be'nt
are often not possible of combination with stresses aris-
ing from other causes, unless the temperature at _the tl.me
of erection is exactly known. The following dlSCUSSl(?Il
concerns the stresses produced by any given change in

temperature alone.

Let  PE—
t = the range of a temperature
change ; 1,
§= coefficient of expansion and
contraction. 5
E v
Then in the bent of Fig. 1 J Z /
a rise of ¢ above an initial : Pig. *

temperature would increase
the distance b between the posts by #6b were the latter

free to move. . ;
However, the lower ends of the posts bemg. assume
to be firmly fixed, moment and horizontal reactlonlwould
be produced at each end; each horizontal reaction H
acting, as it were, through a distance of
8
2
Calling the moments producing compression on the
177
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f)utside fibre of the frame positive, we have for the bend-
ing moment at any point in the post,

M — Hz,
and in the cross-girder,
M —~ Hh.

Thenf neglecting the effect of direct stresses, we get
for the internal work in the frame,

R I h )
o=— | (M- Hx)?*dx + — f -
71,J, %)% dx 2B J, (M — HE)?dx

-2

2_ Hy b
(10 T ) g0,

2 EI,
in which I, and 7, denote the moments of inertia of the

cross-girder and posts respectively, and E the modulus
of elasticity of the material.

Then, according to the principles of work,

do _o, 4o _ o,

aM dH
So that we at once get

h b ’

I (zM —Hk) +I—1(M_Hh) = o,

h b

= (3 M~ 2H} K4 - - Et6b
312(3 2 Hh) +I1 (M ~ Hp) =

from which
H = 2 hl, 1+ bI L2 Ys
h (BRI + b))
_ <h11 + bI,\ 3 ELt6b
rh+ 20I,) B

S
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In case the lower ends of the posts are hinged, M = o,
so that we get :
- ( 3L, E«t__eb .
2kl + 301,/ K

Referring to the numerical example given on page 27,

for
t = 50° Fah.,

@ = .0o0007,
E = 30,000,000 lbs. per sq. in.,
we get
M = 263,400 in-lbs.,
H = 2840 lbs,,
M — Hh = 247,800 in-lbs,,

and for the same with lower ends of posts hinged,

H = 707 lbs,,
— Hh = 127,260 in-lbs.,

showing that the moment in the post due to tempera-
ture change is very much augmented by rigid connec-
tions, while against horizontal forces the reverse would be
true —a fact perhaps so well known as to hardly require
any further comment.

Longitudinally, the temperature stresses produced in
the posts also differ considerably according to the modes
of connection made between the girder and the posts and
the number of spans so connected.

Suppose that in Fig. 2, two continuous spans are fixed
longitudinally at C and movable at 4 and the posts
firmly fixed at D and rigidly riveted to the girder.
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Then a rise ¢ in temperature will tend to displace
the point B with respect to D by 6], so that H would
be acting, as it were, through that distance in the direc-
tion as shown in the figure.

R
B
N — I, c
I-i
Df———=H
%
Fig. 2

Calling moments producing compression on the upper
fibre of the girder and on the left side one of the post
positive, we have for moment at any point of

AB Rsx with origin of x at 4,
BD M - Hx “ “ @ gatD,
BC wx L “« “ xat C.

/4

Again neglecting the effect of direct stresses, we get
for the internal work in the frame,

1 J ‘/RL+ M — Hpp )
Rz)? R+ M- He
o, e (B e

. 5
M — Hx)dx,
+2EI“/;( %)% dax,

W =

in which I, and I, represent the moments of inertia of
the girder and posts respectively, both considered as be-
ing constant throughout.
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Then since according to the principles of work

do w dw
am ! @ gr=°
we get
2L (Hh - M- R)+ 2 e ER - 300)= S22,
I, T 7

2L (g - Mh - R)+ 3 (Hh — 2 My = o,
I, I
Hh~ M~ 2Rl =o,

from which

?

I (lI,,—!- 3hIs)6EI4t€l

2+ 3hly) 7
(U, + 6 hIs)6EI4t0l‘
ZZI4 + 3hIs hB

If the lower ends of the posts were hinged at D, M
would disappear, so that we get

_(_ LI, \6E#l
H (114 ¥2 hI,,> n

Again referring to the previous example and assuming
I; = 30,000 int l=go0ft
I,= 1000 int b= 15t
we get for the case of fixed posts,

M = 1,126,400 inbs.,
H = 12,290  lbs,
M — Hh = 1,085,800 in.-lbs.
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A comparison of such figures will show that in most
cases occurring in practice, the max. moment in the post
when the latter is firmly connected to the girder and to
the foundation may, without material error, be assumed
to be twice that produced when either end is hinged.

The combined action of lateral and longitudinal mo-
ments is to throw the greatest compression, in the above
case, on the outermost corner on the left side of the post
base, where it would amount to, for a 12-in. square post
with I = 1000 in.* in either direction:

263,400 % 6 + 1,126,400
1000 1000

X 6 = 8340 Ibs. per sq. in.

By applying the foregoing computations to any form
of post sections, it will at once be seen that a considerable
stress is produced in certain portions of the column, in
the kind of bent discussed, under changes of temperature
which are not uncommon.
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Hopkinson, J., Shoolbred, J. N., and Dzy, R. E. Dynamic
Electricity. (Science Series No. y1.)........... 16mo, o s0
Horner, J. Practical Ironfounding..................... 8vo, *2 oo
Gear Cutting, in Theory and Practice............. 8vo, *3 do
Houghton, C. E. The Elements of Mechanics of Materials. 12mo, *2 oo
Houstoun, R. A. Studies in Light Production..........12mo, 2 oo
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Hovenden, F. Practical Mathematics for Young Engineers,
12mo, *1 50

Howe, G. Mathematics for the Practical Man.......... 12mo, *I 25
Howorth, J. Repairing and Riveting Glass, China and Earthen-

RS - T 8vo, paper, *o 50
Hoyt, W. F. Chemistry by Experimentation.......... 12mo, *o 70
Hubbard, E. The Utilization of Wood-waste,......... 8vo, *2 00

Hubner, J. Bleaching and Dyeing of Vegetable and Fibrous
Materials. (Outlines of Industrial Chemistry.).8ve, *3 oo

Hudson, O. F. Iron and Steel. (Outlines of Industrial

Chemistry.) ....ooviiiiiiiininiiienininnians 8vo, *2 oo

Humphrey, J. C. W. Metallography of Strain. (Metallurgy
R Y5 o 11 T (In Press.)

Humphreys, A. C. The Business Features of Engineering
. Practice .....cviiniiiiniiiiiiiiiiiiiiiii s 8vo, *r 25
Hunter, A. Bridge Work..................... v...8v0 (In Press.)
Hurst, G. H. Handbook of the Theory of Color.......... 8vo, *2 50
—Dictionary of Chemicals and Raw Products........8v0, *4 50
—— Lubricating Oils, Fats and Greases................ 8vo, *4 oo
B 0 1= 8vo, *5 00

Hurst, G. H., and Simmons, W. H. Textile Soaps and Oils,
8vo, 3 00

Hurst, H. E., and Lattey, R. T. Text-book of Physics..... 8vo, *3 oo
—— Also published in Three Parts:

Vol. I. Dynamics and Heat.................coenuen *1 25
Vol. II. Sound and Light...........coiiiiiii ., *1 25
Vol. III. Magnetism and Electricity................... *1 30

Hutchinson, R. W., Jr. Long Distance Electric Power Trans-

MSSION. ce o - 12mo, *3 00
Hutchinson, R. W., Jr., and Thomas, W. A. Electricity in

MIDINE .« ovveie v eiinretieiraaeaaeaanaanens (In Press.)
Hutchinson, W. B. Patents and How to Make Money Out of

THEIML v vvevenvanacensonssnsesenessnesasonoens 12mo, 1 00

Hutton, W. S. The Works’ Manager’s Handbook. ... ... 8vo, 6 o0

Hyde, E. W. Skew Arches. (Science Series No. 15.)....16mo, o 50
Hyde, F. S. Solvents, Oils, Gums and Waxes......... 8vo, *2 oo
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Induction Coils. (Science Series No.53.)............... 6mo, o 50
Ingham, A. E. Gearing. A practical treatise...........8v0, *2 50
[ngle, H. Manual of Agricultural Chemistry. .......... 8vo, *3 oo
Inness, C. H. Problems in Machine Design.............12m0, *z oo
~—— Air Compressors and Blowing Engines.. ..... e 12mo, *2 oo
—— Centrifugal Pumps.........cc.vvuevnnvnnns «....12m0, *2 00
—TheFan....................... P .vy..I2mo, *2 o0

Jacob, A,, and Gould, E. S. On the Designing and Construction
of Storage Reservoirs. (Science Series No. 6.). .16mo, o0 so
Jannettaz, E. Guide to the Determination of Rocks. Trans.

by G. W. Plympton.. ........................ 12mo, I 50
Jehl, F. Manufacture of Carbons. . .................... 8vo, *4 oo
Jennings, A. S. Commercial Paints and Painting. (West-

minster Series.) ... iiiiiiiiiiiien.. 8vo, *2 oo
Jennison, F. H. The Manufacture of Lake Pigments - ....8vo, *3 oo
Jepson, G. Cams and the Principles of their Construction...8vo, *I 50
—— Mechanical Drawing....................... 8vo (In Preparation.)
Jervis-Smith, F. J. Dynamometers..............cuuu... 8vo, *3 50

Jockin, W. Arithmetic of the Gold and Silversmith.... xzmo, *I1 00
Johnson, J. H. Arc Lamps and Accessory Apparatus. (In-

stallation Manuals Series.)................... 12mo, *o 75
Johnson, T. M. Ship Wiring and Fitting. (Installation

- Manuals Series.) ......... 0., 12mo, *o 75

Johnson, W. McA. The Metallurgy of Nickel......... (In Preparation.)
Johnston, J. F. W., and Cameron, C. Elements of Agricultural

Chemistry and Geology...................... 12mo, 2 6o

Joly, J. Radioactivity and Geology................... 12mo, *3 00

Jones, H. C. Electrical Nature of Matter and Radioactivity
12mo, *2 oo

——Nature of Solution..............c.coviiiiiininnn.. 8vo, *3 50
——New Era in Chemistry................cooviivn.. 12mo, *2 oo
Jones, J. H. Tinplate Industry.................... ... 8vo, *3 oo
Jones, M. W. Testing Raw Materials Used in Paint.....12mo, *2 oo
Jordan, L. C. Practical Railway Spiral...... 12mo, Leather, *1 50
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Mg e 8vo,

Kapp, G. Alternate Current Machinery. (Science Series No.

000t e e s 16mo,
Kapper, F. Overhead Transmission Lines.............. 4to,
Keim, A, W. Prevention of Dampness in Buildings...... 8vo,

Keller, S. S. Mathematics for Engineering Students.
- 12mo, half leather,

and Knox, W. E. Analytical Geometry and Calculus..
Kelsey, W. R. Continuous-current Dynamos and Motors.

8vo,

Kemble, W. T., and Underhill, C. R, The Periodic Law and the
Hydrogen Spectrum....................8v0, paper,

Kemp, J. F. Handbook of Rocks.......................8v0,
Kendall, E. Twelve Figure Cipher Code................. 4to,
Kennedy, A. B. W., and Thurston, R. H. Kinematics of
Machinery. (Science Series No. 54.)........... 16mo,
Kennedy, A. B. W., Unwin, W. C., and Idell, F. E. Compressed
Air. (Science Series No. 106.)................ 16mo,
Kennedy, R. Electrical Installations. Five Volumes..... 4to,
Single Volumes. ......c.ooovivminn i each,
—— Flying Machines; Practice and Design............. 12mo,
—— Principles of Aeroplane Construction............... 8vo,
Kennelly, A. E. Electro-dynamic Machinery.............8vo,

Kent, W. Strength of Materials. (Science Series No. 41.),16mo,
Kershaw, J. B. C. Fuel, Water and Gas Analysis.. . .....8vo,
—— TFlectrometallurgy. (Westminster Series.)...........8vo,
—__ The Electric Furnace in Iron and Steel Production. . x2mo,

—__Electro-Thermal Methods of Iron and Steel Product;m;,
V0,

Kindelan, J. Trackman's Helper.............coveerens 1210,

2 00
*5 00

*4 00
*2 00
*2 00
*2 50
*0 50

*1 50
*12 50

15 00

*2 00
*1 50

0 50
*2 50
*2 00

*3 00
2 00
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Kinzbrunner, C. Alternate Current Windings............ 8vo, *1 50
—— Continuous Current Armatures...._............... .8vo’ *1 50
— Testing of Alternating Current Machines. ........... 8vo’ *2 oo
Kirkaldy, A. W., and Evans, A. D. History and Economic,s
of Transport.....vvveeiviiiiiinii i, 8vo, *3 oo
Kirkaldy. W: G. David Kirkaldy's System of Mechanical
. ‘ Testing...... SRR R TR P TTRRRPRERRP 4to, 10 0O
irkbride. J. Engraving for Illustration................ .8vo, *I 50
Kirkham, J. E. Structural Engineering. ................ 8vo, *3 oo
Kirkwood, J. P. Filtration of River Waters.. ............ 4to, 7 Bo
Kirschlre, A. Gas and Oil Engines.. .,..... ........ 12mo, *I1 25
Klein, J. F Design of a High speed Steam-engine.. ....8vo *5 00
— Physical Significance of Entropy. ...... .......... 8vo’ *1 50
Klingenberg, G. Large Electric Power Stations......... 41:0’, *5 00
Knight, R.~Adm. A. M. Modern Seamanship........ ...8v0, *6 go
Knott, C. G., and Mackay, J. S. Practical Mathematics. . .8vo, 2 oo
~ Knox, G. D. Spirit of the Soil....................... 12m0, *1 25
Knox, _J. Physico-chemical Calculations............... x2mo, *1 oy
——Fixation of Atmospheric Nitrogen, (Chemical Mono-
< graphs.) ... e, 12m~, o 75
oester, F. Steam-Electric Power Plants........ 4to, *5 00
: N y
—— Hydroelectric Developments and Engineering......... 4to, *3 oe
Koller, T. The Utilization of Waste Products. . 8vt; *3 oo

................... 8vo, *2 350

%y S W. Glycerine............o.. Ll 12mo, *2

Kozmin, P. A, Flour Milling, Trans. by M. Falkner 8v0’ . *
.. .8V,

o (In Press.
Kremann, R. .Apphcatmn of Physico Chemical Theory to .
Technical Processes and Manufacturing Methods

Trans. by H. E. Potts '

Kretchmar, K. Yarn and Warp Sizing...........

Lallier, E. V. Elementary Manual of the Steam Engine.
12mo, *2 oo

Lambert, T. Lead and its Compounds. ........... 8vo, *3 50

—-— Bone Products and Manures
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Lamborn, L. L. Cottonseed Products................... 8vo, *3 00
——Modern Soaps, Candles, and Glycerin............... 8vo, *7 50
Lamgprecht, R. Recovery Work After Pit Fires. Trans. by

C. Salter vuviier ettt 8vo, *4 oo

Lancaster, M. Electric Cooking, Heating and Cleaning. .8vo, *1 00
Lanchester, F. W. Aerial Flight. Two Volumes. 8vo.

Vol. I. Aerodynamics ........civvvemeniieneinianniaeenns *6 00
Vol.II. Acrodometics ......covviniunineineinnineiennnnaens *6 00
——The Flying Machine..........ccoooviiveninenennn 8vo, *3 oo
Lange, K. R. By-Products of Coal-Gas Manufacture. .12mo, 2 00
Larner, E. T. Principles of Alternating Currents....... 12mo, *I 25

LaRue,B.F. Swing Bridges. (Science Series No. 107.).16mo, o0 50
Lassar-Cohn, Dr. Modern Scientific Chemistry. Traps. by M.
M. Pattison Muir. ... .. oiioiii i 12mo, *2 00
Latimer, L. H., Field, C. J., and Howell, J. W. Incandescent
Electric Lighting. (Science Series No. §7.).... .16mo, 0 50
Latta, M. N. Handbook of American Gas-Engineering Practice.
8vo, *4 50
—— American Producer Gas Practice ................. _.4to, *6 o0
Laws, B. C. Stability and Equilibrium of Floating Bodies.8vo, *3 50
Lawson, W. R. British Railways, a Financial and Commex-

cial Survey ........ N 8vo, 2 00
Leask, A. R. BreakdownsatSea................cooo 12mo, 2 00
—— Refrigerating Machinery ..........c..coooooer--oe 12mo, 2 00

Lecky, S. T. S. “Wrinkles” in Practical Navigation....8vo, *10 oo

Le Doux, M. Ice-Making Machines. (Science Series No. 46.)
16mo, o0 50

Leeds, C. C. Mechanical Drawing for Trade Schools.oblong 4to, *2 00
—_ Mechanical Drawing for High and Vocational Schools,

4to, *1 25

Lefévre, L. Architectural Pottery. Trans. by H. K. Bird and
W M. BINDS. .. covevrane et 4to, *7 50

Lehner, S. Ink Manufacture. Trans. by A. Morris and H
8vo *2 s0

RODSOML. « v evvvveeeaananmom s
Lemstrom, S. Electricity in Agriculture and Horticulture. .8vo, *I1 50
Letts, E. A. Fundamental Problems in Chemistry......8v0, *2 oo
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Le Van, W. B. Steam-Engine Indicator. (Science Series No.

- 75 16mo, o0 350
Lewes, V. B. Liquid and Gaseous Fuels. (Westminster Series.)
8vo, *2 oo
~—-~Carbonization of Coal................coovvunennn. .. 8vo, *3 oo
Lewis Automatic Machine Rifle ; Operation of........... 16mo, *o 6o
Lewis, L. P. Railway Signal Engineering............. 8vo, *3 50
Licks, H. E. Recreations in Mathematics............. 12m0, I 25
Lieber, B. F. Lieber's Five Letter Standard Telegraphic Code,
8vo, *10 00
—————Spanish Edifion ...............cviiiiiin. 8vo, *10 00
————French Edition .............................. 8vo, *10 oo
——Terminal Index .............courieiiienunnnrenns 8ve, *2 50
——Lieber’s Appendix ............... ... .. 0., folio, *15 oo
——-——Handy Tables ......... PR 4to, *2 50
——Bankers and Stockbrokers’ Code and Merchants and
Shippers’ Blank Tables ...............cc.c...... 8vo, *15 oo
Lieber, B. F. 100,000,000 Combination Code. ... .. .. ..8vo, *10 00
Engineering Code. . ........coviiiineionnnnnnn. 8vo, *12 50
Livermore, V. P., and Williams, J. HOw to Become a Com-
petent Motorman . ,..... e, 12mo, *I 00
Livingstone, R. Design and Construction of Commutators.8vo, *2 25
— Mechanical Design and Construction of Generators...8vo, *3 50
Lloyd, S. L. Fertilizer Materials....................... (In Press.)
Lobben,P. Machinists’ and Draftsmen’s Handbook. . .... 8vo, 2 50
Lockwood, T. D. Electricity, Magnetism, and Electro-teleg-
raphy ... ....8vo, 2 50
— Electrical Measurement and the Galvanometer. . . .12mo, 0 ¥%§
Lodge, 0. J. Elementary Mechanics.................. 12mo, I 50
—— Signalling Across Space without Wires.............. 8vo, *2 oo
Loewenstein, L, C., and Crissey, C. P. Centrifugal Pumps.. *4 s0
Lomax, J. W. Cotton Spinning............. e I12m0, I 50
Lord, R. T. Decorative and Fancy Fabrics.............. 8vo, *3 5o
Loring, A. E. A Handbook of the Electromagnetic Telegraph,
16mo, o 50
——Handbook. (Science Series No. 39).............16m0, o 50

Lovell, D. H, Practical Switchwork. Revised by Strong and

Whitney ......oooiiitiiiiiiiiiiniiirnennen.. (In Press.)

Luclke, C. E. Gas Engine D LT+ PPN
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Low, D. A. Applied Mechanics (Flementary)........ 16mo, © 80

e Je e s . e .. y 5
Lub Chez B IeISpeCtlve . serseseas e ..12mo I 50
S i} J

—_— ts: their Design, Efficiency, and Power Costs. .
T = ‘ ’ (In Preparation.)

2 VOIS, o iie e e ¢
Luckiesh, M. Color and Its Application.:... .......... 8vo, *3 00
— ~Light and Shade and Their Applications,......... 8vo, *2 50

The two when purchased together.............c......... . 5 00
Lunge, G. Coal-tar Ammonia. Three Parts. RECIRRIRRE, 8vo, *20 oo
— Manufacture of Sulphuric Acid and Alkali. Four Volsumes.

: Vo,

Vol. I. Sulphuric Acid. In three parts.........ov.ceee- *18 00

Vol I. Supplement. ..coeveevenseierrannrnraesanneees see 500

Vol II. Salt Cake, Hydrochloric Acid and Leblanc Soda. i

TR EWO PAIES. cuvn v eve e ncemenn e *15 oo

Vol. IIL. Ammonia Soda. . ... ..covuironereiriaains 10 00

Vol. IV. Electrolytic Methods........c.cvovnvrenens (In Ziress.)
____ Technijcal Chemists’ Handbook............12m0, leather, *3 50

-~ Technical Methods of Chemical Amalysis. Trans, by
C. A. Keane. In collaboration with the corps of

specialists.

Vol. I. IntwopartSeeee.evcevnne. - e 8vo, :15 00

VoL II. T two PArtS. ... ..cococemvnraeovenaenns 8;73 r; *1188 gg
VoL.III. In two DParts........c.vevuenuennerorannes »

The set (3 vols.) complete. .. ..ooomvonanneenns g 20 00

— - Technical Gas Analysis..... i 8vo, *4 oo

3 *
Luquer, L. M. Minerals in Rock Sections............... 8vo, *I 50

8vo, *2 5o
8vo, *2 50
8vo, *2 oo

Macewen, H. A. Food Inspection............oocvmvvens
Mackenzie, N. F. Notes on Irrigation Works....oooevnnn-
Mackie, J. How to Make a Woolen Mill Pay............

i i i Drainage and Plumbing
Maguire, Wm. R. Domestic Sanitary Drainag N e

. . *
Malcolm, C. W. Textbook on Graphic Statics.......... 8vo, *3 oo
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Malcolm, H. W. Submarine Telegraph Cable.......... (In Press.)
Mallet, A. Compound Engines. Trans. by R. R. Buel
(Science Series No. 10.)...... oot 16mo,

Mansfield, A. N. Electro-magnets. (Science Series No. 64)

6mo, o 50
Marks, E. C. R. Construction of Cranes and Lifting Machinery
12mo, *I o

Construction and Working of Pumps..._.......... 12mo, *I 50
Manufacture of Iron and Steel Tubes............. .12mo, *2 oo
—— Mechanical Engineering Materials.......,...... 12mo, *I 0o
Marks, G. C. Hydraulic Power Engineering............. 8vo, 3 50
Inventions, Patents and Designs.................. 12mo, *I 00
Marlow, T.G. Drying Machinery and Practice........... 8vo, *5 o0

Marsh, C. F. Concise Treatise on Reinforced Concrete. . . .8vo, *2 5o
Marsh, C. F. Reinforced Concrete Compression Member

Diagram Mounted on Cloth Boards................. *1 50
Mazrsh, C. F., and Dunn, W. Manual of Reinforced Concrete

and Concrete Block Construction......... .16mo, mor., *2 so-
Marshall, W.J., and Sankey, H. R. Gas Engines. (Westminster .

Series.). .. ... 8vo, *2 oo

Martin, G, Triumphs and Wonders of Modern Chemistry.

8vo, *2 oo
—— Modern Chemistry and Its Wonders................ 8vo, *2 oo

Martin, N. Properties and Design of Reinforced Concrete,
12mo, *2 50

Martin, W. D, Hints to Engineers.................... 12mo, I 50
Massie, W. W., and Underhill, C. R. Wireless Telegraphy and
Telephony............. e e 12mo, *I oo

Mathot, R. E. Internal Combustion Engines.......... ..8vo, *4 oo
Maurice, W. Electric Blasting Apparatus and Explosives ..8vo, *3 50
Shot Firer’s Guide................. ... ... .. e 8vo, *1 50
Maxwell, J. C. Matter and Motion, (Science Series No. 36.)
16mo, o S0
Maxwell, W. H., and Brown, J. T. Encyclopedia of Municipal
and Sanitary Engineering............. ...... ... 4to, *10 00
Mayer, A, M. Lecture Notes on Physics.......o........ 8vo, 2 oo
Mayer, C., and Slippy, J. C. Telephone Line Construction.8vo, *3 oa
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McCullough, E. Practical Surveying................. 12m0, ;z o0
—— Engineering Work in Cities and Towns........... 8vo, *3 0o
—— Reinforced Concrete ................ e 12me, *I 50
* McCullough, R. S. Mechanical Theory of Heat........ . . .8vo, 3 50
McGibbon, W. C. Indicator Diagrams for Marine Engmege;s),’ s 00
—— Marine Engineers’ Drawing Book............ oblong 4to, Zz 50
—Marine Engineers’ Pocketbook............ 12mo, leather, *4 0o
McIntosh, J. G. Technology of Sugar................. 8vo, *5 oo
— Industrial Alcohol .. .......c.cviiviiann - .8vo, *3 oo
__ Manufacture of Varnishes and Kindred Industries.
Three Volumes. 8vo.
Vol I. 0il Crushing, Refining and Boiling ... RTISTRRERS ja 50
Vol. II. Varnish Materials and Oil Varnish Making._...... *: :Z
irit Varnishes and Materials. ..............
McKZZc:I'::,H . ?)p.l,r and Brows, A. W. Marine Multitubular
BOIlErS. « oo viv v et peeeeee I 50
McMaster, J. B, Bridge and Tunnel Centres. (Science Series
0. 20.) s e 16mo, *0 50
McMechen, F, L. Tests for Ores, Minerals and Metals.. .12mo, *I o0
McPherson, J. A, Water-works Distribution ............ 8vo, *2 52
Meade, A. Modern Gas Works Practice. ... Pereesines .§vo, 75
Meade, R. K. Design and Equipment of Small Cdem;sraél
Laboratories ........oo.iiaieiiuiiinaiiiis "
Melick, C. W. Dairy Laboratory Guide................12m0, *I 25

Mensch, L. J. Reinforced Concrete Pocket Book.16mo, leather *4 oo

i : i i d Tests.
E. Chemical Reagents: Their Purity an
Hercls Trans. by H, E. Schenck........c.coovvnnnen, 8v0, 1 00

R ining Students
- Merivale, J. H. Notes and Formulae for Mining Izmo: : 50

Merritt, Wm. H. Field Testing for Gold and Silver. 16muo, leathel.:, I 50
Mierzinski, S. Waterproofing of Fabrics. Trans. by A. Morris

and H, RODSOM..ueu v 8vo, :‘;2 )

i er, B. F. Radiodynamics........ [RREEREEERRRTE 12mo, *z oo
llrllileliil,le A. Determinants. (Science Series No. 105.)..16mo, .

Miller, W. J.- Historical Geology...........covvinonns 12mo, ¥2 00

Mills, C. N. Elementary Mechanics for Engineers. ....12mo, .:1 0o

Milro,y, M. E.W. Home Lace-making................ 12mo0, *I og
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Mitchell, C, A. Mineral and Aerated Waters............ 8vo, *3 oo
——and Prideaux, R. M. Fibres' Used in Textile ané

) Allied Industries. ................... R, 8vo, *3 oo

Mitchell, C F. and G. A. Building Constraction and Draw- 7
Ing, e 12m0

Elementary Course, *1 50
Advanced Course, *2 50

Monckton, C. C. F. Radiotelegraphy., (Westminster Series.)’
8vo, *2 oo

Monteverde, R. D. Vest Pocket Glossary of English—Spanish:
Spanish-English Technical Terms. .. ...64mo, leather, *r oo
Montgomery, J. H. Electric Wiring Specifications. ...16mo, *1 oo

Moore, E. C. 8. New Tables for the Complete Solution of

Ganguillet and Xutter's Formula......... 8vo, *5 oo

...... y

Morecroft, J. 'H., and Hehre, F. W. Short Course in Electrical
Testing .......oiiiiii 8vo, *1 50

Morgan, A, P. Wireless Telegraph Apparatus for Amateurs,
12mo, *I 5o

Moses, A. J. The Characters of Crystals................ 8vo, *2 oo
——and Parsons, C. L. Elements of Mineralogy........ 8V(; *3 oo
Moss, S. A Elements of Gas Engine Design. (Science’
Series NO, I21).0iuiurnoen e, 16mo, o 50
———-TheNLay-ou‘)c of Corliss Valve Gears. (Science Series,
0. II0.) tiniiii i i e e i,
Mulford, A. C. Boundaries and Landmarks,...::: ;'fzz,’ *: zz

Mullin, J. P. Modern Moulding and Pattern-making. . . . 12mo, 2 50
Munby, A. E. Chemistry and Physics of Building Materials, »

(Westminster Series.)......................... 8vo, *2 oo
Murphy, J. G. Practical Mining.._............. 16mo, 1 00
actical Mining.................oo s
Murray, J. A, Soils and Manures. (Westminster Series.) .8vo, *2 oo
Nasmith, J. The Student’s Cotton Spinning..............8vo 3 oo
——Recent Cotton Mill Construction................. Isz: 2 50
Neave, G. B., and Heilbron, I. M. Identification of Organi(;
Compounds

............................... 12mo, *I 25
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Neilson, R. M. Aeroplane Patents..................ovnn 8vo, *2 oo
Nerz, F. Searchlights. Trans. by C. Rodgers............8vo, *3 00
Neuberger, H., and Noalhat, H. Technology of Petroleum.
Trans. by J. G. McIntosh....................c. 8vo, *10 00
Newall, J. W. Drawing, Sizing and Cutting Bevel-gears, .8vo, I 50
Newbiging, T. Handbook for Gas Engineers and Managers,
8vo, *6 50
Newell, F. H, and Drayer, C. E. Engineering as a Career.
12mo, cloth, *1 oo
: - paper, o075
Nicol, G. Ship Construction and Calculations.......... 8vo, *5 o0
Nipher, F. E. Theory of Magnetic Measurements. .. .. .. 12mo, I 00
Nisbet, H. Grammar of Textile Design................ ..8vo, *3 00
Nolan, H. The Telescope. (Science Series No. 51.)..... 16mo, 0 50
North, H. B. Laboratory Experiments in General Chemistry
12mo0, *1 00
Nugent, E. Treatise on Optics..... e 12mo, I 50
0'Connor, H. The Gas Engineer’s Pocketbook. . . 12mo, leather, 3 50
Ohm, G. S., and Lockwood, T. D. Galvanic Circuit. Trans. by
William Francis. (Science Series No. ro2.). . ..x6mo, o 50
Olsen, J. C. Textbook of Quantitative Chemical Analysis. .8vo, *3 50
Olsson, A. Motor Control, in Turret Turning and Gun Elevating.
(U. 8. Navy Electrical Series, No. 1.)....I2mo, paper, *o 50
Ormshy, M. T. M. Surveying...........coooeuivienees 12mo, I 50
Oudin, M. A. Standard Polyphase Apparatus and Systems ..8vo, *3 oo
Owen, D. Recent Physical Research...............-. ...8v0, *I1 50
Pakes, W. C. C., and Nankivell, A. T. The Science of Hygiene.
: 8vo, *1 73
Palaz, A. Industrial Photometry. Trans. by G. W. Patterson,
15 2 R AR R 8vo, *4 oo
Pamely, C. Colliery Manager’s Handbook............... 8vo, *10 00
Parker, P. A. M. The Control of Water............. ..8vo, *5 00
Parr, G. D. A. Electrical Engineering Measuring Instruments.
8vo, *3 50

Parry, E. J. Chemistry of Egsential Oils and Artificial Per-
fumes. ... P

(In Press.)
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Parry, E J. Foods and Drugs. Two Volumes........... 8vo,
Vol. 1. Chemical and Microscopical Analysis of Food
and Drugs. .. ...c.viiiiiiii s
Vol. II. Sale of Food and Drugs Acts. . ...............
——and Coste, J. H. Chemistry of Pigments.......... 8vo,
Parry, L. Notes on AlloyS.......coooivvivvniieiiennns 8vo,
~—— Metalliferous Wastes .........ooiimiiiiiiin, 8vo,
~— Analysis of Ashes and Alloys........c.coeviennnnn 8vg,
Parry,L. A, Riskand Dangers of Various Occupations. ... .8vo,
Parshall, H. F., and Hobart, H. M. Armature Windings . ... 4to,
—— Electric Railway Engineering...................... 4to,
Parsons, J. L. Land Drainage..............ooiiniiinnnn 8vo,
Parsons, S. J. Malleable Cast Iron...................... 8vo,
Partington, J. R. Higher Mathematics for Chemical Students
12mo,
——— Textbook of Thermodynamics......... e 8vo,
Passmore, A. C. Technical Terms Used in Architecture ...8vo,
Patchell, W. H. Electric Power in Mines.......... ....8vo0,
Paterson, G. W. L. Wiring Calculations.............. 12m0,
——— Electric Mine Signalling Installations............ 121M0,
Patterson, D. The Color Printing of Carpet Yarns.. ..... 8vo,
——— Color Matching on Textiles........................ 8vo,
——Textile Color Mixing. .....covvvviuiirierennuenenns 8vo,
Paulding, C. P. Condensation of Steam in Covered and Bare
PoDES. ot e 8vo,
—— Transmission of Heat Through Cold-storage Insulation
1210
Payne, D. W. Founders’ Manual...................... 8voi
Peckham, S. F. Solid Bitumens.....................0. 8va,

Peddie, R. A. Engineering and Metallurgical Books. . . .12mo,

Peirce, B, System of Analytic Mechanics.................4t0,

—Linnear Associative Algebra....................... 4to,
Pendred, V. The Railway Locomotive. (Westminster Series.)

8vo,

Perkin, F. M. Practical Method of Inorganic Chemistry .  12mo,
——and Jaggers, E. M. Elementary Chemistry...... 1210,
Perrin, J. Atoms...........oiiiiiiiiiiiiiiiiiinn 8vo,
Perrine, F. A, C. Conductors for Electrical Distribution . .. 8vo,
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Petit, G. White Lead and Zinc White Paints.............8vo,
Petit, R. How to Build an Aeroplane. Trans. by T. O’B.
Hubbard, and J. H. Ledeboer................... 8vo,

Pettit, Lieut. J. S. Graphic Processes. (Science Series No. 76.)
16mo,

Philbrick, P. H. Beams and Girders. (Science Series No. 88.)
16mo,

Phillips, J. Gold Assaying............................ 8vo,
—— Dangerous Goods. . ....c....oiiiiiii i 8vo,
Phin, J. Seven Follies of Science..................... 1210,

Pickworth, C. N. The Indicator Handbook. Two Volumes
12mo, each,
Logarithms for Beginners .............. ..12mo, boards,
TheSlide Rule............o.oviiiiiiiiiiininn.. 12mo,
Plattner’s Manual of Blowpipe Analysis. Eighth Edition, re~
vised. Trans. by H. B. Cornwall...............8vo,
Plympton, G.W. The Aneroid Barometer. (Science Series.).16mo,
How to become an Engineer. (Science Series No. 100.)

) 16mo,

——— Van Nostrand’s Table Book. (Science Series No. 104).
16mo,

Pochet, M. L. Steam Injectors. Translated from the French.
(Science Series No. 29.).........0.....oo.in. 16mo,

Pocket Logarithms to Four Places. (Science Series.). . ... 16mo,
leather,

Polleyn, F. Dressings and Finishings for Textile Fabrics. 8vo,
Pope, F. G. Organic Chemistry....................... 1210,
Pope, F. L. Modern Practice of the Electric Telegraph.. . .8vo,
Popplewell, W. C. Prevention of Smoke................ 8vo,
—— Strength of Materials............ ... ... ... .. ..., 8vo,
Porritt, B. D. The Chemistry of Rubber. (Chemical Mono-
graphs, No. 3.)......v..... e 12mo,

Porter, J. R. Helicopter Flying Machine............... 12mo,
Potts, H. E. Chemistry of the Rubber Industry, (Outlines of
«  Industrial Chemistry.)......................... 8vo,

Practical Compounding of Oils, Tallow and Grease........ 8vo,
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Pratt, K. Boiler Draught. ...........c0ivvneivennn 12mo, *I 25
- High Speed Steam Engines,...........icoiiviiann 8vo, *2 oo
Pray, T., Jr. Twenty Years with the Indicator........... 8vo, 2 50
Steam Tables and Engine Constant................. 8vo, 2 o0
Prelini, C. Earth and Rock Excavation................. 8vo, *3 o0
—— Graphical Determination of Earth Slopes............ 8vo,  *2 oo
— Tunneling. New Edition............co.ocoiiiiniis 8vo, *3 oo
——Dredging. A Practical Treatise.................... 8vo, *3 oo
Prescott, A. B. Organic Analysis.................. ..., 8vo, 5 0o
——and Johnmson, 0. C. Qualitative Chemical Analysis.8vo, *3 50
——and Sullivan, E. C. First Book in Qualitative Chemistry
: ) 12m0, *1 50
Prideaux, E. B. R. Problems in Physical Chemistry..... 8vo, *2 o0
Primrose, G. S. C. Zinc. (Metallurgy Series.)......... (In Press.)
Prince, G. T. Flow of Water......................... 1zmo, *2 00
Pullen, W. W. F. Application of Graphic Methods to the Design
of Structures...........o.oviiiiaiii... 12mo, *2 50
——— Injectors: Theory, Construction and Working.. . ... 12mo, *I 50
— Indicator Diagrams ............c.eviviiaiineeiiaan 8vo, *2 50
——Engine Testing .....ccciveiiiiiiiiiiin i, 8vo, *4 50
Putsch, A. Gas and Coal-dust Firing................... 8vo, *3 0o
Pynchon, T. B Introduction to Chemical Physies......... 8vo, 3 o0

Rafter, G. W. Mechanics of Ventilation. (Science Series No.

B3 ettt e 16mo, o
—— Potable Water. (Science Series No. 103. ) .......... 16mo, o
—— Treatment of Septic Sewage. (Science Series No. 118. )

16mo, o

——and Baker, M. N. Sewage Disposal in the United States N
. 4to, *6
Raikes, H. P. Sewage Disposal Works.................. 8vo, *4
Randau, P. Enamels and Enamelling.................. 8vo, *4
Rankine, W. J. M. Applied Mechamcs ceie......8v0, B
——Civil Engineering. .. ......... ... ... 8vo, 6
~~-— Machinery and Millwork.......................... 8vo, §
—— The Steam-engine and Other Prime Movers....... 8ve, 3
3

——and Bamber, E. F. A Mechanical Textbook,...... 8vo,
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Ransome, W, R. Freshman Mathematics.............. 12mo, *r 35
Raphael, F. C. Localization of Faults in Electric Light and

Power Mains.......ovvvvniniiiiinniinninnn... 8vo, *3 50

Rasch, E. Electric Arc Phenomena. Trans. by K. Toruberg.

8vo, *2 oo
Rathbone, R. L. B. Simple Jewellery................... 8vo, *2 oo
Rateau, A. Flow of Steam through Nozzles and Orifices.

Trans. by H. B. Brydon. . . .o.....8vo, *1 50
Rausenberger, F. The Theory of the Recoﬂ of G-uns ..8vo, *4 50
Rautenstrauch, W, Notes on the Elements of Machine Desigu,

8vo, boards, *I1 50
Rautenstrauch, W., and Williams, J. T. Machine Drafting and
Empirical Design. k
Part -I. Machine Drafting._....................... 8vo, *1 25
Part II. Empirical Design..................... (In Preparation.)
Raymond, E. B. Alternating Current Engineering.....12mo, *2 50
Rayner, H, Silk Throwing and Waste Silk Spinning...8vo, *2 50
Recipes for the Color, Paint, Varnish, Oil, Soap and Drysaltery

Trades ....oovriiiiii i e 8vo, *3 50
Recipes for Flint Glass Making....................... 12mo,  *4 50
Redfern, J. B., and Savin, J. Bells, Telephones. (Installa-

tion Manuals Series.)........................ 16mo, *o 50
Redgrove, H. S. Experimental Mensuration...........12mo, *1 25
Redwood, B. Petroleum. (Science Series No. 92.)....16mo, o 50
Reed, S. Turbines Applied to Marine Propulsion........... *5 oo
Reed’s Engineers’ Handbook.......ocooviinenininvnnnn.. 8vo, *6 oo
——Xey to the Nineteenth Edition of Reed’s Tngineers’

Handbook ........coviviiiiiiiiiiiins e 8vo, *3 oo
~—— Useful Hints to Sea-going Engineers.............. 12mo, I 50

Reid, E. E. Introduction to Research in Organic Chemistry.

(In Press.)

Reid, H, A. Concrete and Reinforced Concrete Construction,
8vo,

Reinhardt, C. W. Lettering for Draftsmen, Engineers, and
Students. . . . ..7blong 4to, boards,
—The Technic of Mechamcal Draftmg -oblong 4to, boards,

*5 00

1 00
*1 00
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Reiser, F. Hardening and Tempering of Steel. Trams. by A.

Morrisand H. Robson....................... 1210,

Reiser, N. Faults in the Manufacture of Woolen Goods. Trans.
by A. Morris and H. Robson, .................. 8vo,
Spinning and Weaving Calculatisns.................8vo,
Renwick, W. G. Marble and Marble Working............8vo,

Reuleaux, F. The Constructor. Trans. by H. H. Suplee. .4to,
Reuterdahl, A. Theory and Design of Reinforced Concrete

ATCRES it vi it e b 8vo,

Rey, J. Range of Electric Searchlight Projectors...... 8vo,
Reynolds, O., and Idell, F. E. Triple Expansion Engines.
(Science Series No. 09.)............ ... iun 16mo,

Rhead, G. F. Simple Structural Woodwork.......... 12mo,
Rhodes, H. J. Art of Lithography...................... 8vo,
Rice, J. M., and Johnson, W, W. A New Method of Obtaining
the Differential of Functions.................. 12m0,
Richards, W. A. Forging of Iron and Steel.......... 12m0,
Richards, W. A, and North, H. B. Manual of Cement Testing,
12mo

Richardson, J. The Modern Steam Engine............. 8vo:
Richardson, S. S. Magnetism and Electricity.......... 12110,
Rideal, S. Glue and Glue Testing...................... 8vo,
Rimmer, E. J. Boiler Explosions, Collapses and Mishaps.8vo,
Rings, F. Concrete in Theory and Practice........... 12mo,
———Reinforced Concrete Bridges........................ 4to,

Ripper, W. Course of Instruction in Machine Drawing. . . folio,
Roberts, F. C. Figure of the Earth. (Science Series No. 79.)

16mo, .

Roberts, J., Jr. Laboratory Work in Electrical Engineering
8vo,
Robertson, L. S. Water-tube Boilers................... 8vo,
Robinson, J. B. Architectural Composition............. 8vo,
Robinson, S. W. Practical Treatise on the Teeth of Wheels.
(Science Series No. 24.).....coovvvniiiininn 16mo,

~——Railroad Economics. (Science Series No. 59.)....16mo,
~——Wrought Iron Bridge Members. (Science Series No.
572 16mo,
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Robson, J. H. Machine Drawing and Sketching.......8vo,
Roebling, J. A. Long and Short Span Railway Bridges.. folio,

*1 50
25 00

Rogers, A. A Laboratory Guide of Industrial Chemistry.. (In Press.)

~——— Elements of Industrial Chemistry................. 12mo,
——Manual of Industrial Chemistry....................8v0,
Rogers, F. Magnetism of Iron Vessels. (Science Series No. 30.)

16mo,
Rohland, P. Colloidal and its Crystalloidal State of Matter.
Trans. by W. J. Britland and H. E. Potts.. ... 12m0,

Rollinson, C. Alphabets...............o....0. oblong 12mo,
Rose, J. The Pattern-makers’ Assistant.................8vo,
Key to Engines and Engine-running. ............. 12mo,

Rose, T.K. The Precious Metals.
Rosenhain, W. Glass Manufacture. (Westminster Series.). .8vo,

(Westminster Series.)..8vo,

—— Physical Metallurgy, An Introduction® to. (Metallurgy
Series.) ...t 8vo,
Roth, W. A. Physical Chemistry...................... 8vo,

Rowan, F.J. Practical Physics of the Modern Steam-boiler.8vo,
——and Idell, F. E. Boiler Incrustation and Corrosion.
(Science Series No. 27.) . .o vovinniiiaennn... 16mo,

Roxburgh, W. General Foundry Practice. (Westminster
Series.) iiiiiiiiiiiiiiics e 8vo,
Ruhmer, E. Wireless Telephony. Trans. by J. Erskine-
MUITaY . . ottt e 8vo,

Russell, A. Theory of Electric Cables and Networks. .. ... 8vo,
Rutley, F. Elements of Mineralogy................... 12m0,
Sanford, P. G. Nitro-explosives.. ... F N 8vo,
Saunders, C. H. Handbook of Practical Mechanics...... 16mo,
leather,

Sayers, H. M. Brakes for Tram Cars................... 8vo,
Scheele, C. W. Chemical Essays......... ............. 8vo,
Scheithauer, W. Shale Oils and Tars.................. 8vo,

Scherer, R, Casein. Trans. by C.Salter................ 8vo,
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Schidrowitz, P. Rubber, Its Production and Industrial Uses,

8vo, *5 oo
Schindler, K. Iron and Steel Construction Works. . . . . 12mo, *1 25
Schmall, C. N. First Course in Analytic Geometry, Plane and
Solide.e o v 12mo, half leather, *1 45
Schmeer, L. Flowof Water........................... 8vo, *3 oo
Schumann, F. A Manual of Heating and Ventilation.
i 12mo, leather, 1 50
Schwartz, E. H. L. Causal Geology.....................8v0, *2 50
Schweizer, V. Distillation of Resins...._............. ... 8vo, *4 50
Scott, W. W. Qualitative Analysis. A Laboratory Manual,
: 8vo, *1 50
~——Standard Methods of Chemical Analysis............ 8vo, *6 oo
Scribner, J' M. Engineers’ and Mechanics’ Companion.
16mo, leather, 1 50
Scudder, H. Electrical Conductivity and Ionization Constants
of Organic Compounds.......................... 8vo, *3 oo
Searle, A. B. Modern Brickmaking................... 8vo, *5 o0
~— Cement, Concrete and Bricks...........c.vevunn.... 8vo, *3 oo
Searle, G. M. “ Sumners’ Method.” Condensed and Improved.
(Science Series No. 124.)......oooeuivunn.... 16mo, o 50
Seaton, A. E. Manual of Marine Engineering. ......... 8vo, 8 oo
Seaton, A. E., and Rounthwaite, H. M. Pocket-book of Marine
Engmeenng ............ e 16mo, leather, 3 50
Seeligmann, T., Torrilhon, G. L., and Falconnet, H. India
Rubber and Gutta Percha. Trans. by J. G. McIntosh
8ve, *s5 oo
Seidell, A. Solubilities of Inorganic and Organic Substances,
8vo, *3 oo
Seligman, R. Alumlnum. (Metallurgy Series)......... (In Press.)
Sellew, W, H. Steel RailS........oeveeinnrnnennnn. ... 4t0, *10 00
—~Ra11way Maintenance Eagineering............... 12mo, *2 50
Senter, G. Outlines of Physical Chemistry........... 12mo, *r-yg
Textbook of Inorganic Chemistry................ 12mo0, *1 yg
Sever, G. F. Electric Engineering Experiments . . . - 8vo, boards, *1 oo
—-——and Townsend, F. Laboratory and Factory Tests in Elec-
trical Engineering. .......... ... ... ... ..., 8vo, *2 go
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Sewall, C. H. Wireless Telegraphy....... e 8vo, *2 oo
Lessons in Telegraphy......_.. s.........12m0, *1 00
Sewell, T. The Construction of Dynamos .............. 8vo, *3 oo
Sexton, A. H. Fuel and Refractory Materials . ... ... 12mo, *2 30
Chemistry of the Materials of Engineering. ........12mo, %2 50
—— Alloys (Non-Ferrous)....o.......coooovivioio .. 8vo, *3 o0
——and Primrose, J. S. G. The Metallurgy of Iron and Steel,
8vo, *6 350
Seymour, A. Modern Printing Inks..................... 8vo, *2 oo
Shaw, Henry S. H. Mechanical Integrators. . (Science Series
NOo. 83.) tivriiiiiiii i s 16mo, o 50
Shaw, S. History of the Staffordshire Potteries........ 8vo, 2 oo
——Chemistry of Compounds Used in Porcelain Manufacture.8vo, *5 oo
Shaw, T. R. Driving of Machine Tools.............. 12mo, *2 oo
Shaw, W. N. TForecasting Weather.................... 8vo, *3 g0
Sheldon, S., and Hausmann, E. Direct Current Machines.2mo, *2 50
—— Alternating-current Machines .................... 12mo, *2 50
—— Electric Traction and Transmission Engineering..12mo, *2 50
—— Physical Laboratory Experiments.................. 8vo, *1 25
Shields, J. E. Note on Engineering Construction..... .12mo, I 50
Shreve, S. H. Strength of Bridges and Roofs ........ ...8vo, 3 50
Shunk, W. F. The Field Engineer...............r2mo, mor., 2 50
Simmons, W. H., and Appleton, H. A. HBandbook of Soap
Manufactlire. ..ot et 8vo, *3 oo
Simmons, W. H., and Mitchell, C. A. Edible Fats and Oils,
8vo, *3 oo
Simpson, G. The Naval Constructor....,........ 12mo, mor., *5 00
Simpson, W. Foundations........................ 8vo (In Press.)
Sinclair, A. Development of the Locomotive Engine.
8vo, half leather, 5 oo
Sindall, R. W. Manufacture of Paper. (Westminster Series.)
: 8vo, *2 oo
and Bacon, W. N. The Testing of Wood Pulp....8vo, *2 50
Sloane, T. 0’C. Elementary Electrical Calculations .. ...12mo0, *2 oo
Smallwood, . J. C. Mechanical Laboratory Methods. (Van
Nostrand’s Textbooks.)............... 12mo, leather, *2 50
Smith, C. A, M, Handbook of Testing, MATERIALS. .8vo, *2 50
——and Warren, A. G. New Steam Tables............ 8vo, *1 23
Smith, C. F. Practical Alternating Currents and Testing..8vo, *2 50
—— Practical Testing of Dynamos and Motors........... 8vo, *2 oo
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Smith, F. A, Railway Curves........................ 12mo, *1 oo
—— Standard Turnouts on American Railroads........ 12mo, *1 oo
—— Maintenance of Way Standards.................. 12mo, *1 50
Smith, F. E. Handbook of General Instruction for Ifechanics.
I2mo, I 50
Smith, H, G, Minerals and the Microscope......... 12mo, *r 25
Smith, J. C. Manufacture of Paint................... 8vo, *3 50
Smith, R. H. Principles of Machine Work.......... 12mo,
—— Advanced Machine Work......................... 12mo, *3 oo
Smith, W. Chemistry of Hat Manufacturing........... 12mo, *3 0o
Snell, A, T. ZElectric Motive Power..................... 8vo, *4 oo
Snow, W. G. Pocketbook of Steam Heating and Ventilation,
(In Press.)
Snow, W. G., and Nolan, T. Ventilation of Buildings. (Science
Series No. 5.)........ e e e 16mo, o 30
Soddy, F. Radioactivity.................. e 8vo, *3 oo
Solomon, M. Electric Lamps. (Westminster Series.).....8vo, *2 oo
Somerscales, A, N. Mechanics for Marine Engineers..12mo, *2 oo
—— Mechanical and Marine Engineering Science........ 8vo, *5 oo
Sothern, J. W. The Marine Steam Turbine........... 8vo, *6 oo
—— Verbal Notes and Sketches for Marine Engineers....8vo, *7 50
Sothern, J. W., and Sothern, R. M. Elementary Mathematics -
for Marine Engineers........................ 12mo, *1 50
—— Simple Problems in Marine Engineering Design..ramo, *1 50
Southcombe, J. E. Chemistry of the -0il Industries. (Out-
lines of Industrial Chemistry)..................8v0, *3 0o
Soxhlet, D. H. Dyeing and Staining Marble. Trans. by A.
Morris and H. Robson...ue wvvrvnnetvennnnnn.. 8vo, *2 3o
Spangenburg, L. Fatigue of Metals. Translated by S. H.
Shreve. (Science Series No. 23.).. .. ..16mo, o 5o
Specht, G. J., Hardy, A. S., McMaster, J. B. and Wallmg Topo-
graphical Surveymg (Science Serxes No. 72.). .16mo, o 50
Spencer, A. S. Design of Steel-Framed Sheds..........8vo, *3 50
Speyers, C. L. Text-book of Physical Chemistry........ gvo, *I 50
Spiegel, L. Chemical Constitution and Physiological Action.
(Trans. by C. Luedeling and A. C. Boylston.) .x2mo, *r 25
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prague, E, H. Elementary Mathematics for Engineersiamo, 1 50
Elements of Graphic Statics...................... 8vo, 2 oo
oprague, E. H. Hydraulics.................coiii, 12mo0, *1 50
Stability of Masonry. ......ocovviie vereneennnnn 12mo, *1 50
Stahl, A. W. Transmission of Power. (Science Series No. 28.)
16mo
——and Woods, A. T. Elementary Mechanism... ...1zmoi *2 00
Staley, C., and Pierson, G. S. The Separate System of
SEWEIAZE .+ ev e eee et it ciiaeaniian ey 8vo, *3 oo
Standage, H. C. Leatherworkers’ Manual.............. 8vo, *3 50
—— Sealing Waxes, Wafers, and Other Adhesives...... 8vo, *2 oo
—— Agglutinants of All Kinds for All Purposes......t2mo, *3 50
Stanley, H. Practical Applied Physics................ (In Press.)
Stansbie, J. H. Tron and Steel. (Westminster Series.)..8vo, *2 oo
Steadman, F. M. Unit Photography.................... 12mo, *2 0o
Stecher, G, E. Cork. Its Origin and Industrial Uses..1amo, 1 00
Steinman, D. B. Suspension Bridges and Cantilevers.
(Science Series No. 127.) . .ocenininiiinnenneeins o 50
—— Melan’s Steel Arches and Suspension Bridges...... 8vo, *3 oo
Stevens, H. P. Paper Mill Chemist................... 16mo, *2 50
Stevens, J, 8. Theory of Measurements................ 12mo, *1 25
Stevenson, J. L. Blast-Furnace Calculations..r2mo, leather, *2 oo
Stewart, G. Modern Steam Traps.................... 12mo, *1 25
Stiles, A. Tables for Field Engineers................. 12mo, I 00
Stodola, A, Steam Turbines. Trans by L. C. Loewenstein.8vo, *5 0o
Stone, H. The Timbers of Commerce................. 8vo, 3 50
Stopes, M. Ancient Plants......................... . .8vo, *2 oo
—— The Study of Plant Life..................citn 8vo, *2 oo
Sudborough, J. J., and James, T. C. Practical Organic Chem-
ISETY oot e e i 12me, *2 oo
Suffling, E. R. Treatise on the Art of Glass Painting....8vo, *3 50

Sullivan, T. V., and Underwood, N. Testing and Valuation
of Building and Engineering Materials.......

.(In Press.)

Sur, F. J. S. Oil Prospecting and Extracting......... ,.8vo, *1 oo

Svenson, C. L. Handbook on Piping.................... (In Press.)

Swan, K. Patents, Designs and Trade Marks. (Westminster
SerIBS.) it i 8vo, *2 oo
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Swinburne, J,, Wordingham, C. H., and Martin, T. C. Electric
Currents. (Science Series Na. 109.)........... 16mo, o 50
Swoope, C. W. Lessons in Practical Electricity........ 12mo0, *2 oo

Tailfer, L. Bleaching Linen and Cotton Yarn and Fabrics.8vo, *6 oo
Tate, J. S. Surcharged and Different Forms of Retaining-

walls. (Science Series No. 7.)................ 16mo, o 50
Taylor, F. N. Small Water Supplies................ 12mo0, *2 50
——Masonry in Civil Engineering.................. ....8v0, *2 50
Taylor, T. U. Surveyor’s Handbook.......... 12mo, leather, *2 oo
———Backbone of Perspective......................... 12mo, *1 oo
Taylor, W. P. Practical Cement Testing.:.............. 8vo, *3 oo

Templeton, W. Practical Mechanic’s Workshop Companion,
12m0, MOroCco, 2 00
Tenney, E. H, Test Methods for Steam Power Plants.

(Van Nostrand’s Textbooks.)................ 12mo, *2 50

Terry, H. L. India Rubber and its Manufacture. (West-
minster Series.)........................ U 8vo, *2 oo

Thayer, H. R. Structural Design...................... 8vo,
Vol. 1. Elements of Structural Design.............. *2 00
Vol. II. Design of Simple Structures................. *4 00
Vol. ITI. Design of Advanced Structures......(/n Preparation.)
——Foundations and Masenry................... (In Preparation.)

Thiess, J. B, and Joy, G. A, Toll Telephone Practice..8vo, *3 50
Thom, C., and Jones, W. H. Telegraphic Connections,
oblong r2mo, 1 50

Thomas, C. W. Paper-makers’ Handbook.............. (In Press.)
Thompson, A. B. 0il Fields of Russia.................... 4to, *7 50
~—0il Field Development and Petroleum Mining.....8v0, *7 50
Thompson, S. P. Dynamo Electric Machines. (Science
Series No. 75.) . cennvniii i 16mo, 0 50

Thompson, W, P. Handhook of Patent Law of All Countries,

16mo, 1 50
Thomson, G. Modern Sanitary Engineering........... 12m0, *3 oo
Thomson, G. S. Milk and Cream Testing.............. 12mo, *1 75
+——Modern Sanitary Engineering, House Drainage, etc..8vo, *3 oo
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Thornley, T. Cotton Combing Machines................8v0, *3 oo
——Cotton Waste ........ ..ot 8vy, *3 00
—— Cotton Spinning ............... S 8vo,
First Year ..ot e i *1 50
Second Year .....voiiiiiiiiiii i e i *3 00
Third Year ......cocviiiiniiininiaennnnaaions S *2 50
Thurso, J. W. Modern Turbine Practice............... 8vo, *4 oo
Tidy, C. Meymott. Treatment of Sewage. (Science Series
NO. 94.) it i e e 16mo, O 50
Tillmans, J. Water Purification and Sewage Disposal. Trans.
by Hugh S, Taylor.......cconiniiiniininnnnn 8vo, *2 oo
Tinney, W. H. Gold-mining Machinery................ 8vo, *3 oo
Titherley, A. W. Laboratory Course of Organic Chemistry.8vo, *2 oo
Tizard, H. T. IndicatOrs..............ccvvuvnenernnn.. (In Press.)
Toch, M, Chemistry and Technology of Paints.......... 8vo, *4 oo
—— Materials for Permanent Painting............... 12mo, *2 oo
Tod, J., and McGibbon, W. C. Marine Engineers’ Board of
Trade Examinations ...................cc.u..... 8vo, *2 oo
Todd, J., and Whall, W. B. Practical Seamanship......8v0o, 8 oo
Tonge, J. Coal. (Westminster Series.)............... 8vo, *2 oo
Townsend, F. Alternating Current Engineering. .8vo, boards, *o 75
Townsend, J. Ionization of Gases by Collision.......... 8vo, *r1 25

Transactions of the American Institute.of Chemical Engineers.

Eight volumes now ready. Vols. I to 1X,, 1908-1916,
8vo, each, *6 oo

Traverse Tables. (Science Series No. 115.)..........16mo, 0 50
mor, I 00

Treiber, E. Foundry Machinery. Trans, by C. Salter..r2mo, *1 50
Trinks, W., and Housum, C. Shaft Governors. (Science
Series NO. 222.) . cvnevnenrivininniinarennnnnn 16mo, o 50
Trowbridge, D. C. Handbock for Engineering Draughtsmen.
(In Press.)

Trowbridge, W. P. Turbine Wheels. (Science Series No. 44.)
16mo, o 30
Tucker, J. H. A Manual of Sugar Analysis............. 8vo, 3 50
Tunner, P, A, Treatise on Roll-turning. Trans. by J. B.
Pearse........ccoevuennn. 8vo text and folio atlas, 10 oo



44 D. VAN NOSTRAND COMPANY’S SHORT-TITLE CATALOG

Turnbull, Jr., J., and Robinson, S. W. - A Treatise on the
Compound Steam-engine. (Science Series No., 8.)

. 16mo,
Turner, H. Worsted Spinners’ Handbook.............. 12mo0,
Turrill, S. M. Elementary Course in Perspective...... 12mo,
Twyford, H. B, Purchasing........................... 8vo,
Tyrrell, H. G. Design and Counstruction of Mill Buildings.8vo,
—— Concrete Bridges and Culverts. ... .. e 16mo, leather,
—— Artistic Bridge Design. ..............coo i 8vo,

Underhill, C. R. Solenoids, Electromagnets and Electromag-
netic Windings ................. ... ... 12mo,
Underwood, N, and Sullivan, T. V. Chemistry and Tech-

nology of Printing Inks........................ 8vo,
Urquhart, J. W. Electro-plating...................... 1210,
—Electrotyping ... 12mo0,
Usborne, P. 0. G. Design of Simple Steel Bridges...... 8vo,
Vacher, F. Food Inspector’s Handbook............... 12m0,
Van Nostrand’s Chemical Annual. Third issue 1g13. Leather,
I2mo,

12mo,

—— Year Book of Mechanical Engineering Data
" Van Wagenen, T. F. Manual of Hydraulic Mining. .. .. 16mo,

Vega, Baron, Von. Logarithmic Tables............8vo, cloth
half mor.,

Vincent, C. Ammonia and its Compounds . Trans. by M. J.
Salter ....oiiii e 8vo,

Volk, C. Haulage and Winding Apphances .ov.. .8v0,
Von Georgievics, G. Chemical Technology of Textlle Fibres.
Trans. by C. Salter............................. 8vo,

—— Chemistry of Dyestuffs. Trans. by C. Salter....... 8vo,

Vose, G. L. Graphic Method for Solving Certain Questions in
Arithmetic and Algebra. (Science Series No. 16.)

16mo,

Vosmaer, A, 0zome................coviuiinnnnnnnnnn.. 8vo,
Wabner, R. Ventilation in Mines. Trans, by C. Salter. .8vo,
Wade, E. J. Secondary Batteries.......... .

*2 00
*1 25

*4 00
*3 00
3 00

0o

3 00
2 00
2 00
*4 00
*3 oo

*2 50
*2 50

........ (In Press.)

1 00
2 00
2 50

*2 00
*4 00

*4 50
*4 50

o 50
*2 50
*4 50
*4 00

e
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Wadmore, J. M. Elementary Chemical Theory.......12mo, *I 50
‘Wadsworth, C. Primary Battery Ignition............. 12mo0, *o 50
Wagner, E. Preserving Fruits, Vegetables, and Meat...12mo, *2 50
Wagner, J. B. A Treatise on the Natural and Artificial
Processes of Wood Seasoning............. 8vo, (/n Press.)
Waldram, P. J. Principles of Structural Mechanics...12mo, *3 oo
Walker, F. Aerial Navigation......................... 8vo, 2 00
——Dynamo Building. (Science Series No. 98.)...... 16mo, 0 50
Walker, J. Organic Chemistry for Students of Medicine.8vo, *2 50
Walker, S. F. Steam Boilers, Engines and Turbines....8vo, 3 0o
——Refrigeration, Heating and Ventilation on Shipboard,
12mo, *z oc
——Electricity in Mining.......covouviiiien e 8vo, *3 50
Wallis-Tayler, A. J. Bearings and Lubrication.......... 8vo, *1 50
——Aerial or Wire Ropeways........covvvivieininnn. 8vo, *3 00
——Sugar Machinery ........c.oeiiiiiiiiiiiiiiins 12mo, *z oo
Walsh, J. J. Chemistry and Physics of Mining and Mine
Ventilation ................ et 12m0, *z 00
Wanklyn, J. A. Water Analysis...........cooeininen, 12m0, 2 00
Wansbrough, W. D. The A B C of the Differential Calculus,
12m0, *1 50
e Slide Valves ...cvvnirraie i 12mo0, *2 00
Waring, Jr., G. E. Sanitary Conditions. (Science Series
D014 T T 28 N 16mo, 0 50
— Sewerage and Land Drainage..................c...... *6 00
—— Modern Methods of Sewage Disposal............. 12mo0, 2 00
——How to Drain a House.........covvviinnnaninnnn 12mo0, I 25
Warnes, A. R. Coal Tar Distillation................... 8vo, *3 oo
Warren, F. D. Handbook on Reinforced Concrete......12mo, *2 50
Watkins, A. Photography. (Westminster Series.)......8v0o, *2 oo
Watson, E. P.. Small Engines and Boilers............. 12mo, I 25
Watt, A. Electro-plating and Electro-refining of Metals.8vo, *4 50
——FElectro-metallurgy .......ccovviiiireimiannrnnanns 12M0, I 00
—— The Art of Soap-making................... et 8vo, 3 oo
' ——Leather Manufacture ..............c0vnn. e 8vo, *4 oo
——Paper Making .......ovviiinirninrnennnennnns e 8vo, 3 0o
Webb, H. L. Guide to the Testing of Insulated Wires and
Cables .. iiiiiii i it et e 12m0, I 00
Webber, W. H. Y. Town Gas. (Westmmster Series.)...8v0, *2 oo
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Weisbach, J. A Manual of Theoretical Mechanics. ...... 8vo, *6 oo

sheep, *7 50

——and Herrmann, G. Mechanics of Air Machinery....8vo, *3 75

Wells, M. B. Steel Bridge Designing................... 8vo, *2 50
Weston, E. B. Loss of Head Due to Friction of Water in Pipes,

’ 12mo, *I 50

Wheatley, 0. Ornamental Cement Work................ 8vo, *2 oo
Whipple, S. An Elementary and Practical Treatise on Bridge
Building .....cooviiiiiiiii e 8vo, 3 oo
‘White, C. H. Methods in Metallurgical Analysis. (Van
Nostrand’s Textbooks.) ...... BN ..12m0, 2 50
White, G. F. Qualitative Chemical Analysis...... ....32mo, *1 25
White, G. T. Toothed Gearing....................... 12mo, *1 25
Widmer, E. J. Observation Balloons............ 12mo, (In Press.)

Wilcox, R. M. Cantilever Bridges. (Science Series No. 25.)

) 16mo, o 50
Wilda, H. Steam Turbines. Tranms. by C. Salter....1zmo, *1 50
—— Cranes and Hoists. Trans. by Chas. Salter........ 12m0, *1 50
Wilkinson, H. D. Submarine Cable Laying and Repairing.8vo, *6 oo
Williamson, J. Surveying.............,.... e 8vo, *3 oo
Williamson, R. S. On the Use of the Barometer........4t0, 15 oo
—— Practical Tables in Meteorology and Hypsometry..4to, 2 50
Wilson, F. J., and Heilbron, I. M. Chemical Theory and Cal-

culations ...l e 12m0, *1 oo
Wilson, J. F. Essentials of Electrical Engineering...... 8vo, 2z 50
Wimperis, H. E. Internal Combustion Engine............8vo, *3 oo
——Agplication of Power to Road Transport.......... 12m0, *I KO
—— Primer of Internal Combustion Engine............. 12mo, *r1-oo0

Winchell, N. H., and A. N. Elements of Optical Mineralogy.8vo, *3 5o
Winslow, A. Stadia Surveying. (Science Series No.77.).16mo, o 50
Wisser, Lieut. J. P. Explosive Materials, (Science Series No.

700 e e 16mo, o 5o
Wisser, Lieut. J. P. Modern Gun Cotton. (Science Series No.

80.) i e tema i, 16mo, o s0
Wolfi, C. E. Modern Locomotive Practice.............. 8vo, *4 20
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Wood, De V. Luminiferous Aether. (Science Series No. 8s5.)
16mo, o 50

Wood, J. XK. Chemistry of Dyeing. (Chemical Monographs

WO, 2.) weiiiinininieer e 12mo, *o 75
Worden, E. C. The Nitrocellulose Industry. Two vols..8vo, *10 00
Technology of Cellulose Esters. In ro vols........ 8vo.
Vol. VIII. Cellulose Acetate.......oouvnvuiiennnanenenens *5 00
Wren, H. Organometallic Compounds of Zinc and Magnesium.
(Chemical Monographs No. 1.).....ocovuennn. 12mo, *o 75
Wright, A. C. Analysis of Oils and Allied Substances.. .. . 8vo, *3 50
—— Simple Method for Testing Painter’s Materials........ 8vo, *2 50
Wright, F.' W. Design of 2 Condensing Plant........... 12mo, *I1 50
Wright, H. E. Handy Book for Brewers...........-..--- 8vo, *35 o0
Wright, J. Testing, Fault Finding, etc. for Wiremen (Installa-
tion Manuals Series)........ccvveeren P 16mo, *o 50
Wright, T. W. Elements of Mechanics.........ccovnne 8vo, *2 50
—— and Hayford, J. F. Adjustment of Observations.. .. .8vo, *3 oo
Wynne, W, E., and Spraragen, W. Handbook of Engineering
Mathematics ......ooevveiianiiininns 12mo, leather, *2 oo

Valve Gears....... e sabeeraeae e 8vo, 3 0O
Young, J. E. Electrical Testing for Telegraph Engineers. . .8vo, *4 00

Zahner, R, Transmission of Power. (Science Series No. 40.)

16mo,
Zeidler, J., and Lustgarten, J. Electric Arc Lamps.. ..... .8v0, *2 oo
Zeuner, A. Technical Thermodynamics. Trans. by J. F.
Klein. Two Volumes.........ccorueuanr vuoas 8vo, *3 oo
Zimmer, G. F. Mechanical Handling and Storing of Materials,
) 4to, *¥12 50

Zipser, J. Textile Raw Materials. Trans. by C. Salter.....8vo, *3 oo
Zur Nedden, F. Engineering Workshop Machines and Proc-
esses. Trams. by J. A. Davenport .. ............8¥0, *2 00
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