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vi - PREFACE.

materials resembling as nearly as possible those of the ore,
alloy, or compound to be assayed, and then, after the
completion of the assay, adding to the direct assay the
loss found to have been incurred in the synthetic.

In the assay of gold and silver alloys a check assay is
necessary. In silver assays it is absolutely necessary, and
by using the same most accurate results can be obtained.
Silver and gold coins, bars, and ingots can be valued or
stamped for market, and found to be correctly assayed, by
following the methods hereafter described.

, Whilst this little book has been going through the
press, my old friend, Professor John Morris, has, with
his usual kindness to all friends of science, assisted most
materially in the correction of the proof sheets and in the
revision of the work, and to him the Author now returns
his best thanks.

The foflowing list of books has been used in the
preparation of this work, and in some cases material has
been drawn from them.

4, UPPER GLOUCESTER PLACE, N.W.
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INTRODUCTION. XV

IN searching for and determining the different-elements
mentioned in the following tables, the method adopted is
a direct examination for each separate element. The
beginner will find, by following the methods here de-
scribed, that his task will be simplified, and when practice
has made ‘him proficient he can then look for several
elements out of one sample.

Table of  Metallic’ Elements of Commercial Value.

Names of the Elements | Symbols %ﬁ?ﬁg Names of the Elements | Symbols ‘évtgll;li]ct
Potassium. .| K 391 || Chromium .1 Cr | 267
Sodium . .| Na | 23 Iron . . .1 Fe | 28
Ceesium .| Cs (133 Cobalt . .| Co | 295
Rubidium. .| Rb | 854 || Nickel . w1 Ni | 295
Barium . .| Ba | 685 || Zinc . . .| Zn | 326
Strontium . .| Sr | 438 | Cadmium . .| cd | 56
Calcium . .| Ca | 20 Copper . .| Cu | 317
Magnesium .| Mg | 12 Lead . .| Pb {1035
Aluminium . Al 135 | Indium . .| In —
Manganese .| Mn | 27°5 || Bismuth . .| Bi |210
Tin . . .| Sn | 59 Titanium . . Ti 25
Antimony . .| Sb |122 Mercury . .| Hg {100
Silver . .| Ag [108 Platinum . .| Pt | 987
Gold. . o Au {197 Lithium . S L 7

Table of ¢ Non-Metallic’ Elements of Commercial Value.

| Names of the Elements | Symbols %Vtgglﬁ Names of the Elements| Symbols '{‘;&’;ﬁ

Oxygen . .l 0 8 Sulphur S 16
Hydrogen. R 1 Phosphorus P 31
Nitrogen . 0N 14 | Arsenic . .| As | 75
Fluorine . .| Fl 19 Carbon .| C 6
Chlorine . . Q1 355 || Boron .1 B 11
Bromine . .| Br | 80 Silicium . ] Si 14
Todine . AT 127




Xvi
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Table of  Metallic’ Elements of No Commercial Value.

Names of the Elements | Symbols| %&%I;;xct Names of the Elements Symbols’ %9;’;1]1‘;
Glucinum . Be 4'7 || Cerium . Ce | 46
Lanthanum La | 46 Didymium Di | 48
Yttrium Y — || Erbium Er —
Terbium Tr — || Niobium . Nb —
Tantalum . Ta | 376 || Thorium Th | 595
Uranium . U 60 Thallium . T1 (203
Tungsten . W | 92 Molybdenum Mo | 48
Vanadium A% 686 || Rhodium . Rh | 522
Palladium . Pd | 6533 || Iridium . Ir 99
Ruthenium Ru | 522 || Osmium . Os | 996

Table of ¢ Non-Metallic’ Elements of No Commercial Value.

Names of the Elements | Symbols %;gitgli& Names of the Elements | Symbols
Selenium . Se | 397 || Zirconium. Zi
Tellurium . Te | 645

Atomic
Weight

448




EXPLANATION OF THE TERMS USED IN THE
TABLE OF THE ELEMENTS.

Element.—One of the ultimate indecoﬁlposa,ble c§nstituents of any
kind of matter, as oxygen and hydrogen, which are the elements
of water.

Atomic Weight is the weight of the atom of an element as com-
pounded with that of the atom of another element, ascertained
from the proportions by weight in which they combine ; or,
leaving out of view the hypothetical idea of an atom, it is the
number expressing the proportions by weight in which the
elements combine, one of the elements, either hydrogen or
oxygen, being assumed as the unit for comparison with the
others. Oxygen and hydrogen combine to form water in the
ratio of 1 of hydrogen to 8 of oxygen ; and 1and 8 are therefore
the combining proportions of hydrogen and oxygen—also called,
to avoid hypothesis, their ¢ combining equivalents.’

Symbol.—An abbreviation of the name of one of the elements. Some
of the abbreviations are taken from the Latin meaning of one of
the words, such as silver, Ag, from argentum.



Xviii INTRODUCTION.

The following elements are nearly always found combined with
oxygen, and they are spoken of as oxides in the qualitative determi-
nation. For instance, in the case of Potassium (page 43) the expres-
sion, ‘The presence of potash is detected by the blowpipe in two
ways,’ is used.

Potassium . . . . Potash.
Sodium . . . . . Soda.

Calcium . . . . . Lime.
Magnesium . . . . Magnesia.
Alunminium . . . . Alumina.
Titanium . . . . . Titanic acid.
Lithium . . . . . Lithia.
Phosphorus ., . .. Phosphoric acid.
Silicium . . . . . Silicie acid.
Glucinum . . . . . Glucina.
Tantalum . . . . . Tantalic acid.
Tungsten . . . . . Tungstic acid.
Vanadium . . . . . Vanadic acid.
Niobium . . . . . Niobic acid.
Thorium . . . . Thoria.
Molybdenum . . . . Molytdic acid.
Zirconivm . . . . . Zirconia,

The new earths announced as occurring in gadolinite and sa-
marskite—as mosandrin, philippin, decipin, scandin, holmin, thulin,
samarin, ytterbin—are not alluded to in this work, as the characters
of some of them are still a subject of enquiry. (See Delafontaine
Compt Rend. 1880. x. ¢. 221).



PART I.

DESCRIPTION OF THE MOUTH BLOWPIPE
AND APPARATUS,

BLOWPIPE.
HOW TO USE THE BLOWPIPE.
BLOWPIPE FUEL.
1 LAMPS.
» FLAMES.
- SUPPORTS.
WEIGHING INSTRUMENTS.
TOOLS, SMALL IMPLEMENTS, AND APPARATUS.
REAGENTS, WET AND DRY.
TEST OR PROOF METALS.





















8 BLOWPIPE AND APPARATUS. Parr 1L

The wicks must not fit too tightly, and should be
free from lime, which is sometimes used in the bleaching
of them.

On the blowpipe stand an arm is attached, which has
a metal ring on the top, about 1% inch in diameter.

Fi1G. 4.

Mu,}wnmw\wmnu %ﬁﬁgﬁmﬁ%

The arm is movable, and, like the cistern, it can be moved
up and down, and it is kept in position by a small thumb
screw. The ring is covered with either a network of iron
or platinum wire, and is used for holding substances which
require to be heated






10 BLO\VPIPE AND APPARATUS. Part L

lamp required for using the ordinary illumination gas is
of the simplest description. Brush recommends the
following :—

Fic. 8. (Half size.) ¢ A blowpipe gas lamp
\ may be readily made by

}f ‘ selecting an iron or brass

| tube, 8 inches in length

I and £ of an inch in bore,

| bending it at a right
angle at the middle, and
passing it through a
block properly cut, or
placing it in a mould,
which is then filled with
melted lead. The top of
thetube is then flattened,
i, and the proper inclina-
V> tion given to the orifice
by filing’ (see fig. 8).

FLAMES OBTAINED BY MEANS OF THE
BLOWPIPE BLAST.

The assayer produces, when using the blowpipe, two
distinet flames. They are called the oxidising and re-
ducing flames. Practical knowledge of the way to create
and use these flames is essential, and until such know-
ledge has been acquired the operator cannot proceed in his
manipulations with safety.

The production of the flames can be acquired in one
hour’s lesson, or from studying and carrying out the fol-
lowing instructions. Dr. Lamborn describes the blow-
pipe flames as follows :—

¢ When we examine the flame of a common candle, we
discover that it is composed of four parts.
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28 BLOWPIPE AND APPARATUS. Parr 1.

half a dozen different sizes. Figs. 41 and 42 are con-
Fio.40. (Fullsize)  Fic.41. (Half venient sizes.

size.) Test tubes for sepa-~

V N\ il rating gold from silver
' i are useful (fig. 43).

A few small pipe-

Fic. 42. (Half clay annealing cups to

size.) collect the finely-pow-
7 dered gold that has
been separated in the
test tube from silver by means of acids are useful, as

Fic, 43. (Half size.)

the gold can be dried and annealed in them, and after-
wards removed for weighing in one lump.

Beaker glasses, a few small funnels, and a stand to
match are required (fig. 44).

Fic. 44. F1a. 45.

A small glass wash bottle is used for washing preci-
pitates, &e. (fig. 45).















Part 1.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

4

REAGENTS REQUIRED FOR BLOWPIPE ASSAYING. 33

Nitre (nitrate of potash or saltpetre).
Bisulphate of potassa.
Vitrified boracic acid.
Protosulphate of iron.
Arsenic (metallic).
Argol (bitartrate of potash).
Red and blue litmus paper.
Common salt, (chloride of sodium).
Fluor spar.
Quartz (silicic acid).
Graphite (soft lead-pencil scrapings answer every

purpose).

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

S

Sulphate of copper.

Magnesium wire (in testing for phosphorus).
Caustic potash.

Oxide of copper.

Oxychloride of lead.

Litharge (absolutely free from silver).
Finely crushed burnt-bone ash.

A small stick of roll sulphur.
Carbonate of ammonia.

Carbonate of potash.

Oxalate of nickel.

Chloride of ammonia.

Wet.
Nitric acid.
Nitrous acid.

. Sulphuric acid.

Hydrochloric acid.
Ammonia.

Nitrate of cobalt.
Sulphide of ammonium.

The assayer can purchase all the above reagents from

D





















40 BLOWPIPE AND APPARATUS. Part L.

Clean ordinary iron filings are taken and mixed with
about one-fifth their weight of fine oxide of iron. The
mixture is placed into a refractory crucible and covered
with a layer of green bottle glass, such being used that is
free from oxide of lead. The whole is luted up, and
heated for an hour to whiteness. In this way traces of
carbon and silicon are oxidised by the oxygen of the iron
scale, and, such foreign matters being removed by the glass
flux, a button of pure iron subsides in the pot.

The button thus obtained, after being cleaned carefully,
can be used as a proof, but it must be kept sealed up
from the air to prevent oxidation.

Piano wire of different sizes will be found not only of
sufficient purity, but also a most convenient form to use
in the assay of lead.



PART II.

QUALITATIVE DETERMINATION,






COLOUR OF SUBLIMATES ON CHARCOAL.

THE colour of the sublimates found on the surface of a
piece of charcoal after a mineral has been heated in either
the O.F. or R.F. frequently affords the assayer a very
good idea of the nature of the mineral to be assayed.

Charcoal ashes vary in colour, and care must be taken
not to confound the colour of the ash with that of the
sublimate. For instance, the ash which is formed on
some of the hard-wood charcoal by the blowpipe blast is
generally of a bluish white colour, whilst the ash obtained
from burning soft-wood or pine charcoal shows a dullish
or darkish white colour, and after cooling scarcely any
colour can be observed. The colour of the hard-wood ash,
however, remains unaltered when cold.

Before heating a mineral on charcoal apply a strong
R.F. to a piece of the charcoal about to be used. Note the
colour of the ash, and then heat the mineral on it. The
sublimate derived from the mineral is generally found
some distance from the charcoal ash, and it can then be
examined with comparative certainty.

The following table on the colours of sublimates on
charcoal, prepared by D. Forbes, will be found of use:—



44

White

Yellow

Red Brown

DBlue Violet

Grey

QUALITATIVE DETERMINATION.

Parr II.

Colours of Sublimates or Coatings on Charcoal before

the Blowpipe in

Oxidising Flame.

White .

Greyish white.
Bluish white .
‘Reddish white

\ Yellowish white
Faint yellow .
Yellow

Sulphur yellow
Lemon yellow
Dark lemon yellow
Dark yellow .
Orange yellow
Dark orange yellow
\ Brown yellow.

e

| Brown . .

- Reddish brown
Red .
Dark red.
Copper red

Carmine red .
‘Whitish red

Faint violet

}
{

Iridescent
Dark grey
Steel grey

Blue = . . .

Te, As, Sb, Zn, Sn,
Pbs, BiS, Na(l,
NH,C], KCl, Cddy,
PbCl, BiCl, NaBr,
KBr, Nal, XI, 11

LiCl, As .

Sb, Bi, Pb, CuCl
(Ag+5Sb)

Sn . . . .
Sn, Mo . . .
Zn, PbOSO,

Pb . .

Bi

Pb .

Te, CuCl, Cd, In

Bi, Cd

Pb, Bi . .
CuCl . . .
CuCl

cd .

Te

Ag

Mo

(Sb+ Ag+Pb)
(Ag+8b)

Se
Mo,
cd . . .

Se, As, CuCl . .
Se, As . . .

Reducing Flame.

Pb, Sn, Zn, Mo, Te,
As, Sb, NaS, PbS,

BiS, KC(Cl, NaCl,
NH,Cl, HgCl, SbCl,
ZnCl, CdCl, PbCl,
BiCl, SnCl, XBr,
NaBr, KI, Nal
LiS, LiCl, As

CuCl, Sb, Bi, Pb

Sn

Sn, Mo,
Zn

Pb

Bi

Pb

Te, Cd, CuCl
Cd

Bi

CuCl
CuCl
cd

Se

cd
Se, As, CuCl
Se, As

The following give no sublimate or incrustation in either flame.

BaO, SrO, MgO, ALO,, Zr,0,, YO, ThO, EO, §i0,, Ce,0, Cr,0,

k3

Di, Fe, Au Ir, Co, Cu, Zn, Mn, Ni, Os, Pd, Co, Pt, Ru, Ta, Ti, Ur,
vd, Wo.

















































































Part IL TITANIUM, MERCURY, AND PLATINUM. 71

If the solution is not acidified with nitric acid before
boiling, a yellow ferruginous titanic acid is obtained when
the substance contains iron. The precipitated titanic acid
is collected upon a small filter, washed with water con-
taining nitric acid, and tested with phosphate salt either
on platinum wire or charcoal.

- If the amount of titanic acid is so small that in R.F.
it does not impart to the phosphate salt the violet colour
of the sesquioxide of titanium, add a little sesquioxide
of iron when the assay is upon a wire, or a small piece of
iron wire when on charcoal, and fuse the glass a short
time with the R.F.; it thenappears yellowish while hot
and brownish red when cool (¢ Manual,” 1873, p. 323).

MERCURY.

The assay for mercury is treated fully on p. 135.

PLATINUM.

Platinum, when treated with borax or phosphate salt,
does not fuse, and is neither oxidised nor dissolved.

Platinum is found native, and forms alloys with
other metals—iron, copper, rhodium, iridium, ruthenium,
osmium, gold, and silver. To examine an alloy for plati-
num dissolve a small piece in aqua regia (3 parts hydro-
chloric acid and 1 part nitric acid). If there is any black,
fine, metallic insoluble powder in the bottom of the flask
it is iridium. Separate it by decanting carefully, then
evaporate the blood-red solution almost to dryness; the
acid fluid is then diluted with water; a few drops of a
solution of potassa is added. A yellow precipitate is
formed, which consists chiefly of platinchloride of potas-
sium,








































































PART IIT.

ASSAY OF SILVER.
” GOLD.
, MERCURY.
. COPPER.
N LEAD.
. BISMUTH.
. TIN.
. IRON.
N NICKEL.
N COBALT.
N NICKEL AND COBALT.
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~

























































































































































146

Products con-

Oxidised copper
ores and products

taining copper

ASSAY OF SILVER, GOLD, MERCURY, ETC. Parr III.

The principal ores of copper are—

Copper sulphides

sulphides

-

1

Red copper
[Malachite

Azurite

Cyanosite .
Phosphate of copper
Arseniate .

(Copper glance containing 797 per cent. copper.
Chalcopyrite ’s 344 ’s
Bornite ’s 557 »
Bournonite y 130 ’s

| Fahlerz . 30 to 48 .
Covelline . ’y 66-7 ’
Wolfsbergite . . 249 ’

(Domeykite (copper arsenide),, 16 '

|

r Copper regulus, copper speiss, &e.

containing 887 ’s

» 573 ”»
” 551 ’
» 253 ’s
,, 30 to 56 ’s
I 25 L2 20 )

Chromate, vanadate, and silicate
(  of copper,slags, &ec.

Assay.

The assay for copper is divided into three classes,
called 4, B, and C.

Class A.
Consists of ores and products in which the copper is com-
bined with volatile substances, such as sulphur, arsenic,

and selenium.

Class B.

Consists of ores and products in which the copper exists as

an oxide or is combined with chlorine.

Class C.
Consists of alloys containing copper.

Copper is separated by the blowpipe from its matrix or
compounds by first freeing it from its combinations with





























































































PART IV.

e —ee— —

TABLES OF ENGLISH AND AMERICAN VALUES OF GOLD

ACCORDING TO ITS FINENESS;
ALSO THE

VALUE OF GOLD COINS IN THE UNITED STATES
OF AMERICA.
















































Parr IV,  GOLD COINS IN THE U.S. OF AMERICA, 193

weight of fine metal contained in any given quantity of
mixed metals or alloys. For instance, in a gold or silver
bar which is reported to be 850 fine, it is simply meant
that in 1,000 parts by weight 850 are fine gold or fine
silver, as the case may be.

In our mints the value of gold is computed from
standard weight—that is, gold which is 900 fine, that
being the fineness of our gold coin as required by law.
The formula in this case is, 43 oz. of standard gold are
worth $800. Hence multiply standard ozs. by 800 and
divide by 43, and you obtain the value,

Example—Take 123.13; oz. at 843 fine, and we ob-
tain the result thus:—

123°13 oz. gross weight.
843 fineness of gold.

36939
49252
98504

U.S. standard 900 ) 10379859 oz. of fine gold.

115331
800

43 ) 92264800

£2145'69 value.

To find value per oz, divide total value (2145°69) by
standard ozs, (115°331), and you have $18:60.46, which
will be seen, by reference to the table, is the value of 1 oz.
of gold at 900 fine.

The value in this case would have been ascertained

0



194 ENGLISH AND AMERICAN VALUES OF GOLD. Part IV.

thus :—By reference to the gold table and opposite *843
the value of 1oz, *843 fine is 817°4264. Hence

12313
174264

49252
73878
24626
49252
86191
12313

£2145°69 value.
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-— fuel, 6

Bone ash, 33

Boracic acid, 33

Borax, 32

Borers for charcoal, 24, 25

Bornite, 146

Boron, qual. determination, 83

Bottle for washing precipitates, 29
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Bournonite, 146

Bromine, qual. determination, 76,
71

Bromyrite, 98
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Trusses, in-reference to economy in combination, etc., etc. By Bvi.
Col. WirrLiaM E, MErrILL, U.S.A., Corps of Engineers. Nine litho-
graphed plates of illustrations.

Shreve on Bridges and Roofs.
8vo, 87 wood-cut illustrations. Cloth. $5.00.

A TREATIWE ON THE STRENGTH OF BRIDGES AND RooFs—comprising
the determination of Algebraic formulas for Strains in Horizontal, In-
clined or Rafter, Triangular, Bowstring, Lenticular and other Trusses,
from fixed and moving loads, with practical applications and examples,
for the use of Students and Engineers. By Samuel H. Shreve, A. M.,
Civil Engineer.

The Kansas City Bridge.
4to. Cloth. $6.00
WiTH AN ACCOUNT OF THE REGIMEN oF THE Missour! RIVER,--and
a description of the Metho(s used for Founding in that River. By O

Chanute, Chief Engineer, and George Morison, Assistant Engineer
Ilustrated with five lithographic views and twelve plates of plans.

Clarke’s Quincy Bridge.
4to. Clotk, $7.50,
I’» scrIPTION OF THE [rON RaArnwav. Bridge across the Mississippi

Niver at Quincy, Illinois. By Thomas Curtis Clarke, Chief Engineer
With twenty-one lithographed pla s )
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Whipple on Bridge Building.

New edition. 8vo. I[llustrated. Cloth, $4.

AN ELeEMENTARY AND PracTicAL TREATISE oN Bripgr BuiLpiwa.
By S. Whipple, C. E.

Roebling’s Bridges.
Imperial folio. Cloth. $25.00.
Loxg AND SHORT SPAN RarLway Bripges. By John A. Roebling,
C. E. With large copperplate engravings of plans and views.

Dubois’ Graphical Statics.
8vo. 60 Illustrations. Cloth. $1.50.

Tae New METHOD OF GRAPHICAL STATICS. By A. J. Dubois, C. E.,

Ph. D.

Eddy’s Graphical Statics.
8vo. Cloth. 122 pages. $1.50.

RESEARCHES IN GRAPHICAL STATICS, embracing New Constructions in
Graphical Statics, a new General Method in Graphical Statics, and the
Theory of Internal Stress in Graphical Statics. By Prof. Henry T.

Ebpy, of the University of Cincinnati.

Bow on Bracing.
8vo. Cloth. $1.50.

156 Ilustrations on Stone.

A TrREATISE oN BrAcING,—with its application to Bridges and other
Structures of Wood or Iron. By Robert Henry Bow, C. E.

Stoney on Strains.

New and Revised Edition, with numerous illustrations. Royal 8vo, 664 pp. -
Cloth, $12.50.

Tae TEEORY OF STRAINS IN GIRDERsS—and Similar Structures, with
Observations on the Application of Theory to Practice, and Tables of
Strength and other Properties of Materials. By Bindon B. Stoney,

B. A.

Henrici’'s Skeleton Structures.
8vo. Cloth. $1.50.
BKELETON STRUCTURES, especially in their Application to the building
of Steei and Iron Bridges. By OrLaus HeNricL
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Burgh’s Modern Marine Engineering.
One thick 4to vol. Cloth. $25.00. Half moroceo. $30.00.

MopERN MARINE ENAINEERING, applied to Paddle and Screw Propuls
gion. Consisting of 36 Colored Plates, 259 Practical Wood-cut Illus
trations, and 403 pages of Descriptive Matter, the whole being an ex-
position of the present practice of the following firms: Messrs. J. Penn
& Sons; Messrs. Maudslay, Sons & Field ; Messrs. James Watt & Co. ;
Messrs. J. & G. Rennie; Messrs. R. Napier & Sous; Messrs. J. & W.
Dudgeon ; Messrs. Ravenhill & Hodgson ; Messrs. Humphreys & Ten-
ant; Mr. J. T, Spencer, aud Messrs. Forrester & Co. By N. P. BurGH,
Engineer.

King’s Notes on Steam.
Nineteenth Edition, 8vo. $2.00.
Lessons ANDPrACTICAL NOTES ON STEAM.—the Steam Engine, Propel-
lers, &c., &e., for Young Engineers. By the late W. R. Kixg, U. 8. N.
Revised by Chief-Engineer J. W. Kixg, U. 8. Navy.

Link and Valve Motions, by W. S.
Auchinclo=s.

Sixth Edition. 8vo. Cloth. $3.00. .

APPLICATION OF THE SLIDE VALVE and Link Motion to Stationary,

Portable, Locomotive and Marine Engines. By WiLriam S. AvcHIN-

cross. Designed as a hand-book for Mechanical Engineers. Dimen-

sions of the valve are found by means of a Printed Scale, and propor-

tions of the link determined withvut the assistance of a model. With

87 wood-cuts and 21 lithographic plates, with copperplate engraving of
the Travel Scale.

Bacon’s Steam-LEngine Indicator.
12mo. Cloth. $1.00 Mor. $1.50.

A TREATISE OoN THE RicHARDS Srtram-ExciNg INpicaToRr,—with
directions for its use. By CuarrLes T. Porruk. Revised, with notes
and large additions as developed by American Practice, with an Ap-
pendix containing useful formule and rules for Engincers. By F. W
Bacon, M. E., Ilustrated. Third Edition, Enlarged.

Isherwood’s Engineering Precedents.
Two Vols. in One. 8vo. Cloth. $2.50.

ENGINEERING PRECEDENTS FOR StrAM MacniNkry.—By B. F lsuxn
. woop, Chief Engineer, U. S. Navy. With illustrations.
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Slide Valve by Eccentrics, by Prof. C. W. Mac-
Cord.
4to. llustrated. Cloth, $3.00

A Practicar TREATISE oX TiE SuIDE VALVE BY FCCF\ITRICS,
examining by methods the action of the Keeentric” upon “the Slide
Valve, and explaining the practical processes of laying out the movements,
adapting the valve for its various duties in the stean-engine. For the
use of Engineers, Draughtsmen, Machinists, and Students of valve
motions ir general. By C. W. MacCorp, A. M., Professor of
Mechanical Drawing, Stevens’ Institute of ‘Techuology, Ifoboken, N. J.

Stillman’s Steam-Knyzine Indicator.
12mo. Cloth. $1.00
Tae STEAM-EXGINE INDICATOR,—aud the Improved Manometer Stearm
and Vacuum Gaunges ; their utility and application. By PauvL StiLL-
mMaN. New edition.

Porter’s Steam-Engine Indicator. .
Third Editios. Revised and Enlarged. 8vo. Illnstrated. Cloth, $3.50.
A TREATISE OX THE RICHARDS STEAM-ENGINE INDICATOR,—and the
Development and Application of Force in the Steam-Engine. By
CuARLES T. PORTER.

McCulloch’s Theory of Heat.
8vo. Cloth. $3.50.

A TREATISE ON THE MECHANICAL THEORY oOF HErAT, AND ITS
APPLICATIONS TO THE STEAM-ENGINE. By Prof. R. S. McCuLrrocs,
of the Washington and Lee University, Lexington, Va.

Van Buren’s Formulas.
8vo. Cloth. $2.00.

{NVESTIGATIONS OF ForMULAS,—for the Strength of the Iron parts ot
Steam Machinery. By J. D. Vax Burew, Jr., C. E. [lustrated.

Stuart’s Successful Engineer.
18mo. Boards. 50 cents.
How To BecoME A StuccrssruL Exciverr. Being Hints to Youths

intending to adopt the Profession. By BErNARD StuarT, Engineen
Sixth Edition
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Stuart’s Naval Dry Docks.
Twenty-four angravings on steel. Fourth edition. 4to. Cloth. $6.00,

Tax Navar Dry Docks or THE UNrTeEp STATES. By CHARLES B
. SruaRrT, Engineer in Chief U. S. Navy.

Ward’s Steam for the Million.
8vo., Cloth. §1.00.

SreaMm FOrR THE MiLLioN. A Popular Treatise on Steam and ite
Application to the Useful Arts, especially to Navigation. By J. H.
Warp, Commander U. S. Navy.

Tunner on Roll-Turning.

1 vol. 8vo. and 1 vol. folio plates. $10.00.

A TreATISE ON ROLL-TURNING FOR THE MANUFACTURE OF IRON,
by PeTer Tuxner. Translated by Jonx B. PEARSE; of the Penn-
sylvania Steel Works. With numerous wood-cuts, 8vo., together with
a folio atlas of 10 lithographed plates of Rolls, Measurements, &c.

Gruner on Steel.
8vo, Cloth, $3.50.

Tie MANUFACTURE OF STEEL. By M. L. GRUNER ; translated from
the French. By Lexox Swmirta, A.M., EM. ; with an Appendix on
the Bessemer Process in the United States, by the translator. Illus-
trated by lithographed drawings and wood-cuts.

Barba on the Use of Steel. »
12mo. .Illustrated. Cloth. $1.50.

Tax Use or SteeL v CoxstrucTiON. Methods of Working, Aprly-
ing, and Testing Plates and Bars. By J. BarBA, Chief Naval
Constructor. Translated from the French, with a Preface, by A. L
HorLEY, P.B.

Bell on Iron Smelting.
8vo. Cloth. $6.00.

CreMICAL PHENOMENA oF IrRoN SMELTING. An experimental and
practical examination of the circumstanees which determine the
capacity of the Blast Furnace, the Temperature of the Air, and the
Proper Condition of the Materials to be operated upon. By
L Lowrmiax BrrL.
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The Useful Metals and their Alloys; Scoffren,
Truran, and others.
Fifth Edition. 8vo. Half calf. $3.75.
Tae UseruL METALS AND THEIR ALLOYS, employed in the conver
- sion of IroN, CopPER, TIN, ZINC, ANTIMONY, AND LEAD ORES,
" with their applications to the INDUSTRIAL ARTs. By JomN Scow
FREN, WiLLiaAM TRUrAN, WirrLiam CrLAY, ROBERT OXLAND,

WiLLiam FarrBaIirN, W, C. ArTkiN, and WiLLIAM VOSE PICKETT.

Collins’ Useful Alloys.
18mo. Flexible. 50 cents.

Tre PrIVATE Book or UseruL Arrovys and Memoranda for Gold.
smiths, Jewellers, etc. By James E. CoLrixns.

Joynson’s Metal Used in Constructiop.
12mo. Cloth. 75 cents.
TrE METALS UsED IN CONSTRUCTION : Iron, Steel, Bessemer Metal,
etc., etec. By Francis H. Jovxsoxn, Illustrated.

Dodd’s Dictionary of Manufactures, etc.
- 12mo. Cloth., $1,50. -

DicTioNARY oF MANUFACTURES, MiNING, MACHINERY, AND THE
INpUsTRIAL ARTS. By GEorGeE Dopb.

Plympton’s Blow-Pipe Analysis.
12mo. Cloth. $1.50.
Tre BrLow-Prre: A Guide to its Use in_the Determination of Salts
and Minerals, Compiled from various sources, by Georce W.

Prymerow, C.E., AM., Professor of Physical Science in the Polytech-
nic Institute, Brooklyn, N.Y.

Plattner’s Blow-Pipe Analysis.
Third Edition. Revised. 568 pages. 8vo. Cloth. $5.00,

PLATTNER’S MANUAL OF QUALITATIVE AND QUANTITATIVE ANALY-
s1s WITH THE BLow-P1pE. From tho last German edition, Revised
and enlarged. By Prof. Tu. Ricuter, of the Royal Saxon Mining
Academy. Translated by Professor 11 B. CorRNwALL; assisted by
Jou~x H. CaswerLr. With eighty-seven wood-cuts and Lithographie
Plate.
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Pynchon’s Chemical Physics.
New Edition. Revised and enlarged. Crown 8vo. Cloth. $3.00.
INTRODUCTION TO CmEMICAL Pmysics; Designed for the Use of
Academies, Colleges, and High Schools. Illustrated with numerous
engravings, and containing copious experiments, with directions for
preparing them. By Tnomas RuGGLes PyxcuoN., M.A., President
of Trinity College, Hartford.

Eliot and Storer’s Qualitative Chemical
Analysis.
New Edition. Revised. 12mo. Ilustrated. Cloth. $1.50.

A CoMPENDIOUS MANUAL OF QUALITATIVE CHEMICAL ANALYSIS
By Cuarres W. Evior and Fraxxk H. Storer. Revised, with
the cooperation of the Authors, by WiLrLiam RrpLey NicHOLS,
Professor of Chemistry in the Massachusetts Institute of Technology.

.
Rammelsberg’s Chemical Analysis.
8vo. Cloth., $2.25.

GubE T0 A CoOURSE OF QUANTITATIVE CHEMICAL ANALYSIS,
EspeciaLLy oF MINERALS axp FurxaceE Propucts. Ilustrated
by Examples. By C. F. RamMeLsBERG. Translated by J. TowLER,
M.D.

Naquet's Legal Chemistry.
Mlustrated. 12mo. Cloth. $2.00.

LeGAL CueEmisTRY. A Guide to the Detection of Poisons, Falsifica
tion of Writings, Adulteration of Alimentary and Pharmaceutical
Substances; Analysis of Ashes, and Examination of Hair, Coina,
Fire-arms, and Stains, as Applied to Chemical Jurisprudence. For
the Use of Chemists, Physicians, Lawyers, Pharmacists, and Experts.
Translated, with additions, including a List of Books and Memoirs
on Toxicology, etc., from the French of A. Naquer. By J. P.
BaTreRsHALL, Ph, ‘D., with a Preface by C. F. CHANDLER, Ph. D,
M D., LLD

2

et

Prescott’s Qualitative Chemistry.
12mo. Cloth. $1.50.
Firsr Boox 1N QuALiTATIVE CHEMISTRY. By Auserr B. PRescorr,
Professor of Organic and Applied Chemistry in the University of
Michigan.
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Prescott’s Proximate Organic Analysis.
12mo. Cloth. $1.75.

OvuTLINES OF PrOXIMATE ORGANIC ANaLysis, for the Identification,
Separation, and Quantitative Determination of the more commonly
occurring Organic Compounds. By ArLBirt B. PrEscorT, Professor
of Organic and Applied Chemistry in the University of Michigan.

Prescott’s Alcoholic Liquors.
12mo. Cloth. $1.50.

CHEMICAL EXAMINATION OF ALconoLic Liquors.—A Manual of the
Constituents of the Distilled Spirits and Fermented Liquors of Com-
merce, and their Qualitative and Quantitative Determinations. By
ALBeRT B. PrEscorT, Professor of Organie and Applied Chemistry
in the University of Michigan.

Prescott and Douglas’s Qualitative Chemical
Analy=is.
Sccond Edition. Revised. 8vo. Cloth. $3.50.

A Guide in the Practical Study of Chémistry and in the Work of Analysis.

Mott’s Chemists’ Manual.
8vo. 650 pages. Cloth., $6,00.

A PracTICAL TREATISE ON CuEMISTRY (Qualitative and Quantitative
Analysis), Stoichiometry, Blowpipe Analysis, Mineralogy, Assaying,
Pharmaceutical DPreparations, Human Secretions, Specific Gravities,
Weights and Measures, ctc., etc., etc. By Hexry A, MoTr, J=., E. M.,
Ph. D.

.

Beilstein’s Chemical Analysis.
12mo. Cloth. 75c.

AN INTRODUCTION TO QUALITATIVE CHEMICAL ANALYSIS. DBy F. Brrr-
sTEIN. Third edition, translated by I. J. Osnux.

Caldwell & Breneman’s Chemical Practice.
8vo, Cloth, 188 pages. Illustrated. New and Erlarged edition. $1.50,
MANUAL OF INTRODUCTORY CHEMICAL PRACTICE, for the use of Students
in Colleges and Normal and Iigh Schools. By Prof. Gro. C. Carp-
weLL and A. A. BrRENEMAN, of Cornell University. Second edition,

revised and corrected.
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Gillmore’s Limes and Cements.
Fifth Edition, Revised and Enlarged. 8vo. Cloth. $4.00.
PracticAL TREATISE oN LiMes, Hyprauric CEMENTS, AND Mo2

TARS. By Q. A. GiLrvore, Lt-Col. U. 8. Corps of Engineers
Brevet Major-General U. S. Army.

Gillmore’s Coignet Beton.
Nine Plates, Views, etc. 8vo. Cloth. $2.50.
CoiGNET BETON AND OTHER ARTIFICIAL STONE.—By Q. 4. GiLr.

MORE, Lt.-Col. U. S. Corps of E~«ineers, Brevet Major-General U.S.
Army.

Gillmore on Roads.
Seventy Illustrations. 12mo. Cloth. $2.00.
A PracTicAL TREATISE ON THE CONSTRUCTION OF R0oADS, STREETS,

AND Pavements. By Q. A. Ginrvore, Lt-Col. U. S. Corps of
Engineers, Brevet Major-General U. S. Army.

Gillmore’s Building Stones.
8vo. Cloth. $1.00.

REPORT ON STRENGTH OF THE BUILDING STONES IN TEF UNITED
STATES, etc.

Holley’s Railway Practice.
1vol. folio. Cloth. $12.00.

AMERICAN AXD EUROPEAN RaiLway PracTice, in the Ecouomical
Generation of Steam, including the materials and construetion of
Coal-burning Boilers, Combustion, the Variable Blast, Vaporization,
Circulation, Super-heating, Supplying and Heating Feed-water, &c.,
and the adaptation of . Wood and Coke-burning Engines to Coal-
burning ; and in Permanent Way, including Road-bed, Sleepers,
Rails, Joint Fastenings, Street Railways, etc., etc. By ALEXANPER
L. HoLLEY, B.P. With 77 lithographed plates.

Useful Information for Railway Men.
Pocket form. Morocco, gilt. $2.00.

Compilea by W. G. HamirroN, Engineer. New Edition, Revised
and Enlarced B77 nacoa
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Stuart’s Civil and Military Engineers of
America.
8vo. Illustrated. Cloth, $5.00.

Tex {1viL AND MILITARY ENGINEERS OF AMERICA. By General
CrArLES B. StuarT, Author of ¢¢ Naval Dry Docks of the United
States,” etc., etc. Embellished with nine finely-executed Portraits
on steel of eminent Engineers, and illustrated by Engravings of some
of the most important and original works constructed in America.

Ernst’s Manual of Military Engineering.
193 Wood-cuts and 3 Lithographed Plates. 12mo. Cloth, $5.00
A ManvaL oF PracTicaL MiLITARY ENGINEERING. Prepared for
the use of the Cadets of the U. S. Military Academy, and for Engineer
Troops. By Capt. O. H. Erxst, Corps of Engineers, Instructor in
Practical Military Engineering, U. S. Military Academy.

Simms’ Levelling.

12mo. Cloth. $2.50.

A TREATISE ON THE PRINCIPLES AND PRACTICE OF LEVELLING,
showing its application to purposes of Railway Engineering and the
Construction of Roads, ete. By Freperick W. Simms, C.E. From
the fifth London edition, Revised and Corrected, with the addition of
Mr. Law’s Practical Examples for Setting-out Railway Curves.
Illustrated with three lithographic plates and numerous wood-cuts.

Jeffers’ Nautical Surveying.
Mlustrated with 9 Copperplates and 31 Wood-cut Illustrations. 8vo. Cloth. $5.00
NavuricaL SurvEYING. By WirLiam N. JeErrers. Captain U. 8.
Navy.

Text-book of Surveying.
8vo. 9 Lithograph Plates and several Wood-cuts. Cloth. $2.00.

A TEXT-BOOK ON SURVEYING, PROJECTIONS, AND PORTABLE INSTRUMENTS,
for the use of the Cadet Midshipmen, at the U. S, Naval Academy.

The Plane Table.

8vo. Cloth. $§2.00,

Ire Usks IN TOPOGRAPHICAL SURVEYING. Krom the papers of the
U. 8. Coast Survey.
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Chauvenet’s Lunar Distances.
8vo. Cloth. $2.00.

Nrw Mersop or Corrrcring LuUNAR Distances, and Improved
Method of Finding the Error and Rate of a Chronometer, by equai
altitudes. By Wx. Cmauvexer, LL.D., Chancellor of Washington
University of St. Louis.

Burt’s Key to Solar Compass.
Second Edition. Pocket-book form. Tuck. $2.50.

Kxy 10 THE SoLAR Compass, and Surveyor’s Companion ; comprising
all the Rules necessary for use in the Field’; also Description of the
Linear Surveys and Public Land System of the United States, Notes
on the Barometer, Suggestions for an OQutfit for a Survey of Four
Months, etc. By W. A. Burrt, U. 8. Deputy Surveyor.

Howard’s Earthwork Mensuration.
8vo. Dustrated. Cloth. $1.50.

EARTHWORKE MENSURATION ON THE BASIS OF THE PRISMOIDAL
ForMuLz. Containing simple and labor-saving method of obtaining
Prismoidal Contents directly from End Areas. Illustrated by
Exémples, and accompanied by Plain Rules for practical uses. By
Coxway R. Howarp, Civil Engineer, Richmond, Va.

tMorris’ Easy Rules.
78 Dlustrations. 8vo. Cloth. $1.50.

EAsY RULES FOR THE MEASUREMENT OF EARTHWORKS, by means of

the Prismoidal Formula. By Erwoop Morris, Civil Engineer.

Clevenger’'s Surveying.
Iustrated Pocket Form, Morocco, gilt. $2.50.

A TREATISE ON THE METHOD OF GOVERNMENT SURVEYING, a8
prescribed by the U. S. Congress and Commissioner of the General
Land Office. With complete Mathematical, Astronomical, and Prac-
tical Instructions for the use of the U. 8. Surveyors in the Field, and
Students who contemplate engaging in the business of Publ'e Land
Surveying. By S. V. CLEvENGER, U. S. Deputy Surveyor.

Hewson on Embankments.
8vo. Cloth. $2.00.
PrixcipLEs AND PracTICE OF EmBaANkING Laxps from River
Floods, as applied to the Levees of the Mississippi. By WiLLiax
FewsoN, Civil Engineer
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Minifie’s Mechanical Drawing. - ~
Ninth Edition. Royal 8vo. Cloth. $4.00.

A TexT-Book oF GEOMETRICAL DRAWING, for the use of Mechanics
and Schools. With illustrations for Drawing Plans, Sections, and
Elevations of Buildings and Machinery ; an Introduction to Isometri-
cal Drawing, and an Essay on Linear DPerspective and Shadows.
With over 200 diagrams on steel. By WirLiaym MiNirie, Architect.
With an Appendix on the Theory and Application of Colors.

Minifie’s Geometrical Drawing.
New Ldition. Enlarged. 12mo. Cloth, $2.00

GEOMETRICAL Drawixe. Abridged from the octavo edition, for the
use of Schools. [llustrated with 48 steel plates.

Free Hand Drawing.
Profusely Illustrated. 18mo. Boards. 50 cents,

A GuipeE T0 ORNAMENTAL, Figure, and Landscape Drawing. By an
Art Student.

The Mechanic’s Friend.
12mo. Cloth, 300 Illustrations. $1.50,

Tae Mecaanic’s FRIEND. A Collection of Receipts and Practical
Suggestions, relating to Aquaria—DBronzing—Cements—Drawing—
Dyes—Electricity—Gilding—Glass-working—Glues—Horology— Lac-
quers— Locomotives—Magnetism—Metal-working— Modelling— Pho-
tography—Pyrotechny—Railways — Solders — Steam-Engine — Tele-
graphy—Taxidermy—Varnishes—~Waterproofing—and Miscellaneous
Tools, Instruments, Machines, and Processes connected with the
Chemical and Mechanical Arts. 'By WiLLiam E. Axon, M.R.S.L.

Harrison’s Mechanic’s Tool-Book.
44 Mlustrations. 12mo. Cloth. $1.50.
MEecmantes’ TooL Book, with Practical Rules and Suggestions, for the
use of Machinists, Iron Workers, and others. By W. B. Harrisox.

Randall’s Quartz Operator’s Hand-Book.
12mo. Cloth. $2.00.

QuarTz OpERATOR’S HaNDp-Book. By P. M. RaNDALL. New
edition. Revised and Enlarged. Fully illustrated
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Joynson on Machine Gearing.
8vo. Cloth. $2.00.

THe MECHANIC’S, AND STUDENT’S GUIDE in the designing and Con
struction of General Machine Gearing, as Eccentrics, Screws, Toothed
Wheels, etc., and the Drawing of Rectilineal and Curved Surfaces.
Edited by Fraxcis H. JoynsoN. With 18 folded plates.

Maxwell’s Matter and Motion.
16mo. Boards. 216 pages. 60c.

MATTER AND MoTION. By Prof. J. CLARK MAXWELL.

Barnes’ Submarine Warfare.
8vo. Cloth. $5.00.

SUBMARINE WARFARE, DEFENsIVE AND OFrrENSIVE. Descriptions
of the various forms of Torpedoes, Submarine Batteries and Torpedo
Boats actually used in War. Methods of Igunition by Machinery,
Contact Fuzes, and Electricity, and a full account of experiments
made to determine the Explosive Force of Gunpowder under Water.
Also a discussion of the Offensive Torpedo system, its effect upon
Iron-clad Ship systems, and influence upon future Naval Wars. By
Lieut.-Com. Jonn 8. Barxrs, U.S.N. With twenty lithographie
plates and many wood-cuts. .

Foster’s Submarine Blasting.
4to. Cloth. $3.50.
SUBMARINE BLASTING, in Boston Harbor, Massachusetts—Removal of
Tower and Corwin Rocks. By Jomx G. Foster, U.S. Eng. and
Bvt. Major-General U. S. Army. With seven plates.

Plympton’s Aneroid Barometer.
16mo. Boards, illustrated, 50c. Morocco, $1.00.

TaE ANEROID BAROMETER : Its Construction and Use, compiled from
several sources.

Williamson on the Barometer.
4to. Cloth. $15.00.

Ox T™ae Use oF THE BAROMETER ON SURVEYS AND REcCONNAlS
SANCES. Part I.—Meteorology in its Connection with Hypsometry.
Part T1.—Barometric Hypsometry. By R. 8. WirrLiamsox, Bvt.
Lt.-Col. U. S. A., Major Corps of Engineers. With illustrative tables
and engravings.

K3
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Williamson’s Meteorological Tables.
dto. Flexible Cloth. $2.50.

PracTICAL TABLES IN METEOROLOGY AND HYPSOMETRY, in connection
with the use of the Barometer. By Col. R S. WirrLiamson, U.S.A.

Modern Meterology.
12mo. Clotb. $1,50.

A Series or Six Lecrurss, delivered under the auspices of the Mete-
rological Society in 1878. Tilustrated.

Benét’s Chronoscope.
Second Edition. Ilustrated. 4to, Cloth. $3.00.

ErLrcTRO-BALLISTIC MaAcHiNes, and the Schultz Chronoscope. By
Lt.-Col. S. V. BEnkr, Chief of Ordnance U. S. A.

Michaelis’ Chronograph.
4to. TIlustrated. Cloth. $3.00.
Tur Le BouLengE CHRONOGRAPH. With three lithographed folding
plates of illustrations. By Bvt. Captain O. E. MicuaELIS, Ordnance
Corps, U. S. A.

Nugeni's Opics.
12mo. Cloth. §1.50.
TREATISE oN OprIcs ; or, Light and Sight, theoretically and practically

treated; with the application to Fine Art and Industrial Pursuits.
By E. NugeNT. With 103 illustrations.

Peirce’s Analytic Mechanics.
4to. Cloth, $10.00,

8YSTEM OF ANALYTIC MEecHANICS. By BeNsaAMIN PrIRCE, Pro-
frssor of Astronomy and Mathematics in Harvard University.

Craig’s Decimal System.
. Square 32mo. Limp. 50c.
\WerGHTs AND MEASURES. An Account of the Decimal System, with

Tables of Couversion for Commercial and Scientific Uses. By B. F.
Craig, M.D.
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Alexander’s Dictionary of Weights and
Measures.
New Edition. 8vo. Cloth, $3.50.
UnrversaL DicTioNary oF WEIGHTS AND MEASURES, Ancient and
Modern, reduced to the standards of the United States of America.
By J. H. ALEXANDER.

Elliot’s European Light-Houses.
51 Engravings and 21 Wood-guts. 8vo. Cloth. $5.00.
Evrorpan LigaT-HoUuseE SysTems. Being a Report of a Tour of
Inspection made in 1873. By Major Grorce H. Errior, U. 8.
Engineers.

Sweet’s Report on Coal.
With Maps. .8vo. Cloth. $3.00.

8pxciaL RerorT o Coasr. By S. H. SweET.

Colburn’s Gas Works of L.ondon.
12mn. Boards. 60 cents.

Gas Works or LoxpoN. By ZrriH COLBURN.

Walker’s Screw Propulsion.
8vo. Cloth. 75 cents.

Nores oN Screw PropuLsion, its Rise and History. By Capt. W. H
WALKER, U. S. Navy.

Pook on Shipbuilding.
8vo. Cloth. Ilustrated. $5.00.
MeTrHOD OF PREPARING THE LINES ANXD DRAUGHTING VESSELt
PropELLED BY SAIL OR STEAM, including a Chapter on Laying-off
on the Mould-loft Floor. By SamueL M. Poog, Naval Constructor.

Saeltzer’s Acoustics.
12mo. Cloth. $2.00.

TREATISE ON AcousTics in connection with Ventilation. By ALEx-
ANDER SAELTZER.

Eassie on Wood and its Uses.
250 Illustrations. 8vo. Cloth. $1.50.
A HaxD-BoOE FOR THE UsiE oF CONTRACTORS, Builders, Architects,
Engineers, Timber Merchants, etc., with information for drawing up
- Designs and Estimates.
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Wanklyn’s Milk Analysis.
12mo. Cloth. $1.00. .
MiLk ANarysis. A Practical Treatise on the Examination of Milk,

and its Derivatives, Cream, Butter, and Cheese. By J. ALFRED
WaxkLYN, M.R.C.S.

Rice & Johnson's Differential Functions.
Paper, 12mo, 50 cents.

On A New MeTHOD OF OBTAINING THE DIFFERENTIALS OF FUnc-
TIONS, with especial reference to the Newtonian Conception of Rates
or Velocities. By J. MinoT Ricg, Prof. of Mathematics, U. S. Navy,
and W. Woorsey JouxsoN, Prof. of Mathematics, St. John’s
College, Annapolis.

Coffin’s Navigation.

Fifth Edition, 12mo. Cloth. $3.50.
NAvVIGATION AND NAvUTICAL ASTRONOMY. Prepared for the use of
the U. S. Naval Academy. By J. H. C. Corriv, Professor of

Astronomy, Navigation and Surveying ; with 52 wood-cut illustra-
tions.

Clark’s Theoretical Navigation,
8vo. Cloth. $3.00.°
THEORETICAL NAVIGATION AND NAUTICAL AsTRONOMY. By LEwIs

CLARE, Lieut.-Commander, U. S. Navy. Ilustrated with 41 wood:
cuts, including the Vernier.

Clark’s Combustion of Fuel.
12mo. Cloth. $1.50.

FueLn: its Combustion and Economy, consisting of Abridgements of
Treatise on the Combustion of Coal and the Prevention of Smoke, by
C. W. WirLiams ; and the Economy of Fuel, by T. 8. PRIDEAUX, with
extensive additions on recent practice in the Combustion and Economy
of Fuel : Coal, Coke, Wood, Peat, Petroleum, etc. By the Editor, D.
KinNEAR CLARE, C. E.
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Loring’s Magnetic Telegraph.
18mo, Illustrated. Paper boards, 560c. Cloth, 75¢. Morocco, $1,00.

A Haxp-Book oF THE ELECTRO MAGNETIC TELEGRAPH. By A. E. Lor
ING, a practical Telegrapher.

Davis & Rae’s Electrical Diagrams.
Oblong 8vo. Cloth extra. $2.00,
HAND-Boox oF ELECTRICAL D1aGRAMS AND CoNNECTIONS. By CHARLES

H. Davis and Fraxk B. Rag. Illustrated with 382 full page Illustra-
tions. Second edition, -

-

Pope’s Modern Practice of the Electric
Telegraph.
Ninth Edition. 8vo. Cloth. $2,00.

A HAND-BOOK FOR ELECTRICIANS AND OPERATORS. By Frank L. Porg,
Ninth Edition. Revised and enlarged, and fully illustrated.

Sabine’s History of the Telegraph.
Second Edition. 12mo. Cloth, $1.25.

History AND PRoOGREsS oF THE ELEcTRIC TELEGRAPH, with Descrip-
tions of some of the Apparatus. By RoBERT SaBINE, C. E.

Haskins’ Galvanometer.
16mo. Illustrated. Morocco. $1.50.

THE GALVANOMETER AND ITS USEs ;—A Manual for Electricians and
Students. By C. H. HASKINS.

Larrabee’s Secret Letter and Telegraph.
=
18mo. Cloth. $1.00.

CrpHER AND SECRET LETTER AND TELEGRAPHIC CODE, with Hogg’s Im-
.. provements. By C. S. LARRABEE.
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Schumann’s Heating and Ventilation.
12mo. DMorocco. $1.50,

A MANUAL oF HEATING AND VENTILATION IN ITS PRACTICAT, APPLICA-
TIoN for the use of Engineers and Architects,.embracing a series of
Tables and Formuls for dimensions of Heating, flow and return Pipes
for steam and hot water boilers, flues, etc., etc. By F. SCHUMANN,
C. E., U. 8. Treasury Dept. Illustrated.

Clark’s Complete Book of Reference for Me-
chanical Engineers.
Large 8vo. 1012 pages. Cloth. $7.50. Half Morocco. $10.00.
A MANUAL or RuLEs, 'TABLES AND DATA ForR MECHANICAL ENXGINEERS.

Based on the most recent investigations. By DaNIEL KINNEAR CLARK.
Tlustrated with numerous Diagrams.

Weyrauch’s Iron and Steel Constructions.
12mo., Cloth, $1.00.

STRENGTH AND CALCULATION OF DIMENSIONS OF IroN AND SteEEL Con-
STRUCTIONS, with reference to the latest experiments. By J. J. We¥y-
ravucH, Ph. D., Professor Polytechnic School of Stuttgart, with four
folding plates.

Jannettaz on Rocks.
12mo. Cloth, 168 pages. $2.00.
A. QUIDE TO THF DETERMINATION oF Rocxks, being an Introduction to

Lithology. By Epwarp JANNETTAZ Translated from the French by
Gro. W. Prymprox, C. E., A. M. Illustrated. $1.60.

Shield's Notes on Engineering Construction.

12mo. Cloth, $1.50.
Embracing Discussions of the Principles involved and Descriptions of
the Material employed in Tunneling, Bridging, Canal and Road Build-
ing, ete., etc. By J. E. SmizLps, C. E.
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Watt’s Electro Metallurgy.
12mo. Cloth, $1.00.
ELECTRO METALLURGY, PRACTICALLY TREATED. By ALEXANDER WATT,
F. R. 8., 8. A. Lecturer on Electro Metallurgy, etc. Formerly one
of the editors of ““The Chemist.” Sixth Edition, with considerable

additions. -

Half Hours with Modern Scientists.
2 vols. 12mo. Cloth, IHlustrated. $2.50.

Lecrures AND Essavs. By Professors HuxrLev, BARKER, STIRLING,
CorE, TyNpALL, WALLACE, Roscor, Huceeins, Lockyer, Youna,
MaveR, and ReEEp. Being the University Series bound up. With &
general introduction by Noam PortTER, President of Yale College.

Shunk’s Engineers Pocket Book.
1Zmo. Morocco. Tucks. Gilt edge. $2.50.

Tre FreLp ENGINEER. A handy book of Practice in the Survey, Loca-
tion, and Trackwork of Railroads, containing a large collection of Rules
and Tables, original and sclected, applicable to both the Standard and
Narrow Gauge, and prepared with special reference to the wants of the
Young Engineer. By Wu. FINpLaY Snung, C. E., Chief Engineer of
the Construction of the Metropolitan Elevated Railroad.

Adams’ Sewers and Drains.
Octavo. Cloth, &2.50,
SEWERS AND DRAINS FOR PorurLous DisTricrs. Embracing Rules and
Formulas for the dimensions and construction of works of Sanitary
Enginecrs. By Junrus Apawms, C. E. )

MecElIroy’s Papers on Hydraulic Engineering.
8vo. DPaper. 50 cents,
Tae IIEMPSTEAD STORAGE RESERVOIR OF BROOKLYN, its Engineering
Theory and Results. By Samuer McErroy, C. E.

Spinoza’s Ethics. -
8vo. Cloth. $3.00.
Tue Etnics or BeExEpict bE SpiNozA. Demonstrated after the method
of Geometers, and Divided into Five Parts, From the Latin ; with an
introductory Sketch of his Life and Writings.
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VAN NOSTRAND’'S SCIENCE SERIES.

It is the intention of the Publisher of this Series to issue them at
intervals of about a month. They will be put up in a uniform, neat,
and attractive form, 18mo, fancy boards. The subjects will be of an
eminently scientific character, and embrace as.wide a range of topics as
possible, all of the highest character.

Price, 50 Cents Each.

{. CEIMNEYS FOR FURNACES, FIRE-PLACES, AND STEAM BorLers. By
R. ArMsTRONG, C.E.

1I. StEAM BoiLEr ExrrosioNs. By ZEran COLBURN.

1II. PracTicaL DESIGNING OF RETAINING WALLS. By ARTHUR JACOB
A.B. With Illustrations.

{V. PrororTiONS OF PiNs Usep 1N Bripges. By CrHArLEs E
= BeNDER, C.E. With Illustrations,

.~

V. VENTILATION OF BuiLpings. By W. F. ButLer. With Dlustrations,

V1. Ox THE DESIGNING AND’CONSTRUCTION OF STORAGE RESERVOIRS.
By ArRTHUR JacoB. With Illustrations.

V1I. SURCHARGED AND DIFFERENT ForRMS OF RETAINING WALLS
By James S, Tartg, C.E.

VIII. A TrraTISE oN THE CoMPOUND ENGINE. By Jomx TURNBULL
With Illustrations.

1X. FueL. By C.WirLiam SiEMENs, to which is appended the value of
ArTtiFiciaL FUeLs As CompPARED wiTH CoAL. By Jon~x Worm-
ALD, C.E.

X. ComrouND ExcINEs. Translated from the French of A. MALLET.
Tlustrated.

XI. THEORY OF ARCHES. ByProf. W. ALnAN, of the Washington and
Lee College. Tlustrated.

XIl. A PracTicaL THEORY oF VOUSSOIR ARCHES. By WiLLiam Camx,
C.E Ilustrated.
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XIIT. A PracTicAlL TREATISE oN THE Gasis MeET WiTH IN CoAL
Mines. By the late J. J. ArkiNsox, Government Inspector of
Mines for the County of Durham, England.

X1V. FricTtioN oF AIR IN MiNEs. By J. J. ATKINSON, author of “ A .
Practical Treatise on the Gases met with in Coal Mines.”

XV. Skew Arcues. By Prof. E. W. Hypg, C.E. Illustrated with
numerous engravings and three folded plates.

XVI. A Grapuic METHOD FOR SOLVING CERTAIN ALGEBRAIC EQUA-
TIONS. By Prof. GrorGge L. Vose. With Illustrations.

XVII. WaTer aNxp WaTer Suppry. By Prof. W. H. CorrieLp,
M.A., of the Ugiversity College, London.

XVIII. SEWERAGE AND SEWAGE UTtiLizatioN. By Prof. W. IL
CorrFiELD, M.A., of the University College, London.

XIX. STRENGTH OF BEAMS UNDER TRANSVERSE Loaps. By Prof,
W. AvrLaX, author of ¢ Theory of Arches.” With Illustrations

XX. BripGe AND TuxyerL CENTRES. By Jonx B. McMASTERS,
C.E. With Illustrations.

XXL Sarery Varves. By Ricnarp H. Buer, C.E. With Illustra.
tions.

XXII. Higae MasoNry Dams. By Jomnx B. McMasters, C.E.
With Illustrations.

XXIII. Tee Faticue or MetaLs under Repeated Strains, with
various Tables of Results of Experiments. From the Germar of
Prof. Lupwic SPANGENBERG. With a Preface by S. H. SEREVE,
AM. With Illustrations.

XXIV. A PracticaL TREATISE ON THE TEETH OoF WHEELS, with
the theory of the use of Robinson’s Odontograph. By S. W. Ronix-
soN, Prof. of Mechanical Engineering, 1llinois Industrial University.

XXYV. Taeory axp CarcurLarionNs or CoNTiNuoUS BRrinGes. By
MaxsFIELD MERRIMAN, C.E.  With Illustrations.

XXVI. PracTicAL TREATISE ON THE PROPERTIES OF CONTINUOUS
Bripees. By CHARLES BENDER, C.E.
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XXVIL Ox BoiLER INCRUSTATION AND CORROSION. By F. J. Rowan.
With Illustrations.

XXVIIL. O~ TransymissioN oF Power BY WIRE Rore. By ALBERT
W. Srapn. With Illustrations.

XXIX. Inxsectors. The Theory and Use. Translated from the French
of M. Leox Pocrer. With Illustrations.

XXX. TERRESTRIAL MAGNETISM AND THE MAGNETISM OF IrRON SHIPS.
By Prof. FarrMaN Rogers. With Illustrations.

XXXI. TeeE SaxtTarY CoxpITION OF DweLuiNg HousEs v Toww
AND CounTRY. By GEORGE E. WARING, Jr. With Illustrations.

XXXII. CaBLE MARING OF SUSPENSION BRIDGES A$ EXEMPLIFIED IN
TAEE EAsT RIver Bripce. By WinrenM Hivpexeraxp, C. E.
With Illustrations. )

XXXIII. MrcHANICS OF YENTILATION. By Grorge W. Rarter, Civil
Engineer.

XXXIV. Founparions. By Prof. JuLes Gavparp, C. E. Translated
from the Freneh, by L. F. Ver~xox Harcourt, M. 1. C. E.

XXXV. THE ANEROID BAROMETER, ITS CoNsTRUCTION AND Usg. Com
piled by Prof. Georee W. PrymproN. Illustrated.

XXXVI. Marter AND MotioN. By J. CLErxk MaxweLL, M. A,

XXXVII. GEOGRAPHICAL SURVEYING. Its Uses, Methods and Results.
By FraANK DE YEAUX CARPENTER, C. E.

XXXVIII. MaxiMuM STRESSES IN F'RAMED BRIDGES. By Prof. W
CaIN, A. M., C. E. Illustrated.

XXXIX. A Hanxp Boor or THE ELEcrro Macexeric TeELEcrarm
By A. E. Lorixa. Illustrated.

XL. TrANsMIsSION OF Power By CoMPRESSED Air. By RoBERT
ZauNer, M. E. Tllustrated.

XLl Ox THE STRENGTH' or MateriaLs. By Wum. Kext, C. K.

XLIII. Wave aAxp Vortex MorioN. By Dr. Tuoyas Craxa.





















