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Weight of a Square Foot of Sheet-Iron and Boiler Plate of every Ordinary
Thickm ss.

in. lbs. in. lbs.

^2 thick weighs 14 per s(iuare foot. 11 thick weighs 214 per square foot.
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Decimal Equivalents to the Di\ ISIONS of a Foot.

lin. 2 in. 3 in. 4 in.

1 ,

5 in.
|

6 in. 7 in. 8 in. 9 in.
|

10 in. 11 in.

91666•08333 •16666 •25 •33333 •41666 '5 •58333 •66666 '-75 1' 83333
_1_ •00521 •08854 •17187 •25521 •33854 •42187 -50521 •58854I-67187 -75521 -83854 92187
i •01041 •09374 •17707 •26041 •34374 •42707 '51041

-59374J -67707 '76041 '84374 92707
_3_ •01562 •09895 •18228 •26562 •34895 •43228 '51562 -59895 '68228 -76562 -84895 93228

i •02083 •10416 •18750 •27083 •35416 •43750*52083 -60416 •68750!'77083 -85416 93750
5 •02604 •10937 •19270 •27604 •35937 •44270 -52604 -60937 69270 •77604 '85937 94270

t •03125 •11458 •19791 •28125 •36458 •44791-53125 •61458 •69791 •78125 -86458 94791
7 •03646 •11979 •20312 •28646 •36979 •45312 -53646 •61979 •70312 •78646 -86979 95312

i •04166 •12500 20832 •29166 •37500 •45833 -54166 •62500 •70832 •79166,-87500 95833
9 •04687 •13020 •21353 •29687 •38020 •46353 -54687 •63020 71353 •79687; '88020 96353

¥ •05208 •13541 •21874 •30208 •38541 •46875 -55208 •63541 •71874 •80208; -88541 96875
ii •05729 •14062 •22395 •30729 •39062! '47395 -55729 •64062 •72395 •80729 -890 .2 97395

t •06250 •14583 •22916 •31250 •39583-47916 '56250 •64583 72916 •81250; -89583 ! 97916
13 •06771 •15004 23437 •31771

•40004J -48437 '56771 •65004 •73437 •81771 '90004 98437

¥ •07292 •15625 •23958 •32292 •40625; -48958 '57292 •65625 '73958 •82292 -90625 98958
15
16 •07813 •16146 •24479 •32813 •41146J '49479 '57813

1 !

•66146-74479 •82813 -91146 99479

This Table will be found very useful in making up the weights ofplates. Example :—What i* the
weight of a plate 3 ft. 7£ in. X 2 ft. 5£ in. X i in. Run your eye down the column headed 7 in.

until it meets the figures in a line with £ in., which you will find to be -62500, then look down
the column headed 5 in., until it meets the figures opposite i in., wThich you will find to be
•43750, then multiply 3*62500 by 2-43750, and multiply the result by 20, that being the number
of lbs. in a square foot of | in. plate. This will produce the figures 175*5187500000, being a very
little over 1 cwt. 2 qrs. 7£ lbs.
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%-inch hole f-inch hole

in £-inch Plate, in f-iuch Plate.

Fig. 29.

1-inch hole
in 1-inch Mate.

View of holes of different diameters, in different sized plates, all countersunk

to the same angle, viz., 60°.

Fig. 30

Appearance of h( Ijs countersunk with a broken to 1.
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Longitudinal Section of Lancashire or Double-flued

Boiler.

Made by Messrs. Eastons and Anderson, Erith, S.E.
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Development of Marine Boiler.
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Development of Marine Boiler— continued.
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Summary of the Practice in Dila-

Scale of Professional Charges for

Architects and Surveyors.

Tables of English and French
Weights and Measures.
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THE ELEMENTARY PRINCIPLES OF CARPEN-
TRY. By Thomas Trrdgold. Revised from the original

edition, and partly re-written, by John Thomas Hurst.
In 517 pages of letterpress, and illustrated with 48 Plates

and 150 Wood Engravings. Second Edition, crown 8vo,

cloth, i8j.

Section I. On the Equality and Distribution of Forces—Section II.

Resistance of Timber—Section 111. ('(instruction of Floors—Section
IV. Construction of Roofs - Section V. Construction of Domes and
Cupolas— Section VI. Construction of Partitions— Section VII. Scaf-

folds, Staging, and Gantries— Section VIII. Construction of Centres
for Bridges— Section IX. Coffer- Jams, Shoring, and Strutting- Section

X. Wooden Bridges and Viaducts—Section XI. Joints, Straps, and
other Fastenings—Section XI I. Timber.

THE ELEMENTS OP GRAPHIC STATICS.
By Professor Karl Von Ott, translated from the German
by G. S. Clarke, Lieut. R.E., Instructor in Mechanical
Drawing, Royal Indian Engineering College. Crown 8vo,

Illustrated, cloth, $s.



6 LONDON & NEW YORK: E. £* F. N. SPON.

A POCKET-BOOK FOR CHEMISTS, CHEMICAL
MANUFACTURERS, METALLURGISTS, DYERS,
DISTILLERS, BREWERS, SUGAR REFINERS,
PHOTOGRAPHERS, STUDENTS, &c, &c. Bv
Thomas Bayley, Assoc. R.C. Sc. Ireland, Analytical and
Consulting Chemist, Demonstrator of Practical Chemistry,
Analysis, and Assaying, in the Mining School, Bristol.

Royal 32ino, roaD, gilt edges, $s.

Synopsis of Contents:

Atomic Weights and Factors—Useful Data—Chemical Calculations
—Rules for Indirect Analysis—Weights and Measures—Thermometers
and Barometers—Chemical Physics— Boiling Points, &c.—Solubility of
Substances—Methods of Obtaining Specific Gravity—Conversion of
Hydrometers-Strength of Solutions by Specific Gravity—Analysis-
Gas Analysis—Water Analysis- -Oualiiaiiw Analysis ami ]'.. .1. h ,

Volumetric Analysis—Manipulation—Mineralogy—Assaying—Alcohol
—Beer—Sugar—Miscellaneous Technological matter relating to Potash,
Soda, Sulphuric Acid, Chlorine, Tar Products, Petroleum, Milk, Tallow,
Photography, Prices, Wages, &c, &c.
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A PRACTICAL TREATISE ON COAL MINING.
By George G. Andre, F.G.S., Assoc. Inst. C.E., Mem-
ber of the Society of Engineers. With 82 Lithographic
Plates. Two Vols., royal 4to, cloth, ^3 12s.

Contents :

I. Practical Geology— II. Coal: its Mode of Occurrence, Composi-
imn, ,mil Varieties— III. Searching for Coal—IV. Shaft-sinking-V.
Driving of Levels, or Narrow Work—VI. Systems of Working—VII.
Getting the Coal-VIII. Haulage—IX. Winding—X. Drainage-XI.
Ventilation — XII. Incidental Operations — XIII. Surface Work —
XIV. Management and Accounts—XV. Characteristics of the Coal
Fields of Great Britain and America.

SPONS' INFORMATION FOR COLONIAL EN-
GINEERS. Edited by J. T. Hurst. Demy 8vo, sewed.

No. 1. Ceylon. By Abraham Deane, C.E. zs. 6d.

Contents

:

Introductory Remarks—Natural Productions—Architecture and
Engineering—Topography, Trade, and Natural History—Principal

Stations—Weights and Measures, &c.
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No. 2. Southern Africa, including the Cape Colony,

Natal, and the Dutch Republics. By Henry Hall,
F.R.G.S., F.R.C.I. With Map. 3s. 6d.

General Description of South Africa—Physical Geography with

reference lo Engineering ( Iperations—Notes on Labour and Material

in Cape Colony—Geological Notes on Rock Formation in South Africa

—Engineering Instruments for Use in South Africa—Principal Public

Works in Cape Colony: Kaihv.iv , Mountain Road, and Passes, Har-
bour Works, bridges, Gas Works, Irrigation and Wa'er Supplv, Light-

houses, Drainage and Sanitary Engineering, Publie Puddings, Mines-
Table of Woods in South Africa—Animals used for Draught Purposes
Statistical Notes—Table of Distances—Rates of Carriage, &c.

No. 3. India. By F. C. Danvers, Assoc. Inst. C.E.
With Map, 4s. 6d.

Physical Geography of India—Building Materials—Roads—Rail-

ways— Bridges— Irrigation— River Works— Harbours— Lighthouse
Buildings—Native Labour—The Principal Trees of India—Money-
Weights and Measures—Glossary of Indian Terms, &c.
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ELECTRO-TELEGRAPHY.
By Frederick S. Beechey, Telegraph Engineer. A
Book for Beginners. Illustrated, fcap. 8vo, cloth, i.r. 6d.

ELECTRICITY AND THE ELECTRIC TELE-
GRAPH. By George B. Prescott. With Five Hundred
and Sixty-four Woodcut Illustrations, 8vo, cloth, i8j.

A POCKET-BOOK OF USEFUL FORMULA AND
MEMORANDA FOR CIVIL AND MECHANICAL
ENGINEERS. By Guilford L. Molesvvorth, Mem.
Inst. C.E., Consulting Engineer to the Government of

India for State Railways. Nineteenth Edition, with a

valuable Contribution on Telegraphs by R. S. Brough
and Dr. Paget Higgs. 321110, roan, 6s.

Ditto, printed on India paper, for the Waistcoat Pocket, 6s,
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TROPICAL AGRICULTURE ;

Or, The Culture, Preparation, Commerce, and Consump-
tion of the Principal Products of the Vegetable Kingdom,
as furnishing Food, Clothing, Medicine, &c, and in their

relation to the Arts and Manufactures ; forming a practical

Treatise and Handbook of Reference for the Colonist,

Manufacturer, Merchant, and Consumer, on the Cultivation,

Preparation for Shipment, and Commercial Value, &c, of

the various Substances obtained from Trees and Plants

entering into the Husbandry of Tropical and Sub-Tropical
Regions. By P. L. Simmonds. Second Edition, revised

and improved, in one thick vol., 8vo, cloth, £1 is.

THE PATTERN MAKER'S ASSISTANT.
Embracing Lathe Work, Branch Work, Core Work,
Sweep Work, and Practical Gear Construction, the
Preparation and Use of Tools, together with a large
collection of Useful and Valuable Tables. By Joshua
Rose, M.E. With 250 Illustrations. Crown 8vo, 10s. 6d.
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A PRACTICAL TREATISE ON THE MANUFAC-
TURE AND DISTRIBUTION OF COAL GAS. By
William Richards. Demy 410, with numerous Wood
Engravings and large Plates, cloth, 28s.

Synopsis of Contents

;

Introduction— History of Gas Lighting—Chemistry of Gas Manu-

facture, by Lewis Thompson, Esq., M.R.C.S.—Coal, with Analyses,

by J. Paterson, Lewis Thompson, and G. R. Hislop, Esqrs.— Retorts,

Iron and Clay—Retort Setting - Hydraulic Main—Condensers— Ex-
hausters—Washers and Scrubbers—Purifiers—Purification lli.i.. •'<

Gas Holder—Tanks, Brick and Stone, Composite, Concrete, Cast-iron,

Compound Annular Wrought-iron— Specifications— Gas Holders—
Station Meter— Governor— Distribution— Mains— Gas Mathematics,

or Formulae for the Distribution of Gas, by Lewis Thompson, Esq.—

Services—Consumers' Meters—Regulators—Burners— Fittings—Photo-

meter- Carburization of Gas—Air Gas and Water Gas—Composition
nf Coal Gas, by Lewis Thompson, Esq.—Analyses of Gas—Influence

of Atmospheric Pressure and Temperature on Gas -Residual Products

—Appendix—Description of Retort Settings, Buildings, &c, 8fC.
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MINING MACHINERY.
A Descriptive Treatise on the Machinery, Tools, and other
Appliances used in Mining. By G. G, Andre, F.G.S.
Assoc. Inst. C.E., Mem. of the Society of Engineers.
Royal 4to, uniform with the Author's Treatise on Coal
Mining, containing 182 Plates, accurately drawn to scale,

with descriptive Text, in 2 vols., cloth, ^3 12s.

Contents :

Machinery for Prospecting, Excavating, Hauling, and Hoisting-
Ventilation- Pumping—Tre.iimcnt of Mincr.d Products, including Gold
and Silver. Copper, Tin and Lead, Iron. Coal, Sulphur, China Clay,
Brick Earth, &c.

THE STEAM ENGINE CONSIDERED AS A
HEAT ENGINE : A Treatise on the Theory of the
Steam Engine, illustrated by Diagrams, Tables, and
Examples from Practice. ByjAS.H. Cotterill, M.A.

,

F.R.S., Professor of Applied Mechanics in the Royal Naval
College. 8vo, cloth, 12s, 6d>
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THE DRAUGHTSMAN'S HANDBOOK OF PLAN
AND MAP DRAWING ; Including Instructions for the

preparation of Engineering, Architectural, and Mechanical

Drawings. With numerous Illustrations in the Text, and

33 Plates (15 printed in colours). By G. G. Andke, F.G.S.,

Assoc. Inst. C.E. 410, cloth, reduced to gs.

Contents

:

The Drawing Office and its Furnishing—Geometrical Problems—
Lints, Dut>, .mil iiii.ii- Combinations—Colours, binding. Lettering,

iiordering, and North Points—Scales—Plotting—Civil Engineers' and

Surveyors' Plans—Map Drawing— Mei.li.mi. .'1 ami Aidiitectural Draw-
ing— Copying and Reducing—Trigonometrical Formulae, &c, &c.

A PRACTICAL TREATISE ON THE STEAM
ENGINE

;
containing Plans and Arrangements of Details

for Fixed Steam Engines, with Essays on the Principles

involved in Design and Construction. By Arthur Rigg,

Engineer, Member of the Society of Engineers and of the
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Royal Institution of Great Britain. With numerous Illus-

trations, and 96 Plates, 4to, half morocco, £2 2s. ; ditto

cheaper edition, cloth, 251.

This work is not, in any sense, an elementary treatise or history of
the steam engine, but is intended to describe examples of Fixed Steam
Engines, witliuiit mitring into the wide domain of locomotive or marine
practice. To this end illustrations will be given of the most recent
arrangements of Horizontal, Vertical, Beam, Pumping, Winding,
Portable, Semi-portable, Corliss, Allen, Compound, and other similar
Engines, by the most eminent Firms in Great Britain and America.
The laws relating to the action and precautions to be observed in the
construction of the various details, such as Cylinders, Pistons, Piston-
rods, Connecting-rods, Cross-heads, Motion blocks, Eccentrics, Simple,
Expansion, Balanced, and Equilibrium Slide-valves and Valve-gearing
will be minutely dealt with. In this connection will be found articles

the Indie:

It is the writer's desire to draw illustrations from every possible :

and give only those rules that present practice deems correct.
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A PRACTICAL TREATISE ON THE SCIENCE
OF LAND AND ENGINEERING SURVEYING,
LEVELLING, ESTIMATING QUANTITIES, &c,
with a general description of the several Instruments re-

quired for Surveying, Levelling, Plotting, &c. By H. S.

Merrett. 41 fine Plates, with Illustrations and Tables,
royal 8vo, cloth, Third Edition, 12s. 6d.

Principal Contents:

Part 1. Introduction and the Principles of Geometry. Part 2. Land
Surveying ; comprising General Observations—The Chain—Offsets
Surveying by the ( 1 1.1 in only—Sun i-y 111:4 1 1 illy Ground—To Survey an
Estate or a Parish by the^ Chain only -Surveying with the Theodolite

—

Mining and Town Surveying— Railroad Surveying—Mapping— Division
and Laying out of Land—Observations on Enclosures—Plane Trigo-
ii'iinrii, Kim

;
levelling- Simple and Compound Levelling—The

Level Book—Parliamentary Plan and Section—Levelling with a Theo-
dolite—Gradients—Wooden Curves—To Lay out a Railway Curve

—

Srlhn- run Wiihll', I'.ti'i 1. 1 il, ill m 111 11,1 ,11 1-1
.

,
1 1 . 1. 1 1 \ -ii

mates—Cuttings and Embankments—Tunnels—Brickwork— Ironwork—
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limber Measuring. Part 5. Description and Use of Instruments in

Surveying and Plotting—The Improved Dumpy Level—Troughton's
Level—The Prismatic Compass—Proportional Compass—Box Sextant-
Vernier—Pantagraph—Merrett's Improved Quadrant— Improved Com-
putation Scale—The Diagonal Scale—Straight Edge and Sector.

Fart 6. Logarithms of Numbers Logarithmic Sines and Co-Sines,

Tangents and Co-Tangents—Natural Sines and Co-Sines—Tables for

Earthwork, for Setting out Curves, and for various Calculations, &c. , &c.

THE PRACTICE OP HAND TURNING IN WOOD,
IVORY, SHELL, &c, with Instructions for Turning
such Work in Metal as miy be required in the Practice of

Turning in Wood, Ivory, &c. Also an Appendix on Orna-
mental Turning (A Book for Beginners). By Francis
Campin. Second Edition, with Wood Engravings, crown
8vo, cloth, 6s.

Contents

:

On Lathes— Turning Tools— Turning Wood— Drilling— Screw
Cutting—Miscellaneous Apparatus and Processes—Turning Particular

Forms—Staining—Polishing—Spinning Metals—Materials—Ornamen-
tal Turning, &c.
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TREATISE ON WATCHWOEK, Past and Present. By
the Rev. H. L. Nelthropp, M.A., F.S.A. Numerous
Illustrations, crown 8vo, cloth, 6.r. 6d.

Contents :

Definitions of Words and Terms used in WaUhwork -Tools—Time
-II. -tunc, d Summary—On Calculations of the Numbers for Wheels

and Pinions ; their Proportional Sizes, Trains, &c—Of Dial Wheels, or

Motion Work-Length of Time of Going without Winding up—The
Verge—The Horizontal—The Duplex—The Lever—The Chronometer
—Repeating and Kevless Watches The Pendulum, or Spiral Spiing—
Compensation—Jewelling of Pivot Hole-.-Cle. kcnwcll -Fallacies of the

'trade— Incapacity of Workmen—How to Choose and Use a Watch, &c.

WORKSHOP RECEIPTS for MANUFACTURERS,
MECHANICS, AND SCIENTIFIC AMATEURS. By
Ernest Spon. Numerous Illustrations,4Sopp.,cr.8vo

1
cl.,SJ.

Containing Receipts for
Bookbinding—Bronzes and Bronzing—Candles— Cement—Cleaning

—Colour-washing—Concretes—Dipping Acids—Drawing Office Details

-Drying Oils —Dyeing— Dynamite — Electro-Metallurgy (Cleaning,

Dipping, Scratch-brushing, Batteries, Baths, and Deposits of every
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—Freezing—Fulminates—Furniture Creams, Oils, Polishes, Lacque,.-,,
and Pastes—Gilding—Glass Cutting, Cleaning, Frosting, Drilling,
Darkening, Bending, Staining, and Painting—Glass Making—Glues

—

Gold—Graining—Gums—Gun Cotton—Gunpowder—Horn Working

—

India-rubber— Ink (Writing and Printing)—Japans, Japanning, and
kindred processes— Lacquers—Lathing—Leather—Lubricants—Marble
Working—Matches—Mortars—Nitro-Glycerine—Oils—Paper -- Paper
Hanging—Painting in Oils, in Water Colours, as well as Fresco, House,
Transparency, Sign, and Carriage Painting—Photography—Pigments
—Plastering—Polishes—Pottery (Clays, Bodies, < da/es, Colours, Oils,
Stains, Fluxes, Enamels, and Lustres)—Scouring—Silvering—Soap-
Solders—Tanning -Taxidermy—Tempering Metals—Treating Horn,
Mother-o'-Pearl,and like substances—Varnishes, M mufa, tun an, I I

of—Veneering—Washing—Waterproofing—Welding—Whitewashing.—
Besides Receipts relating to the lesser Technological matters and pro-
cesses, such as the Manufacture and Use of Stencil Plates, Blacking,
Crayons, Paste, Putty, Wax, Size, Alloys, Catgut, Tunbridge Ware,
Picture Frame and Architectural Mouldings, Compos, Cameos, &c.



Now in Course c. „ „

To be completed in about 30 Monthly Parts, each Part containing 64 pp.

,

with numerous Illustrations, super-royal 8vo, price 2s. ; or in five

divisions, cloth, price 13*. 6d. each.

SPONS' ENCYCLOPEDIA
Industrial Arts, Manufactures; and Commercial Products.

Now in Course of Publication.

To be completed in about 18 Monthly Parts, each Part containing 64 pp.,
with numerous Illustrations, super-royal 8vo, price zs. ; or in three
divisions, cloth, price 13.?. td. each.

A SUPPLEMENT TO

SPONS' DICTIONARY OF ENGINEERING
Civil, Mechanical, Military, and Naval.



The Most Important Technical Work ever issued.

SPONS'
DICTIONARY of ENGINEERING

Cibil, j$tetf)anual, JHtlttarg, an*f |2arjal.

With Technical Terms in French, German, Italian, & Spanish.

3,100 pp. and nearly 8,000 Engravings, super-royal 8vo, in

8 Divisions, cloth, 13^. 6d. each ; in 3 vols., cloth, £5 5*.

Bound in a superior manner, half-morocco, top edge gilt, 3 vols.,

£6 12s.

London : E. & F. N. SPON, 46, Charing Cross.

New York : 446, Broome Street.
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