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A. Mm*uelof l"hen;mess aud uf Useful Knowledge in a Small

MULESWURTH’S POCKET BOOK

CIVIL AND MECHANICAL ENGINEERS.

JUST PUBLISHED.

Pocket Book of Useful Formulsee and_Memoranda for
Civil and Mechanical Engineers. By Guilford L.
Molesworth, Member of the Institution of Civil En-
gmeers Chief Resident Engineer of the Ceylon Rail-
way. Cheap Edition, full bound in leather, pocket book
{grm rgg edjes. Price $1.00, freeof postage to any part of

€ Wor!

This Pocket Book, one of the most I}Impular that has
ever been publlshed contains a_wonderful variety of
Formule and Memoranda, cove ing nearly every sub- -
i)ecn which can arise in the course of the practice of the
Civil or Mechanical Engineer. These formul, etc., are
so simple that there 1s scarcely one which cannot be -
mastered by any one possessing little m ore than a mere -
knowledge of arithmetic. They comﬁrlse burveymg,
Leveling, Earthwork, Railroads, ‘Bric
Cements. Plastering, Bridges, Beams and Girders, Roofs,
Columns, Steam. Common Roads, Canals, Rivers, Water-
works and Water Pipes, Sewers, Gas Werks, Mill W ork,
Wheels, Friction, Alloys, Workshop Receipts, Borlers.
Steam Engines of all kinds, Water Power and Water
Wheels, Wind Mills, Screw Propellers, Pumps, Cranes,
w en{hbs and Measures Logarithms, Elasticity, Strength
aid Weight of Matuerials, Saturated Steam, Knots and
Slarne Miles, Compn:ed Wells, etc., ete., et

We also publish -

The Railway Builder. A Hand-book for Estimat-
ing the probable cost of American Railway Construc-
tionand equipment. By Wm. J. Nicolls, Civil Engineer. |
l]luatrute[ Iy engravings especially full upon the most

proved sidings Sw]t(s?ws ann Iroes, il bound
leat hey, packet boolk 10w, it edyes.  Dvice $2.00, free of
postaye to any part of the world,

Among the Contents are—Chap 1. Field Operatmns
1I. Preliminary Surveys. III. Cost of Earthwork. IV.
Permanent Way. V. Frogs and Switches. VI. Eqmp-
ment. VIL Depots and Structures.

§=#~ The above, or any of our Practical and Sclentlﬂc
Books, sent, free of postage at the pub:.ication prices, to
any address in the world.

Our various Cdtalogues of Books, covering every
branch of 1'echnical Literature, sent, free of postage, to

any part of the world.
All readers o! the SCIENTIFIC AMERICAN are particu-
larly invited to apwly, by mail or otherwise, for these

catalogues. .

HENRY CAREY BAIRD & CO
Industrial Publishers, Booksellers, and Importers,
810 WAL\UT &'r PHILADELPH:A Pa

'@ DEAN BROTHERS,

Steam Pamp Works,

INDIANAPOLIS, IND.,

Manufacturers of

B m———. 22
BOILER FEEDERS AND PUMPING MACHINERY,

FOR ALL PURPOSES.
Send for new Illustrated Catalogue.

RUPTURE

cured without an operation or the lofury trusses inflict

Dr J. A SHERM AN™ methul. Ofce 23] Rroalway,

ew Yok llls book, with Photog: aphit likenoesas
of had caser, hefore and ufter cure, rnm](‘r] .t'[)r lUl:

NOMUORE USE FOR DIL ON MACHINERY

Oline Lubrleating L/om‘pound munuid b,
& THOMFHON, Y. Avoids hot

ping, and waste.
}.or ail kinds of machittiy.

cuTnals, deip-

YOURMNAMEys6ee102

New styles, b ta: Bouguets, Birds,
Chromos, Londacapes, Witer Scenes eic.—no twoalike.
Agent's an?lew Sample Beok,R2Ge. Grent vorialy
Advertising und Beval.Bdge Cards, 1owest prices to dealers
and printers. 1M} Snmg!cs Fanry Adverrising Cards, Dl
dm HUEYEXS BROS., Box 22, Northford, Ok

THE BAKER BLOWER.

[ FORCED BLAST.]

The revolving parts are
R all accurately Balanced.

Warranted Superior to any
other.

WILBRAHAM BROS,

PHILADELPHIA, PaA,

4 SEND FOR OUR CATALOGUE. @

Steel Castings

From % t015,000 Ib. weight, true to pattern, of unequaled
atrength, toughnens, and durability. 15,03 Crank Shafts
and .00 Gear Wheels of this steel now running prove
its superority Uver other Steel Castings. Send for

cIrcularand rice
(HES CASTINGS CO,,

1ist.
'ER STEET,
407 Library St., Phlladelphla Pa.

AND CLAY RETORTSS ALL SHAPES.
BORGNER & O'BRIEN

PHILAD ELPH|A

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Plavers, Drills, &e.

NEW HAVEN MANUFACPTURING CO., !
New Haven. Conn.

MACHINERY,

For Iron and Wood Workers. Hand Tools and ﬂup-
plies. 0. L. PACKARD, Mllwaukee, Wi

“:4 FOR FRPERMILL\ BDOK-
BINDERS wODE \'\."ori:h:mu. X
AND AGRICULT YRAL MAGHY [
ALSO PARALLEL VISES TOR
Mr’cCHIHt"T

a week in vour own town. Terms and $5 outfit
free. Address H. HALLETT & Co., Portland, Me

$6

£ No. 2318 Frankford Avenue !

werk, Mortars, .

HOLLAKD ©
[roy
k-!emi for cateloghny of Grease and Cups )

'bhromo(lards,name on,10c. Card Mills, Northfora, Ct.

s RUBBER BACK SQUARE PACKING.

BEST IN THE

|

$1

“The 1876 lnjéctor

Simple, Durable, and Reliable. Requires no specm]
valves. Send forillustrated circular.
M. SELLERS & CO., Phila.

S1EE RACE TT.-

BRASS!

A5

xll .n|=rfL|

FBER.

ag .ulHLFr'Jn ’I![LT & 1’U8L i THE THE

Sn.v ER.

(OB NE TJ\L

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, THE GEORGE PLACE MACHINERY AGENCY.

GOLD AND SILVER ORES

W.C.WREN'S y

Pat. Grate Bar,

Manufactured by ‘

D. §. CRESWELL, |

Eagle Iron Foundry,'
816 RACE ST.,

PHILADELPHIA, PA.

IVI HANICAL, AND MINING EN=-
GINEE { 1\(,. at the Kensselaer Poly technic
lnsutute. Tro. The oldest engmeen

Y.
school in Amerlca Next term begins September lf
The Register for 1880-81 contains a 1ist of the graduates
for the past 54 years, with their positions; also. course -

ofstudy,requlremenfs expenses ete. dre
D M. (,REENE, Dn‘ectol .
5 per day at home Samples worth $5free
In Address StmsoN & Co., Portland, Me.

sllEl’A RD’b CEl EBR—ATED
60 Screw Cnitinz Foot Lathe.

Foot and_Power Lathes, Drill Presses
Rerollg, Circular and Band Saws, Saw
Attachments, O hckes, Mundrels, ravist
Drills, Dogs, Calipers. etc. Send for
catalogue of outfits for amateurs or
artisans.
H. L. SHEPARD & CO,,

331, 333, 335. & 337 West Front Street
Cincinnati, Ohio.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

‘DAVID W. POND, Worcester, Mass.

- at one-third the cost. of tin.

ROOFINC

For steep or flat roofs. Applied by ordinary workmen
Circujars and samp:es free. :
Agents Wanted. T.NEW. 32 John Street New York

XX COT (not pamted, Whlte Duck) $2.

e
3
828
oY
Bau G : |
TEs 27 1 wioL "\"‘ |
EEQ WEIGHT 12 LG Mg |
&o ~ MEAS \2 CUB.FT. .

Makesa perfect bed. Nomattress or pillows required. -
Better than a hammock, as it fits the body as pleasantly, -
and lies strainht. Folded or opened instantly. Self-fast-
ening. Itis just the thing for hotels, rffices, cottages,
camp—meetmgs. sportsmen, etc. Good for the lawn,
piazza, or *' coolest place in the house.” Splendid for in-
valids or children. Sent on receipt_of price, or C. O. D.
For 50 cts. extra.with order, I will prepay e pressage
to any rallrogd station east of ‘\vhss Isslppi River, and -
north of Mason and Dixon's lime. For ¥§ cents, in
Minnesota, Missouri, and Iowa. sendfor circultrs.

.LADD, 108 Fulton St., Boston; 207 Canal St.,N.Y.;
927 Arch at., Phila; and 8 Market St., Chicago.

Steam and Hand Power. CLEM & MORSE, 411 & 413 .
L] (_’herry 8t., Phila., I’a., and 108 Liberty St., New York. !

EILFVATORS
LARGE

MACHINERY 0EPOT

STANDARD MACHINERY FOR ALL PURPOSES.

H.B.SMITH MACHINE CO.
EsTas:1849. 92 IMARKET ST. PHILADELPHIA.

STOP-=Z22% 22 CATARRH

HOME TREATMENT. NO CHARGE FOR
CONSULTATION. The fearful effects of
Catarrh on the system can be stopped. Childs
Catarrh Treatment is the only known means
of positive, permanent cure. Send for dis-
cription, terms, etc. Address

Re‘. ‘r. *. CHIL DS, Troy, O.

DO YOUR OWN PRINTING

Presses aud outfits from $3 to $500
Over 20008t y1ea of type. Catalogue anad
redured price lint free.

the PLOW of FI’LTR
PERMA";ENT CURE OF

WILEY & RUSSELL M'F'G LOMPANY ;

GHEENFIELT), Mags,

“LIGHTNING " itrade mark),
Mupufacturers of Screw Cultiog -
and ather lahor-suving Machinery -
aml Tools.  Bolt Cutters for hapd

% wer in large vanety The
(-slo rated Lightidng Screde Plofes -
‘in warious assortments.  Taps,

dies, and reamers for wse in the bit-hrace. e (m-m,
Leiver Tire Uozetter, Green Rlver Dnl]ln)g Machines.
Graen River Tire Benders, Horse Shooers” Vises, Tll‘i’

‘Whegls, Tire Bolt W rl!uolwn, Nut Wrenches, (,nunt.er
sinks, ete., ete. Send fur rumrmtcd pnce tisr.

NO‘V READY—The New E(lluon of Trantwine’s

Civil Engineer’s Pocket Bonlk. 12mo. 691 pages,
illustrated with (BO engravings from orlgmal designs.
Fifteenth thousand. Revised, corrected, and enlarged
E LLAXTON & CO., 930 Market St., Phﬂadelphra.

v

Celegated Original
: BALTIMORE
d FIRE-PLACE HEATERS

To warm upper and lowerrooms.
 The handsomest, most economical
Coal Stoves in the world,

B. C. BIBB & SON
Foundry Oftice and Salesrooms,
89 and 41 Light Street,
Baltimore, Md.
MARBILEIZED SLATE MANTELS.

‘end Jor Circulars.

H. HOOVER, Phila., Pa.

OUN

THE STEAM PUMPS MADE BY
VALLEY MACHINE CO.,

EASTHAMPTON, MASS,,

Are the best in the world for Boiler Feeding
and other purposes.

SNOW'S BEST
Water Wheel
Governor,

MANUFACTURED BY

’ COHOES TRON FOUNDRY
AND MACHINE CO..

COH()ES. N. Y.

GREAT IMPROVEMENTS

RECENTLY MADE IN

CRUSHING AND GRINDING

BONES,

PHOSPHATE ROCK, & CHEMICALS.

“e compel Quartz to grlnd Quartz.
didress tor new circula

BAUGH & SONS, Philadelphia.
BEAUTIFUL &3, "Brlonty. Rovin Red:

breast, Pinks, Pansies, Violets, and Moss Rosebud

For Packing the Piston Rod

B represents
A the elastic back, which keeps the part 8 aga.lnst the
creates but little friction.

JOHN H. CHEEVER, Treas. NEW YORK BEL

That part of the packing which, when in use, is in contact with the Piston Rod.

'hig Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square.

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting has 5 per cent. greater
strengt,h a finer finish, and is truer to gauge, than an
other in use rendersit undoubtedly themost economical.
‘We are also the sole manufacturers of the CELi:BRATED
CoLL1Xx8’ Pa1.COUPLIN G, and furnish Pulleys, Hangers,

etc., of the most approved styles Price list mailed on
app]lcatmn to JONES & LAUGHLINS,’
Try Street, 2d and 3d Avenues Pittsburg, Pa.
Corner Lake and Canal Sts., Chicago,
¥~ 3tocks of this shaftm%m store and for sgle by
FULLER, D 1TZ, Boston, Mass.
Geo. Place Machinéry Agency, 121 Chambers' St., N. Y.

SASH DOVETAILING MACHINE.

Plapera, Moulding Machines,
Mortisers and Borers, Tenoning
Machines, Blind Rabbeting Ma-
chines: also, a large wariety of
other wood working machines
manufactured by

LEVI HOUB’I‘ON, Montzomery, Pa. ‘

WORLD. '
s and Valve Stems of Steam Engines and Pumps.

rod with sufficient pressure to be steam-tigat, and yet

LTING & PACKING C0.. 37 & 33 Park Row. New York.

WANTED,
A pairof SECOND-HAND HOISTINGENGINES,
in good order. Cylinder.8or9 in.diameterby 12 or 13 in.
. stroke. Address L,mu\um CUKE WonrkKs, Larrmer Pa.
A WEEK 3125 daynt home easllymaie bosnly
outfit free. Address TRUE & Co., Augusta. Me.

Send for Circular & Price List of}

COPE & MAXWELL M'F°G CO'S

New and Improved Styles nr

— AND—

BOlLER FEEDERS.
“THE BEST MADE.”
Address HAMILTON. OHIO.

FOR SALE. |

Complete Machinery uf & F erti]izing];!"nct.ory a1l in run- |
ning order. Apply to P. U Box Tl'.l:i altunore, ‘m

];]-‘. 'l"l‘v!s OR(‘A\’ . 18 useful sto 8, 5 sets reeds, !
Imtb— y 863. Pinnos, 812 3 r )lus. .
CutalagueF Addrps‘i BEATTY,Wush ngton N J

"TELEPHONE

, Agents Wunted S M Smwcnz,
Sells rapialy. CH4S_, 5.112 Wash'n St.,
Partleularsfree Boston Mass

SLACK B'AHHELMnHmm

N GREENWO0OD &CO.
ROCHESTER N.Y.

Latest, Best. Patented
1881, Warkstwo miles.
HOLuOMB & CO Ma]]et (‘reek 0

b
I,q,u_]ﬁ‘ SPECIALTY G

Circulars free.

Leffel Water Wheels,

With recent improvements.
Prices Greatly Reduced.
8000 in successful operation.
PINE NEW PAMPELET FOB 1879,
Sent free to those interested
James Leffel & Co,
Springfield, O. p
110 L:berty St.,, N. Y. City.

WOODWORKING MACHINERY,

For Railroad Ehops
S.A.WO00DS ‘uacuﬂn co “fu u'igh

ar Builders, (labinet.
S oaiont 91 Liberty & m., ‘N Y.; 61 8.

Carriag h, Daor, a)

%anal St.; Ohicazo.

© 1881 SCIENTIFIC AMERICIAN, INC

| S. S.TOWNSEND, Gen. Agt., !

Ruors’ NEW |RON BLOWER.

srlvn i;LAs'r.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf'rs,

CONNERSVILLE, IND.

6 Cortlandt St.,
8 Dey Street,
WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS. BEGGS & CO., Selling Agts., 8 Dey Street,

@™ SEND FOR PRICED CATALOGUE.

NEW
YORK

Blind Stile Mortising and Boring )’ achmes will mor-
tise two Blind Stiles at once for IMixed Slats, in all kinds
- of wood, regardless of knots, makin{_{ 58 per minute,
leaving them clear of chlps &nd will wore for rolling
slats, 150 per mlnute CK Lebanon N H.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Bml & Lo Worcester Mass. Send for Catalogue.

VOLNEY W. MASON & Co.,
_: FRICTION POLLEYS, CLOTCHES, aud ELEVATORS,

PROVIDENCE, R. L.

HED, @WIRE BELT&SJISH"'"- S
@ COR D, Aeint® o % cint M e

s 'rnﬁ PT.PC:328 77 Ave NY,
4[]Lm oly Fioral, Panel. Hand & Sowquet Chromo Cards.

with pume Je. Franklin Pritg Co., .\ew ancn, t.
8
DRUNKENYESS 0PIUM =nses:

LESLIE E. KEELEY, M.D,,
Dwight, IIl.” ("B ooks Free.

PATENT

Steam Hoisting  Machines

Four Sizes—4 to 10 Horse Power
The Four Horse Power will raise
1,200 ib. 150 feet per minute. Other
sizes in proportion.

NOBLE & HALL,

ERIE, PA.
Ilrs.wlng Paper For M.a.ps. Plans.Me-

THE BEST?;‘”;““JJ"E‘E; PARAGON

Iaper. Send for St !ea
WEieEL & ESSBR, New York.

Sur-
geon, C. & A. R ﬁ.

"FEHRNACE GRATE BA u.-.

TEW Yhitk,
S::nd fur l‘.u't,u oT.

|
206 “'E""I‘ ""'l‘.,
‘I he beu!. a\u.d chet:pext.

Steam Fitters' & Plumbers’ Supplles

STURTEVANTS’ FAN BLOWERS,
ALBERT' BRIDGES, 46 Cortlandt Street, New York.

S LM, PF%M‘I\/}DE &
: s
ZII«LE%/LE%U‘SE‘ EvERY &STEELSPRINGS ﬁYORKCITY

Azents proﬁt l)er week. Wl]l prove
it or forfeit $300.00. Outﬁtand Sam-
A worth Fiulllf feee,  Add
E. G, RIDFUUR & (J llfl!'lumluy Htreet, J:N(-w ‘Eork

I(‘FIIObbE AXD RLI‘RIGEI{ATOR—*

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept drg and pure through-
out the year at a temperature of 84°to 3¢". Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, 116. Price
10 cents. T'0 e had at this office and of all newsdealers.

PATENTS.

MESSRS. MUNN-& CO.. in connection with the pub-
lication of the SCIENTIFIC AMERICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had thirty.flve
years' experience, and now have »nequaled racilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terme.

A pamphlet sent free of charge, on application, con-

" taining full information sbout Patents and how to pro-

_cure them; directions concerning Labels, Copyrights,
Demgns Patents, Appeals, Reissues, Infrizements, As-
51gnments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send. free of charyge. a Synopsis of Foreign
" Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO,, Solieitors of Patents,

37 Park Row, New York.

BRANCH OFYFICE.— Corner of F and 7th Streets,

Washington, D. C,
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