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Founded by Mathew Oarey, 1785,

BAIRD'S BOOKS ‘

R

PRACTICAL MEN|

Our new and enlarged (CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS, 6 pages, Bvo, A CATALOGUE OF
BOUKS ON STEAM AND THE STEAM ENGINK, MECHAN-
08, MACHINERY, AND DYNAMICAL ENGINEERING,
and & CATALOGU K OF BOoKS OX CIVIL ENGINECRING,
BRIDGK BUILDING, STRENGTH OF MATEHRIALS, RAITL-
ROAD CONSTRUCTION, ete., 8 CATALOGUE OF A MIBOEL-
LANEOUS COLLECTION OF PRACTICAL AND SCIENTIFIC
BooKs, a List of Books on ELECTRO-METALLURGY, ETC.
A CATALOBUE OF BOOKES RELATING TO HLECTRICAL
BCIENOK, List of LEADING BOOKS on METAL MINING,
METALLULGY, MINKRALOGY, ASSAYING. CHEMICAL
List of Books on DYEING, CALI-
o NTING, WEAVING, COTTON AND WOOLEN
MANUFACTULE, and two Catalogues of BOOEKS AND
PAMPHLETS on SOCIAL SCIENCE, POLITICAL ECONOMY,
PROTECTION, FREE TRADE, AND THE TARIFF, ETC.,
and other Catalogues, the whole covering every branch
of Bcience applied to the Arts, sent free and free o] -
%’é to any one in any part of the world who will furndsh his

TEes8.

HENRY CAREY BAIRD & CO.,
Induetrial Publishers, Booksellers, and Importers,
B10 WALNUT BTREET, PHILADELPHIA, PA.

Van Duzen’s Pat. T.oose Pulley Oller
Highest Indorsements,
A Enviable Reputation,
A Scientific Pedigree.

A two years’ test by conservative |
manufacturers of national reputa- |
tion has shown it to be the on/y per-
A fect Lubricator tor Loese Pulleys in
use. Prices very reasonable. Send
for our * Catalogue Number 55.”
VAN DUuzeN & TIFT, Cincinnati, O
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GAS ENGINES.

Simple, Substantial, Safe, Economical. [

One horse power will pump 1,600 gallons of water 100 feet
hi,fh per hour with 35 feet of gas. One-half horse power
will pump 500 gallons 100 feet high with 25 feet of gas.

POWER DETERMINED BY ACTUAL TEST.
Cull and see them, or for circulars and pricesaddress

THE CONTINENTAL GAS ENGINE CO.,
No. 231 BROADWAY, NEW YORK.

LEAND CLAY RETORTS ALL SHAPES.
=BORGNER & 0'BRIEN
E RACE, PHILADELPHIA

"\
AEOV

BCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT ean be had at this office for
10 cents. Also to be had of newsdealers in all parts of

the country.
Painless wsure cure, k fres

VARI GUC ELE Civiale Agency, 15urmtowt., nY

& WHISKY HABITS
cured with Double
Chloride of Gold. We
challenge investiga-
tion. 10,000 Cures.
Books free. The
LESLIE E, KEELEY GO.
DWIGHT, ILL,

THE SCIENCE OF LIFE. ONLY I$

BY MAIL POSTPAID.

KNOW THYSELF. 4%

A Great Medical Work on Manhood

Exhausted Vitality, Nervous and Physical Debflity, Pre- |
mature Decline in Man, Errora of Youth, and the untold |
miseries resulting from indiseretion or excesses, A book |
for every man, young, middle-aged, and old, It contains r
125 prescriptions for all acute and chronie diseases, each

one of whichis invaluable. Sofound by the author,whose |
experience for 23 years is such u,;swb;ronably never before |
fell to the lot of any physician. 300 puges, bound in beau- |
tiful French muslin, embossed covers, full gilt, guaran-
teed to be a finer work in every sense—mechanical, liter-
ary, and professinnal—than any other work sold in this
country for #2.50, or the money will be refunded in every
Instance. Price only $1.00 by mall, postpuid. Tlustra-
tive sample. § cents.” Send now. Gold medal awurded
the author by the National Medical Associati to the

Stientific Jmerican,

FORSTER’S ROCK BREAKER,

RAILROAD BALLAST & MACADAM.

EQUAL TO HAND HAMMERED. CAN BE OPERATED j
WITH ANY KIND OF POWER. £

The movement in the Dies of the Forster Rock
Breuker is radically different from all other Breakers,

Every other but Forster's erushes the stone by a di-
rect jam, and Railroad Superintendents and Road Super-
visors cannut accept stone from such machines, except
in great emergencies, because the stone is really shatter-
ed, and when the frost and rain get at it, such Ballast
crumbies awu{ and is of no value. The same applies to
Macudam or Road Stone. The Forster is the only ma-
chine where the dies ** nip " the stone and produce a frac-
ture like @ hand hammer, leaving the broken pieces just
as solid us the original rock, That this is not a mere
claim without any basis, we refer to the following testi-
monial, after three yeara' use:

Utica, May 2, 1884,

TOTTEN & CO.,

Dear Sirs: 1am very much pleased with your Crusher
movement. The Crusher I bought of you has done
wonderful work. It should not be called a Crusher, but
8 Breaker, as it produces, when set for 2 In. stone,
about 60 tons a day of good clean broken, not shattered,
stone. Last summer 1 broke with it 5500 tons of stone

=

and used them in a Telford Macadam Road. Inthe sum-
mer of 1882 I broke the stone for a half mile of Telford
Macadam, and in 1881 about three-fourths of a mile of
Teltord Macadam Road. All of these roads are in good
condition, und I find stone broken by your Crusher does
not disintegrate rapidly, and there is, therefore, no
shrinkage or waste in out 'l‘glra‘)_rcl Macadam Roads.

ours,
W. W. FOWLER.

There are other points in its favor, viz.: 1st. Simplic-
ity. Any ordinsry laborer can manage it. 2. It breaks
rock into more uniform sizes with dust, 8d. Gereat
economy in power; suy, two-thirds less than others. 4th.
Economy in Price where cost of power is considered.
S5th. It 18 the only Breaker that can be operated by a
common Horse Power. 6th. It is more aurable and costs
i per cent. less for repairs, A full warrantee given with
each machine. By merely changing the Bed Die the
same machine becomes 4 Fine Crusher from Qf in. ri
gauge down to No. 4 mesh, something not possible wit!
andy other Machine. For Price Lists and Testimonials,
Address,

TOTTEN & CO., 180 Railroad Street, Pittsburg Pa.

Rolling Mill and Machinery Founders.

WATCHMAKERS.

Before buyin% see the Whitcomb Latbe and the Web-
ster Foot" Wheel, made by the AMERICAN WA'TCH
TOOL CO., Waltham, Mass. CATALO( UES FREE.

Clark’s Noisless Rubber Wheels.

Absolutely prevent splintermng and
wearing of floors caused by use of iron
wheels. In different styles adapted for
eve:x kind of Mill and Warehouse work.
Catalogue free. GEO. P. CLARK (Box L),
‘Windsor Locks, Conn.

SEBASTIAN, MAY & CO.’S

mpeoved 560 Sovowe Cutbing: Laths,

For foot or power Notoy: designed for actual work
Lathes for wood ortron. Also dealers in Chucks, Drills,
Dogs, #na Machinists’ and Amateurs’ supplies. Ca
logues mailed on application.

185 & 187 W. Pearl Street, Cincinnati, Ohio,
Beautiful & Lasting for ORNAMENTING

WINDOWS, DOORS, TRANSOMS, &c.
]
ReoeStained
js d
Y
N7 -

SUBSTITUTE

AT SMALL COST. Send for Mlustrated Cata-
logue and Prices. Samples by mail 25 cents.

w c vnuu SoLE AsExT, T31 ARCHST.
[ ] L]

PHILADELPHIA, PA.
AGENTS WANTED EVERYWHERE.

RIETY LATHE.

Latest improved. Rotary
and Stationary Bed Plan-
ers and [Buzz flaners;
Band Saws; Wardwell’s
Patent Saw Bench Dowel
Machine; Chair Machine-

; Boiler Machines, etc.

lz0 laree Stock of Second

nd Machinery always on
hand, Send for catalogue,
anda state just what you want. to ROLLSTONE MACHINE
Co., 48 Water St., Fitchburg, Mass.

Large, New, Embossed border Chromo Cards, all gold,
il ver, motto and hand, name on, 10c., 13 pks. $1. Agts’
latest samples, 10 cts, L. JONES & CO., Nassau, N. Y.

BOOKWALTER ENGINE.

Compact, Substantial. Econom-
ical, and easily managed ; guar-
anteed to work well and give
full power claimed. Engine and
Boiler complete, including (iov-
er;ior. Pump, ete., at the low
Tice 0

HORSE POWER........ $22488 00

Put on cars at Springfleld, O.

JAMES LEFFEL & CO.,

T Springfleld, Ohio,
or 110 Liberty St., New York.

officers of which he refers.
The Science of Life should be read by the young for

instruction and by the affiicted for relief. It will bene-
fit all.—London Lancet.
There is no member of soctety to whom The Sclence

of Life will not be useful, whether youth, parent, guar-
dian, instructor, or clergyman.—Argonaut.

Address the Peabody Medical Institute, or Dr. W, H.
Parker, No. 4 Bulfinch Street. Boston, Mass., who mg.{r
be consulted on all diseases requiring skill and eng e
ence. Chronic and obstinate diseases that ve
baffled the skill of all other physicians

i
specialty. Such treated successfully

wpiathnutyan instance of failure. MentlonT HYSELF
this paper.

PATENTS.

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

In this line of business they have had thirty-eight
years experience, and now have wnequaled feacilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Muun & (‘o. also attend 1o the preparation of Caveats,
Copyrights for Books. Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrsted to them is done with gpecial care and prompt-
ness, on very reasonable terme.

A pamphlet sent free of charge, on application, con-
taining full information about Jatents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals. Reissues, Irfringements, As-
signments, Rejected Cases, Hints on the Sale of I'a-
tents, etc.

We aleo send. free af cheryge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
pater.ts in all the principal countries of the worid.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.
BRANCH OFFICE.—Corner of F and 7Tth Streets,

Washington, D. C.

Campaign Goods,

¥ We are headquartersfor OPEN
NET WORK BANNERS, FLAGS,
Buits,Capes,Caps, Helmets,Shirts,
Torches, Pictures, Transparencies
and all Campaign Equipments.
CLUBS 8UPPLIED, Ag{:. anted.
Complete Sample Suit $1.00,
Sample Badge 10c., 3 for 25c., 1
doz. 60c, Portraits of all Candi-
dates, size 12316, sa,m&))le‘lo«:., 4
tor 26¢c., 1 doz. 60c., 100 for §4.
Our_Prices defy competition !
Send for sramples and circulars.
CAMPAIGN MANUFACTUR’G CO.
10 Barclay St., New York

gn Badges

ampai
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OUTHWARK FoURDRY RLMACH INECOMPANY?

o450 Washington Ave. Philadelphia,
ENGINEERS & MACHINISTS

BLOWING ENgg{vEfg AND HYDRAULIC MACHINERY
JOORTER Auoorhme urounnt ot s Sieam BN
CUTLER’S POCKET INHALER

AND
Carbolate of Iodine
INHALANT.

A cureforCatarrh,Bron-
chitiy, Asthma. and all dis-
eases of the Throat and
Lungs—even Counsump=
tion—if taken in season. It wili break up a Cold at
once, It is the King of Cough Medicines, A few

ta- | inhalations will correct the most Offensive Breath.

It may be carried as handily as a penknife, and is guar-
anteed to accomplish all that is claimed for it.

Dr. George Hadley, late Professor of Chemistry and
Pharmacy in the University of Buffalo, N. Y., concludes
a carefully-considered report upon the merits of Cut-
ler’s Inhaler in these words: ‘*On the whole. this In-
haler seems t0 me to accomplish its purpose by novel,
yet by the most simple and effectual means; to be phile
os(zphi%al in conception, and well carried out in the exe-
cution.

Patented throusgh the agen of the SCIENTIFIC

RICAN in 1v73, this Inhaler has since had a larger
and more extensive sale than any Medical Instrument
ever invented.

Itis at;))proved by physicians of every school. and in-
dorsed by the leading medical journals of the world.

Over 300,000 in use.
Sold by Druggists for £1.00. mail, $1.!
4 V%ng SMI%‘H & Ca.s.y Pnoy’g, B
410 Michigan St., Buffalo, N. Y.

To Electro-Platers.

HE VICTOR DYNA PLATINC MACHINES,
Ihren Bizes, g‘l &l. and %? A'Teo Batteries ngd materi=
al for Gold, Silver. and Nickel Platlng.

THOMAS HALL, 19 Bromfleld St., Boston, Maas,
Send for illustrated Catalogue.
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SWEEPSTAKES, WITH THE ELLIS

Patent Journal Box. The best Planer and Matcher ever
made. Planing % in. wide, 6 in. thick, weight 2,200 1b

#3000 ; planing 2 in. wide, 6 in. . weight 2.600 Ib.,
$350. Beading, Arbor. and Head, cxtra, $20. Sash, Door,
and Blind Machinery a specialty. Correspondenre so-
licited. Rowley & Hermance, Willlamspot, Pa.

ERICSSON’S
NEW CALORIC

PUMPING ENGINE,
FOR

Dwellings & Conntry Seats

Simplest! Cheapest! Fgo-

nomical! Absolutely 8afe !

Delamater Iron Works,
C. H. Delamater & Co.,

Proprietors,

16 Cortlnndr_ Street,

New York, U.S. A

And 40 Dearborn

Chicago, 111,
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THE MOLLAND LUIBRCATOR, VISRIRLE DROP
18 guaranteed to be

1. A perfect insurance
againet the cutting of
Valve.seats, Cylinder and
Governor Valves ot the

engine.

2, It will pay for itselt
insixmonths,in thesaving
ofoil, coal, and packing.

3. 1t will insure more

eed in the revolutions of
the engine,say tromone to
two strokes per minute,
thus increasing the power

PRESSES, ELEVATORS, _
GRATERS nnd PUMPS,
BOOMER & BOSCHERT PRESS CO.
SYHRACUSE, N. Y.

()

WM’{’dbyHolland & Thompson, 217 River St., Trcy, N.Y.

of
Wanted for our new book BURIED
CITIES RECOVERED. Buried
Nations exhumed; obliterated history

rewritten. The doings of Patriarchs,

OnE HoRrsSE PoweR
STEAM-ENGINE

":IPUDSU’L;?...CQMP‘-E'E Fag

P
A PERFECT BOAT ENO'
" FE FROM FIRE

FEF
E

§ IMPROVED 100" BEER, Pack-
age. 25c¢. Makes 5 gallons of a delicious
sparkling and wholesale beverange.

Sold b{]all Drl;gzists, or sent by mail on
Teceipt of 25¢. C. E. HIRES, 48 N. Del. Ave., Phila., Pa.

PERFECY
NEWSPAPER FYILE

The Koch Patent File, for preserving newspapers.
ma.(fazines, and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIEXTIFIC AM.
ERICAN and SCIENTIFICAMERICAN SUPPLEMENT canbe
supplied for the low price of $1.50 by mail, or $1.25 at the

ce of this paper. Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to pre serve the paper.

Addre®  MUNN & co..

Publishers SBCIENTIFIC AMERICAN.

Prophets and Kings unfolded. Great discoveries. Latest re-
searches. Testimony from Pyramids, ’r:mflcs and Ruins,
Plain to a child ; absorbing toall. Richly Illustrated. New
maps. Low price. Selis graml%. Subseribers dellghted.

HRADLEY, CARRETSON & COu 66 N. 4th Sty Phila., Pa,

RECLINING CHAIR

Can be set to a lying down
or any position with ease
while occupying it: can be
built by a carpenter or ang
woodworker. State an

county rights for sale; rull
size patterns and directions
sent to any part of the U. S.
Correspondence solicited.

915 Price Street, Scranton, Pa,

DEPPEN’S NEW

AND FINE GRAY IRON ALSO STEEL

MALI;EABLE:
JTHO

DEVLINE CO.L " Finismnc . NNiNg ;W'(';..f
LEHIGH AVE % AMERICAN ST PHILA  *_ 4

WATER.
Cities, Towns, and Manufactories

Supplied by GREEN & SHAW
PATENT TUBE AND GANG WELL SYSTEM.

W D. Andrews & Bro, 233 Broadway, N. Y.

Infringers of above patents will be prosecuted.

© 1884 SCIENTIFIC AMERICAN, INC.
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PosITIVE -IBLAS'I'.
(RON REVOLVERS, PERFECTLY BALANCED,
Hag Fower Parts than any other Blower.

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.
8.8. TOWNSEND, Gen. Agt.,22Cortland St,, 9Dey St.,

COOKE & CO., Selling Agts., 22 Cortland Street,
JAS. BEGGS & CO., Selling Agts. 8 Dey Street,

NEW YORK.
SEND FOR PRICED CATALOGUE.

Cornell University.

COURSES IN
Electrical Engineering,
Mechanical Engineering,
Civil Engineering
and Architecture.

Entrance Examinations Begin at 9 A. M., June
16 and Sept. 16 1884.
For the UNIVERSITY REGISTER, containing full

statements regarding requirements for admission,
courses of study, degrees, honors, expenses. free scho-

larships, etec., and for special information, apply to
THE TREASUREE OF CORNELL UNI’VE%)SITY.
Ithaca, N. Y.

PLANING AND MATCHING MACHII;:E.O
T i : B w
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4 ¢
Special Machines for Car Work, and the latest improved
o0od Working Machinery of a1l kinds.

CUIRASS

Steam Pipe and Boiler Boring. Ad-
dress E. A. DEMPWOLF, York, Pa.

HOWELL’S PATENT

Cut Off,

for turning the water
into or oft from the Cis=

1ern, by merely moving
the lever from one side

the other. It is made
of tin, and it is light
cheap, and durable, Cove
ington, Ky. 3 inch per
dozen $6, 4 inch $4.

$5 to sgoier dayat home. Sam ;;ules worth £5 free.

ddress STINSON & C0., Portland, Maine.

FOREIGN PATENTS.

Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been consicderably re-
duced, the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting their inven-
tions abroad.

CANADA.—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former includes the Provinces of Ontario, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGLA ND.—The new English law, which went into
| torce on Jan. ist. enables parties to secure patents in
| Great Britain on very moderate terms. A British pa-
| tent includes England, Scotland, VWales, Ireland, and the

Channel Islands. Great Britain is the acknowledged
| financial and commerciul center of the world, and her

goods are sent to cvery quarter of the globe. A good
inventionis likely tn realize as much for the patentee
in England as bis United States patent produces for
him at home, and the smail cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

OTHER COUNTRIES.—Patents are aiso obtained
on very reasonable terms in France, Belgium, Germany
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Braazil, British India
Australia, and the other British Colonies.

An experience of THIRTY-ICIGHT year3 nas cnabled
thepublishersof THk SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interests faithfully guarded.

A pamphlet coataining a synopsis of the patent laws
of all count ries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & (0., Editors and Proprietors of TH} £CI-
FNTIFIC AMERTCAN, cordially invite all persons desiring
any information relative topatents,or the registry of
trade-marks, in this country or abroad.to call at their
offices, 861 Broadway. Examination of inventions, con.
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUNN & CO.,
Publishersand Patent Solicitors,
861 Broadway, New York.
Branch Office, cor. Fand th Streets, eppesite Patent

Office, Washingten,». C.
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