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BAIRD'S BOOKS FORSTER'S ROCK BREAKER. 
FOR 

RAILROAD BALLAST &. MACADAM. 

Van ])uzeu'jI Pat. J�oo .. e Pulley Oller 

H A S Highest Indorsements, 
Enviab1e Reputation, 
Scientific Pedigree. 

A two years'test by conservative 
manuf�cturers of national reputa­
tion has shown it to be the only per-
h�. L:=t�r��e��a6i::,UeM��� 
for our" Catalogue Number 55." 
VAN DUZEN & TIFT, Cincinnati, 0 
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ENGINES. 

Before �!! �e I!�o� �! I!��e web- ! 
ster Foot Wheel, made by the AMERICAN W A'I'CH 
TOOL CO •• Waltham, Mass. CATALO( UES FREE. 

Clark's Noisless Rubbel' Wheels. 
Absolutely prevent dplintenng an" 

wearing of floors caused by use of iroD 
wheels. In dilferent styles adapted fo! 
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Windsor Locks, Conn. 

SEBASTIAN, MAY & CO.'S 
Im�rove� �C� ��rew �utUng L�tha. 

!Simple, !Substantial, �afe, EconOlnical. �ih��
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One horse power will pump 1,000 gallons or water 100 feet Dogs, IInO Machinists' and Amateurs' supplies.' Cata.­
high per hour wlth 35 feet of gas. One-half horse power I logues maHed on application. will pump 5()() "allOns 100 feet h.gh WIth 25 feet of gas. IS;,) & 187 W. Pearl /Street, Cincinnati, Ohio. POWER J)E 'I'EIUIINEIJ HY AC'I'IJAt. '1'to:/sT. 

Cull and see them, or for cIrculars and prices address B_ntiful & Lasting for ORNAMENTING 

THE CONTINENTAL GAS ENGINE CO., WINDOWS. DOORS, TRANS�lU!s. &c. 

No. �31 IHtOAJ) WAY, NEW YORK. S t a In e d C'"1,cr- C;E»I 'f:"I:IfTll� AND CLAY RETORT,S ALL SH�(S 
r ,nIL 1:J'1;" ,�ril l"" 7BORGNER&OBRIEN.� 

2J !!..!l ST, A aVE RACE, PHILADELPHIA 

SCIENTIFIC 

O P I U M& 
WHISKY HABITS cnred with Double Chloride of Gold. We cha.llenge investiga.. tion. 10,000 Cures. Books free. The LESLIE E. KEELEY CO. 

DWIGRT,lLL. 

PATENTS. 
MEl>SRS. MUNN & co .. in connection with the.pub. 

lication of the �r:IENTIFIC AMJf,RICAN, continue to ex­
amine ImprovementB, and to act as Solicitors of Patents 
for Inventors. 

In this line of busines8 tbey have had thirty-eight 
year's' e<lJper'wnce, and now have 1Inequaled facilities for 
the preparation of Patent Drawings, Specifications. and 
the prosecution of Applications for Patents in tbe 
United States, Canada, and Foreign Countries. Messrs. 
MmLD & ('0. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, llei8sues, Assignments, 
and Reports on Infringements of Patents. _�J1 business 
intrusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge, 011 application, con· 
taining fnll information about Patents and how to pro­
cure them; directions concerning Llthe1s, Copyrights, 
Desiglls, Patents, Appea]s, Reissues, Infringements, As· 
lignments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We a180 send. free ar char!)e. a Synopsis of Foreign 
Patent Laws, showing the cost and method of seenring 
patcLts in all the principal conntries of the world. 

lUUNN &; CO., SolleUors or Patents, 
361 Broadway, lilew York. 

m-tANCH OFFICE.-Corner of F !.nd 7th Streete, 
W •• hinglon. D. C. 

Glass 
SUBSTITUTE 
AT SMALL COST. Send for TIlnstrated Cata. 

logue and Prices. Samples by mail 25 cent ... 

W C YOUNG SOLE AGENTb731 ARCH ST. 
• I PHlLAD..,.LPHIA, PA.. 

AGENTS WANTED EVERYWHERE. 

ROLLSTONE VARIETY LATHE. 
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ers and' Buzz Planers; 
Band SawR; Wardwell's 
Patent iSa'w Bench Dowel 
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Machinery always on 
Send for catalogue, �WJI'::; S"(�a*il3�b!'..":.M�a/<OLLS1toN·.E MACHINE 

Iir!Ege, New, Embossed border Chromo Cards, all gold, 
, ilver, motto and h:md, name on, IOc., 13 pkl. $1. Agts' 

latest samples, lOeb. L. JONES &CO., Nass3u, N. Y. 

BOOKWU1'ER F,XGlXE. 
Compact, Substantial. Econom­
ical� and easily: managed: guar­anteed to work well and give 
fnll power claimed. Engine and 
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.. .. """" 28000 ii- " .. " ...... 3M U() .. .. ........ 410 00 
Put on cars at Springfield, O. 
JAMES LEFFEL & CO, 

Springfield, Ohio. 
or llOLiherty St., New York. 

Campaign Goods. 
We are headquartersfor OPEN 

NET WORK BANNERS, FLAGS, 
Sulta.Capes,Caps, Helmetl,Shlrt., 
Torchel, Plcturel, Tranlparenclel 
and all Ca,mpaJgn Er,U'ipments. 
CLlJlIS SUPPLIED, A I. Wanted. .. �����" Complete Sample uit 81.00. 
t���.Bp���t;.';f !Y{!a�;(i;� 
dates,size12x16, eamplelOC. , 4 
for 26c., 1 doz. 6Oc •• 100 for t4. 
Our Prices defY competition! 
Send for flaml)lf's nnd rirC'lllal'l". CAUPAlGN UANt1FAC'l'tlll'G CO. 

10 Ba.rclay St" New York 

HIRES' Iilll'ROVE)) IU)O'I' BEER. Pack­age. 2;,)c. Makes 5 gallons of a delicious 
sparkling and wbolesale bevel'nge. 
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.PERFEC1.' 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers. 
magazines. and pamphlets, bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM. 
ERICAN and SCIENTIFIC AMERICAN SUPPLEME:!I.TTCanbe 
supplied for the low price of $1.50 by mail, or a25 at tbe 
atice of this paper. Heavy board sidesj inscription 
.. SCIENTIFIC AMERICAN ," in gllt. Necessary for 
every one who wishes to pre serve the paper. 

Address ltUNN & CO .. 

�OUTHWARKyOUNDRY � MACH INECOMPAN"'f, 
J 480 Washington Av€'. Philadelphia. 
ENGINEERS &MACHINISTS 
BLOWINC ENGINES AND HYDf?AULIC MACHINERY 
/;lOR' 'A. 50L£ MAKERS OF THE r.1 r NE lV "HPWl[N �SOUTHWARKAuTOMATIC CUT Off S1EAM J!.N.I • 

CUTLER'S POCI{ET IN HALER 
.AND 

1Ir: .... Carbolate of Iodine 
INHALANT. 

A cure for Cstarrh ,Bron­
chiti., Asthma. and all dis­
eases of the Throat anu 

lion-if taken in season. It��Yl
g
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e
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once. It is the King' of ('ona-It lliedicines. A few 
inhalations will correct tbe most OOensive Breath. 
It may be carried as bandily as a penknife. and is guar­
anteed tn accomplish all that is elaimed for it. 
pr:r�:�;� t�:��Iv!��rtr����;gJo?�:�:��!�ru��� a carefully-coDsidered report upon the merits of Cut.­ler's Inbaler in tbese words: "On tbe whole. tbis In­
haler seems to me to accomplish its purpose by novel, 
yet by t.he most simple and elfectual meaDS; to be phil_ 
osopbica] in conception, and welJ carried out in tbe exe .. 
cution." 
.M���� i}1'�7���hf�Intre�"ha�

f
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and more extensive sale tban any Medical Instrument 
ever invented. 

It is approved by pbysicians of every scbool. and in .. 
dorsed by the leading medical journals of the world. 

Ove), 300,000 in Use. 
Sold by Dl'1lggists for S t .00. By mati, $1.25. W. H. SMiTH & CO., PROP'S. 410 Michigan St, Bulfa.lo,N. Y. 

ERICSSON'S 
NEW CALORIC 

PUMPING ENGINE, 
1'0R 

Jlwelllngs &; CJonntry Seats 
lltmJllest! Cheapest! Eoo. 
nomiQaI! Absolutely Sate! 
Delamater Iron Works, 

C. H, Delamater & Co., 
Proprietors, 

16 COl'tllllUlt StJ'eet, 
Ne'v Y ol'k, U. �. A., 

And 40 nem'bOl'lI !St., 
Uhicngo, 111. 

THE 1I0LLAND LUIBRCATOJl, VHlIlIl,}: unO]' 
Is �!l.r anteed to be 1. A petofect in�urance 

against the cutting ot 
Valve>8eat� Cylinder and 
Governor Valves ot the 
engine, 

1 .... IflIm.=I ... IB." 2. It will pay Jar itselt 
, iDsb::monthe,in the saving 

oj'oil, coal, and packing. 3. It will insure mo're 
:h:����n��::;��!�

i
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two strokes I'er miuute, 
thus increasing the power 

oltheengine. lPf'dbvRolland &: Thompson, :.l11 River St., 'l'r( y,.N. Y. 

RECLINING CHAIR 
Can be set to a lying down 
or any positIOn with ease 
while occupying it; can be 
;�����:ki:.
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county ril,lhts fot" Mole; Iull 
size patterns and direct.ion! 
sent to any purt of the U, S. 
Correspondence solicited 91:; Price SU'eet, :Scrnllton, Pn. 

. ---=-- - 8 AND FINE GRAY IRON AL5D STEEL �ALLEA LE: C CASTINGS F R!:M SPECIA\fRNS 
LIN'" )' ,Ne T,NN,,, JAP- P.A1 - c, 

OM"<:; DEV "' co � ""'"'�c ANNINc AN .... � Ttl LEHIGH AvE & AMERICAN 5T PHltA • _. _. 0 . 

VV"ATER... 
Cities, Towns, and Manufactories 

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

Wm. D. Andrews & Bro,. 233 Broadway, N. y, 
lDfrln&en of above patent8 wIllbltPfllllllWted. 
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:EJL.A.ST. 
IRON REVOLVERS, PERFECTlY BALANCE�, 

HaB Fewer Parts than any other Blowe!. 
P. H. II. F. M. ROOTS, Manufacturers, 

CONNERSVILLE. IND. 
B. S. TOWNSEND, Gen. Agt.,22Cortla.nd St., 9Dey St., 
f2�K:E�G�O� ���:nleit��S'Ai;;.o�t�::: �;::::;: 

N"E� YC»:Et..�. 
SEND FOR PRICED CATALOGUE. 

Cornell University. 
COURSES IN 

Electrical Engineering, 

Mechanical Engineering, 

Civil Engineering 

and Architecture. 
Eutrauce Examinations Bellin at 9 A. M., June 

16 allli /Sept. 16 ISS4. 
For the UNIVERSITY REGISTER, containlnl! f"un 

statements rejlarding requ. irements for admission • 
COurses of study. degrees, honors, expenses. free scbo· 
�a[fQiP�'R�8UaR�loro�pe3�ki.�reaiJ*�'v.lPlf�h� 
Ithaca, N. Y. 

PLANING AND MATCHING MACHINE. 
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!3pecial Machines for Car Work, and the latest improved Wood Working Macbinery of all kinds. 

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

FOREIGN PATENTS. 
Their Cost Reduced. 

The expenses attending the procurlng of patents In 
most foreign countries baving been considerably re­
d nced, the obstacle of cost is no longer in the way of a 
large proport,ion 01 our inventors patenting tbeir inven­
tions abroad. 

CANAUA.-Tbe cost of a patent in Canada Is even 
less lhan the cost of a United States patent, and the 
former includes tbe Provinces of Ontario, Quebec, New 
.BrunswiCk, Nova Scotia, .Britisb 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. 

EN(a,,\ NU.-The new English law, which went Into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very modp,rate terms. A Britisb pa­
tent includes England, Scotland, 'Vales, Ireland, and the 
t:bannel Islands. Great Britain is the acknowledged 
financial aud commercial center of tbe world. and ber 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as mucb for tbe patentee 
in Eng-land as bis United States patent produces for 
bim at bome. and tbe small cost now renders it possible 
for almost every patentee in tbis country to secure a pa­
tent in Great Britain, wbere his rigbts are as well pro­
tected as in the United Hates. 

O'rHEIt COlJN'I'ltJES.-Patents are also obtained 
on very reasonable terms in France. Belgium, Germany 
Austria, Russia. Italy. Spain (the latter includes Cuba 
and all tbe otber Spanisb Colonies). BrazJ1, British Indin 
Australia, and the other British Colonies. 

An experience of THIRTY-I-:IGHT yeara has enabled 
thepublisbersof 'l'H}<� SCIENTIFIC A:i\1 EIHCAN to establisb 
competent and trustworthy agencies in aU tbe principal 
foreign countries. and it has always been tbeir aim to 
have the business of their cllent. promptly and proper­
ly done and their interests faithfully guarded. 

A pamph1et containing a synopsis of tbe patent Jaws 
of aU count ries. including tbe cost for each, and otbe 
information useful to persons contemplating the pro­
curing of vatents abroad, may be had on application tu 
this office-. 

MlJNN & ('0 .. Edltors and Proprietors of TH" �CI· 
}7NTIFIC AMEIUO.�J\�. cordially Invite aU persons desiring 
any inforwation relative to patents, or the registry of 
trade-marks. in this country or abroad. to call at tbeir 
offices, 361 Broadway. Examination of inventions, con .. 
sultation. and advice free. Inquiries by mail promptly 
answered 

Address, MlJNN &:: CO., 
Publishersand Patent Solicitors, 

SIll .Broadway, New York. 
Branch Office, C'lr. F and 7th Street., oppo.ite Patent 

otIIce. Washington" D. C. 
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