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Model RemiI?-gton:NEW MAIL 
Typewriter CUSl?ionT;;!�J'a':.lf,�ntSPokes .-P+-'7'I!. i With PneumatIC TIres, $120 

I Also $135 and $150 patterns. 
• I :: ��r�s

N��tN�h: · . : .·ll� For Ease and Convenience of Operation, Simplicity of Design, Handsomest and best Diamond I Safety. Send for Catalogue 
and Durability of Construction, is 

UNElQU A..LElD. 
SEND FOR CATALOGUE. 

SEAMANS & BENEDICT, 327 Broadway, N. Y. 

(Ind Second-Rand List. '""""' 
! WID. Read & Mons, 107 Wash'lon St. Bosron,!ass 
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I 
WEBER CAS AND CASOLINE ENCINE 

Simplest ,md most economical 
engines on earth. 

Fnlly Gnaranteed. 

IDDAIS. 1 
"Improvement the order of the age." 

I THE SMITH PREMIER TYPEWRITER 

A boy starts It, requires only .. 
few minutes' attention a day. 
Guaranteed cost of running 1 ct 
per hour per H. P. Write for 
catalogue. Address Drawer 200, 
Wener Gas Engine Works, 

KANSAS CITY. MO • 

OVERMAN WHEEL CO. RegUlar} 
.OSTON. WASHINGTON. DENVER. SAN PRANCISCO. Junior 14 styles and sizes 
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,
he season of 

Z>C> U &EE� �C>�E�'l' Ordinary $6.00 to $65.00. 
, ESTAB),ISHED 1846. W e  can supply i t  with the I Latest improvements, registers for ex-Motor 01 the 19th Centnry I posures; glass plate attachments; daylight 

Cost a��� �:e°';,"e'i,f °:"e'iiour to loading, e tc , etc. Send jor catalogue. 
• The Most Popular Scientific Paper in the World 
! Only 53.00 a Year, Including Postalle. 

���,1��;:;:',\����2!��'-::-:;;�lies." THE EASTMAN COMPANY, I Weekly-52 Numbel's a Year. 
Important Improvements. 

All the Essential Features ",reatly perfected I TlIi. Widely circulnted and splendidly illustrated 
The Most Durable in Alignment. paper is published weekly. Every number contains six-Whatothe

i�::!i�����eis stated ROCHESTER, N. Y. Easiest Runnin" and Most Silent. I f f I . f tl d I b of All type cleane� inlO seconds without soiling the hands, teen pages 0 use u III orma on an a argenum er CHARTER GAS ENGINE CO. 1-------------- The Smith Premier Tyoewrlter Co., Syracuse, No Y .. U. S. A. ori"inal engravin�s of new inventions and discoveries. P. O. Boxl4B, !oOlerlin""III. I I � Send for Catafogue. representing Engineering Works. Steam Machinery, 
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New Inventions. Novelties in Mechanics, Manufactures. 
i 80 X TOO L POST WRENCH ES, Chemistry. Electricity. Tele"raphy. Photography. Archi-

))1"01) ForKed from Bar �teel. tecture, Agriculture. Horticulture, Natural History. 

: LIFE OF AN ANT.-BY E. A. BUT- i 
etc. Complete list of patents each week. 

95 MILK ST., BOSTON, MASS. Iler. An entertRininji( paper on the life of an ant from 
the egJi( to the mature state. With an account of the 
curious babih of these in�eC[8. 'Vith 4 ill u8tra.t ioml. 

Con tamed in SClENTIFIC AMERICAN StrPPL'EMENT. No. 
This Company owns the Letters Patent �n�W��'.:'I���

.
c ents. 1.'0 be had at this office and from

, The BILLINGS & SPENCER CO., 

Terms of �lIbsCl·iptioll.-One copy of the SCIEN .. 
'l'l.trlC AMERICAN will be sent for mle year-52 numbers
postage prepaid. to any subscriber in the United States, 

Canada. or Mexico. on receipt of tlu'ee dollal's by the 

granted to Alexander Graham Bell, March I __ .. . _� _____ . 
Hartford, Conn, publishers; six months, $l.50; three months, $1.00. 

elnbs.-Special rates for several names. and to Post -------------------------------- Masters. Write for particulars. 
7th, 1876. No. 174,<165, and January 30th, I 
1877, No. 186,787. 

The transmission of Speech hy all known 
forms of Elpctric Speaking TeleptlOnes in
fringes the right secured to this ClImpany 
by the above paten IS, and renders each 
individual user of telephone, not furnbh
ed b y  it or its licensees responsible for Rucll 
unlawful use, and all the consequences 
thereof, and liable to suit therefol·. 

fIRE·PkOOF. Easily applied by anyone. SendforSamples and Delcriptive Price List. 

H. W. JOHNS MANUFACTURINC COMPANY, 
H. W. Johns' Asbestos "FIre and Water-Proof Sheathing. Bnilding Felt, Steam Packings 

Boiler Coverings, Liquid Paints. Roof Paints. Roof Cement. Fire'Proof Paints, etc. ' 

87 MAIDEN LANE, NEW YORK, 
JERg,EY CITY, CHICAGO, PHILADELPHIA. BOSTON, ATLANTA, LONDON. 

ELECTRIC POWER APPARATUS, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 

SAFE, SURE, RELIABLE. 

The safest way to remit is Dy Postal Order. Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly addressed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts. etc., payable to 

IUUNN & CO., 361 Hroadway, New York. 
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THE 
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E!'!TIllIA'l'IiS FURNISHED. !'!KND FOR CATALOGUES. 

I This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN. but is uniform therewith in size. 
every number containing sixteen large pages full of en
gra vings. many of which are taken from foreign papers 
and accompanied with tr&Il8,lated '�!'liCfIpt\!lll8. 'rHB 

SCIENTIFIC AMERICAN StrPPLEl\JENT is published week ... 
ly. ami includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts. embracing Biology. Geology. Mineralogy. Natura) 
History. Geo�raphy, Archreolo�y. Astronomy Chemis
try. Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering. Mining. Ship Building. 
Marine Engineering, Photog'raphy, Technology. Manu
facturinjit Industries. Sanitary Engineering. AgriCUlture. 
Horticulture. Domestic Economy. Biography. Medicine. 
etc. A vast amount of fresh 

-
ld valuable Information 

THOMSON-HOUSTON MOTOR CO. , 

620 ATLANTIC AVENUE, BOSTON, MASS, 

Com��e��!s�iPt�n�P�l��ry I '�W;;������ ENGINES, BOILERS, BRICK 
PLANTS, AND ROLLING MILL 

MACHINERY. 

Carlins' Sons The new quick-winding Wa
terbury watch has a jeweled 
movement and is cased in 
coin-silver, and gold filled 
cases. 

! Four'�i:>ruUl liOl::ltlUg Engine. 

American machinery and 
brains have added beauty 
and elegance to a watch that 
was always noted as a 

PATENT JACKET KETTLES riA 
Plain or Porcelain Lined. 

Tested to 1m lb. pressure. Send for Lists. 
BARROWS-SA VERY CO., 

S. ]i'ront & Reed Streets, Philadelphia, Pa. ,c 

Oood time-keeper. 
It is still a low-priced watch. 

No cheap Swiss watch
made by the foreign labor 
system-can compare with 
it. 

AIQ' Jeweler .ell. it. 4 

�ATENTS! 
WI�E��:�u��t�n& o�h!n 

S';\'I���� 
AMERICAN, continue to examine improve
ments, and to act 8S Solicitors of Patents 
for inventors. I In this line of bUsiness they have had fort1/-ji1'P lIfIU'S' 

�:;'��:t{on �? P��:nt 
h�;:w

1i����8�e�ih���l���, ��� tg: i 
prosecutIon of Applications for Patents in the United I 

States, Canad, and Foreign Countries. Messrs. Muon 
&: Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels. Reissues, A88iji(nments, and 
Reports on Infringements of Patents. All business in
trusted to them is done with special care and prompt-
ness, on very reasons ble terms. I 

A pamphlet sent free of charge on application, con- I taining fun information about Patents and how to pro-, 
cure them' directions concerning Labels, CoP yrilifhts. II Designs, Patents, Appeals, Reissues. Infringements, 
Assignment.. Rejected Cases. Hints on the sale 01 
p��n!r8�;�nd, f"u of cJla'Tqe. a Synopsis of Foreign Pa- i 
tent Laws, showing the cost and method of securing , 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitor8 of Patent8. 
361 B roadway, New York. ! 

BRANCH OFFIUES.-No. 622 and 624 F Street. Pa- I' cillc Bulldlllll. .ear 7th Street, WubingWn, D. C. 

Whichever you prefer, we can 
supply you with the most mo
dern, efficient and economical 

----------------------------------

ELECTRO VAPOR ENGINE. 
OIL or GHEA.SE1 t 

Cups. It will pay you to inves- I 

��r:ec;,':{ ������u�t���u':� '
I\'

· 
GAS DR GASOLINE FOR FUEL Valves, LubrICators, on and I 

Grease Cups. etc. and be con- ' 
I vinced thatwe areheadquarters. NO BOII.ER. NO FII{E. NO UAl\GElt. Any dealer can supply you with ' 

"Lunkenheimer" goods. M e n t i o n  the NO ENGINEER. 
'I'he LUllkellhpiJner Bras!!I ll'Ifg. Co., 

CinCinnati, Ohio, U. S. A .  Engine operated b y  spark 
from small battery. ll1l1lk YOIl rUTn the �witcll, 

li:nlilinp does tIle "est. 
Regan Vapor Stationary 

En"ines, 1 to 12 H. P. 
gi!i[,a:l5o ��P1Y[ofu�r.�J!s �: 
pacity. 

---MANUFACTURED BY---

THOMAS KANE & CO., 
CHICACO, ILL. 

arSend stamp for catahx,rue .. V." 

ElI:>ISC>NT 
CENERAL ELECTRIC co. 

INCANDESCENT AND ARC LICHT PLANTS. 

Stationary and Railway Motors.-Lamps.-Safety Devices. 
DIS'I'RICT OFFICES. 

Canadian .. . . . .  Mdison BUildinl<� 77 Bay S
. 
t. Toronto, Can. \ Pacitlc Coast .F.di.on B'lding, 112 Bush St., S. Fran.,Cal. 

���i�� ... · ..... ":::::EdjBoJ�u'lai� �1r�:ft1.?��:r�'0��: Pacitlc Northwest ... Fleischner Building. Portland, Ore. 
New England ..... . . . ......... . .. 2COtiS �t .• Boston. Mass. Rocky Moun tain ..... Masonic Building. Denver, Colo. 
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© 1892 SCIENTIFIC AMERICAN, INC. 

obtainable in no other publication. 
The most importaJl t Enqineerin!1 n""orks. Mechanisms. 

and Manl!factures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM

ERICAN and one copy of the SUPPI"EMENT, both mai led 
for one year for 17.00. Single copies,lOcents. Address and 
remit by postal order. express money order, or check. 

llIUNN & CO., 361 Broadway, New YOl·k. 
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�uildinn �dition. 
THE SCIENTIFIC AMERICAN A R CHIT EC T S' AND 

BUILDERS' EDITION is issued monthly. 12.50 a year. 
Single copies. 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages: forming u. 
large and splendid Mal!"azine of Architecture. richly 
adorned with elegant p�ates in colo'Ts. and with other fine 
engravings i illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resl
dences. city and country. including those of very mod
erate cost as well as the more expensive. Drawingsln 
perspective and in color are given. together with fulJ 
Plans, Specifications. Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnificent work: 
have won for it the l�arKest Circulation of any 
Architectural publication in the world. Sold by all news
dealers. $2.50 a year. Remit to 

MUNN & CO .. Publishers, 
361 Broadway, New York. 
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All about Columbias in Book about 
Columbias, free on application.JJ:l w.v. Co-
lumbia agent, or sent by mail for twn; .... 
two-cent stamps. Pope Mfg. Co., 221 

Columbus Ave., Boston. 

PRINTING INKS 
The SCI1!:NTIFI(' AMERICAN i. I>rinted wlt.h CRAS. 

ENEU JOHNSO N & CO.'S I NK. Tenth and Lomblud 
Sts., Philadelphia, and '7 Rooe St .. oPP. Puane. New York 
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