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Both the Frames and Blades of our Star Hack
Saws are now as perfect ashuman skill can make
them. The Frame is steel, polished and Nickel
plated, and will hold all blades from 3 to 12 inches,
and face them in four directions. With the extra
clamp, as seen in the cut, all broken Lilades can be
used. These Saws have a file temper, and one five
cent Blade will cut iron or soit steel stendily for
several hours, doing more work than a doilar's
worthof fi

$1 00

Clam 0 10
. Bladcs per doz. 551, 60(3 65¢ 700 85¢c 95¢ $1 05
Inches long 8 10 11

Frame, Blades or Clamp. sent by ma11 pre paid on

[Ty

receipt of price. Also ior sale by all Hardware
Dealers. All goods bearing our name are fully
warranted.

MILLERS FALLS CO.,
93 Reade 'ciu-m:-t, New York.

STEEL BALLS.

For Ann-Frlcuon Beuri 8y of
est Cast S ,l]gnéd,
round, and

3-16 {n. t0'2 in. diameter.

! in uniformity of temper. and in ac-
F ed unequaled.

ICE-BOATS — THEIR CON STRUCTION

and manzzement.. With working drawings, detaiks,and
directions in full. Four engravin mwwmf1 mode of
construction. Views of the two fas ice-salling boats
us d on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE=
MENT, 1. The same number also containsthe rules and
regulations for the formation of ice-boat clubs. the salle
ing and management of ice-boats. Pnce 10 cents.

Te KUDAK CAMERA

) Makes 180 Instantaneouns
A Pictures by simyply pressing a
button. Anybody ean use it whe
can wind a watch. No fecusing, -
Ne tripod, Rapid Reemlmcar
. Lens. Photogra 8
E moving objects.
be used indoors.

Bivikioo of Litbor -
—-t}perytor can finish :

his own pirtures, or
Aendthem to the tacs-
tory to be tirished.
Morocco covered Ca-
mera, in handsome
. sole-leather case,
loaded for100 pictures,
For full deseription of 'h oduE" see SCL. AM., Sept. 15, 88,

Price, $25.00. Reloading, $2.00.

The Eastman Dry Plate & Film Co.

Rochester,N. Y. {15 Oxford St., London.

Send for copy of Kodak Primer with Kodak Photograph. *

TEAD SMELTING._A FULL DESCRIP.

tion of the Lewis Bartlett vrocess, by Willam Ramsay
illustrated with 9 engravings, Contained in Scmn’rlmd
AMERICAN SUPPLEMENT, No. 5493. Price 10 cents.

T be had at this office and from all newsdealers.

Barnes FODt-PEl\;Ie}' Machmery

Complete outfits for Actual Worksnop
Business. A customer says : “ Consid-
ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I can turn steadily for a whole
day, and at nigbt feel as little m-ed
as if I had been walkmg around.”

R Descriptive Price List I're

W. ¥, & JOHN BARNES CO.,

1999 RUBY ST Rockford, Ill.

T(I BUSINESS MEN.

The value of the SCIENTIFIC AMERICAN as an adver- !
tising medium cannot be overestimated. Its circulation -
is many times greater than that of any similar jour nal
now publisbed. It goes into ali the States and_Territo-
ries, and is read in all the principal libraries and reading
rooms of theworld. business man wants something
more than to see his advertisement in_ & printed news-

per. He wants circulation. This he has when he
?dvert ises i the SCIENTIFIC AMERICAN. And do not
et the advertising agent intuence you to subst\tute

some other paper 1or the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuica you decide 1t i8
for {our interest to advertise. Thisis frequently done,
for the reason tnat tne agent gets 'a farger eommission
from the papers havm%_usmu,u circulation than is allow-
ed on the SCTENTIFIC RI

For rates see top of first column of tbis page, or ad-

dress
3 MUNN & C0.. Publishers,
361 Broad New Yor

Address JOHN A. ROEBLING 'S SONS, Manufactur- '

erg, Trenton, N.J., or 117 Liberty Street, New York.
‘Wheels and Rope for conveying power long distances.
Send for circular.

PATENTS,

M ESSRS. MUNN & CO., in connection with the pubh-

catlon 0f the SCIENTIFIC AMERICAN, continue to eX-
amine improvements. and to act as Solicitors of Patents

#Z“ for the H

preparation of Patent Drawings, Specifications. and the !
ruspcution of Applications for Patents in tbe United |

for Inventors.
In this line of business they have had_ fort

e e. und_now nave unegualed factil

Btates, Canada, and Foreign Countries. Messrs Munn &

Co. also attend to the preparation of Caveats, Copyrights
lor Books, Labeis, Reissued. Assignments. and Reports
All business intrusted to
lone with special care and promptness, On very

Infringements of Patents.
t em is
reasonable terms

A pamphlet sent free of charge, on application, con~
O
cure tbem; directions concermmz Labelo. Copyng Ata.

8-
%ﬁumems. Rejected Cases, Hints on the Sale or Pa-

c.
Wealso send. free 0f charge, & Synopsis of Foreign Pa-
tent Laws,.showing the cost and method of securing

taining full information about Patents and how to

esigns, Patents, Appeals. R

patents in all the ‘E rinipal countries of the world.
MUNN 0., olicitors ot Patenu,
361 Broadway, New Y
BRANCH OFFICES.—No. 622 an
gific Bullding, pear 7th Street, Walhmzw

urmslu-cl, from [

1n gquality and density of metal, ‘

curacy and nicety of finish warrant- ;

l?" Samples and prices on applica~ '

ork
d 624 F Street, Pa~
D.C

BsTA

chlcago.

THE GUTTA PERCHA & RUBBER MFG. co.

The Largest Manufacturers of Mechanical Rubber Goods in the World.,

Packing, Belting, Hose, Mats, Matting, etc.

356 WARREN STRLET, NEW YORK,

San Francisco.

BI.ISEED 188808.

Portland, Oregon,

: Geo. W. Polk.
| full practical directions and spe
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-

A new and_valus)] tpzmer cont.atning

ions_for the con-

grayvings dmwn to scale, showing the form, position,

andarrangem eut ofallthe parts, Conta ned 'In SCIEN=

TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
euts. To be had at this office and of all newsdealers

JENKINS' AUTOMATIC AIR VALVE

Wa do away withthe expan-
&1 sion of metal, and depend on
an expansible elastic plug of
Jenkins Packing, made special-

jng a perfect seat.
PRICES, PER DOZE
Finished & Nickel Plated $750
Sy Drip Cupsfor same,
JENKINS B]u)S., 71 John St.,N. Y.; 105 Milk sn
Boston‘ 21 North 5th 8t., Pbila.; 54 Dearborn St.,Chicago.

RECENTLY PUBLISHED.

 Ournew catalogue containing over 100 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,
3()1 Bnoadwny, New York.

STEAM ENGINES

Uprightand Horizontal,
Stationary,

Portable and Semi-Portable.
8 to 16 Horse Power.
Nlustrated Pamphlet Free. Address
AMES LEFFEL & Co.

o SPRINGFIELD, OH10,
or 110 leerty St.. New York

INVENTORS and others desmng new artwlesmanufac—
tured and mtroduced address P. 0. Box 86, Cleve]and 0

GUILD & GARRISON

i Builders of Steam Pumnu for Ll?mds or Semi liguids.
High Grade Vacuum Pumpas, Filter ’ress Pumps,
Air Compresnors, Acid IBlowers

Agitators, Condensers for Pans, E
: Pumps, Vacuum Apparatus, etc.

Feed Pumps,
ngines, Steam

ly for the purpose, thus insur- y

Boston, Mass.

TH ERMO MAGNETIC GENERATOR
and Motor.—Description of an apparatus devised by
Mr. Menges for thepurpose of generating electrieity by
the direct conversion of heat, or by a more direct con-

version than that of an ordinary dynamo. With 5 fig-

| MENT, No. 633.

. and from ail newsdealers.
‘Wanted 50,000 anyers

SAWS and Lumbermen to SAws
send us their full addriss for a %}py of Bm-

erson’s (¥ Book are firat
to introduce NATURAL GAS for heating and
S S
WELLS BROS. & CO.

tempering Saws with wonderful ef up-
on ippraving Lheu' quality and toughness’
cnabline aa 10 reduce F iCes.
EYMERS |N. SHITH & co. (Ltd.).
fraver Fallw, P
CREENFIELD, MASS.
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Giant Screw
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OR SALE—STATE RIGHTS. For the Best
¥Water Closet in the World, SANITARY PLUMBING
MFPG. Co., 910 Webster Street, Oakland, California.
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& certiflonte
. oFAN,

PULLEYS, HANGERS

FRICTION CLUTCHES.

- Y Park Place, N. Y,

PROGRE&S MACHINE WORKS,
. F. BROYR

COPPER T U BLS.
SHEET BRAGE BR ASS?HRF.

TRAMWAY, COMPRESSED AIR. —DE-
scription of a Tramway recently constructed between
: Vincennes and Ville Evrard, and the relling stock of
: which is propelled by a mlxture of cempressed air and

i steam. With 2 figures. Contained in SCIEXT:FIC AMERI-
CAN SUPPLEMENT, No. 63%9. Price 10 cents. Tobe

had at tbis office and from ail newsdealers.

I‘s-c*r Pipe Wrench,
2 Porfert Wrenches
¥ wont, EXUTI“H naid,
for §. H.o W AT
WATTTH, \r'[a,nuf'
W Warren St 'J\ ¥,

ESTABLISHED HALF A CENTURY.

MEENIN S

£ 2BURGLAR

SAFES

i}

Pm' i~2 i m

HAVE A ATEN"M:RQVEMENTS

Not FoUND IN MAKES

THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSF RoRe 10 SECURe

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENGLAND.

+

THE (“UPI INGPAD. —H()\V T() MAKE
andhow to use: with anengravineg, Practical directiona
hOW T4 rL the pelitine pad, und nlaptheuniineink
by whicht IB couu,s Are madeo; how to apply the written
letier ta the ; how to tRkenff eopies of the letter
{Containsd in BOD E\'] IFIC AMERICAN BSUPPLEMENT, NO.
43w, Frice 10 cents, sale at this pfiee and by all
. newsdealcrs in all narTs of l.hr- muntry

The OUSHN[AN Patent
8 Pinion Geared Scroll Chucks
with their latest improvements:
are unexcelled. Made in all sizes '
from 224 inch to 12 inch diameter,
and are sold by the trade all over
the world.

Manufactured by
The Cashman Chuck Co.,
Hm ttord, Conn.

NEW cATALOG uj
VALUABLE PAPERS

Contained in Scxmwmmc AMERICAN SUPPLEMENT, sent
Sree rglr rge to any address. L
& Co., 361 Brondwuy, New York.

CHEMICAT. AND ALLIED INDUS-
trli-e,— Py Watsnon Bmith, An eieborate roport upon
the ovfeets Hlustrative of the progress, ndvance, and
resetlc nosition of the chemical Industrles shown ut the i

grenestor Hoyal Jubilee Fehlpitinn, Contalt
HelRNT IFIC AMERICAS BUPPLEMENT, NOS. G2F
620, 830, 638, Priee 1 cents cach or 8 cents

A [
(2o
'{’nl’ Ll e

INISTS’SU \| LATHES L,/
R
SEND I3 CENTS l SHUCRS 0%

M FOR ILLUSTRATED CATALOGUE \J’ SCRTWS
MONTGOMERY &COQ 105 F SLTON ST NV OQ\CM\'DMSU
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WEITMYER PATENT FURNAOE B
1DE Automatic Engines, Traction and Portable Engines,
STEADM ROAD
Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa.,U.S. A,
New York Office, Mesare. Fleming & Kimball, 17 Dey Street. New England

Office, Messrs. Jobn Post, Jr. & Co., 70 Kilby 8treet, Boston. Baltimore
Office, Messre. Thomas K. Carey & Bro. % Light Street.

ures. Contained in SCTENTIFIC AMERICAN SUPPLEa:
Price 10 cents. Tobehadatthisofice ;

SYRRCST HLLEEL OV WOAKS

‘W B BURNS PROP™™

4% AMERIGAN 3ELL TELEPHONE 0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by allknown
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by itoritslicensees responsible for such
unlawful use, and all the consequences
thereof and liable to suit therefor.

ERIE ENGINE wox

STATIONAR

JAMES B. EADS —AN ACCOUNT OF

tbelife and labors of this eminent engineer. Witha
portrait. Contained in SCIEXTIFIC AMERICAN SUPPLE-
MENT, No. 59:2. Price 10 cents. To be bad at this

]
office and from all newsdealers.

AND FINE GRAY {RON ALSO STEEL

AI ABLE CASTINGS FROM SPECIAL gans
NETst,, ""

THOMHSDEVUN&WJ‘W e e (P L

LEHIGH AVE % AMERICAN ST. PHILA.
T EI E

Seientific Jmevican

E£5TABLISHLED 1846.
The Most Popuiar Scientific Paper in the World.

,.

Only $3.00 a Year, including Postage. Weekly,
53 Numbers & Year.

This widely circulated and splendidly 1llustrated
paper i8 publisked weekly. Every number contains six.
teen pages of useful information and a large number of

original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Pbotography, Archi-
tecture, Agriculture. Horticulture, Nutural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canads, on receipt of tinee dollurs by the pub-
lisbers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post

-Masters, Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Boney carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ade
dress all letters and make all orders, drafts, etc., pay-

able to
MUY & CO.,
36| Broadway, New York.

THI

Scientific American Supplement.

This is a separate and distinct publication from
THx SCIENTIFIC AMERICAN, but is uniform therewith
In size,every number containing sixteen large pages full
of engravings, many of whicb are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT I8 publisbed
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralo y,
Natural History (eography, Archeology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi.
neering. Steam and Railway Engineering, Mining,
Sbip Building, Marine Engineering, Photogruphy,
Tecbnology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub.
lication.

T he most important Engineering Works, Mechanisms,
and Manufacturesat home and abrozd 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 tbe SUPPLEMKNT, both mailed -
for one year for $i.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co.s 361 Broadway, N. Y,,
Pablishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples 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 resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings ia
perspective and in color are given, togetber witb full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulalion of any
Architeccural publication in the world. Sold by an

ollers of Every
Description.

onLIL.ERS,

AMERICAN, INC

newsdealers. $2.50 ayear. Remitto

MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS.

“ Scientific American® igprinted with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lo?-
bard 8ts., Phila.,and 47 Roee 8t., opp, Duaue 8t,, N. ¥,
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