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MOSSBERG & GRANVILLE MFG.CO. PRO\HDENCE.R.I.

ROLLING, STAMPING, PUNCHING

& WIRE-DRAWING MACHINERY.

$1-STORAGE BATTERY-§

SEND $| FOR SAMPLE CELL.
THE WILLARD ELECTRIC & BATTERY CO.
CLEVELAND, OHIO.

“Tt=Cells = About=Tools”

Every Mechanlc, Metal Worker, or
person interested in \lachlne‘g Sup-

plies should bave our new 18! ool
Catalogue. It contamns 710 pages,
size lexits, and is an exhaustive
and instructive list of all toolsthat
.uay be required, . Mailed free to
any'one mentioning this paper and
sending us 35cents.  Discount, sheet
forwarded with every copy of the
book. Seadstamps or money order.

MONTGOMERY & CO.

MAKERS AND JOBBERS IN
FINE TOOLS,
105 Fulton Street, New York City.

Experimental & Model Work | 4

Circulars & advice free. Gardam & Son, 9 Jobn St. \N.Y.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
«er, kFile, Knife aud Chisel Han-
d'es, Whiffietrees, Yokes, Spokes,
Porch Spindles, Stair Ba!usters,
Table and Chair Legs and otber
irregular work.

§F™ Send for Circular A.

U.s.A.
ELECTRO MOTOR. SIMPLE. HOW T0

make. By G. M. Hopkins.—Description of a small electro
motor devired and cunstructed witn a view ro assisting
amateurs to make a motor wnich ikht be driven w.tn
advantage by a current derived from a “attery, and
walch would bave sudicien: power to operate a foot
lathe or any macn¢ requiring not over one man noOwer.
With 11gures. Lomalnad In ~CIKNTIFIC AMERICAN
SUPPLEM«NT. No. 6i41. ¢Tice 10 cents. To oe bad at
this odice and from all cewsdealers.

EI..'L DRILLING MACHINERY.

HAHI.IFAG TURED BY

WILLIAMS BROTHERS.

. ITHACA, N.V.,
MOUNTED OR ON SILLS, FOR

—_ Putented.
The Ober Lathe Co.; Chagrin Falls, 0.,

| STEAM OR HORSE POWER
SEND FOR CATALOGUE
£33 WILLIAMS BROS. ITHACA.N.Y.

F You Are a Manufacturer of Sheet Metal
articles, you are naturally interested in New Mn-
chinery, and (¢ will cost only a 2¢. stamp 10 re:
us to forward any of the foilowing illustrated clrcn
NO. 1. ROLUNG MILL MACHINERY FOR SHEET METAL
NO. 2. TUBE AND WIRE MILL MACHINERY
NO. 3. SILVERWARE AND COINING MACHINERY
No. 4. HAROWARE AND BRASS GOOOS MACHINERY
No. 8. BICYCLE MACHINERY

ADDRESS
THE WATERBURY FARREL FOUNDRY & MACHINE cCo.
WATERBURY, CONN.

ONLY ALL BQI‘ e P‘l“ﬂ’

WROUCHT STEEL

ln the World, Unbreakable, very
f Dositively safe. Extrewmely
hizh apeeds. Perfectlv balanced any
speed. Cheap fi st cost and power
saver. Steel busabings to fit any
shaft. Up-to-date_dealers will se-
cure te rltory I" For price and
deacrlptlon.

M ‘AN I’IILLEY 0,
and Hamilton Sts., _ Phila..Pa

8~ See SCIENTIFIC AMERICAN, Feb. 6, 1897, meii

Clere Are
Some Left!

Those who want one or more copies of the

50th Anniversary Number
of the Scientific American

should write for them without delay.

1t is practically a beautiful book of reference on
the bistory and growth of Sclence and the Indus-
trial Arts during the last 50 years.

[t is profusely illustrated, printed on heautiful
paper, and conslsts of 72 pages. The price is 25c. a
copy.

It bas received bigh encomiums from the public
and flatterlng editorial notices from more than
three thousand contemporaries. on account of 1ts
fine appearance and the rare excellence of its con-
tents.

It will berecognized In the future. as it is now,
a8 a standard authority on all scientific snbjects
concerning the last balf century.

Sent to ary address on receipt of 25c. Addrees.

MUNN & O©O., Publishers,
361 Broadway, New York City.

CROOKES TUBES AND ROENTGEN’S

l‘homgruohy.—'l'he new phatography as performed bf
the use ot Croovkes tunesns a anurce of excitntion. All
abont (‘rookes tubes. i(lu\'nl'l(‘ AMH(I(‘,\N Sl'PPl K.
MENT, Nos. 1. 189 243, 24 °2. 793,
D035, 980, b, 1 na. b l!l-'iﬁ. 1051. 1lso
SCIENTIFIC AMEKICA Ne 10 und 14, vol. .
These profusely illastrated 8 l'LF 'S contain i
wost exhanstive veries of umcleq on Crookes tubesand
the experiments performed with them. Amoeng them will
be fonnd Prof. Crookes’ early lectures, detailing very
fully the experiments which sa excired the world, and
which are now again exc:ting attention in conneetion
with Roenteen's photozruphs. Price 10 cents each
‘I'! be hud at this office and trom all newsdenlers.

Buy Telephones

THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”’
The difference In cost I8 little. We guarantee
our apparatus and guarantee our customers
agalnat loss by patent suits. Our guaran-
tee and Instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St.. Chicago.
Largest Manufacturers of Telephones

exclugively in the United States.

HOUTS AUTOMATIC TELEPHONE SWITCHES

Some of its advantapges: lat. It is atrictly
automatic. 2d. It coumlvtelv does away
with the * manual” board. ). Con-
nection between snl- erg ix direct and
instantaneous. {th. No central office ope-
rator to hear. delay, or interrupt conversa-
tions.  5th, Uniform and uninterrupted
service at all hours of day or night.

¢®* Thia appliunce i8 sold outright or
leased. at option of customer, and fully
guaranteed.

=end for illustrated c

Houts A wios
Co., I’arker, =o. Dak C.x A

The Van Norman e o
Universal Bench Lathe.

A Lathe, Milling Machine,
*erew Catter and Universal
Gritler in one toal,  The
best tool made for sl Kinds
ol sl wark, Made by
Waltham Watch Tool Co.
BIUTNGEIELD, MARS,
Feaed tor Calaiogue

-
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THE SANDBLAST PROCESS.—BY J. J.

Holizapffel. A full description of thix interesting pro-
cess and of the apparatus employed; with a « i
uf its capabilitie’s and present and future apy
With 8 illustrationa. Contained in SCIEXTIFIC
ICAN SUPPLEVMENT, No. 1010, ’rice 10 cems.
had at this office und from all newsde:lers.

I'tr be

80 YEARS'
. EXPERIENCE.

TRADE MWMARKS,
DESICNS,
GOPYRICHTS &c.

Anyone sending a sketch and description may
qQuickly ascertain, free, whether an invention ls
prabably patentable. Communications strictly
confidentlal. Oldest Mency for securlng patents
in_America. We bave a° W &g on office.

Patenta taken tbrough Munn Co. receive
SCIENTIFIC AMERICAN,

special notice iu the

beautifully illustrated, largest clmulation of
any scientific journal, week!y, terms $3.00 a year;
8ix montha, ND

Specimen copies and
OAK ON PATENTS sent free ress

MUNN & CO.
361 Broadway, New iorl:.

“MooN" AUTOMATIC GREASE zup

It bas beveled leather washer which insures
a tight joine and smooth working.
Washer can be expanded by adjusting a
screw. The 3 i1:rlngc and plunger are controlled §

by the thumb nut on tup of cup ‘I'he feed
is regulated by screw. ‘These etcellent fea-
tures are leaders of others.

If you are interested, talk to us.

AMERICAN INJECTOR CO.
331 Congress Street, W., Detroit. Mich.

SCREW-CUTTING DIE HEADS
SELF-OPENING and ADJUSTABLE.

The best dle head on the market. Some ad-
vantages over “others,” viz.: Theyare
smaller, stronger, wore ¢« umpm_t have nn
levers to srrinu. cannot be elogeed hy

chips, are alwuys reliable, nnil the prices
are right. Nend for deseriptive eiren-
lar * N A" Our die hends are furnished

in nlsea 4u|lable for L-uttlnn' thremlu from
No. 17 wire gauge to fi i di er
CeomeETRIC DRILL Co., New Havtn Cr.

CHAZ. CHURVHTLL & 00, Londen England.
EUROPEAN AGENTS !} WHiTE (HILD & HENEY, Vienns. Austris.

X Ray Apparatus

E, V. BAILLARD, 106 Liberty Street, N.

=g Tht T
EXCHANGE,

1% Barclay St., New York.

156 Adams St., Chicago.

38 Court Sq., Boston,
818 Wyandotte Street, Kansas City, Mo.

We will save you from 10 te 50 per cent. on Typewriters
of all makes. E‘Behcml for Catalogue.
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portunity to better your con-
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a dents and graduates
everywhere. Saeven
years of sncnmﬁ Full

Homc pacticulars free

PRAGUE CORRESPONDE
171 Telephone Bullding, DLTﬂull'. !.IFH-
I\AIARETH INDUSTRIA L C«CH()() L.
ronxville

UNDER_THE CHARGE OF THE SISTERS OF

ST. JOSEPH OF NAZARETH (EPISCOPAL).
Industrial training for girls of good character toren-

r them self-supporting.

Terms 3150 a year.

No vacations.
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DRY BATTERIES.—A PAPER BY L. K.
Rohm, treating of open circuit batteries, historical dry
hatreries, modern dry batteries, Hellesen’s battery,
Brean's battery, Koller’s battery, and the efficiency of
dry cells. With 3 illustrations.  Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1001, Price 10
eents.  ‘I'v be had at this office and from all news-

dealers,
MODEL MAKER 3/5ksion: Avp tancee, aie e

macbinery. M. SANGER, 36 Cortlandt St., NEW YORK

ICE i

$5000 ornot. Send 10 cents to cover postage

nnd expense, and we will gend plan and particulars.
H,. FRANKLIN MF@G. C0O., Syracuse, N. Y.

LSS & HEAD NOISES CURED.
DEAF 1

MACIINES., Corliss Engines. Brewers,
and Bottlers’ Machinery. THE VILTER
MrG. ¢o., 899 Clinton Street, Milwaukee, Wis.

erals nery “tor umu-mr:uml{.. Stutz S8LA2Y - —
gxulphnr, Higeine & Carrollo.aa., as1479 We oner cash ror Slmp]e 1deas. pateuted
Seed ulu- mixer.

an plusaes helpepes. NOPAI N, Whispern henrd.
Bendtol, Hiseox o 8HB B wayy N Y., for Book and Proofs

F.N. ROEHRICH & CO., 108Fulton St., NewYork.
Machinery Designing, Mechanical and Patent Oflice
D rawing, Designs of Manufacturine Plants and Spe-
cinl Machinery, Detail and Working Drawings furnished.
Inv enﬂmlﬂ and Mecbanical Problems worked out.

ToEE)
TYPE WHEELS. MODELE §. EXPERIMENTA L WORK. wuummn
NOVELTIES & €TC. NEW STENCIL WORKS (00 NASSAU 8T N.V.

Calcium car-

WILLSON CARBIDE WORKS Sris Sampics

of 200 Ibs, #15 f.0. b. New York, including iron case
taeckages, Patentees and manufacturers for export.

7 . Office 20 Maiden Lane, New York,

ana 0as ENGINE CAST
and GAS
both Stationary and Marine. Dynamo
and motor parts and complete Machines,
Electrical gupplles. Telephones,

§F™ Send stamp for catalog.

" MIANUS ELEC. CO., Mianus, Conn.

AGENTS
SALESMIQVIAT ON SIDE LINE
For U &emnﬁ'}tﬁ'gg t}l}(;':xrgg‘an Fee(})lggﬂ;&eﬁatchets.

Every man working metal needs it.
“ « L. SMITH, 1305 Arch St., Phila., Pa,

'WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Stee) Towers and Tanks.
La. Red Cypress Wood Tanks a specialty,

W. E. CALDWELL CO.,
217 E. Main 8treet, Louisville. Ky.

D'XON!S Write the Smoothest and

Last the Longest.
American Graphite

Mention SCIENTIFIC AMERICAN
PENCIL

and send 16 cents for samples
wortb double the money.
J0S. DIXON CRUCIBLE CO., JERSEY CITY, N. ).
e L]
Experimental Science
By GEO. M. HOPKINS,
17th Edition Revised and Enlarged.

841 pages, 782 fine cuts, substantially and
beautifully bound. Price in cloth, by mail,
$+. Half morocco, $5.

This splendid work is up to the times.
[t gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone. young or old. information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation.

Send for illustrated circular and
complete table of contents. . . «

MUNN & CO., Publishers,

Stool, A. Monkiewlc. ................ 1. 4R 2

:{2‘31, toldéﬁgl g:«ilt;.ﬁ tC Houghton................. 58159 Office of the . . .

Stopper. ottle stopper.
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