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~ GATES ROCK &
ORE BREAKER,
Steam Qre Stamp,
~ Mining Machinery,

50 years experience as builders.
GATES TRON WORKRKS,
Dept. C, 650 Elston Ave., Chicogo,

T' You Hre a Manufacturer of Sheet me(al
articles, you are naturally interested in New Ma-
chinery, and it COst, y a 2c. stamp to request
us to forward any of the followmg illustrated circulars:
No. 1. ROLLING MILL MACHINERY FOR SHEET METAL
No.2. Tuse AND WIRE MILL MACHINERY
NoO. 3. SILVERWARE AND COINING MACHINERY
No. 4. HARDWARE AND BRASS GOODS MACHINERY
No. 5. BICYCLE MACHINERY
ADDRESS
THE WATERBURY FARREL FOUNDRY & MACHINE CO.
WATERBURY, CONN.

Exbaust Fans.

Low Priced but Cuaranteed

W Hend por Catalogue K.

- FANS anDo WATER MOTORS

OF ALL KINDS.
SPECIALTY MANUFACTURING CO.

187-195 S. Meridian St., INDIANAPOLIS, IND U.S. A

“Queen” Builder's Transit o755

IMPROVED TRANSITS AND LEVELS

Graduated entirely on our large divid-
ing engines. Special award at World’s
Fair. All kinds of Engineering, Sur-
veying and Drafting Instruments and
Materiais. 220 p. Illustrated Catalogue
mailed free only if this ad. 1s mentioned
QUEEN & CO
1011 Chestnut St., Plulndelplun

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full details of the process.
wWith one illustratien. Contained in SCIENTIFIC AMER- |
ICAN SUPPLEMENT. No. 1012, Price 10 cents. 10 be !
had at this office and from all newsdealers.

’I‘RA“ISITS AND LEVELING INSTRUMEN’I‘S

’BAB] E BENCH LEVEL

Bottoms
ound true,
uals ground

graduated

TR

Size 4 in. to 18 in, Price $2.60 to 8. For book on the level

C. F. RICHARDSON & SON,
P.0.Box 977, ATHOL, MAsS.,

U.s,
AMERICAN UNDERWRITER cze=
WATER RELIEF VALVE.

For use on Pumps—either
Steam, Rotary or Plunger.

AMERICAN CYLINDER
RELIEF VALVES.
8F~ Send for Catalogue A.
AMERICAN STEAM GAUGE 00.;
34, 36 & 38 chsu don 5:., Bosmn, Mass.

THE‘ OBER LATHES

For Twning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, kile, Knife and Chisel Han-
dles, Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other

FOR VENTILATING, |

. His salary goesin your pocket.

DESCRIPTION :

Furnished in
two styles of
dials, Roman and
Arabic; and two
styles of finish
11t and nickel.
atentedwinding arrangement, with polished
spring encased in a barrel, thus giving main-
mmmg power, Second hand, patent escape-
ment, 240 beats per minute, short wind. The
movement is covered with a cap, which, screw-

ed fast to a collar, holds it in position. strength
ensthe case and makesiit practically dust-proof
ARAN

il

TEE
PRICE,

Your money back if you

it’s Very Economical.
Simple, Safe, and RReli-

able, and Weber Gasoline
Engines require me engineer,

WEBEREGAls é GASOLINE
NG| . — "
402 Southwest Boulevard, Knnsns Clth Mo.

This beats Wind, Steam. or Horse -
We otter the

for X150, less 10z discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
therefore we can make the 8rice. Box-
ed for shipment, weight 309 pounds.
Made for Gas or Gasoline.

Write for Special Catalogue.

WEBSTER M’F’G CO.,
1074 West 15th Street, CHICAGO.

"POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENGINE.
LOCAL AGENTS WANTED.
Steamand Vapor Launches
Row and Sail Boats.
Send for catalogue, Specify
one wanted.

THOS. KANE & CO.
64-66 Wabash av., Chicago.

ELECTRO MOTOR. SII\IPLE HOW TO

mu&e By G. M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting

irregular work.
. ¥ Sendfor chular A.
The ()ber l.nthe Co., Chnnrln Falls, 0., U.S

GAS OR UJAPOR ENGINES

1 and 3 H. P.,

For Row Boats or Stationary Work.
No Fire. Absolutely Safe.
High Grade and Low Prices.

% H. P. Pumping Outfits. |

All sizes Stationary up to 2 b. p.

8~ Send stamps for descriptive
matter and prices.

PIERCE ENGINE CO.,

) _ Putent el

17 N 17th St., RACINE, WIS. :

THE COPYING PAD.-HOW TO MAKE

and how to use; with anengraving. Practical directions
how to ,:rr,f':urt’ the gelatine pad, and also the aniline ink

by which the coples are made, how to apply the written
letter to the

é) how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
435, Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

“Wl]LVERlNE" GAS P GASUI.lNE
ENGINES, STATIQNARY

y and MARINE
The * Wolverine ’is the only re-
versible Marine Gas Engine on
themarket. It is the lightest en-
ginefor its power. Requiresno
licensed engineer Abso-
mmmc| utely safe. Manufact'd by
NOLVERINE MOTOR WORKS.
12 Muron Street,
GRAND RAPIDS, MICH.

THE IMPROVED GAS ENGINE.'

Two cylinders in one casting.
Occupies less space and weighs
less for its power than any engine
made. Can be used wherever pow-
er is required. Either sta-
tionaryor marine. No fire.
No beat. No smoke. Noli-
censed engineer required.

8F~ Send Sforcatalogue.
SINTZ GAS ENGINE CO.,

Grand Rapids,
Mich,, U. S. A,

CIENTIFIC AMBERICAN KU l’I’LE
MENL. Any desired back number of 1hr- HOOENTIRIT
AMERICAN SUPPLEMENT cup be bud ac this offiee for
16 gents,  Alsn Lo be had of newsdeaiers i all parts of

0 DYNAMOS,

FOR ELECTRIC LIGHTING. |

business.
18 Iight ;ﬁ c.p.ll(l volt dynamo

Other sizes, up to 75 lights, 160 p
High grade machines. Satisfaction -
uaranteed. Electric motors 1§ to
h. p. any voltage. Stor e _bat-
i teries for all purposes.
& Co., 30-34 Market St., Chicago, 1.

1

Bros. |

amateurs to make a motor wnich might be driven witn
advanrage by a current derived from a Dattery, and
which would huve sutticient power to operate a foot
lathe or any macbine requiring not over one man power.
With 11figures Contained Ip SCIKNTIFI(' AMRERICAN
SUPPLEMuNT. No. 641.
rhls omce and from all rewsdealers

TS OF CASTING

ODEL ENG

5

[ ]
Universal Bench Lathe.

The Van Norman

A Lathe, Milling Machine.
Screw Cutter and Universal
Grinder in one tool. The
best tool made for all kinds

SPRINGFIEL)., MASS.
Sendfor Uatalogue

Kruegers Automatic Self- Regl_ster-
ing Lumher Measure gj“ﬂf”.

l\'ﬁ'n !
Saves Time and Mental Wear Il
and Tear. Avoids costly mis-
takes measuring lumber. Be-
ing exact, it prevents contro-
versies over invoices between
buyer and seller, Does away l{
with allslowmethods. Eas to
understand and operate ne ~
trial convinces of i
THE JOHNSTOWN SPECIALTY CO

Pa.

Johnstown,

ACETYLENE APPARATUS. —ACETY-:

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, descrihing, with fuli illustrations. the most
recent. simple, or home made and commercial apparatus
for generating acetvlene on the large and small scale.
'I'ne gas as made for and used by the microscopist and
student ; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037
Price 10 cents. ‘T'o be had atoﬁice

“muuw' AUTOMATIC GREASE €UP

It has beveled leather washer which insures
a tight joint and smoeoth working.
Washer can be expanded by adjusting a
screw. The spring and plunger are controlled
by the thumb nut on 1(\ 1 of cup. The feed .
is regulated by screw. Uhese excellent fea- |
tures are leaders of others.

If you are interesteq, talk to us.

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

‘KRAFTUBERTRAGUNBSWERKE RHEINFEI.DEN

- The Yankee Dollar watc

Ausolutely puaranteed torane yew same gy a Fondred Dollare Watch,

Weight, complete, only 354 ounces.
<™ READ OUR ABSOLUTE GUARANTEE. 48

MADE IN AMERICA BY AMERICANS.

Wer.
W EBUI‘ILR 2% actual horse power

price 10 cents. To be bad at *

Just the wateh for rougel: wse—Hunting,
Tamping, Fishiug, Yacuting, Rieyoling,
nnd for evers nse tant o Bigh pricoed
wiatel can be pul o,

$1.00 EACH, PREPAID.

are not satisfled.

Large catalogue of interesting specialties free for the askine.

ROBERT H. INGERSOLL & BRO.,

“ Watchmakers to the American People.”

65 Cortlandt St., Dept. 147, N.Y.
00000000 00000000

AWELL DRILLING MACHINERY,
\ MANUFAC TURED Bv

' WILLIAMS BROTHERS.
ITHACA, N.Y.

| MOUNTED OR ON SILLS.FOR

) DEEF OR SHALLOW WELLS, wiTh

| STEAM CR HORSE POWER
| SEMD FOR CATALOGUE
ADDRESS WILLIAMS BROS.JTHACA.N.V,

That Are Good--Not ‘“Cheap Things”

' The difference in cost is little. We guarantee our appa-

: ratus and guarantee our customers against 1088 by patent

suits. Our guarantee and instruments are Both Good
WESTERN TELEPHONE CONSTRUCTION CoO.

250-254 South Clinton Street, Chicago

Laraest Manufacturers of Telephones
exclusively in the United States.

50 YEARS'
EXPERIENGCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention is
prcbably patentable, Communications strictly
confidential. Oldest agency for securmg patents
in erica. We have a Washington office.

Patents taken through Munn & Co. receive
special notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest clrculatlon ot
any scientific journal, weekly terms 330[]&

150 six months. Specimen copies and

ORK ON PATENTS sent free Address

MUNN & CO,
361 Broadway. New g’nrk.

Some of its udvantages 1st. Itis strictly
automatic. It c letely does away
with the ** manual’’ swttc board. 3d. Con-
nection between subscribers is direct and

instantaneous. 4th. No central office ope-
rator to hear, dela, ,Or interrupt conversa-
tions. 5th, am and uninterrupted

service at all hours of day or night.
=™ This appliance is sold outright or
leased, at option of customer, and fully
gunmnteed
Send for illustrated circular 8. A. to
Houts Autowmatic 'I'elephone Switch
Co., ’arker, So. Dukom, U .

SCREW CUTTING DIE HEADS
’ SELF=-OPENING and ADJUSTABLE.

The best die head on the market Some ad-
vantages over “others,” viz.: Theyare
smaller; stronger, moge compact have no
levers to spring, canwot be clazged by
chlps, are always rellable, and the prices
are right. Send frr descriptive circu-
lar "S A Durdie hends are furnighiey

| No. 17 wire gauge to 6inches diameter inclusive.
CeomeTRIC DRILL CO., New Haven,

\ CHAS. CHURCHILL & CO., London, Eaglan d,
) EUROPEAN AGENTS:| Warrs, CHUAD&BENLY:VXen::A:fE:f.;
El“en A good quality for Tspewrlter or Office "
ads if d [e-a a'm;zle bo.k
f'ree. G IFF‘I’I‘H AXTELL &
ape CO., Embossers and Catalogue Makers,
HOLYOKE. MaAss., U.S. A.
are used all over the world,
Exclusive Manufacturers of Sceam b8la-
chines for Rubber Stamps. € also make
Dry Heat Vulcanizers. Complete outfits
’tl‘ools and Supplies. Brass and Steel Dies
or all purposes. Scals, Engraving and
Die Sinking ot all kinds. Established ]360.
§F Send for Catalogii:s.
W. DORMAN CO.

'Nine Cents Per Pound.’
'DORMAN’S
from $10 to $1,000. All Stamp and Stencil
Baltimore, Md., U. S, A,

‘THE J. F.
121 E. Favette St.,

Society for the Utilization of the Water
Power of the Rhme N/Bale, swltzerlaud
EASED T s H.

AUTOMATIC TELEPHONE SWITCHES .

|78 Reade Street,

in sizes suitable for cwtting threads from !

Architecture

Architectural an:d
Mechanical Drawing; g
Electricity: Mechan- §
ics; Plumbing; Min- g

To Carpenters,

Machinists, Electrical
Woerkers, Plumbers,
Steam Fitters, Pattern
Makers, Steam Engi-

ing; Civil Engineering &y 4 neers, Draughtsmen,
in all Branches;Ez® 3 Miners, Civil Engi-
Steam  Engineering % neers, ete. References
(Leco.. 3tat'y and 1 Everywhere. Free Cir-
Marine) cular.  State Subject
The International ATTICRE Yo wish to Study.
CorrespondenceSchools oawiw s 1B 942 Scranton, Pa,

ALCO VAPOR LAUNCH

Motor mntrr- ] feom bow. Valve move-
i to Gl i Laune heg

"I“ swd HoMpeeialy. 1024
HAN 14‘ ll. e 5614 1L N loehsed
emEineer or
uired. b
ERIELY (L ONT-

ved. No

AT

T Nend Ten Fents dn Stames Do T a!ru’m,:-re
Maring Vapor Engine Cu., ft. Jersey Av.. lersey City, N.J.

ND FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

@"Seﬂd for Catalngue

250 and ap,
I'rusf:ott Boat Mfg. p(:o, Drawer 9. St. loseph Mlch

; Boats, Sklffs, Canoes, Launches

High grade Sporting,
Atbletic, (rymnaystic, and
Boating Supplies. My
prices are from 15 to 25
- s v d per cent.lower than other
reliable dealers. E?' Catalogue on application.

CONL-HAND LAUNCHES ALWAYS ON HAND.
WM. WOO0D, 15 West 125th St., New York.

__ONITOR»ﬂ“MOGUL

MARINE GASENGINE

.rNO INSPECTION, BOILER, FIRE. HEAT, SMOKE OR UDOR

VAROR ENGINE AMD POWER EOMFPANY
MONITOR GRAND MAPLDS. MICH, SEND FOR CATALDEUE.
ACETYLENE £ GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities.
chemistry, pressure of llquefaetlnn, ite probable future,
ex periments pertormed with it. A most valuable series
of articles, giving n complete form the particulars of
this_subject. Apparatus for making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 998,
1004, 1007, 10132, 1014, 1015, 1016, 1022,
1035 and 1038, 1 T'he most recent apparatus of sim-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1057. Price 10
cents each. To be had at this office and from all news-
deulers.

GnAn RARIISM: )GAsENclNE &YACHT CBEIS I"mTST

AW FABER

Manufactory Established 1761,
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER A"ID IN
GOLD, STATIONERS' RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

New York, N. Y.

Manufactory Established 1761.

DRAWING

HARDTMUTH' BENGILS
a - ]  PENC
nrePens m in 0 PYI NG
the world. Every a.rcmtect,, imuzhts- PENCILS
man, engineer, copyist,

clerk and everyone using

penclls, should try the %{'U "I"’TIUU]?

Once tried, always used thereafter. For sale by all Sta-
tioners and’ Artists’ Material Dealers. & Sample free
zmapplwdlﬂn. FAVOR, RUHIL & CO., Importers,

21 West Houston Sireet, New York.

X Ray Apparatus "

V. BAILLARD, 106 leerty Street, N. Y.

Senad for description of our new

:"A*- Mo. 4 Foot Wheel

' Useful to the Bicycle Repairer,
) W. W. OLIVER,
1480 Nlaqara SQreet Buffalo, N. Y.

RUTARY ENGINES.

The various efforts that have been made by invent-
ors during several generations to overcome the de-
fects of this form of motor will be discussed in a
series of articles now being published in the

Scientific Hmerican Supplemicitt,

beginning with the issue of April 3d, and extending
over a period of three weeks. These articles give
the history and development of the Rotary Engine
from the year 1588 to the present day. The engrav-
ings which accompany the article have been pre-
pared from works on the subject of Rotary En-
gizles and from patent drawings of recent inven-
tions, many of themshowingdevices of the greatest
ingenuity and interest. Copies 10 cents each.

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

The Compa.ny is ln a posmon to let elec!.rlc energy at excepuonallv cheap rates and on the most favomble SUPPLEMENT, $5.00 a year.

terms.

German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines.
For further information please address The Manager, Kraftubertragu ngswerke, Rhemlelden,

Cheap

© 1897 SCIENTIFIC AMERICAN, INC.

They also offer to applicants wishing to establish themselves near the works, snitable land on elth‘er the i

Combined rates, with

Switzerland | SCIENTIFIC AMERICAN $4.
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