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"W overtisements.

ORDINARY RATES.

Inride Page, each insertion --75 cents a line
Back Page, each insertion----%1.00 a line

g For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about EIfht
words per line. T1his notice shows the width of the line.
and is set in agate type. Engravings may head adver-
tisements at e same rate per agate line, by measure-
ment, as the lecter ress. Advertisements must be
receivid at Publication Office as early as Thursday
Luormn.g to appearin the fullowing week’s issue.

Star
Lathes Atomte,

9 and 1 1-inch Swing.
New and Original Features
Send for Catalogue B.

Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y

AMERICAN PATENTS. —AN INTER-

esting and valuabie table showing the number of patents
wranted for thevarious subjects upon which petitions
have been tiled from the berinning down 10 December
31 Contained In SCIENTIFIC AMERRICAN 8CP-
PLEMKNT. No. 1002. Price 10 cents, To be had at:

Foot power
Y Screw...
...cutting
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BEARING .

P. O. Box 546.

GOLD o= SILVER

ores can be crusbed more economically by our

patented STEA M sTA M P than

by any other method. DO YOU KNOW that in
firstcost,operation, transportation, monthly repaire,
time spent in installing, WE CAN SAVE YOU
MONEY. Prospectors and capitalists write

| CATES IRON WORKS, CHICACO.

COILS »» BENDS

- of —
Iron, Brass and Copper Pipe
ALL STYLES,
The NATIONAL PIPE BENDING CO.

162 River St.. New Haven, Conn.

this office and from all newsde ers
POW SHAPERS PLANERS. DRILLS
L A'EI'RIS-‘I‘-Eg | maactme Sxior QUTVITS T00LY

OAND SUPPLILS ALOGUL FAEE
i

AN I..ATHE LYLVERT ST CINCIHNA'N 0.

WIDE APART

in their size, use, and cost are the numer-
ous implements described and illustrated
in the wonderful ¢ BOOK OF TOOLS.” .

The vast variety will astonish you.

A BOOK OF TOOLS is the
most complete catalogue
ever issued. 550 p es and
ove F
i]lustmtions.
Prices given.

= gent, post-
pald m uny aumesa on receipt of 25
cents in stamps.

CHAS. A. STRELINGER & CO
Address Box 1234, Adv. Dept. DETROIT, MICH.

BARNES' .
New Friction Disk Drill.
FOR LIGHT WORK.

Has these Great Advantages:
The speed can be instantly changed from 0 to 1600
without et Pl‘ﬁ or shifting belts. P ower applied
can be to drive, with equa 1 safety, the
smallest or ]nrgen drills within its range—a wol-
derful economy in time and great saving in drill
breakage. for catalogue.

W. F. & JNO. BARNES Co.,
1999 Ruby St,, Rockford, I11,

Upright Drills

and General Line of Machine
Bhop Tools.

HILL, CLARKE & GO.

160 Oliver Street, BOSTON.
16 S, Canal St., Chicngo.

THE COBURN PATENT TROLLEY TRACK

HOUSE DOOR
HRANGERS -~

The first made with adjustable track.
The track can be put up in 30 minutes.
F- Send for Book.

The Cnhurn Trnlley Track Mlg Co., Holyoke, Mass.

Stark No. 4 Bench Lathe

with Automatic
Turret Head

JOHN STARK

E& Send for catalog B.L. WALTHAM, MASS,

Tuerk Bros., 3545 West Randolph Street, Chicago,I1l.  Chas. Churchill &
1,21 Croas “Street, Pinsbary, Landon. E. C., Eagland. urchill & Co.

PRATT'S CONE BELT SHIFTER

Simple in construction, easily
applied. Saves TIME to manufac-
tvl&"ie“ ’I‘RI;)??LEItO o;aemtor, and

to belts. Inordering giv
width of belt & Rive
Yor Belts 1to 23 incheswide,$3.50
o WBftos ¢ “ 4,50

B Send for catalogue o f machinists’ tools

CHANDLER & FARQUHAR,
38 Federal St., BOSTON, MASS.

HALF A CENTURY OF CYCLES.—AN

interesting history of the cycle from 18 origin up to the
present time. ‘I'ne first crank-driven bicycle. The
*“‘bone-shaker” and its successors. 'I'he tricycle. The
modern wheel. Cycle building a science. Points of 1.
provement. T'he pneamatic tire. A hand and foot cycle.
With 9 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 1401:2. Pricel0cents. Tobe
bad atthis ofﬂce andfromall newsdealers.

IMPERIAI. BALL BEARING AXLE }

wntteu Ruarantee with each set of axles.

97 PATTERN

K,000) sets in use.
Indorsed by the leading
carriage buildera.
Reduces fretion 75 per
cent. One horse can do the work of two. Mechanicaily

perfect. Can be put on old or new work.
2~ Write for our IMustrated Cataloy‘u.e and Testimo
nials, which we send free on application. ﬁenal Bal|

Bearing Axle Dept 184-190 Lake SQreet Chicago, 111

, ing gxact, iU prevents contro-

NICKEL

Apparatus avd Material.
THE
Hanson & vanWinkle
; co.,
Newarls, No J.
136 Liberty St., N. Y.
85 & 37 8. Canal St.,
Chicago.

i(ruegers Automatlc Self Reglster-
ing Lumber Measure :

Haves Time and Mental Wear
aw] Tear. Awnlde costly mis-
! takes mesruring Jumber, He.

1r l:usiness card
. 1556 catalogue.

,u%

o

S

Seuﬂ ¥
for 1

veruiop nyer iInvaiece hetween
tuwer and seiler.  Loes Aaway
with AllAlow methody, Hasy Lo
unfderstend and uperate ne
trial couvinees af ira val

THE JOHNSTOWN SPEEIRLT‘I’ C0., lohnstown, Pa,

|

Combination Lathe Chucks,

Electro Platmg '

THE RUBBER TIRE WHEEL CO., _
SPRINGFIELD, OHIO

if You w want the best CHUCKS, huy Westcutt s
1.it4e (7iant Dnouble (irip
Tl Cheks, Little Glant

ili Chucks
imp
2 (_)m":lﬂ
\I [Thacks,

¥
Comh: hatinn R-.f
Lathe ¢ lLiucks,

(renred
Plain Universal Lathe
Chucks, Indenendent Lathe Chucks.
Westcott Chucli Ca.. Oneida. .
Ask_for catalogue in English, French, Spanish or German.
hnsr PRIZE AT COLUMBIAN Exroslmu\ 1-93.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL CO.) ||

Send for Cataloqu&

100 Broadway, New York.

= BDROP FORGINGS

AR YYMAN:GORDON
WORCESTER MASS.

2% BRADLEY STREET.

Experimental & Model Waork

Circulars & advice free. Gardam & Son, 38 John 8L N Y.

EXPERIMENTAL WORN

ELS %a;e oL Selc
E AR UNION MODEL 'l\fl.'l RI(S GHI aGO

J0E

for inventors.

Doprrights for Baoks,

taining full
cure thoe;
vighta, Leslgna,
mEnts, A-mu:nmg,ms
sele of Pualents, oo,

Patent Lawsy,

Braxo {IFFICES - No.

?W?YYYY?YYWYYW”

In this line of business they have bad nearly Foty
yrure pEperienee, Al nuw have wnegualed facliries for
the proparation of Patent Theawinga, Snecifieations, and
the proseration of Appleations foo
TTnite:d States, Canude, ol Forewgn Cunntiies,
Muny & o, also attend Ly the preparat’on of Caveats,
Truilernarky,
mmenty, gnd Heparts on Infringements of Pafents.
hustesd Intrusted to them is done with speeial eare and
DEOTPEIeKS, DI VECY Feasoneble terme,

A pﬂtI]}]}lle went free of charire on appiication, con-

it forination about Fatents and how Lo pro-
directions aonecrning
Patents, Apneals,
Nejectedd Coses,

We also ul‘ml free of chavge 1 ‘-vnﬂP-.la nf Koreign
s‘lt;wnu( the cost and met
Patenls in u‘lf the prineipal eouontres b the worl

MUNN & COQ., Souscitons ar Parents,
261 BroapwAy NEw YorRk.

EZ2 mmul B4 F Btroet,
Buiding, near Tih Street. WARBINGCTON, 13 (0
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ATENTS! =

MESSHS, MUNN & (40,
with tlie publicationr of he S
AMEHICAN, continue to exumlne bnprove-
ments, il toact &8 Solicitors of Pateuts

in ('[]I]Il
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FPateots in the
Moanars.

Hedupimes, Assigo-
Al

Urnderarks, Cnpy-
Heinsues, Infrinee-
Flints on the

1] of securing

Pacine

Wlll YOII START A LAUNDRY?
g ““The Columbia”

Modern Laundry
Machinery
I8 the Cheapest and Best.

§F~ Send for Catalogue S. A.
Wilson Laundry Mach’y Co.

COLUMBIA, PA.

EDCE TOOLS-s~

wreeoftennearly rolned hy using n geind-

stone not adapted to the worx. Our
guarries produce a large variety of grite
yiitunle for grnding any tanl.
T May we send you our Catalspe,
which wild giee i yomne information 1
GRAFTON =TONE COMI'ANY,
No. st Biver Sirect., Girnftan, Dhin,

JVPRINT | ‘.

Make money print-
for others Our
Press prints a

newspaper Type

setting easy, printed
rules. Send stamp
for catalogue, press-

Cards, circu- es and supplies, to
lars, with $6 the factory,
money. Meriden, Conn.
WATER WHEELS.
JAMES LEFFEL &
Springfield, 0]:10, IJ. S'A.
in use by the leading Professors and Colleges
throughnut the world. The acme of perfeciion
dorsed wherever used.
Complete illustrated catalogue of micro-

Press and save KELSEY & CO.
SEND FOR PAMPMLET
ZENTMAYER’S e MICROSCOPES
in the art of Microscope making. Heartily in-
scopes and optical anparatus sent free. Mi-

crometer Rulingsin Englishand Metric scales. ,

J. ZENTMAYER,
211 South Eleventh St. Phila., Pa.

"HYPNOTISM hoc, 12

' 30c. Prof. Anderson,

Bi1xty waye, $5; m(; mechod $2.
100 Xa&e book, 10c. Oceult Forces,
S.A. Masonic Temple, Chicagq
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‘Q’ FC.'!‘-J —Z MacH!
~_ BALTIMORE,MD, —%-

MANUFACTURERS AND DE SIGNERS OF ALL KINDS OF

HEAVY MACHINERY

Rtoummﬁ Fmsr ClaSSWURFMMlSHIP ﬁNDMM[ﬂlA

POOLE LEFFEL TURBINE
Op WATER-WHEELS. oo
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THE MODERN ICE YACHT. — BY

Geo. \W. Polk. A new and valuable paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form. position,
and arraneement of all the parts. Cortained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
cents. '1'o be had at this oftice und of all newadealers.

An indispensable Labor Saver.

Wilj feed, fine or coarse, at any
angle, without pressure or loss of

power. Warranted.
For particulars, prices, etc.,
MEWER TO0OOl CO.,
16 E)lm St., Portland, Me., U. 8. A.

© 1897 SCIENTIFIC AMERICAN, INC.

for Vehicles,

' i CREENFIELD

! MECHANICAL

|

To Machinists,

Pattern Makers, Car-
penters, Steam Engi-
neers, Draughtsmen,
Steam Fitters, Elec-
3 trical Workers, Civil
1 Engineers, Plumbers,

e DRAWING Pt
Architectural Draw- |
ing; Electricity; Me-E
| chanics; Architecture; "

Plumbing, Mining; g
Civil Engineering in E¥

all Branches; Steam 3 Miners. XReferences

Engineering (Loco., e. Free Cire

Stat’y. and Marine). ! cular.  State Subject
The Intgrnatinnnl 7 yeu wish to Study.

Correspaadenee Sehools

DYNAMU AND MOTOR
CASTINGS
and ELECTRICAL SUPPLIES
TELEPHONES
STEAM AND CAS
» ENCINE CASTINCS

SEND STAMP FOR CATALOG:
PALMER BROS., Mianus, Conn

\ e o R
ELECTROMOTOR. SIMPLE HOW TO
msake. ByG.M. Hopkins. —Desc tion o! a small electro
motor devired and c"nsbrm ted witn a view ro assisting
amateurs to make a motor wnich mieht be driven with
advamage by a current derived from a »Jattery, and
which would huve sutticlen: power to operate a foot
lathe or any macinne requiring not over one man hower.
With 11figures Lontained In SCIKNTIFIC AMERICAN
' SUPLI'LEM#NT. No. ¢i41. Price 10 cents. To be bad at
. this omice and fmm all tewsdenlers.

- Steam Engine Works.

Established 1874,
Manufacturers of Greenfield Sta-
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut.off Engines.
Sizxes from 3 to 73 Horse-Power.
A)so Vertical and Horizontal and
' Marine Boilers, Steam Pumps
and Adams’ Grate Bars.

W. G. & G. GREENFIELD, §
| East Newark, N. J.

T

THE ORNAMENTAL IRON INDUS-
try.—Description of the method of manufactw;inﬁ

it
Contained in SCIENTIFIC AMERICAN
To be had

wroughtironinto ornamental and artistic forms,
9 illustrations.
SUPPLEMENT. No. 10:20. Price 10 cents.
at this office and from all newsdeulera

GAS and GASULIHE
ENGINES,

Using Natural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank.
1to 40 H. P, actual
The Springfield
Gans Engine Co.,
21W. Washington St.
springfield, O.

Thie beats Wind, Htean. or H{}rn(-
fower, We ofer the
WERSTEIR 26 aclual horse power

GAS ENGINE

for %1510, less 102 discount [or cash.
Ruilt on interchangsable plan. Buallt
of best material. wele in lote nf 1
therefore we can ruake the price Box.
rd for shipment, weight A1) pounda.,
_ Made fur Gasor Gasoiine,
A I Write fur Speciad Catalogue,
WEBSTER M'F'G CO.,
1074 West 15th Street, CHICAGO.

POWER? POWER??

F¥ifty per cent. increase at
no additional expense.
Victor Vapor Enginc.
Emphatically the Twentieth
Century Gas Engine.
Send stamp for catalogue "A”
Reliable agents wanted.
THOMAS KANE & CO.
64-66 Wabash Ave., Chicago.

The Chlcagu Gas & Gasnlme Engme

The simplest gas and gasoline
engine on the market. Has no
equa) for absolute, steady speed
and durability. Itis a dwarf
in size and a Samson in
strength. Catalogue sent on
application.

MANUFACTURED BY
J. J. NORMAN CO.,

48 “A” South Clinton 8t.,
CHICAGO, 1LL.

The Long- Souiht-ForFound at Last

AN IMPULSE WITH EVERY TURN OF THE CRANK.
The Hicks Compound Cylinder
Gas and Gasoline Engine.

The £ngine of the fu-
ture. This engine will
run steadily and reliably
as the best automatic
steam engine, and much
betterthan the ordiarny
gingle rylinder.  Catalog g
free. Fromtier Iron§
‘Worlin, 601 ATWATER
ST., DETROIT, MICH.

14 Engineers
y OF all Kinds

Steam, Gas, Electrical, Mining, and Railroad
Engineers should be regular readers of the

Scientific American,

Every issue contains information of great value
to them. It is a weekly chroricle of all happen-
ings of importance to engineers—mechanical or
otherwise New inventions in machinery, for
any purpose, are duly recorded and explained in
its pages. No engineer should miss a single
issue, for there is not a publication in the
world that gives 8o mwuch valuable information
on mechanical and scientific matters.

Its price puts it within the reach of all. $3.00
yearly, $1.50 half yearly, $1.00 for four months,

Send check, draft, express or money ordc?
payable to

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

1 POWER!!!
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