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“Movertisements,

ORDINARY RATES.

Inside Page, each insertion=«- 73 cents a line
Bnck Y’age, each insertion----%1.00 & line

[ For some classes of Advertisements, Special and
Higher rateg are required.

The above are charges per agate line—ahout eight
words per line. This notice shows the width of the line,
and 18 set in a%nte type. Engraviogs may head adver-
tisem ents at the same rate per agate line, by measure-
ment, as the letter press. Adve tisements must be
received at Publication Office as early a8 Thursday
mornmg to appear in the following wee 8 Isaue

00D of MLETAL HORKERS

without steam power can save
time and morey by using ou

Footand Aand Power Machinerg

SEND FOR CATALOGUES—

A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 \Vater St., Seneca Falls, N. Y.

AMERICAN PATENTS. —AN INTER-

eating andvaluable table showing the number of patents
xranted for the various subjects upon which petitions
huve been flled from the bexinning down to December
3L . Contained in 8CIENTIFIO AMERICAN SCUP-
Pu:u ENT, No. 100‘2. Price 10 cents.

this office and from all newsdeualers

ow SHAPERS, PLANE.RS DRIL
ERS.FOOT MACHINE SHOP OUTFITS, T00
«! AND SUPPLIES, CAYALOGUE FR

LaTH

JAN LATHE CO 120 CULYEAT ST. CINCINNAT1.0.

cnerior PROFITABLE

The lm saving

PERFECTED

STEAM
STA

ite
CATES IRON WORKS, CHICACO.

Far All 3haft Slzes. H U B

d bythe useofour

forc usbing ores has in many
instances made the above
statement a reality. Pros-
pectors and mlulm;(Il pitalists
1avestl like

them n all Cbrlsmndom.
T

No Heat-
2 They Save
Power. 0il, Time. Used
by Best Machine Builders.

THE BALL BEARING CO.,
12 Watson St.,Boston, Mass.

BlcYCLE MACHINERY.
Bicycle Chain Side-Link
Punching & Piercing Press

Capacity, 120 links per minute.
3 Send for Boo let.

The Waterbury Farrel Foundry and
Machine Company,

Waterbury, Conn., U. S. A.

Stark Anti-Friction Ball Bearmg
END THRUST

—AND—
STARK ANTI-FRICTION
DRAWING SPINDLE

; For Hleh v‘yeeds.

Patented.
W' Wrtte for prices.

Bank St.,

§¥" Send for catalog B.L.
JOHN STARK, Waltham, Mass.
L4, nCm-sum Finabury, London, E. U.
land, should write V. H. HOUGHTON & C 3
Itegent ~t., London. Thle irm has special faclfmes
Eern and is prepared to extend trade or open a mar-
ct on moderate t/erma
CATALOGUES FREE TO ANY ADDRESS
s S LS
T AR TS
GBQY)N G\N B NN \G\-\T \J\A\\\
The prices of the different publications in the United
States, Canada, and Mexico are as follows:
Sclentlﬂc American (weekly), one year,
A fic American Su (weekly), one year,
ly) in Spanish and Poglish,
Bulldmg Edition of the Sclentlﬂc Amencan
COMBINED RATES
in tbe United States, Canada, and Mexico.
7.00
Scientific American and Building Edition, 5.00
Scleﬁglﬂc Amerlcan. v.he Supplement. and Bulldlng

Tuerk Bros, 3646 West Randolpb Street, chmﬁanm Chas. Churchill & Co.
Manutacturers wishing to extend their trade ln Eng-
for doin® business with English merchants and ship-
ARS &’ A °‘ E
PUBLICATIONS FOR 1891.
RATES BY MAIL.
Export Editiun of the Scientific American (month-
nthly),
Scientific American and Supplement,
on, - 9.00

TERMS TO FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to foreign countries are as follows:

0.8. English
Money. Mouey.
£s.d
Sclentific American (weekly), - - - #.00 016 5
Scientific American Supplement (weekly) 6.00 1 & 8
Building Editionof the Scienmﬂc Amer-
ican (monthly). - - - 3.0 012 4
Ezxport Edition of the Sclemlﬂc Amer-
ican (monthly) in Spanish' and Eng-
lisp, - - e e 3.0 012 ¢

ComBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific Amencnn and Bulldlng Edi-

tion, - - - 650 1869
Scientitic Amerlcan Scl entific American

Supplement, and Building Edition, - 1100 2 5 2

§&~ Proportionate Rates for Six Months.

The above rates include postage, which we pay. Re-
mit by postal or express money order, or draft to order of

MUNN & CO.; 361 Broadway, New York.

To be had at ’

9= Send for 1897 Catalogue.

1 and

‘hem. No fire.

prices. Allsizesup to36h. p.

H. P. Gas or Gasoline Engines.

Well made. practical machine suitable for any kind of light work, and sosimple that a buy can op-
t Furnished with electrical igniter. Send stamps for descriptive matter and
PIERCE ENGINE CO., 17 N. 17th St., Racilne, Win.

Watchmaking a Crade for Young Mien and Women! F

Parsons’ Tnstitute Tor Watchmakers, Engravers and Opticians in New Quarters,
H 1 BRADLEY AVE.,

PEORIA, ILLINOIS

COMETze AKERS.
Ro K UGHTzs'r THRIST
ECIALLY ABAPTED,F, ¥

SP BA ADAM
PERFORATED SCREENS/MINGHAHIE R
FRASERA CHALMERS. CHICAGO. ILLUSA.

UY TELEPHONES
That Are Good--Not Cheap Things

The Mutual ’I‘elephone Co., Petersburg, Va., changed
a Mason-Maxwell eciulpment ‘and now are happy with a
400 * W egtern ”” outfl

Hundredsof similar cases may be cited affectin the
apparatus of nearly all so-called competitors.

WESTERN TELEPHONE CONSTRUCTION CO.
260 South Clinton Street, Chicago
The Largest Manufacturera of Telephones in the U. 8.

THE BII.I.INGS WIRE CUTTER

Drog forged from
the bert Tool Steel.
8ix Cutting Edges.
Adjustable Gauge.
‘Workmanship
the Best.
Length 10 inches.

¥ Send far circular “ W. C.”

THE BILLINGS & SPENCER CO,,

Drawer 3. HARTFORD, CONN.

HWATER MOTO

GAS ENGINES & VENTILATING FANS

The best Motor In the world for doiving ali

Einda of
light machlnery, nolseless, neat, compact;

invaluabla
tor Blowing church organs. runnh:g printing presses,
coffee mille, vem_ilntln.g B, loet cream fregzers, meat
choppers, e:c In uee the world aver, and recomiuetided
by Walal companies everywhere, Address for ¢ireular,
Backus Water Alotor Co., Newnrck, N.J L A,

BARNES' )
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instant] chm ed from 0 to 1600
wnhoutw pm or shi Powenpphed
u to drive, w:th equal safety, the
umsllen or largest drills within its range—a wulb
derful economy in time nnd grea.t saving in
. 8end for catalo
W. F. & JNO. BAHNES co.,
1999 Ruby St., Rockford, Il1,

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demor.st rating how and why it is that these craft
sail faster than the wind which propels them..Illustrated
with 10 expianatory diagrums. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, 214. Price 10 cents.
To be had at this ofice and from all newsdealers.
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PrOmpluess, On ¥EIF TREAD
A pamphlst sant free o
tunin,

righta, Ties
menty,
sale nf Patents, eu,
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In this llne of busingss they have bed nearly Fifly
rary’ prperiencr, And Now bhave unegealed facilities tor
ghu preparntinn of Patent Drawinga, Speelticatione, sud
tha proserutivn of Applestlions fol
Tnited States, Canadn, and Foreign Conntries,
Munn & Co. wlso attend Lo the prepuration of Caveats,
Copyrighta for Books, Trademarks, Relasues, Assum-
rwents, wid Hiporte on lofringements of Fatentn.
bunlness iIntrusted to them ta done with epecial care And
ble terms.
cherge oo apptication, con.
full infurmuatlun abom. Patenta and how to nro-
cors thems: directions eonceruing Trademarks, Copy-
Patonts, Appeals, Helssacs, Infringe-
ARE unmentn HRejected {‘nees,

Wa alsn aend, fres of charge. & 8yno
Fatont Tawe, showing.the cost and me
Patents in a.lf the principal countries of the world.

MUNN & CO., Scucitons or PATENTS,

261 BroADwAY NEW YORK.

BEANCH DFFICER. -- Nu, B2 wnd @4 F Ptraat Paclﬂe
Building, pear Tth Street. WASHINGTON,

AR RAAAA AR 12
ATENTS!

MeEssrd. MUNN & CO, in eonnection
with the publivetion of the BOIENTIFIC
AMERICAN, continue tn examine lmprave-
menta, and ‘to nct as Holleltory of Patents

Fatents in the
MerRrs.
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ARMSTRONG 8 PIPE *THREADING

CUTTING- OFF MAGHINES
Both Hand and Pow
81z ltoﬁlnches.
Water, Gas, and Steam_ Fit-
ters' Tools. Hinged Pipe Vises,
o Fluw Cutters. Stocis and Ihes
B 1B rlrJ.ﬂmulr(kﬂd to
THE BruT. EW Send fur catalog,
THE ARMSTRDNG NF6. Co.
Bridgeport, Conn.

Transits ano Leveuing INsTRUMENTS.

ke ELECTR[C LEVELS

PLATED

Sizes, 2and 3 inches.

Prices, 25 and 30 cents.
‘% C. ¥. RICHARDSON & SON,
P.0.Box 97, Athol, Mass., U, S. A.

WELL DRILLING MACHINERY,
IMANUPAC TURED BY
W\ WILLIAMS BROTHERS,
N : ITHACA, N.Y.
MOUNTED OR ON SILLS,.FOR
Y DEEP DR SHALLOW WELLS, WITH

| STEAM QR HORSE PQWER
SEND FOR GATAL.OGU‘

For Rook on
* the Level.

FINEST AND FASTEST

.- RIVETT LATHE

Faneuil Watch Tool Co.

Boston, Mass., U.S.A.

With the new attachmant, the Rivett Aucomaclc Cbuek
Closer, from 10U3 to #00% more work can be done.

NEW TOOLS ... NEW CATALOGUE, 15886

|

A~ BALTIMORE.MD,—2-
MANUFACTURE RS AND DE SIGRERS OF ALL KINDS OF

HEAVY MACHINERY,

REQUIRING ﬂRSTI'lA”.WﬂRKMANSH ANGMATERIALS.

Nt
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MACH‘

POI"ILE LEI’FEL TURBINE
WATEF( WHEELu

t"’f-q,r,-

H nn X3 FL\‘-F

Drop = Forging

In all its branches done to order.

- Send us samples to igure on. Our work 18 equal to the
bestdone in this country. We make a specialty
of very intricate work.
. BAGNALL-LOUD BLOCK CO.,
162 Commercial Street, BOSTON

DYNAMOS

—. FOR ELECTRIC LIGHTING.
Sllelen Special low prices to boom
- business.

8 llght 16 c:p. l{g vgn dyuamo ‘2!5 ..D

hts, 1

Other alzas, up to.‘xll&
B igh grads machines, at!afm..t,1nn
uarantecd. Electric motors ) to
b. p. any voltage. Storage bat-
i teries forall purposes. Roth Bros.
& Co., 30-34 Market St., Chicago, Il

HYPNOTISM  $53es 530 Stk “Bosuie Forcen,

30c. Pref. Anderson, 8. A.17, Masonic Temple, Chicago

© 1897 SCIENTIFIC AMERICAN, INC.

REE SAMPLE COPY STun e

STUDY.
...An Elementary Journal for Students
of Mecbanics, Electricity, Architecture, Mining,
Plumbing, Heating and Ventilation, Steam
Engineering, Civil Engi ing, and Mech 1
and Architectural Drawing.

HOME STUDY

ECHANICAL
DRAWINCG A" WTAUGHT BY MAIL

Latrge salarles sarned. Terms moderate. TIees your
apare time only. [¥F Hend for Catalogue. BLACK
Lma.nmpovnnn(‘? b(‘HOOI, Box 441 PATERREON N. .I.

Box 942,
3 _Seranton, Pa.

URVEYING

. - PHYSICAL AND SCHOOL APFARATUS . .

INDUCTION
COILS for experi-

meants in X fays and
ather electrical wark,
¥ Cafaingur Free.

E. S. RITCHIE & SONS BRDDILINE Mlss

Experimental & Model Work

Circulars & advice free. (Gardam & Son, 98 Jobhn St.,N.Y.

CREENFIELD
*Steam Engine Works.

Established 1874.
Manufacturers of Greenfleld Sta-
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut-off Engines.
Bizes from 3 to 73 Horse-Power.

Also Vertical and Horizontal and
Ma ine Boilers, Steam Pumps
and Adams’ Grate Bars.

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

DORMAN’S
VULGANIZERS

are used all over the world.

Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
Dry Heat Vulcan zers Complete outfits
trom $10 to_$1,000 ]| Stamp and Stencil
Tools and Supplles Braas and Steel Dies
for all purposes. Sca Tavl and g

Die Sinking of all klnds Eatablm
Send for Catalogues

THE J. F. W, DORWIAN CO.
121 E. Fayette St., Bnlumnre. Md., U. S. A.

NOW IS THE TIME TO SUBSCRIBE

—FOR THE—

ESTABLISHED 10845.

The most popular Scientific Paper in the World

The SCIENTIFIC AMERICAN has been issued
every week by the present publishers for a
period of over fifty years. It is the only
Journal published in this country which is
devoted to a general treatment of the devel-
opment of the sciences, arts and manufact-
ures. Each issue is embellished with nu-
merous illustrations showing great engi-
neering works, the most recent inventions
in bicycles and motor carriages, new forms
of machinery, photography, the latest addi-
tions to the navy, new guns, locomotives,
etc., sixteen pages each week. Many of our
patrons have been on our subscription books
for a period of thirty or forty years, and we
often receive letters from old readers stat-
ing that owing to a careful reading of the
paper since boyhood, they owe their success
in life more to having had the SCIENTIFIC
AMERICAN a8 their constant friend and com-
panion than to any other one cause.

The SCIENTIFIC AMERICAN should have a
place in every dwelling, shop, office, school
or library. Workmen, foremen, engineers,
superintendents, directors, presidents, offi-
cials, merchants, farmers, teachers, law-
yers, physicians, clergymen—people in
every walk and profession in life, will de-
rive satisfaction and benefit from a regular
reading of the SCIENTIFIC AMERICAN.

As an instructor for the young it is of
peculiar advantage. Try it.—Subscribe for
' yourself—it will bring you valuable ideas;
“subscribe for your sons—it will make them
“manly and self-reliant ; subscribe for your
workmen—it will please and assist their
labor ; subscribe for your friends—it will
be likely to give them a practicallift in life.

‘A yearly subscription to the Scientific
American is a most acceptable holiday gift
to a son or a friend.

NEW VOLUME COMMENCES JANUARY 18T.
SUBSCRIPTION PRICE,

$3.00 a year, or $1.50 for six months,

i 8 Send youraddress fora free specimen
copy.
MUNN & CO., PUBLISHERS,
361 BRoADWAY. NEW YORK.
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