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Wovertisements.

ORDINARY RATES.

Inside Page, each insertion --735_cents a line
Back Page. each insertion----%1.00 a line

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

The above are charges per agate line—about eight
words per line. Thisnotice showsthe widthof the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
mornmg to appear in the following week’s 1ssue

00D or lﬂHHI. WORKERS

without steam power can save
time and money by using our

Foot and Hand Power Vlachinery

SEND FOR CATALOGUES—

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

SENECA FALLS MFG. COMPARY,
695 Water St., Scneca Falls, N. Y.

AMERICAN PATENTS.—AN INTER-

esting and valuable rable showing the number of patents
granted for the various subjects upon which petitions
have been flled from the beginning down 10 December
3L 1894. Contained 1n SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002, Price 10 cents. To be had art
thisoffice and from ali newsdealers

P SHAPERS PLANERS DR
LOWER& FEOS_ e SHOE DOTH TS,
SEB 0

“]‘no"i;ut’m CET;I-Q I.IE
SPECIAL WIRE MACHINERY
DESIGNED AND BUILT.

(Mr. J. N. DENNIS in charge of this department.)

Patterns designed for difficult Castings of Steel |
and Malleable Iron a Specialty.
AMERICAN WIRE GOODS CoO.. LOWELL, MASS.

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

50 years experience as builders.

_;, GATES IRON WORKS,
Dept. C, 660 Elston Ave., Chicago,

AMERICAN PATENT
Pop Safety Valve J

For Marine and Stationary Boilers.
Portable and Farm Engine Valves, Loco- &
motive Valve and Muffler, and American "
House Heater Valve.

8F~ Send for Catalogue A.
AMERICAN STEAM GAUGE Co.
34, 36 & 3% Chardon St., Boston, Mass.

BICYCLE RIM
ROLLING MACHINE

For rolling bicycle tires, mud
guards, rims and similar work.
8F~ Send for circular.
BLAKE & JOHNSON,

Ir.0. Box 7, Waterbaury,
Lonn., U. S. A.

DORMAN’S
VULGANIZERS

are used all over the world.

Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
Dry Heat Vulcanizers. Complete outfits
from $10to $1,000. All Stamp and Stencil
Tools and Supplies. Brass and Steel Dies
for all purposes. Scals, Engraving and
Die Smkmgof all kinds. Established 1860.

n& for Catalogues.
THE J. F. W. DORMAN CO.
121 E. Favette Nt.,

Baltimore, Md., U. S. A.

Bolt Threading, Bolt Head-
ing, and Nut Tapping

MACHINERY.

We are the leading manufac-
turers in our line.
=& Send for com&lcre Camlogue
S. 4., mal
ACME IVIA(,HINERY CO.

Cleveland, Ohio, U.S. A.

RILLS
i
A 11.0.

TRANSITS AND LEVELING INSTRUMENTS.

PI.UMBERS_ IRON lE\IEL M.

Plumb.

Ti1s%
fall o
all piping. Price $2.25. Size 12 inch. For bookonthelevel

C. F RICHARDSON & SON,
» 0. Box 077,  ATHOL, MA~S., U.S.A.

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARGING
MACHINE

. _For School, College or
t X Ray work.
¥ Circular free.

E. S. RITCHIE & SONS,
Brookline, Mass.

SCIENTIFIC AMthbAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
ANMERICAN SUPPLEMENT can be had ai this office for
10 cents. Also to be had of newsdealers ir. all parts ot
the country.
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LATHES

FOR
GUuNSMITRS, TOOL
MAKERS, EXPERI-
MENTAL ano REPAIR
WORK, ETc.
Send for Illus. Cataloy.

W. F. & Jno. Barnes Co.
1999 Ruby Street,
ROCKFORD, ILL.

T You Are a Manufacturer of Sheet Metal
articles, you are naturally interested in New Ma-
chinery, and it will cost only a 2c. stamp to request
us to forward any of the follewing illustrated circulars:
No. 1. ROLLING MILL MACHINERY FOR SHEET METAL
No. 2. TuBE AND WIRE MILL MACHINERY
No. 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.

The Van Norman e e
Umversal Bench Lathe.

A Lathe, Miling Machine.
Serew Cutter and Universal
Grinder in one tool. The
best tool muade for all klnds
of small work. Made by
"" Waltham Wateh Tool Co..
SPRINGFIELD. M ASS.
gF™ Sena for Lalalogue

PORTABLE SINGLE RAIL SURFACE

, Raulway. —Details of construction and description of
rrllnng stock of a new system of portable railway which
may be laid upon ground that has received no special
preparation for its reception. With 19 1llustrations.
(,ontamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
014. Price 10 cents. Ta be had at this office and from

a,ll newsdealers.

CATALOGUES FREE T0 ANY ADDRESS
)
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FRASER& CHALMERS. OHIGAGO H.L USA.

That Are Good--Not ‘‘Cheap Things”

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

ratus and guarantee our customers against loss by patent

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

250-264 South Clinton Street, Chicago

Largest Manufacturers of ’I‘elwhmzes
exclusively in the United Sta;

M| 555r TELEPHONE S:

ELECTRICAL SUPRPPLIES

sTAm M] fCTRIGCo, 5
Pn::i‘m ANUS Elr' MIANLUS,CONN,

Experimental & Model Work

ch'u,la'rs & advice free. Gardam & Son, % John St N.Y.

HOUTS AUTOMATIC TELEPHONE SWITCHES

Some of itsadvantages: Ist. It is strictly
automatic. It completely does away
with the * manual” switchboard. 3d. Con-
nection between subscribers is direct and
instantaneous. 4th. No central office ope-
rator to hear, delay, or interrupt conversa-
tions. 5th. Unifam and uninterrupted
service at all hours of day or night.
¥ This appliance is sold outright or

i leased, at option of customer, and fully
guaranteed.

¥~ Send for illustrated circular 8. A. to
Houts Automatic I'elephone Switch
Co., Parker, sSo. Dakota, U. S. A.
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On receipt of ten cents in stamps (practically 25% of re-
tail price) we will send youoneofourlg in. Auger Bits.

*%-Inch AUGER BITS

A fine cutting tool, perfect clearance. especially good
in hard wood and for end boring.
1#" Send for Circulars “ S A,” KFree.

THE FORD BIT CO., HoLvoke, Mass.

AWELL DRILLING MACHINERY,
3 MANUFACTURED BY

, WILLIAMS BROTHERS,
ITHACA, N.Y.

MOUNTED OR ON SILLS, FOR

T4 OEEP OR SHALLOW WELLS, WITH

| STEAM OR HORSE POWER
il SEND FOR CATALOGUE

Drop = Forging

In all its branches done to order.

Send us samples to figure on. Our work is equal to the
best done in this country. We make a specialty
of very intricate work.
BAGNALL-LOUD BLOCK CO.,
Commercial Street. BOSTON

162

ARMSTHUNG S # PIPE a‘THREADlNE

Both Hand and Power.
Sizes 1 to 6 inches.

Pipe Cutters.

THE BEST.

THE ARMSTRONG MFG. CO.
Bridgepori, Conn.
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Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises, ; ~
Stoerss and Dues |
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Send for catalog,
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ON LY ALL "
WROUCHT STEEL il = Qv
) in the World. Unbreakable, very
4 light. Positively safe. Extremely
2 high speeds. Perfectly balanced any
speed. Chea, P first cost and power
W saver. Steel bushings to fit any
thaft. Up-to-date dealers will se-
cure;; temtory For price and
deseﬂ

PHTCAN PULLEY (0.
]Sth and Hamilton Sts, Phila,, Pa

12~ See SCIENTIFIC AMMILTEAN, Feb. 6.1897‘ page TN

CROOKES TUBES AN D ROENTGEN’S

Photogravhy.—1'he new photography as performed b
the use of Crookes tubes as a source of excitation. All
about Crookes tubes SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 181. 189, 238, ‘.‘.43 4,792,795,
905, 950, ]050 1054, 105 be 10 6.1057, also
SCIENTIFIC AMERICAN. NOS. 7, & N, 10 and 14, vol. 74,
These profusely illustrated SUPPLEMENTS contain a
- most exhanstive series of articles on Crookes tubes and
the experluemsgerformed with them. Among then will
. be found Prof. Crookes’ early lectures, detailing very

fully the experiments which 80 excited the world, and
which are now aguin exciting attention in connection
with Roentgen’s photography. Price 10 cents each
'1‘(- be had at this office and from all newsde&lers.

THE OBER LATHES

For Turning AXxe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, Kile, Knife and Chisel Han-
dles,Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,

irregular work.
— Patented. GF~ Send for Circular A.

The Ober Luthe Co., (,hngrm Falls, 0., U.» .A.

HALF A CENTURY OF CYCLES.—AN -

the
The
Fhe tricycle. The
Cycle building a science. Points of \m-

| interesting history of the cycie from it8 origin up to

preaem time. ‘I'ne irst crank-driven bicycle.
bone-shaker’ and its successors.

modern wheel.

CUTTING OFF MACH'NES nrnvement. ‘I'he pneumatic tire. A hand and foot cvcle.

h 9 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Pricel0cents. To be
had at thls ofﬁce and from 8ll newsdeaiers.
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. made. Can be used wherever pow-

«STEAM.. To Steam..
ENGINEERING - Englnenrs,
(Loco.,, Stat’y. and "

Drawing; Plumbmg
Architecture; Mining;
Civil Engineering in
all Branches.

The International

t'arruupumh'url‘ Sehools . 042 Serunton, Pa

DYNAMOS

FOR ELECTRIC LIGHTING.
Special low prices to boom
business.

8 llght]G cp. l!! volt dynamo 26. f.s((i)

38.
Other mzes, up to 75 lights, 16 ¢. p.
High grade machines. Satisfaction
gu&mnteed Electric motors 1§ to
) p. any voltage. Storage bat-
teries forall purposes. Roth Bros.
Co., 30-34 Market & . Chicago, Ill

THE IMPROVED GAS ENGINE.

Two cylinders in one casting.
Occupies less space and weighs
less for its power than any engine

er is required. Either sta-
tionary or marine. No fire.
No heat. No smoke. Noli-
censed engineer required.

I=F™ Send for catalogue.

SINTZ GAS ENGINE CO.,
Grand Rapids,
Mich., U. S, A,

This beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2 actual horse power

GAS ENGINE

for X1.54). less 107 discount for cash.

Built on interchangeable plan. Built
of best material. Made in lots of 100

therefore we can make the price. Box-
ed for shipment, weight 200 pounds.
Made for Gas or Gasoline,

8F~ Write for Special Catalogue.

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

EBER GASOLINE ENGINE

For use in any place H. P.
or for any purpose re-
ower. Only a few f°
attention required Lidl.

W

quiring
minutes
each day. Guaranteed cost of
operation is 1 cent per horse
power per heur. The simplest,

most economical, ud
.[;0 WEBER GAS &

AS(JLINE EN(wINE Co.
40" Southwest Boulevard.

L)

Kans

STATIONARY
y and MARINE.

¥ The “ Wolverine ’’ is the only re-

. ENGINES

versible Marine Gas Engine on

thie market. It is the lighte st en-

gine tor its power. Requires no

_ .. licensed engineer Abso-

ew=d | utely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
uron Street,

CRAND RAPIDS, MICH.

@AS OR {JAPOR ENGINES

i and ¥ H. P.,
For Row Boats or Stationary Work.

No Fire. Absoclutely Safe.
High Grade and Low Prices.

% H. P. Pumping Outfits.

All sizes Stationary up to 2 h.p.
IF~ Send stamps for descriptive

matter and prices.

PIERCE ENGINE CO., 17 N. 17th St.. RACINE wIs.

SCREW.-CUTTING DIE HEADS

SELF=0PENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others,” viz.: Theyare
smaller, stronger, more compact have no

- levers to spring, cannot be clogged by

@ chips,are always reliable, and the prices

are nght Send for descriptive circu-

lar **S. A.” Our die heads are furnished
in sizes suitable for cutting threads from

No. 17 wire gauge to 6 inches diameter inclusive.

GeoMeTRIC DRILL Co., New Haven, Cr.

CHAS. CHURCHILL & CO, Lonosn. England.
EUROPEAN AGENTS:{ wHITE, CHILD & BENEY, Vienns, Autiria.

Che Scientific Hmeman
PUBLICATIONS FOR 1891,

The prices of the different pubucations in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

Scientific American (weekly), one year, - - $3.00
Scientific American Supplement (weekly),one year, 5.00
Export Editivn of the Scientific Amencan (month-
ly) in Spanish and English, - 3.00
Bulzdmg Ed)ltlon of the Scientific American
onthly), - - e e e e =
COMBINED RATES
in the United States, Canada, and Mexico.
Scientific American and Supplement, - = - 7.00
Scientific American and Building Edition, - - 5.00

" Scientific American, the Supplement and Bmldmg

dition,

Terms 1o FOREIGN COUNTRIES.

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

Table and Chair Legs and other -

0. 8. Epglish

Money. Money.

£s.d.

Scientific American (weekly), -~ - - $4.00 018 5

Scientific American Supplement (weekly) .00 1438
Building Edition of the Smenuﬂc Amer-

ican (monthly), - - 3.00 012 ¢
Export Edition of the Scientific Amer-
ican (monthly) in Spanish and Eng-

lish, - - - - - - - 3.00 012 ¢

ComBINED RATES TO FOREIGN COUNTRIES
Scientific American and Supplement, - 8.50 11411
Scientific Amerlc‘\n and Bmldmg Edl- )

tion, - 6.50 |
Scientitic American, Scaennﬂc Amencan "
Supplement, and Building Edition, - 11.00 * i ?

3™ Proportionate Rates for Six Months.

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

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