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“Movertisements.

ORPINARY RATES,

Inside Page, each insertion 75 cents a line
Buck Page, each insertion----%1.00 a line

F"Fer seme classes of Advertisements, Swecial and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of 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 Paslicasion Oflice as early as Thursday
morning to ap pear ; tnl' f iluw ing week’s issue.

Siar g?:?é&‘.’.‘.f «
Lath Avtomatic
a es Cross feed

9 and 11-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 valuable table shewing the number of patents
granted for tne varieus subjects upon which petitions
have been flled frem the betinning down to Decewber |
31. 1894. Centained in RCIENTIFIC AMERICAN SOPe
PLEMENT. No. 1002, Price 10 cents. To e had at

thls otﬁce md trom all newndeulers

OWER & FO
L

SHAPER6 PL&NERs DRILLS

ATH

E S.50 Uselits, camacie ra
E GO. 120 LULNERT 5T CIN{INM‘I‘I.O.

ATH

capitalist. Send for catalogue.
GATES IRON WORKS, Dept. C,
650 Elston Ave., Chicago, U, S. A.

MILL

FEDERAL BENCH PUNCH

10"’ high, 10'’ long, with lever 24"

: A mill for crushing ores. [
4 Equal in efficiency to a L
o five stamp battery, and at

J A boon alike to a_fraction |
J the prospector of the ex- L
b and mining pense, L
- .
1 3
o b

p and durable. Price with dies for
one size hole, §15; extra dies for
round hole, per set $1.

stamp for catalogue of
machinists’ teels.

CHANDLER & FARQUHAR,
38 Federal St Bos(on, Mass

Patent Carrymg ing Track

OVERHEAD
TRAMWAY

Foundries, Machine Shops, or for
Merchandise.” Send for B

The Coburn Trolley Track Mfg. Co.,
++« HOLYOKE, MASS..,

BARNES’ .
New Frictian Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:

The speed can be instantly changed from 0 to 1600
without stodppmg or shifting belts. Power applied
can be graduated to drive, with equal snfety, the
smallest or largest drills within its range—a wolx
derful economy in time and great saving in dri
# breakage. Send for catalogue.
: W. F. & INO. BARNES co.,

1999 Ruby St., Rockford, 111,

Measurs 10
Tapes.

for Mills,

Cheaterman;é,-ﬁ:xcelsior,
Lufkin’s, Eddy’s, Roe’s,
ete., and supplies of all
kinds for Architects, En-
gineers and Draughts-
men.
Frost & Adams Co.
Establisbed in 1848.
39 Cornhill,
BOSTON, MASS.
AND
Electro-Plating
Apparatus and Material.
THE
Hansgn & VanWinkle

Co.,
Newar k, N J.

eny card

i catalogue.

Hend your busi
Tur 1) Le

35 & 37 8, Canal St.,
Chicago.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{ RAND DRILL C0.)

Semz For G'atamgue. 100 Broaﬁway. Naw York.

i

Spmnmg and Tmster ng Bianks

BILLINGS‘ IMPBOVED
HEY RING-
Patent applied for.

pt of 12 cents

> in stamps.

Sent, postage paid,
to any address on

recei

e Blllmgs & Spencer Co Dra.werS Hartlord Conn.

—
>

Experimental & Model Work

Gardam & Son, 96 John SL,N Y.

(,Vrculars & advice free.

——

MACHINE SHOP OUTFITS, TOOL$ :

long, and weighs 64 pounds. Punch- -
es a hole 5-16" throngh 4 inch iron :
plate 216’ from edge. Neat strong, .

" 136 Liberty St., N.Y. !

OUR MASTERPIECE !
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© €
s NEW HACK SAW FRAMES. 3
© Saw may be instantly at- o
8 { . tached or removed or set ©
at any angle. Finely ©

-3 - finished and nick- @
© eled. Cocobola g
9 handles. 0™ Catalegue of Fine Teels free. o
1S L STARRETT €91, Athol, ¥A3%. 8
099999_@99999@99999999@0@99@4‘

0DD SORTS OF THINGS

but necessary to every mechanic
or factory, are found with full de-

“A Book of Tools”
O is the most complete
J catalogue ever is-

sued. Contains 550
rages and over 2,080
illustrations. Prices
are given.

A copy of this book
sent postpaid to any
address upon receipt
of 25 cents in stamps

CHAS. A. STREI.INGER & CO.

ess Box 1214, Adv. Dept. DETRDIT, MfCH.

‘Queen” Bmlder s Transit

I{MPROVED TRANSITS AND LEVELS

- Graduated entlre]y on our large divid-
. ing engines. Special award at World’s
. Fair. "All kinds of Engineering, Sur-
veying and Drafrine Instruments and
- Materiais. 220 p. Illustrated Catalogue
mailed free only if this ad. is mentioned

‘{ & CO., Inc.,
1011 he-«umu ~t., Plnladelphln

'[

.[ Adde

im

EDCE TOOLS-s~

are oftennenr.pruined h? ustng & grind-
stone ot adaptent oo tiwe work,  dur
Cgugrries produce a lirge variety of grits
Coaitatle for prinding any tool. ot
B T Muy we send oy oowe Cotulse,
il 1f<=h will gter yov dome tnformation !
. GIAFTON STOXNE COMPANY,
New =) Hiver =ireet, 1z ll‘lﬂ‘on, (le.

50 YEARS'
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
Quickly ascertain, free, whether an invention is
probably patentable. Communications strictly
confidential. Oldest agency forsecuring patents
in America. We bhave a Washington office.

Patents taken through Munn & Co. receive
8pecial notice in the

SCIENTIFIC AMERICAN,

beantifully illustrated, largest cu‘culamon of

any scientific journa weekly terms $3.00 a year;

505 x monfle,  Specimen copies and HAND
E ON PATENTS sent free. Address

MUNN & CO

361 Broadway, New *ork.

ATIC F

"BRILL.

An indispensable Labor Saver,

Will feed, fine or coarse, at any ’
augle, without pressure or loss of
powar,  Yarrattod,

For particulars, prices, etc.,
MEWER TOOL CO., K
lﬁElm St Portland, Me., U. S. A.

- Thxs beats Wind, bteam or Horse
Power. Weotter the
WEBSTER 24 actual horse power

GAS ENGINE

for %15 0. less 10% discount for cash.
Built on interchangeable plan. Buijlt !
of best material. Made in lots nf 100
therefore we can make the price. B
ed fer shipment welzht 300 pounda
Made for Gas or Gasolin

0F™ Write for Specml Catabogue

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

ACETYLENE GAS AND CARBIDE OF

i Calcium.—AIll about the new illuminant, jts qualities.
! chemistry, pressure of ]lquefactmn, 1ite preb:ble future,
\ experiments. pernrmed with it. A mest valuable series
of articles, giving 1n complete ferin the particulars of
this subject. Apparatus ter making the gas. Ccmmned
mn S(‘lrnnﬂc AMFRICAN SUPPLEMENT. Nos. 9¢
1004, 1007. 1012, 1014. 1015, 1016, l(l.’.‘.’.
1035 and 103N, The most recent appsratus of sim-
ple and mere elaborate type described and illustrated
in special acetylene Supplement Ne. 105%. Price 10
cents each. T'0 be had at this office and from all news-
dealers.

COMBINATION

Stoves and Furnaces

for Hot Water and Heot Air,

Suitable for houses, stores, single rooms,
barber shovs, baptistries, ete.

The National Pipe Bending Co.
152 River St., New Haven, Conn.

scr1pt10ns in “A BOOK OF TUUI.S v

Blades are highest grade of razorsteel, file tested, warranted.
strong enough foranything, ine enougi) fora qmll pen,weighs

2 ounces, 3 blades. Price, eb-

ony handle, $1.25; ivory, $1.50;

choicest ﬁuurl $2, postpaid,

Send for J-p,nm_ free llat and
‘* How to Use a Razor.”
Special Offer: $1.58 Razo;

Fine Strop, French Brlatle

Latber Brush, all for $162,

postpaid.

Maher & Grosh Co.

40 A St.,, Toledo, Ohio

—

MECHANICAL .ot '1‘0 Machtmsts
e DRAWINGE - Panermr-

Architectural Draw-
mg; Electricity; Me-
chanics; Architecture;
Plumbing, Mining;
Civil Engineering in
all Branches; Steam
Engineering (Lece.,
Stat'y. and Marine).

The [nternativnal
1 @ Nrhoals

penters, Steam Engi-
neers, Draughtsmen,
Steam Fitters, Elec-
trical Werkers, Civil
Engineers, Plumbers,
Miners. References
Everywhere. Free Cir-
Ly cudar.  State Subject
you wish te Study.

UY TELEPHONES
That Are Good--Not ‘‘Cheap Things’’

The difference in cost is little. We guarantee ourappa-
ratus and guarantee our customers against loss by patent
suits. Our guarantee and instruments are Both Good

WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton Street, Chicago

Largest Manufacturers of Telephenes
eccclus’wely in the United States.

‘TELEPHONES

for Long or Short Distance Use. Also
Interior or Warehouse Telephones.
Sent on trial to responsible parties.
Sold thousands during the last
two years, cvery one a success.
& Send for Circular and Testimenials.

" ‘Julius Andrae & Sons Co,
MILWAUKEE, WIS.

Cve Rennetly Protractor ™

and Qver 4,000 Other Tools
are illustrated, described, and priced in

Our ew 1397 Catalogue.

-ing us 3s¢.

. Letter gopier.

| Copies a letter in 116 secends

Tt is a book of 710 pages, 103 X754 in.  Mailed
free to anyone mentioning this paper, and send-
Discount sheet with each book.

MONTGOMERY & €0., Makers of High
Grade Tools, 10s Fulton St., Tew York Gity.

& TA
n #G“ FREcUEs .

i G E ARS UNIHIN MODEL 'I'DRKS CHICAGD ‘
GRAND and UPRIGHT

= Pianos «

New Styles just introduced, embody-| .. n
ing many points of superiority.

Various sizes and models. (& Send for catalegues.

Aason & Bymlin Co.

Boston. New York.

ARBORUNDUMUHIS

HM!DEBT ABR&SI KNOWN, EMERY AMND

AMO. UBSTITUTE, IN DURT|
B OWDER GRY%TAL%I’HEEL SLAR & HO NEFDRM.

CARBORIREUN £ MQNGF\’{"/"HR.# [l .}

EKPERIMENTAL WORK

Chicago.

HALE‘ A CENTURY OF CYCLES —AN

interesting history ef the cycie frem its origin up to the
present time. I'ne tirst crank-driven bicycie. The
*bone-shaker” and its successors. The tricycle. The
medern whee!l. Cycle building a science. Peints ef 11n-
rovement. I'he pneumatic tire. A hand and feet cycle.
With 9 illustrations. Contained in SCIFNTIFIC AMERI-
CAN SUPPLEMENT, No. 1012. Pricel0cents. Tobe
bad at this oﬁice and fx'om all newsdealers.

| Make money print-

. ﬂ ' P R I N T $1 f}gr others. tOur
- ’L‘r‘ M Y newapx;legér prn?r;pg.
setting eaay, printed

| rules. nd stamp

&/
\< ‘ o w N for catalogue, press-

Cards, circu-’es and supplies, to
lars, with $5 the factory,

Press and save: EKELSEY & €O.
money. Meriden, Conn.

Latent Inmiproved

ANDERSON AUTOMATIC R Ne2

Quickest—Simplest—Best.
0F~ Agents Wanted.

ANDERSON
COPYING MACHINE CO. ]
173 W, Broadway, New York )

The [}hmagu Gas & Gasoline Engine

The simplest gas and gasoline
engine en the market. Mas no

equal fer aksolute, steady speed
3 and durability. It is a dwarf
in size and a Samson in
strength. Catalegue sent en
application.

MANUFACTURED BY

*J. J. NORMAN Co0.,
48 “A”" South Clinton St.,
CHICAG®, ILL.

NO HALF-MADE APOLLO

galvanized iron.

A certain Mill represents, we are told,
that its sheets are made by us and only
dipped by itself ; that 1ts 1ron ig, therefore,
the same as onrs.

What a silly Jie it is.

Apollo Iron and Steel Company,
Pittsburgh, Pa.

eesT DRYING MACHINES

for Grain, Sand, Clays, Fertilizers, Phos-
hates, Green Coffee, Wet Feeds, Salt,
uzar, Chemicals. etc See illus. articte in
Sci.AM., October 24,96, 15 Years in opera-
tion. Send rer 6th illustrated catalegue.
ﬂrﬁﬂi s, E. WORRELD, Hannibal, Mo.

tFamily lce Machine

T0 EARN MURE. LEARN MORE.

Ice, etc., in a few minutes, $10 and up. Filters, $1.25 and up. Cookers, $1. Seltzateurs
to prepare one’s self soda water, $4.50 and up.

L. DERMIGNY, 126 W. 2th St., N.

o B 942. Scrantan, Pa,

WYHANSGORDON

- WORCESTER,MASS.

28 BRAJLEY STREET.

CROOKEb TUBES AND ROENT(:EN’&

Photegravhy.—I'he new phetography as perfermed by
the use ot Creekes tubes as u seurce of excitation. All
abouL C rookes tubes. N(‘lh NTIFIC AMERICAN SUPP L.E-

S1. 189, '}8 243, 244,792, 795,
‘800 980, 1050, 1054, 1055, 1056, ]Im?; also
SCIENTIFIC AMERICAN. Nos. 7. 8,10 and 14, vel.74.
These profusely illustrated SUPPLEMENTS contain a
mest exbaustive series of articles on Croekes tubesand
the experiments performed with them. Ameng theni will
be found Prof. Creekes’ early lectures, detailing very
fully the experiments which soexcited the werld, and
which are new again exciting attention in cennectien
with Reentgen’s photography. Price 10 cents each
T'o be had at this office and from all newsdealers.

Durable— Easily Applied.
b= This roofing is manutactured
1 from natural Trinidad aspbalt
8l materials, and will not dry up
and become brittle under ex-
Ml posure to the weather as coal-
tar roofings do. Seor
free sampleof reef 12 yearseld,
withcircularandprice list to
WARR.ENI (Jll(E(\’ll( CAL
‘ e oy
S5 Fulion Street,

New }(nla. U.S.A.

saves wear of chain, pre-
vents rust and increases

DIXUN’S 59I
cchE c“AlN ease, speed and comfort.

G RA P H IT E seﬂfhl(%tcgﬁltls fg%’ s);;;llpltg

JOS. DIXON CRUCIBLE CO.,  JERSEY CITY, N. J.
If yorvwwant the best Lathe and Driu

GHUGKS

WESTCOTT"‘
Strengest
Grip, Great-

SRS est  Capacity ™
¥ and Purabil-
ity, Cheap and Accurate
Weatcott Chu(-l: Co. Oneida. N, Y. U, S, A,
Ak for catalwne in English, French, Spanish er German.

mral Furzr AT COLUMBIAN EXPOSITION, 1893.

The Bartley Dlrect Running Saw Mill

Most complete, compact,
and substantial Partab]e
Saw Mill now on the
2 market. Can be set
up anywhere.
Cuts all kinds ef
lumber. Entirely
self-centained.
' ]E[o l:atd power.
undreds in use.
§F= Write for Illustmted Catalegue.

WM. BARTLEY & SDNS Mfrs., Bartley Sta(lon, N J

Krueger's Automatic Self- Reglster-
ing Lumber Measure fF

- Saves Time and Mental Wear
and Tear. Avnids costly mise
takes measuring lumber. Be-
ing exact, it prevents contro-
versies over invoices between
buyer and seller. Does uaway
witball slow watlods, Basvio §
understand ansd np(-"sit,i‘ Ong A7
trial convinces nif its vatu,

THE JOHNSTOWN SPECIALTY co., Johns{m\n, Pa,

BRASS SPECIALTIES

made from Sheet Brass, Rods or Wire.
F E CHESTERMAN CO 241 Arch St., PHILA., Pa.

The Backus Bas or Basoline Engmes

Simplest and best. Has fewer parts
than any Gas Engire built. Can re-
fer to customers who first i
tried other makes that
were failures and then
purchased the Backus.
Send for Catalegue.
Chicago Water Motor and
Fan Co., 171-173 Lake
Street, Chlcago 111 :
NOTICE—Ne catalagues
mailed unless you Sstate
what ycu want te drwe

Tntelligent
People

like to read of the doings of intelligent people, of
discoveries in scientific research, of inventions in
the mechanical arts, improvements in machinery,
greater facilities in manufactures, and general
progress in the world’s knowledge. No publica-
tion in any country gives such informatieu so
exclusively, promptly and carefully as the

Scientific American

It is anillustrated weekly of 16 pages, containng
vast stores of reliable information for the
scientist, chemist, mechanic, engineer, electri-
cian, student, physician, pbotographer—every-
body. It is the acknowledged leader of all scien-
tific publications and circulates in every civilized
country on the globe. $300 yearly, $1.50 six
months, $1.00 four months. Begin at any time—
you’ll find you can’t do witbout it. Send check,
draft, money order (P. O. or Express) payable to

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

© 1897 SCIENTIFIC AMERICAN, INC.

Electrical, Mechanlcal ‘Steam and other Engineering Branches Taught hy Mail.
R .THE GORRESPONDENCE SCHOOL OF TECHNOLOCY, CLEVELAND, OHIO.
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