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A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared for use in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautifal and convenient work, specially
adapted for the use of those who desire to acquire
8 general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid !
in fixing in the mind the names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this is one of the most popular, useful
and valuable works of the kind ever published.

One quarto volume, elegantly bound in cloth. Price

82.50, postpaid.
MUNN & CO., Publishers,
361 Broadway, New York.

end three stamps (6c.) .

NICKEL FiL
ATSEGEI0 TRAMNIALS

ar
Froe,

A H. REID i
003 Markz.t St I“HILADA

E CAN DO IT! —a—

Models, Patterns, Machine Work.
2 Machines and Castings in Quantities.
‘] OPEKA FOUNDRY, TOPEKA, KANSAS.

GATES RUBK & ORE BREAKER'

Capacity upto 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Brease 8 combined.

PURIFICATION OF SEWAGE AND
ot Water by Filtration.—Abstract of a paper by H. k.
Mills, CE..containing much information that can be
put t{) pmctncal use wherever artificial means are neces-
isaryfor a sufficient supply of pure water. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 955, Price
10 cents. To be had at this office and from all news-
STEAM

VANDUZEN *3e5 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

Machinery. King-Darragh Con-
centrator. Connersville Blowers.
mend for Catalogues

GATES IRON WORKS,
3N CSa.Clinton St.. Chicago
.Y, 237C. Franklin St., Boston, Mass.

THE VANDUZEN & TIFT CO.,

102t 0108 E. Second St., Cincinnati, 0.

NO BUYER,

however well informed, canafford tobe without

AL
'STEEL PEN e Soame Locta. with présses and

stampa for produel ng gross weekly, by experienced
‘ workers. Tbi a fide offer to close an estate.

Address 2173, BELL 167F1eet Street, London, England.

SEEGER & GUERNSEY’S
Cyclopedia of the Manufactures and Products H]LLIAHD Y50y CYCLOMETER, No. 2.
Of the Unlted States / .-jAeknowledgedby all ﬁrst-claas deal-

erstand ndéarfs to be the onlydacgurate

It comprises every article made in this country, from ! instrument 10r measuriilg cistances
a carpet tack te a man-ef-war. And under each article on safety bicycles. Wgelg ht four
are given the names of the best manufacturers.

ounces, complete. Lightest made.
One vol., 1500 pages. Price 81 0, carriage paid.

Registers 108 miles, instantly set back
to zero. Thousand mile Cyclometer No.
1, for $7.50. Delivered free on receipt

THE SEEGER & GUERNSEY COMPAN Y, of price.
7 Ilowlmg Green, NEW YORK. HILLIARD ( Y( LOMETER CO.
- —— - Price 5.0, 12830 N. P 0th Street, PA.
‘rlee $5 HILADELPHIA,
No Rider - =
can afford to be without this brake—
. Comfort, Economy, Safety—all de- ThE lmpT{lVEd MOH“OI’ |nGUhalOI’.
: mand it. Itisautomatic and asquick T dreds Of testimonials as to
| ARAB 1 action as thought itself. end . g xts merns over all other makes.
. Br Descriptive Catalogue, H i MEDALS and DIPLOMA AWARDED
"BAILEY MFG. CO., 207 8. Canal St., CHICAGO. T THE

Inrge book wm: cuts for atamp.
BUY EST.
A, F. WILLIAMS. @1 RACE S'I'., BRISTIII., CONN.
Brilliant light.

D|etz Safet‘yl Mill Lantern, Brijiant light.

Bums kerosene rcular free. Sample (expressage gald)
for § . E. DIETZ CO 77 Laight Street, N ew York.

W ANTEIL.

Responsible parties to take out letters patent in for-
eign countries on the Seal’s Glass Mandoline, U. 8.
Patent, No. 518,900, issued April 24, 18%4. This is a valu-
able patent, and is a good openin& for party with some |
money. Liberal percentage allowed. |
Address T. T. SEAL, Bellaire, O.

The Phlladelphla College of Horology

Modern Watch Makers’ Scheel.
Watch Work, Jewelry Work, and
Engraving.

Why not learn the Best Trade
known, by attending our school
where you may obtain a practical
and thorough course of instruc--
# tion in all the branches pertaining
to the watch business? No ex-
werignce natesary, [T T
m— .r.f!u\rmwd.( b eeriol Terra

SCHULER, Pr'mu,pal .
]215 Fllbert St., Phlladelphm, Pa.

MODELS BUILT.

S P. OENISON, e e (43 Centre Street,

hPEERLESS READY SE (GELATINE)

" Brilliant and Matt Surface. The Peerlesswill give finer results than can beobtained on any other paper. Has
only to be tried to be appreciated. Rapid and brilliantprinter, Simple toning bath. Easily worked.

Brown - Palmer Mfg. Co., Rochester, 1\T Y.

8 CUTTING- DFF MACHINES
i Both Hand and Power.
Sizes 1 to 6 inches.
‘Water, Gas, and Steam Fit-
ters’ Tools, H’mged Pipe Vises,
PipeCutters. Stocks and Dies
L universally ackmowledqed to be
THE BEST. (F~Send for cotaleg.
Arms]t}l one Mtg. Co.,

My shop is speclally equipped for
Fine Experimental Work in
Electricity and Mechanics.

Orders by mail promptly attended to.

e o NEW YORK CITY.
NSITIZED PAPER.

MESSRS. MUNN & Co.,, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. A
one may quickly ascertain, free,
whether an invention Krobably is
Batentable by writing to Munn & Co.
| ommunications strictly confiden-

tial. A handbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
tcan. This splendid weekly paper,
elegantly 111ustratecl has the la.rges{
circulation of any sclennﬂc work.

“||

WHEED NOYELTY CDNGERN 46 GDRTHN.D §T. l['ﬂ' YORK.

BALEN DAR and t.ables for qgmckly ﬂndmgxnteres€
for any amount, rate or time. ent on receipt of 28
cents. JOHN K.ACHELMAN JR., Evansville, Ind.

MATCH = MACHINERY,

Latest improved. Complete plants furnished. JOS. C.
DONNELLY, L¥9 Buttonwaood Street, Phlladelphm, Pa.

ROSE POLYTEGHNIG INSTITUTE

IND.—A COLLEGE OF ENGINEERING.
Well endowed well equipped. Coursesin Mechanical,

a year. Specimen copies free. Electrical, Clvl] Engineering and Chemistry. Exten.
Address MUNN & CO., give Machine Shops, boratories, Drawin 001mS,
New York, 361 Broadway. Library. Expenses low. Address H. T. EDDY. Pres’t.

ELECTRICAL SUPPLIES

at low prices.
N. EERING CO., Manuf’g Electricians, Louisville, Ky.

B E Ll T ELE P H 0 N E Receivers, Transmit-

ters, Bells Wire, and

! lies for complete equipment of ’l‘e]ephone and

l descriptinve price (i1, iz Tele~

HER. 3. H ORI
L NEW YUk,

ELECTRO—MAGNETIC

TELEPHONES

Our “‘PEERLESS’’ $3.00 Qutfit com-
prises two Combined Transmitters and
Receivers, two Electric Call Bells, two
Batteries, 200 ft. Wire, (extrawlreloc
per 100 ft. ) € Porcelain Insulators, com-

' we'll mnke to . plete connections and instructmns
A TAILUH'MADE sUIT\fnm ‘[‘[)P%urp a 3 E}'ncesa 00 Dby express; sent C.0.D {
Prock L Y [ $1.00 accompanies order, Everythmg

7] fully GUARANTKED; Not a smglle set,

but complete, both ends. Simply per-

or all short lines, 1-4 mile and
ui for catalogueforlong lines.
];le in carrym%‘case $6.00,

| LANDT $T., H. Y. CITY.

! VOLNEY W. MASON & CO.
VFRIGTION FILLEYS, CLUTCHES, and ELEVATORS

l’l{ll\r I]Jl‘&[.l‘ l{ 1.

THE SIMPLEX TYPEWRITER
%) iqu;m.uu'l;ser]:

Sack
Suit of Strlctl)

‘ FOR $10.00 All Wool Serge

equal to any local tailor's $18.00 suit for $10
EXpress charges prepaid. Other Suits
| just as cheap. We Save 60 per cent by buying
I ig lots of material from makers—that ac-
| counts for it. Send for samples of cloth and
{ full particulars—frees
| LOUIS VEHON. Tailor. X103 Adams St.. Chicao~

HAND BONE, SHELL AND
$500RN MlLLs’l’or Poaltrymen,

Circular and testimonials Free.

comp

GF oyl wanted v

R H. INGERSOLL & ERD,. as GOR

i~ WILSON BROS,, KEaston, Pa.
Best and cheapest food known. Warranted
to double egg producmon Get urLulam

EGGS. s imtni b ey
R D LT AT I AT VL

Drivaie
spondence.

PZ WHEELS. MODELS & EXPERIMENTAL WOR wuluut case, s0c. extra

NEW YORK STENCIL WORKS 100 NI&SAU S" N Yu

LIabolITE B ETO.

FULTON FOUNDRY AND MACHINE WORKS
21 FURMAN STREET (NeaR FuLToN FERRY), BROOKLYN, N. Y.
| - FINE MACHINERY 1RON CASTINGS

Tool d Pattern Making, General [Machinists, Die, I’ress, and [ntprchangeable Wol‘k
ool an and Ornamen tal Japanning. Sewineg Machine I;Ieetlles(B N W Hruz ’
Telephone, Brooklyn 1413. E. B, WILLCOX.

© 1894 SCIENTIFIC AMERICAN, INC

Send for price list. SOUTHERN ENGI-

Builders of High Grade Mining |

ARMSTRI]HB § = PIPE *THREADING'

To his own interest, who deals in Arms and A unition or who shoots a Rxﬂe
Pisiol, or ~hot Gun and has not a sopy of IDEAL HAND BOOX, No. |

51 pages of solid information  Juat out. (Mention Scientific American.)
ALIVE and send for one FREL to all countries. Send stamps for pudtage

IDEAL MFG. CO., Drawersbu, l\e“ Haven, Ct..

a1 )

SEND 25 CENTS (Postal Note or
silver) for mew book of 30 opulwr
Plans from “Houses and Cottages.”

How to build right and economical.
D. HOPKINS, Archt, Grand Rapids, Mich.

us table Band Fasteners
. ForTANKs or AIL

KINDS
The Best in the World.

[ S—

ank without using this fastener
ashing-

i ) I Trythemandyou will never build
L

= make a specialty of
¥ir and Louisiana Cypress
N Tanks For circulars and prices
address, mentioning this paper,

The WINSHIP MFG. CO.
l o'!' mWinte null Huron Streets, RACINE, WIS.

Patent Electric
VISE.

What is cltmu.\ed 1} %llme [

saving; no turning of han- I

dle te bring %(wa to the werk, Aw ;g_ JG

simply one sliding movemeut Llr =

The screw and nut is not used 1-10 as much as the

old way, consequently will he that. much less wear.
MANUFACTURED BY— .

Camml l\Lu hme Tool Co., Anbhnrn. N. Y.

VALUABLE PATENTS FOR SALE.

New improved Nickel Soap Vase for Powdered Soap.
Business successful. Will be generally used. Patented
in United States and five forei countnes Tools
already made. Price moderate. ddres

T.P. STOWELL P. 0. Box No. 14, ROCHESTER, N. Y

)

Hicx GRADE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw. ad-
dress RUMSEY & Co., Ltd./Seneca Falls, V. 1.

STEVENS PATENT

SPRING KEY HOLE CALIPERS
Leader, No.73. Price, bymail, postpaid.
3inch $0.20 | 4 inch .75
Each tonl will open as wide as itslegsare
long, 80 a 2%y inch opens 26 inches, 3-3, 44, 5-5,
6-6, . ldeal and Leader anng ﬁ1v1- 4
dersand Calipers, Ideal Surface Gauges, Depth f
Gauges, und Fine Machinists’ Tools,
™ Ilustrated catalogue freete all. i
J. STEVENS ARMS & T00L CO.,
P.0.Box 28) Chxcopee Falls. Mass,

Study Electricity at Home

by our correspondenee method.” Thorough instruction
with FREE APPARATUS. Terms moderate. Cat. free.

' Scientific Machmlat Clevel’d o.

ridgeport, Conn.

AND FINE GRAY IRON ALSU STEEL |

DI‘.LL' 'D%El l;co

CACTINGS FR()M SPECIAL

FINET\NN\NG PANNI PA _E.BNS
N

FINISHIN
LEHIGH AVE X AMERICAN ST. PHlLA

and Ezxperi-
Developing of Inventions, fonaiWor
a specialty. Best facilities and highest references. Me-
chanical and Electrical Engineering. Construction and
Building of Light Machinery and Scientific Apparatus.
CHARLES E. DRE=SLER & BRO.,
17 Lexington Ave., S.E. Corner 23d St New York Clty

Model & Experlmental Wor

Advice and ideas not vhiyzgesd for.
GARDAM & SON,

I]EA

Absolute
' secrecy.
Send for particulars
k4 John Street NEW YORK.

NESS & HEAD NOISES CURED

by INY JHIT" F. Touuler C'mbmnn Hare L' pad

mare to A lug_ thun all other des cee
ook S b 3 A Help eBre 8 pinseen bls
tevea. F, Hlweox Unl)" G Bprwey, NOT.

Hovkafpronis FRE

= ADJUST ABLE HOLDERS
INCANDESCENT LAMPS. -

.’ OCWHITE CO. WORCESTER,
k-' 2 SEND !!IET‘.\ERCUL.QRS» 55,

A

showing every date from 600 to 2000, ! l NOW READY

Fourteenth Edition of
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REVISED AND ENLARGED.
120 Pages and 110 sSuaperb Cuts added.

Just the thing for a present for any man, woman,
student, teacher, or any cne interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anortboscope, together
with other new and interesting @ptical 1llusions, tbe
.puca] Projection of ®pague @bjects. new ew\erlments
in Projection, Iridescent Glass, some pomts in Photo-
graphy, mcludme Hand Cameras, Cane Cameras, etc.;
! Systewms or Electrical Distrisution, Electrical @re Find-
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antern Slides, Study of the Stars, and a great deal of
| otber new matter whicb will prove of interest to scien-

. .\ualraaa Simplex 1'ypewriter Co., 26 E.13th St., New York - tific readers.

840 pages, 782 fine cuts, substantially and weautifully
bound. Price in cloth,»y mail. $4. alf morocco, $3.
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