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Inside Page, each insertion = = - = 73 cents a line
Back Page, each insertion = « = - $1.00a line.

The avove 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, the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

Ut “Et;EcTRIG PLANT”

RICE., $5.08.

kx, (,onu)atu of an F‘lectnc Motor, Elet-
% tric Battery, and Family ‘uedma.l

b, Apparatus. Kntirely New.

% <ahild can handle it with rrnct

F uwafery. An Klectrical Eduvator,

and the most scientitic invention

L of the age. =end for girculars.

... The Nowotny Electric Co.

B2 East l’earl ‘-‘;treet

tigwruine SIFTER & MIXER

The best in use for Sifting and
Mixing Baking Powder,
Flour, Drngs, Plasters,
Fertilizers, and all kinds of
Powders. 'en sizes; 10 pounds
to 10 barr:

Send for catalogue of all kinds
of Mixing machinery.

J. H. DAY & CO.,

Civcinnati. Ohio.°
Bnncb Oﬂw, a5 Mm} St.. New York,

For pleasure, business, recrea-
tion, and for anything you
could use & bicvcle for.

Send for catalogue.

Overman Wheel Co., Makers, :

Chicopee Falls, Mass.

JAMES LEFFElWATER WHEELS

ENGINES, and BOILERS. .

TJAMES LEFFEIL & CO.
FArLO 8T, SPRINGFIELD, OHIO.
110a Liberty Street New York City.

COPPER TUBLS,
SHIETRRAST BRASTWIRG

GRAND PRIZE-PARIS EXPOSITION, 15859

THIN PANEL STOCK -

In Whitewood, Walnut, etc.

Manufactured by the original ** Nystéme .Bartlett,’’
received the Highest Award and ouly ** Grnnd Prize”
given 1o this industry. The only ** Systéme ” introduced
into Europe and America that produces a perfectly

sound cut board.
HENRY T. BARTLETT,
MAHOGANY

CABINET WOODS I
and VENEERS, SAW MILLS.

20() Lewxs Stre t, New York.

N EW KODAKS

“ You press the button,
we do the rest.

Seven New
Styles and
Sizes
ATL LUADED W1TE
Transpurent
Films.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Calaluyue. RFI( HESTFR, N. Y.

Avwarded tha Hmmi Frizs at iate Paria is.xpusmnn.
HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORY, IPA. RBoilders of Higk Cluse
Steam Bhogives, Dianond Deiging and General
Machinery. Fiour Mill Kulia Groond and Grouwed.

manc Compasses, Hand Lev- ’]
els, Angle Mirrors, Planime- || i
ters. Pantngraphs, Engineers’
Slide Rules, Leveling Rods.ﬂ
Folen, Chainy, ete.
(at'ﬂuﬂue an application.

rm&zssa ;
| TKE U NEW YORK. RCo
i | t.vela, Trameita, Surveyors’
" Compnsses, Pocket and Pris-

\ k
=Y

A pamphlet nf Information and &b-
airact o the laws, ahowing How Lo
S sl Gl T
T .
?&.dﬁresa s NN A CO
361 Proadway.
New York.

VICTORS ARE BEST !1

gtiwtifin: American,

» "I"HE BRIDGEPORT WOOD FINISHING €O 4
- « NEW MILFORD, Conn, Y
| MANIIFACTURERS

[

HEEu-:RsP ENT%ODFILLEm_

Breinics LiTHocEN SiLicaTE PAaINT
LITHCGEN PRIMER, WOOD STA NS
© SILEX FLINT ~ve FELDSPAR.,

HARRISON CONVEYOR!

™ manaiing 6raif, Coal, Sand, Clay, Tar B.rk, Cinders, nres,Seeds,&.c.
g;g&gg | BORDEN SELLECK & co.,imia"r%m. §cmcago, L

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER| 7 COMPTOMETER

ALL ARTTHMETICAY

1
Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time.
Entire relief from mental
strain.  Adapted to all com-
mercial and scientific compu-
tations. Send for circular.

FELT & TARRANT MFG, CO., 52-56 llinois St, Chicago. | 2
VOLNEY W. MASON & CU.,
'FRICTION POLLEYS CLOTCHES and ELEVATORS

Pll(lVI DENCE. R. I.

Important Improvemems.
11 the Essential Features greatly perfected.
The Most Durable in Alignment.
Eusiest Running and Most Silent.
i All type cleaned in 10 seconds without 8o0iling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S A.
Send for Catalogue.

" Tie Motor of 19tk Century:

Can be used Any Place, to do Any
x% Work, and by Any One. No Boiler! "
a3]] No Fire! No Steam! No Ashes!
¥ NoGauges! No Engineer! A per-
B fectly safe Motor for all places and
purposes. Cost of operation about one
cent an hour to each indicated horse
== power. For circulars, etc., address

geonomy, memawmy,  Charter Gas Engine Co.
Simplicity, Snlely. P.O Box148. ster]ing, 111,

HORTHAND;

!tu

wﬁllngtlomwlht

2 d nw T et
Hons procured al 3 when oomy
EREWE cnx FEE, Orwesn K22

H. W. JOHENS*
ASBESTOS-

FIRE-PROOF, NON-CONDUCTING

COVERINGS.,

FOR FURKACES, HOT-AIR PIPES, ETO.

&K@~ 83 PER CENT. OF FUEL SAVED.<t&
DEBCRIPTIVE PRICE LIST, FREE BY MAIL.
H. W, JOHNS MANUFACTURING CO.
BOLE MANUFACTURERS,

ASBESTOS RQOFING, BUILDING FELT, ETC.
BEOTIONAL PIPE & BOILER OOVERINGS, STEAM PACKINGS, £TC.
LIQUID PAINTS, FIRE*PROOF PAINTS, COATINGS, ETO.

87 MAIDEN LANE, NEW YORK.
PHILADELPHIA,

GHICAGO. LONDON.

ELECTRIC NMIOTORS

F'or all Special Worlk.

Correspondence invited by the
CROCEER-WIEEELER IMOTOR CO.
430 West 14th Street, New York.

Manufacturers of the PERFECTED MOTOR,

* Acknowledged to be the Standard for all high-class work where power is required.
8. 8. WHEELER, President. F. B. CROCKER, Vice-President.

ThE AERIHBELL TELERHONE 0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forwms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible forsuch
unlawful use. and all the consequences
thereof. and liable to suit therefor.

Far SCHOOLS & PUBLIC ENTERTAINMENTS -
LANTERR SLIDES COLORED&UNCOLORED

oo QUEEN & CO.

= FPHILA . PA. i~

RAILWAY & STEAM FITTERS SUPPLIES

Rue’s Little Giunt Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c:
JOHN 5. URQUHART. 46 Cortlandt St., N, ¥,

If you don’t want your boiler to blow up,

¢ Pop Safgf; Valves !

Substantial, Accurate, and Reliable.
Write for Complete Catalogue.

The Lunkenheimer Brass Mfg. Co,
15-17 E. 8th St., Cincinnati, 0.

) s - and Expenmental
Catalogue free. Address Typewriter Department, cﬂ(gdnnﬂ!le“ meomwbgl?AES(I;Ns 1n‘e gl;l’bce[gsegl?g

POPE MFG. CO., Boston, New York, Chicago. . to J. F. Werner, 47 & 49 Céntre Screet. New York.

BEST IN THE WORLD
A.CUTLER & SON,
BUFFALO.N.Y, U.S" A.

UTLER DESK.

THE NEW NON-CONDUCTING MATERIAL
is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and
8 unexcelled asa Non-Conductor. U. S. Navy tests show
lt to be superior to Hmr Felt in Non-Conducting qualities. Made into sectional form
for pipes and intu sheets and rolls for large surfaces. Send for Samr
Asbestos Boiler Coverings, Stenm Packings, Asbestos € oth, Ashentos
Building Paper, etc.
THE CHALMERS.SPENCE CO., 39 and 61 Liberty St., New York.
BRANCHES :—Philadelphia, Chicago, Pittsburgh, Boston.

RATED METALSM!NING SCREENS

P ERFO M
CoaLw:ORE SEPARATORS, REVOLVING A+ SHAKING SCREENS.

© JIGS &STAMP BATTERIESss+s v MILLING « MINING MACHINERY:

- HARRINGTON & KING PERFORATING © .CHICAG(I.

W YURK OZFICK, 284 PRABL BTHEET.

© 1890 SCIENTIFIC AMERICAN, INC.
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SYRACUSE MALLEABLE (RON WORKS

W B BURNS PROPT®

SCIENTIFIC AMERICAN SUPPLE-

ENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
18 cents. Also to be had of newsdealers in all parts of
the country.

Otis Bltrie Elevator

for anutl., Hesidences, Hosplt.

als, mall Ofice Baildings, Stores
Safe. Biuple (oo Engineer!

rsquh‘ad,. Ruuning capenses g

very iHght. Alse maoufector.

era of the Standerd Hedran-

lle Passenger and Fretzhi,

elt Klevatora.

Scenm and
{tin Brothers & (o,

38 Park Row, Kew York

WORKING MODELS e
of Standard Pyrometers for blastotflrﬁacess?)ﬁtr;l‘is.
superheated steam, etc. Aug. Zaubitz, 48 Centre St..N. Y

JENKINS STANDARD PACKING !

NEKINS BRO~,, 71 St.,
Bos&on 21 Narth 5th St Pmm H 54 lem born SL. Chlcago

General Com-
ARCO A FOUSECA & CO. General Com-
Bogota, Republic of Colombia. Catalogues,
price lists and oorresn ndence solicited. an23.

AND FINE GRAY IRON ALSO STEEL
- 7 CASTINGS FROM SPECIAL,

g
tAE TN NG I FATL TER

NISHING . RNNING
LEHIGRAVE &AMERICAN ST. PHILA.

TEIEE
Scientific Qmerican

ESTABLISHED 1546.
The Most Popuiar Scientific Paper in the World.

M

Fastnge. Weekly,

only $3.00a g;gnr, {ocludin st

KNumbers o

This widely clrculated and splendidly 1llustrated
paper 18 pub ished weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New [nventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tectgre, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States,
Canada or Mexico, on receipt of three dollurs by the
publishers; six montks, $1.50; three months, $1.00.

Cluba.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft,or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make allorders,drafts, ete., pay-

able to
MTITIT s CO.,
361 Broadway, New York.

TEX
Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every numbver containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE ScIgNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
TUseful Arts, embraciug Biology, Geology, Mineralogy,
Natural History, Geokraphy, Archaology. Astronomy,
Cbemistry. Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Macufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biograpgnhy, Med:tine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abrosd are illustrated
and described in the SUPPI.EMENT.

Price for the SUPI’LEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i.00. Singie copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers S8CIENTIFIC AMERICAN,

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copiee, 25 cents. Forty lurge quarto pages, equal
to about two handred ordinary bnok pages; forming a
large and splendid Magazine of Architecture, Nch-
ly adorned with elegant plates in colors. and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and hest plans for private resi-
dences, city ard country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specflcations, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
bhave won for it the Largest Circulaiion of any
Architectural publication in the world. Sold by an
newsdealers. $2.50 a year. Remitto

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

PRINTING INKS.

THE “Sclennﬂc American ” ir printed with AS.
HNSON & CO.'8 , Tenth and
bard Sta.. Phnl&. and 47 Rose St., opp. Duane 8., N, Y.




	scientificamerican12061890-366

