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“Movertisements,

Inside Pare, each insertion = = = 23 cents a line.
Bpck-Page. ench insertion - - . $1.00a line.
The above are charges per agate lmme--about eight
wordsperline.. Thisnotice shows the width of the line,
and isset 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

IDL‘.' to appear m next issue

received at publication office as earlvy as Thursday morn- | ¥

* ONE STAR HACK SAW WILL DO A8 llUGB
WORK AS FIV3 OF ANY OTHER EIND.—N, B.

V:c'tor Bicycles !

For pieasuare. business, recrea- -
tioa, and for anything you
counld use a bicycle for.

VICTORS ARE BEST !
Send for catalogue.

Overman Wheel Co,, Hakers,

Chicopee Falls, Mass.

Mechanical Toys, Games, etc.
Engine was Set Up and Started by our Printed Directions.
HAVEN, CONN., July 30, 18%0.
Charter Gas Engine Co St.erhn NN
GENTLEMEN —We have now used your Gasoline En-
gine for two months and is giving good satisfaction.
Requires no attention atter it is started, which %enernlly
takes four to tive minutes. A large number of persons
have seen it; some pronounceit.a wonder, and others,
who are familiar with gas engines, as the finest they
ever saw. We would cheerfully recommend the * Char-
ter > to all persons i n need of power, especially to those -
where work is of an intermittent character, astheex- -
pense ceases whenever the eogine is not running. En-
gine was set up and started by your prlnted directions.
ours truly, PSON & BALL. |
Far circulars, etc., address CHA RTER GAS ENGINE Ce.
P. O. Box 148, éterlmg. I

= W HIPE ST e ¥ | [
30 CORTLP’ CUASEOWSTOTLIN, Y, T =L :
SERIR IR RS |
- 43

MANBTACTARIES L UAITED STRTES, 5 CATLAND FAMMTE GERMAKY L 3u5TRIA,
Awarded the Grand Prize ab et Pang BExpositlon,

PRATT INSTITUTE, |

BROOKLYN, N. Y.

Day ciasses will begin work September 17.and evening
classes September 26, in the Departments of Art. Do- -
mestic Science, Commerce and Music. Also in the
TECHNICAL HIGH SCHOOL DEPARTMENT. -
—A three years’ conrse fer both sexes; combining draw-
ing and manual work with the usual studies of a high
school or academy. -Kntrance examinations will be
held September 17 and 18.

EPAR'TMENT OF MECHANIC ARTS AND
BUILDING TRA s.—Carpentry, turning, black-
smithing, - machine- shnp work, brick laying, plastering,
plumbing, stooe carving and cut,tmg ouse and fresco
pmntmg geometry, chemistry, electrlcal construction, !

g]xed hechanics, machine esuzn metallurgy of iron
steel, steam.
For further information, or for application blanks, ap-
ply at the General Office of the Inaqm(e. Ryerson St, = |
KAT bemetuﬂ}

“You press the button,
we do the rest.”

Seven New
Styles and
Sizes |
ALL LOADED WITH |
Transparent
Films.

«r sale by all Photo. Stock Bealers.

THE EASTMAN COMPANY,

Send Sfor Catalogue. RUOCHESTER, N . Y.

IDEAL MUSICAL BOX

lsthe Latest Invention in S wiss Musical Boxen
t is the Sweetest and Most Perfect Instrument
or the Pavlor. Any unmber of tunes can ob-

tained tor it. The Largest Stock of Musical Boxes in

America. Send 4 cent stamp forIllustrated Catalogue.

JACOT & SON, *%afFantar

NEW YORK.

JENKINS STANDARD PACKING |

NKINS BRO N.
Boston.. 21 North 5th SL Phlla., 54 Dearbom SL.. Chlcago

a7 HAIDEN LANE,
FEW TOLE,
OELm, PRANPL, L

PATENTS!m

MESSRS. MUNN & CO., in con nection wi h the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex- |
amipe improvements, and to act as Solicitors of Patents
for inventors.

In this line of business they have had forty-one years’
2xperience, and NOwW hft) e unequaled facilities for the
preparation of Patent Drawings, Specifications,and the -

rosecution of Applications for Patents in the United -

tates, Canada. and ForeignCountries. Messrs. Munn & '
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports |
on Infringements of Patents. All business intrusted to -
themis donewithspecialcareand promptness, on very .
reascrable terms. !

A pampvhlet sent free of charee, on application, eon- |
taining fuj! information about Patents and how to pro-
cure them ; directions concernirg Labels, Copyrights,
Designs, Patents, Agpeals‘ Reissues Infringements, As-
sigameats, Rejected Cases. Hints on the Sale of Pa-
tents. etc. !

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing

patentsin all the principal countries of the world.
m & CO., Solicitors of Patents,
361 Broadway, New York.
BRANCH OFFICES.—No. 622 and 62 F_Street, Pa-
6ifie Building, near 7th Street, Washington, D. C.

; 7th, 1876, No. 174,465. and January 30th,

-thereof. and liable to suit therefor.

THE GUTTA PERCHA & RUBBER MFG. 0.

The Largest Manufacturers of Mechanical Rubber Goods in the World.,
Established 1888.

Packing, Belting, Hose, Mats, Matting, etc.

Para Building, 35 Warren St., New York.

Chiengo. Man Hrancisco. Portlnnd, Oregon, Howton, }luun.

OYRACUSE NALLEABLE IRON WORKS

W B BURNS PROPTF

|THE PHONOGRAPH.—A DETAILED

descnnuon of the vew anda improved form of the pho-
ust brought out sy Edison.

With 8 engrav-
(‘omu‘; ned

in. SCIEXTIFIC AMERICAN SUMPLE-
2. Price 10 cents. To be had at this
oﬂ‘ice and from all newsdealers.
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The elreaiar

THEAMERIUANBELLTELEPHUNE EU.

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March

g, and Printlng,

1877. No. 186,787.

The transmission of 8peech by all known
! forms of Electric 8peaking Telephones in-
fringes the rightsecured to this Company
by the above patente, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use. and all the consequences

THE BEST $100 BICYCLE MADE.

Can be adjusted to fit any person, from a boy
of 122 to a full-grown man.

Catalogue Free.

HARTFORD CYCLE YCLE CO., H Hartford Conn.

THE ONLY PR&C‘”CN-

“PRIC

OPEwHITER

Catalogue free. Address Typewriter Department,
POPE MFG. CO., Boston, New York, Chicago.

MACHINISTS’ FINE TOOLS.

STANDARD TOOL CO., ATHOL, MASS. §|

i Send for Catalogue and Price List.

'WORKING MODELS v,

Cprwond, made to order by MASON & HATCH, t:cnssiJrs
to J. ¥ Werner, 47 & 40 Centre Strest. New York,

$85 Lovell Diamond Safet, $85

. Diamond mee, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-
; ning Parts, including Pedals. Suspension Saddle. Finest material
money can buy. kinished in enamel and nickel.
Strictly high grade in every particular.  No better machine made at any price,
] BICYCLE CATALOGUE FREE.

. JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS.

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

TN ATIONAT FITTER.
SPECIAL SIZE HOUSE FILTER.
16 INCH DIAMETER. PRICE $95.00.

BRIGHT SPARKLING WATER

LARCE SIZE FOR MILLS AND WATER WORKS.
NATIONAL WATER PURIFYING CO.,,

Address for Pamphlet. 145 Brondway or 86 Liberty St.. New Yorlc,

‘COBPER TUBES. ©
SHEET BRASS BRASEWI

“JCUTLER DESK.

. STEAM ENGINES

Upright and Horizontal,
Stationary,

Portable and Semi-Portable.
8 to 16 Horse Power.
IMustrated Pamphlet Free. Address
.JAMES LEFFEL & Co.

SPRINGFIELD, OI{10,
or 110 Liberty St.. New York

STEAM ENGINE: ITS PRINCI-

" ESTABLISHED HALF A CENTURY. |
; |

ARY1

FIRE &BURGLAR

SAFES

THE

ples, its development, its future and perfection—A pa-

pe? by E. N. Dickerson, ({zlvwg an outline ot the history
of the steam engine, an

whieh it operates und which limit its capueity.
figures. Contained Jn SCTENTIFIC AMERICAN SUPPLE- -
MENT, No. 686. ice 10 cents, To be had at this
office and trom ail newadealers.

Have MATLY ENIMPROVEMENTS

With 2 .

NoT FouNDd IN

0 HER n ES
THAT WiLL WELL REPAY AN

INVESTIGATION

BY‘TROSED‘EJ;RE 70 SECURg,

THE BEST SAFE |
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,

LONDON. ENGLAND.

NID FINE GRAY IRON ALSO STEEL
‘ CASTINGS FF\(]M SPECIAL

M}\SDEVLIN 3(00 i FINE TINNING 3

FINISHING o

THE NEW NDN CUN[}UCTING MATERIAL

i
LEHIGH AVE & AMERICAN 5F PHILA'® e
b a Fexible Felt Made of Pure Asbestos, 1n a
finely divided fihrous state, indesiructible by heat a4

RE I EL I L] unexcelicd as s Nor-Condoctor, 170 30 Navy fosta ahnw

it to be superior to Heir Felt in Non-Coodactinzg guaiities, Made intg Fec.t,it:nai form
for pipes and ioto sheets and rolis tor large surfaces.  Send for humr
oth, Ashestos !

Anbestas Boiler {laverings, Menm Packluge, Asbestoy 7
Building Paper, ctc.

THE CHALMERS-SPENCE CO., 39 and &1 Liberty %1, New York.
BrANCHES:—PLiladelphia, Cnieags, FiLtshureh, Ruostun.

PRERFORRT ED METALS~MINING SCREENS,

oaL=w ORE SEPARATORS. REVOLVINGs*c SHAKING SCREENS
JIGS & STAMP BATTERIES ::::s- ¢ MILLING « MINING MACHINERY:

*.HARRINGTON & KING PERFORATING © .CHICAGO.

NEW YORHK UFrICE, 24 PEARL HIMEET,

Fi

ﬁ,'

© 1890 SCIENTIFIC AMERICAN, INC.

The HARTFORD SAFETY

discussing the principles upon .

T NAIELEVATORS.

FA\SENGERA‘FREK‘HT
L.5 BRAVES & buu Herne«wsn HY.
NEW VORK 20STQM, 8T, LOU CETRAIT

FOR SA LE-—Three Valunble Patents and many
formulas pertaining to Elastic and Electrical com-
meda and Special Rubber Paints and Varnishes. Same
1ave realized us $10 000 a year for the past eight years.
Addrese J. A, 'I‘ITZEL Glenshaw. Allegheny Co, Pa.

H o RT H AN D ‘Writing thoroughly ta:ﬁy

|l 41 o d llgz :l'la't! grcompet:u&
ugtions procured a n s whe
i circular, Wa Gs CHAF FEE, Oswego, N. Yo

THOMAS ALVA EDISON. —A BIO-

grephical rketch of the grest tnventor, with full-page
portrait from a recent protograph. Contained in SC1EX-
TIFIC AMKRICAN ST PPLEMENT, N0, ¥4 6. Price 10 cents
To b had 4t this ofee and from all newadealers,

|0TTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.
For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
I _CHICAGO. NEW YORK.
|_ TITE

 Scientific Qmerican

ESTABLISHED 1846,
The Most Popular Scientific Paper in the World.

only $3.00a Yeny, including l’ostnze Weekly,
52 Numbers v Year

This widely civculated and splendidly illustrated

i paper {8 published weekly. Every number contains six.
. teen pages of useful infoimatfon and a large number of
_: original engravings of new inventions and discoveries.
| represeuting Engineering Works, Steam Machinery,
. New Inventions. Novelties in Mechanics, Manufactures.
' Cbemistry,Electricity, Te egraphy,Photography, Archl-

- tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

Terms of Subscription.—One copy of tha SCIEN-

TIFIC AMERICAN wili be sent (or one year—52 numbers—
| postage prepaid, to any subscriber in the United States,
. Canada or Mexico, ob receipt- of three dollnyx by the
| publisbers; six montks, $1.50; three months, §L.0V.

Clubx.—Specialrates for severatnames, and to Post
Masters. Write for particulars.

The safest way toremit is by Postal Order, Draft, or
i Express Money Order. Moncey carefully pluced inside
- of envelopes, securely gealed, and correctly addressed,
- seldom goes astray, but i8 at the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

able to
DMLTIIIT & CO.,
86I Broadway, New York.

TEE
Scientific American Supplement.

| This is a separate and distinct publication from

THx SCIENTIFIO AMERICAN, but is uniform therewith
In size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THx SCIKNTIFIC AMERICAN SUPPLEMXNT 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
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Cneniistry, Electricity, Light. Heat, Mechanical Eugi-
peering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
: Techpology, Manufacturing Industries, Sanitary En-

gineering, Agriculture, Herticulture, Domestic Kcono=
‘ my, Biography, Medicine, ete. A vast amonnt nffresh
and valuable information obtsinable in no other pub-
lication.

The most important Engineering Works, Mechanisms,
and Mapufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada. $5.U8 a year, or one copy of the SCIENTIFIC AMa
ERICAN and one copy of the SUPPLEMENT, both mailed
€or one year for $i.00. Singie copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, No Yo
| Publisbers SCIENTI#1C AMERICAN.

Building Edition.

f ‘IHE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION {8 jssued monthly. $2.50-a year.
| Single copies. 25 cents. Forty large quarto pages, equal
' to about two bubndred ordinary book pages; forminga
! Jarge and splendid Magazine of Architecture, rich-
i ly adorned with elegant plates in colors. and with other
' ine engravings; illustrating the most interesting eXx-
_amples of modern Architectural Construction and
" allied subjects.
A special feature is the presentation {n each number
- of a variety ot the latest and best plans for private resl-
| dences, city ard country, including those of very mod-
erate cost as well as the more expensive. Drawings in
| perspective and {n color are given,togetherwith full
Plans, Spec ficatlons, Sheets of Detaiis, Estimates, etc.
i The elegance and cheapness of this magnificent work
yhave won for it the Largest Circulaition of any
| Architectural publication in the world. Sold by all
 newsdealers. $2.50 ayear. Rewit to

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

PRINTING INKS,

HE ‘‘Scientific American” ie printed with CHAS.
| ENEUJOBNSON & CO.'8 INK, Tenth and
bard 8te., Phila..and 17 Rose 8t., Opp. Duane 8t,, N, Y.
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