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Inside Page, each insertion - « 70 cents a line

Back Page, each insertion - - - - $1.00 a line'

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, »y measure-
ment, as the letter press. ‘Advertisements must be
received at Publication @ffice as early as Thursday
morning to appear in the fellowing week’s issue.

(TRADE MARK.)

ARITHMETICA

ALL 27 BHGR

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

FELT & TARRANT MEG. CO., 52-56 lilinois St.

AR CIFICL AL IN(JUBA'J‘ION —A DE~
scriptien ef the French process of rui r chickens,
With 7 figures, iicniaitizm] in SNt AAMKEE AN
SUPPLIMENT, Ne. ¥74. Price i cents. To be had at
this office and from all newsdealers.

INE TOO
Engine Lathea, Planers, Shapers, Turret
Lathes, ete. 8F™ Send for Catalogue.
The Mendey Mach. Co., lorrlng(on, Jonn,

LEARN “’A' ( HVAKING, Lngzmvmg aud km—
dred wranches. Neud for Prospertius. CNICAGO WATCH-
MAKERS’ INSTITUTE. 22 Van Buren Street CHICAG.

PI.ATINUNM.

PLATINUM WIRE, CRUCIBLES, DISHES,
etc., and Refiner of Platinum, Gold, and Silver. Ham-
mered work a specialty. @ld ware remade and scrap
bought. MALVERN PLATINUM WG@RKS, MALVERN,:
PA., JeHIV C. ENTRIKEN, Proprietor.

CUMPTUMETER

Chicago. *

“Densmore” TYI]BWI‘ iter

MANY IMPROVEMENTS.

before purchasing any other.
HIGHEST STANDAL

j rience on type-bar machines.
simplicity, Strength, Durability, High Mpeed. Dnsy
Permanent ,&ll"nmen[. Mest Convenient, Tywu Intere buewriu
Carrinzes, Steel Throughout. STANDARD KEY-BOARD, with
shift carrlage for capitals. F# Call @7 send for cataleques.
We will a})pomt areliable dealer in all cities as soonas possible, and inthe
meantime will ship machines v approval to parties having a good commercial

rating.  DENSMORE TYPEWRITER CO., 202 Broadway, N. Y.

“7he Wwest of all typewriters the height of perfection. 1'0 muy any other
than the * Densmeore’ is to make a mlstake »—C. ‘I. Blumenschein, Steno-
grapher, National Park Bank, New Yo

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

l

i Seven New

Styles and
Sizes

ALL LOADED WITH

Transpurent

Films.

For sale »y all Photo. Rtock Dealers.

THE EASTMAN COMPANY.

Send for Cataiague.

LI Mntnr nf IEJ‘h Cemury

Can we used Any Place, tu doAny

${ to 50 H. P.

R RGS
COPPLR TUBES,

W’crk, and by Ang\I me. No Boil- SHEETBRASS BRASSN
er! No Fire! 0 Steam! No -
Ashes! No Gauges! No Engi- - 77

neer! A perfectly sate Motor
for all places and purposes. Cest
of operation about ene cent an -
honr te each indicated herse pow-
¢ er. For circulars, ete., address

I}}‘ V}'] OPMENT QF
Hast Furnn wlith speeal veferenes: to larpe Yields. —
Hy James 1ot A deseriptlion of mnme of the poin
nothe Uniled Srataos, shoew ing Lhe
gn o and pracrese by o

A

clingres

Harvest Excursions
At LOW RATES

via Missouri Pacific Ry.
and lron Mountain Route.

To Missouri, Kansas, Arkansas, Texas and all
oints West and Southwest. Aug. 25 Sept. 15and
49, Good for 30 days, with stop-over privileges.

H. C. TOWNSEND, G. P A., St. Louis, Mo.
THE MODF‘RN 1C E YACHT. — BY

Geo. W. Polk. A new and valuable paper. containing
full practical directicns and specifications fer the cen-
striction ot the fastest and best kinds of Ive Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form,posmon,
and arrangemeut of all the parts. Contained in SCIEN-
o. 62 Price 10
To we had at this office and of 41l newsdealers.

TO INVENTORS
AND MANUFACTURERS

SIXTIETH GRAND NATIONAL INDUSTRIAL EXHIBITION

OF THE

American Institute of the City of New York

Will open Septemwer 30 and close November 28, 1891
Intending exhibitors must make early a; hcatlon to se-
cure proper space and classification. blanks and
other information, address CHARLES WA(}ER HMULL,
General Superintendent, American Institute, 113 West
3801 Street New Y 01k City.

TIFIC AMERICAN SUPPLEMENT. N
ceuts.

COLORI’\IG MATTERS: THE QUAN-

tifRtive estmuatmn of. by means of their ahsorption
qu +. By L. Patterson, F.L.C., . Withod tlgnres
Vot el in brr}\TIFchsu RIC\\I PN, NO.
760, Price 10 cents.  To ke had at this office and frum
alt new<d<alers

'HW.JOHNS
ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etec.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. €O0., 87 Maiden Lane, N.Y.
PELTON WATER WHEEL

F"F:F‘-r'p Gives the h]ghest efficiency

l,\“ of any wheel in the world.

R, simplitand reliasle, adapted

to every variety of service,

. with heads of 20 feet and up-
ward. Write for circulars.

" The FeltenWater Wheel Co.

1214 Main St., San Francisco, Cal.,
- leerty and West Streets, New York.

or

MILITARY bIGN ALING.—THE EARLY

hlstoryof Semapheric Telegraphy and the mederun prac-
tice of it in the Awericau Army. VWith )7 llustratiens.
Contained in  SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 781 and 782, Price 10 cents each. 'I'o be had
at this oﬁice and from all newsdealers.

MESSRS. MUNN & CO., in connection
“ with the sublication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for Inventors.

In this line of wusiness they have had forty-fire years’
experience, and now have unequaled facilities for the
preparatmn of Patent Drawings, Spomﬁcatlons. and the
r culiom of Applications for Patents in the United
Hr P Carada. and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
tainin il information awout Patents and how to pro-
cure them; directions concerning Labels, Copynzhts,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale of
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showmg ‘the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,

361 Brondway, New York. !

BRANCH OFFICES.—No. 622 and 624 F Street Pa~
cific Building, near 7th Street, Washmgton. . C.

ATENTS!

s yiells bave heen vhbtained in th:' lust
Hyuras,  Contamed no 5 Iy
SO LN T, Moo FH. Erice 1l {{‘ur\-. Ta
and frmn nll 4EEL ‘\tli_d]t

v, Tellubihiy, CHARTER GAS ENGI.NE C

S8implicity, Safety. Box 148, sterling,

traordinarily
18 \

?u. !

ANDLER &TAYLOR CO'S

cHSELF CONTAINED:
' ST ENGINES

Are tested v
full lead

120 80 H. P.in Stock
ALSO SUITABLE

IBOILERS

on hand for imme-
dlate dellvery.
ATs A

CHAN DLER& TAYLOR CO. INDIANAPOLIS, IND.

wr el
wEhHl e U e purposc
anil much .ower
price than wheel-handled eerghtwav
valves, is rapidly superseding these
and stop cocks, where pressure is be-
Jow 75 pounds. Abselutely tight.
Lever remains fixed at any opening,
is detachable und indicatesdegree of
opening. Sizes ) in. to § in. Investizate.
Lunkestieimer Brass Mig, Go. Cm 0,

SIEMENS’+CABLES

SUBMARINE, - * TELEGRAPH,
UNDERCROUND, TELEPHONE,
INTERIOR, ELECTRIC LICHT.

Manufactured under authority of

SIEMENS & HALSKE »y THE EDISON GENERAL ELECTRIC CO.
at their SCHENECTADY WORKS.

Estimates furnished on application.

o o 1

k2l el o

s

Y

Address,

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.
JAMES WATT, AND THE APPLICA-.

tion of Science to the Mechanical Arts.—By Archibald :
Barr, B.Sc. A very interesting review of the life work
of the celebrated engineer, with the lessons to be drawn
from it hy those who are entering uvou thestudyof
science with a view to its application in engineering
work. Contained in SCIENTIFIC AMIRICAN Si/PPLE-
MENT, No. 744. Price 10 cents. 'I'0 we had at this cffice
i and from all newsdealers.

CATALOGUE
FREE.

AND FINE GRAY IRON ALSO STEEL

[
EABLE: 9 CASTINGS FROM SPECIAL o

FINE mumr, 7 ATTE
SHING , AP P ‘\_«"\

N
by GANQ Y

Mmerals & Sc|ent|ﬂc Books.

The largest stock in the world. {'cn }Iz]m ¢ pieces :
of the Meteoric Iron from Canon iwhlo, de-:
scribed in this paper Aug. 29. 50 cts. and upwari
Send tor catalogue, specifying in what branch of
scienceyouare interested.

A. E. FOOTE, 4116 EIlm Ave.,
Phlladelphla, Pa.

P.R()US EARTHE NWARE.— BY

Chas. C. Gilman. An elaborate discussion ot terra cotta

lumber and its futur 5, Contained in SCIENTIFIC
AMERICAN ST TPPLEM . No. 804, Price Iy cents.

TO »e had d.L .hw oittice anil ‘rum Ao WL,

VAL S ovares

I.E.HIGH AVE X A!‘dERiC&R ST. PHILA.

POPE MFC. CO., 77 Frankiin Street, BOSTON.

Branch Houses: 12 Warren St., NEW YORK, 291 Wabash
Ave., CHICAGO. Factory, HARTFORD, CONN.

OILS AND FATS—SOME PRAOTICAL

rotes un the oils and fars used for industrial purposes.
A vuluable and inmresrimz paper, contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 800.
cents.

HANGERS AND COUPLINGS

COMPLETE STOCK OF
Double Brace, Self-Oiling, Adjusta~
ble Ball and Socket Hangers,
Pillow Blocks, Post
Hanqers, Ete.

Diion Dond, Commension Sning,

(z

WELL DRILLING MACHINERY.

\ MANUFACTURED BY
\ WILLIAMS BROTHERS,
b ITHACA, N. V.,

‘\ Mounted and on Sills, for
deep or shallow wells,
with steam or horse
power.

Sond for
FCatalogue.
) ADDRESS

f Williams Brothers
ITHACA, N. Y,

EDISON GENERAL ELEQGTRIC CO,,
SCHENECTADY, N. Y.

IDE AND IDEAL AU'[‘O'VIA'I‘IC EN(‘]N

Wl l\ ER PATENTD .FURN

TANDEY AND (‘l((}“** com P ND ENGINES.
HO R\ OF EVERY DESCRIPTION.

Manufactured by HARRISBURG FOUNDRY AND

CHINE WORKS Harnsburg, Pa, U. S A.

AUTOMATIC IN FUEL AND WATER SUPPLY.

The Shipman Automatic Steam Engine
STATIONARY AND MARINE.

Petroleum, Kerosene Oil, and Natural Gas
1. 2, 4, 6, aad S Horse ’ower, Single.
8 and 22 Horse Power, Compound,
For Elevating Water, Creameries, and all Manufacturing Purposes.

" SHIPMAN ENCINE CoO.

Fuel.

© 1891 SCIENTIFIC AMERICAN, INC.

is nowready,and should bhe examlned

D, ;
Invented, owned, and controlled by men baving had fifteen years’ expe-

AMBERICAN,

nf whiel ex- |

|

Price 10 |
1'0 we had at this office and from all newsdealers. :

210 Summer . St BOSTON.J

i AMERIEANBELLTELBPHUNE il

95 MILK ST., BOSTON, MASS.

This Cowpany owns the Letters Patent
‘| gramted 1o Alexander Graham Bell, March
“7th, 1876, No. 174,465, amd Jamuary 30th,
1877. No. 186.787.

The transmission of Speech by allknown
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, amd remders each
imdividual user of teiephones not furnish-
ed by it or itslicemsees respomsible for such
uniawful use. amd all the consequences
thereof, and liable to suit therefor.

¥l Sawyers

s X‘r,)%nlteft rmel to SAWS
& ;

send us their full address tor a copy of Em-

erson’s (% Book of =A W N, new 18 edi-
ion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
wonderful eff'ect upon improving their qua-
lity and teughness, enabling us to_reduce
prices. Address EMERSON, sMITH
& (0. (Liimited), Beaver I‘a]ls, Pa.

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—3‘2 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains sixe
\ teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
: tecture, Agriculture, Horticuliure, Natural History,
' ete. Complete list of patents each week.

Terms of Nubscription.—@ne copy of the SCIEN-
TIFIC AMERICAN will be sent for ene 7ear—5H2 numbers—
postage prepaid, to any subscriber in the United States,
1 Canada, or Mexico, on receipt of threce dollars »y the
" publisbers; six months, $1.50; three months, $1.00.

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

The safest way to remit is by Postal @rder, 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. Address
all letters and make all orders, drafts, etc., payable to

MUNN & (O., 361 Breadway, New York.
! —O0
THE

Scientific Dmericaw  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
,everynumber containing sixteen large pages full of en-
. gravings, many of which aretakenfrom foreign papers.
i and accompanied with translated descriptions. THE
i SCIENTIFIC AMERICAN SUPPLEMENT is published week-

1y, and includes a very wide range of contents. It pre-
sents the most recent papers »y eminent writers 1n all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geegraphy, Archzology, Astronomy Cbemis-
. try, Electricity, Light, Heat, Mechanical Engineering,
i Steam and Railway Fngineering, Mining, Ship Building,
i Marine Engineering, Photography, Technoloey. Manu-
; facturing Industries, Sanitary Engineering, Agriculture,
" Horticulture, Domestic Economy, Biography, Meadieine,
ete. A vast amount of fresh and valuable information
owtainable in no other publication.

The mest impertant Engineering 11"erks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

¢ Price for the SUPPLEMENT for the United States and
Canada, $5.0 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oneyear for $7.80. Single copies, 10 cents. Address and
E remit by postal order, express money order, or check,

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

Building Exition,

THE SCIENTIFIC AMERICAN ARCHITECTS
i BUILDERS’ EDITI®N is issued monthly. $2.50 a year.
Smgle copies, 2 cents. Forty large quarto pages, equal
to about two hundred ordinary wook pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in celers, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.
; A special feature is the presentation in each numbwer
i ot a variety.of the latest and ®est plans for private resi-
. dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.
The elegance and cbeapness of this magnificent work
. have wou for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $250 a year. Remit to

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

AND

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHASR.
U JOHNSON & CO.'S INK, Tenth anél Lomward
8ts.. Phlladelpma,and 7 Rose St..opp. Duane, New Yeork
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