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“Movertisements.

ln-Ide Page, cach insertion « . - « 76 cents n line
Back Page, each inscrtion - - - - $1.00 a line.

The aoove are charves per arate iine--about eight

words per line. This notice shows the width of the line, -

and i8 set inD awate type. Eperavinegs may head adver-
tisements at the same rate per agate line. by measure-
ment. as the letter press. Advertisements must be
received at publication office as early a8 Thursday morn-
ing to appear in next issue.
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els, Aogle Mirrors, ®lanime
ters. l’nnLr-m’a;!}m, Epgineers’ .
Slide Rules, Leveling Rode,
» Poles, Chains, ete.

Cata]ouue on appllc&tlou.

I.evels, Transits, Surv?
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Compasses, Pocket and

SCIENTIFIC AMERICAN SUPPLE-

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

i LU
p T, ST, né-,u. 2
T" i \k\ o

COPPER TUBES
SSIETBA S5 BRASSWIRE

THECOPYING PAD.—HOW TO MAKE

and howto use; withaneneraving. Practical directions
how to prepare the gelatine pad,and also the ani:ineink
by which the co les are made: how toapply the written
letter to the ; how to take off copies of the let
Contained in SCI ENTIFIC AMERICAN SUPPLEMENT, NO.

43N, Price 0 cents.
newsdealers in all parts ot the cuuntrv

For pleasure, business, recrea-
tion, and for anythiog you
could use abicycle for.
VICTORS ARE BEST!

Send for catalogue.

Overman Wheel Co., Makers,

Chlconee Falls, Mass,

THE PHONOGRAPH —A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-

Contalped i SCIENTIFIC AMERICAN SUPPLE~
Price 10 cents. To be had at this
office and from all uswsdealers

NEW KODAKS

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

Seven New
Styles and
Sizes
ALL LOADED WITH

Transparent

- Films.
For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. IROCHESTER, N. Y.

PROPERTIES OF ALUMINUM.—BY
A. E. Hunt, J. W, Langley, and C. M. Hall. Purityof
aluminum and processes of manufacture. Properties
with respect to apecific gravity. Action of heat onalu-
minum. Corrodibllity, mechanical properties, stren,
conductivity, vractical hints, aluminum alloys. n-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
?230. Price 10 cents. Tobehudatthisoficeand from
all newsdealers.

Gates Cornish Rolls Pulverizer
ple, Durable, Compact, Dustless,
aud a finished product direct
from the machines.

The best Ore Granulator forleach-
ing and concentration.
MANUFACTURE ALSO

Gates Rock and Ore Breakers

Address for Ca(alonues
GATES TRON WORKHS.
C =o. Clinton St., Chicage.
215 Franklip St., Boston, Mass.

44 Dey 8t.. New Y

REL MACHINERY,

E. & B. HOLMES
BUFFALO, N. Y.
ALSO A FULL LINE OF WooD WuHRKING MACHINERY,

SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple_and eflective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 1
engraviogs. Contained in SCIENTIFIC AMERICAV
SUPPLEMENT, No. 7349. Pricel0 certs. To behadat
thls office and from all newsdealers.

PATENTS'

MUKSSKRS. MUNN & CO,, in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue ex-
amine improvements, and to act as Solicitors of Patents
for inventora.

In this line of business they have had forty-one vears’
»xperience, and now have unequuled facilities for the
preparation of Patent Nrawines, Specifications,and the

rosecution of Applications for Patents in the United
gtutes Canada. and Koreign Countries. Messrs. Muno &
Co. also attend to the preparation of Caveats, Copyrights
for Rooks, Labels, Reissues, Assignments, and Reports
on Infrindements of Patents.  All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taining tull information about Patents and how to %ro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, e(fpeals. Reissues Infriogements, As-
signments, 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 (prmclpal countries of the world.
MUNN 0., Solicitors ot Patents,
.%1 Broadway, New York

BRANOH OFFICES.—No. 622 and 64 F _Street, Pa-

eific Bullding, near 7th Street, Washington, D. C,

)

For sale at this office and by all

uty

Amme Aytomatic ? ‘-;m;
mmq Tuak.

Engioe ..t 5t

After being on the Market Five Years

The “ACME?? siill Leads!

Sizes One, I'wo, ‘I'hree, and Four Horse Power.
or Kerosene Oil fire, as ordered. NO extra insurance required on account of the oiifire.
Send for catalogue giving full parriculars and prices.

ROCHESTER MACRINE TOL WORES, Brown's Rate, ROCHESTER, N. Y.

Arranged for either NATURAL GAB

ICE- hOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four '
engravings. Contained in SCIENTIFIC AMERICAN SUP- |
PLEMENT, 59. Price 10 cents. To Le had at this office '
and of all newsdealers.

“Improvement the order of the age.”

Important Imrrovemen 8.
he Essential Features greatly perfected
The Most Durable in Alignm
est Rubning and Most Silent
All type clenned in 108econds without soiling ‘the hands.

: The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A,

ter. .

Send for Catalogue.

PRICTICLE

Catalogue free. Address Typewrlter Depaltment.
POPE MFG. CO.. Boston. New York. Chicago.

MACHINISTS’

FINE TOOLS.

STANDARD TOOL CO., ATHOL, MASS,

Send for Catalogue and P rice List.

ANEW _(.:_%;I_'J_ALOG ug
VALUABLE PAPERS

Contained in Sarwhmc AMERICAN SUPPLEMENT, sent
of cqug to uny adedress
MUNN & CO., 31)1 Hrondwny. New York.

|

THE SMITH PREMIER TYPEWRITER: ;:aauu.:_

| COMPTOMETER

ALLATmsTca |

tees
Solved rapidly and accurately
by using the COMPTOMETER.
Saves
Entire relief from mental
strain.  Adapted to all come
mercial and scientific compu-
tations. 8end for circular.

SOME ENGINEERING WORKS —BY

E. L. C rthell. A brief descrlrtionot some of the great
engineering works in the world

cess of construction. (,ommned in
CANSUPPLEMENT, NOs. 961 and 963. Price 10 cents
each. To be had at this office and from all news-

“The Motor of 19th Century

Can be used Any Place, to do 4An
Work, and by Any Une. No Boiler
No Kire! No Steam! No Ashes!
No Gauges! No Epgineer! A per-

purposes. Cost of operation aboul one
cent an hour to each indicated horae
power, kor circulars, etc, address

Charter Gas Engine Co.
P. 0. Box 148, Stellinc. III.

-
Hellabiiliy,
Hately,

Kromumy.,
SUmplinicy,

WORKING MODELS 3.t "mctat

or wood made to order by MASON & RAwcCH, successors
Werner. 41 & 49 Centre Street. New York.

OTTO GAS ENGINES

33,000 SOLD,
Engines and Pumps Combined.

For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORE.

SOME APPLICATIONS OF ELECTRIC
Transmission.—A lecture by Frank J. Sprague, delivered
n the Sikie
metbhods ef transmitting energy by electricity and the
operation and government of motors, and reviewing
some of the man pllcntiona that have been made in
this line. With I4 llustranons. Contained in SCiEN-
TIFI0 AMERICAN SUPPLEMENT, Nos. 207, 7?08, and
70 Price 10 cents each. To be badat this office and
from all newsdeaiers.

For
Handl ing
Send for
Circulars.

E RFORATED
QoaL~ORE SEPA
1GS & STAMP BATTERIES e

HARRINGTON & KING PERFORATING @ CHICAGO.

| BORDEN, SELLECK & CO.,}

METALS-MINING SCREENS

PARATORS, REVOLVING=s SHAKING SCREENS
MILLING « MINING MACHINERY: .o,

NEW YOHK DFFICE, M PRARL

"HARRISON CONVEYOR
6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&.c.

Manorors, § Chicago, Ik

GRAN:D PRrRIizae

Parie Expasition, 1858,

Thin Pancl Stoclx
IN WHITEWO0OD, WALNUT, ETC.,
Manufactured by the original **Systéme Bartlett,’’
received the Highest Award and only * Grand Prize”
given tothisindustry. The only * Systéme » introduced
into Europe and America that produces a perfectly

sound cut board.

HENRY T. BARTLETT,
CABINET Woobs | MAHOG \é’}uLLs.

200 Lewxs Street, New Yorlz.

ABLE’ WE IN\

HOMAS DEVLN K CO.C 71
LEHIGH AVE & Rh‘EHl"kN ST F‘rHL &

R AMERIEAN ST O

95 MILK ST., BOSTON MASS.

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

2 AINE S
' rn‘\T!h FER

A_

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

1877, No. 186,787.

The transmission of Speech by all known
forius of Electric S8peaking Telephones in-
fringes the rightsecured to this Company

‘ by the above patents, and renders each

individual user of telephones not furnish-
ed by it oritslicensees responsiblefor such
uniawful use. and all the consequences
thereof a.nd hable to suit therefor.

7o, KEEP COOL!

Light - Running Ventilating
FANS.
Adapted for Ventilating and Dry-
ing of eévery description.
Catalogue free.
GEO. P, CLARK,
-« BoxL, ‘Windsor Locks, Conn.
Jaa, Gﬂldamlm, A cht 744 B’way, New York.
AaE“Ts mnke 50 per cent. profit on my Corsets.
Belts, Brushes. Curlers, and bnovelties.

Samples free. Write now. Dr. Bridgman, 373 B'way, N.Y.

JENKINS STANDARD PACKING !

Bosw n.g 21 North 5th SL . Pmla., &Dearbom St.. C‘hlcago

IDEAL MUSICAL BOX

1s the l.ateat Tnvention In Swin Mnilcnl Boxes
lt is the ~weetest and Most Perfect Instrument
for thet} nzior. Any number of tunes cnu be ob-
tained for it. The Largest Stock of Musical Boxes in
America. Send 4 cent stamp for Hlustrated Catalogue.

JACOT & SON, *5:Weekke™
HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSIBORO, PA., Builders of High Class
Steam Eopgines. Diamond Drilling and General
Machinery. Flour Mlll Rolls Ground and Grooved.

COMPLETE ST__EAMnPUMP

/" PRICES avo
EScRiPTwE

('":.-LuL.“

5 DLE MAMERS,

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containing
tull practical directions and specifications for the con-
stmctlon of the fastest and best kinds of Ice Yachtsof
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contamed 1n SCiEN-
TIFIC AMERICAN SUPPLEMENT, No. ice 10
ceuts. Tobe had at this office and of all newsdealerl

"~TCUTLER DESK .

BE ST IN THE WORLD.

N.oY.L U,

ALO.

LA

© 1890 SCIENTIFIC AMERICAN, INC.

0 per cent. of time. .

completed and in pro-:

CIENTLFIC AMERI- !

tectly safe Motor for all places and’

Gollege course, explaining the various .

fOctorer 25, 18ge.

———————

OYRACUSE NALLEABLE RONWORRS

W E BURNS PROPT%

VELOCITY OF ICE BOATS. A COLLEC

roonstrating how and why
faster than the wind which propels them. Illustrat
with 10 explapatory diagrams. Contahmed In BcTENTIFI
AMERICAN SUPPLEMENT, N»,214. Price 10 cents. To
be had at this office and tromall newsdealers.

GRAVES ELEVATORS

Pa '-.)EN';EF‘ »TREIG HTL

“LE o

RECENTLY PUBLISHED.
Our new catalogue containing over 100 pages, includ-
ing works oumare than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & OO., Publishers 8cientific American,
361 Broadway, New York,

Scientific Qmerican

ESTABLISHED 1546.
The Mast Popular Sclentific Paper in the World.

Onl U0aYear Includlnzl' stage, Weekly.
v 83. 5;‘&!’!“]‘19]‘3 a Ye:r. & o

Thin widely circulatedand splendidly 1llustrated
paper I8 pub istied weekly. Every number contains six-
teen pages of useful information and a large number of
original engraviogs of new inventions and discoveries,
representing Engloeering Works, Steam Macbinery,
New [nventions. Novelties in Mechanics, Manufactures.
Cbemistry, Electricity, Telegrapby, Photograpby Arcbi-
tecture, Agriculture. Horticulture, Nutural Bistory, etc.
Complete List of Patents each week.:

Terwmes of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent (or one vear—52 numbers—
postage prepaid, to any subscriber in the United States,
Capada or Mexico, on receipt of three dolinra by the
publishers; six montks, $1.50: three months, 81.00.

Clube.—Special rates f0r 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 pliced inside
of envelopes, securely realed. and correctly addressed
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all urders, drafts, etc., pay-

bl
et AETIIT & co.,
361 Broadway, New York.

T EXB®

Scientific American Supplement.

This 18 a sepatate and distinct publication from
THE SCIENTIFIO AMERICAN. but is uniform therewith
1D size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIEZENTIFIC AMERICAN SUIrPLEMENT is published
weekly, and includez a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geology, Mineralegy,
Natural History, Geoxrapby, Arch®ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Eugi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Enpgineering, Photograpny,
Tecbnology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amoununt of fresb
and valusble information obtainable in no other pub-
lication.

The most important Engineering Works, Mechaniems,
and Mapufactures at home and abrosd are illustrated
and described in the SUPPIL.EMENT.

Price for the SuPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMIINT, both mailed
tor one year for $:.00. Single copies 10 cents. Address
and remit by pustal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publisbers SCIENTIFIC AMERICAN.
—_——

Buildin_g Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION i8 issued monthly. $2.50 a year.
Single copiee. 25 cents. Forty lurge quarto pages, equal
to about two hundred ordinary bnok pages; forming s
large and splendid Mlagazine of Avchitecture, rich-
ly adorned with elegant plates tn colors. and with other
tine engravings; illustrating the most interesting ex-
amples of mogern Architectursl Construction and
allied subjects.

A special feature is the presentation tn each number
of a variety of the latest and best plans for private resi-
denoes, city acd 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, Spec:fications, Sheeta of Details, Estimates, etc.

The elegance and cheapness of this inagnificent work
bhave wWon tor it tbe Largest Cilrculation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

THE * Scienrific American wrmm with CHAS.
ENEU JOHNSOKN & CO. E, Tenth and Lom-
bard 8ts., Phila..and 7 Rose Bt.. opp. Dnane 8t., N, ¥,
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