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COMPTOMETER
ALL

ARITHMETICA
+++.. PROBLEM
Solved rapidly and accurately
by using the COMPTOMETER,
Saves 40 per cent. ot time,
Entire relief frem mental
strain. Adapted te all cems-
mercial and scientific cempu-
tatiens. Send for circular.

€0., 52-56 Wiinois St, Chicago.

.
Bicycles!
For pleasure, business, recrea-

tien, and fer anything yeu
could use a bicycle fer.

VICTORS ARE BEST!
Send fer catalegue.

2 Overman Wheel Co., Makers,

Chicopee Falls, Mass.

The Nevw Boolkx.

Experimental Science

s

FELT & TARRANT MFG.
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By GEO. M. HOPKINS.
740 Pages. Over 680 lllustrations.
PRICE, by mail, postpaid, $4.00

SEND ror FULL ILLUSTRATED CIRCULAR
AND TABLE OF CONTENTS.

This is a book full of interest and value for teach-
ers, students, and others who desire to impart
or obtain a practical knowledge of physics.

MUNN & CO., Publishers,

Office of The Scientific American
361 BROADWAY, NEW YORK.

What the Press says of ‘“Experimental Science.”’

*Mr. Hepkins has rendered a valuable service to ex-
perimental physics.” —Evening Post,

“The book is one of very practical character. and ne
one of a sciectific turn_ef mind could fail to find in i1ts
pages a fund of valuable information.”—Elrctric Age.

“'The e'ectrical caapters of tbe boek are notably 2ood,
and the
electricalmachinery may be safely carried eut by those
—net. a few—who |like te make their own apparatus.’ —
Electrical Worlkd.,

*The auther haa avoided repeating the hackneyed
illustrations which have been gassed frem one book to
another 30 long, and, instead, offers a set of experiments
which are largely of 1 nevel character and very strik-
ing.”— Engineering and Mining Jouwrnal.

“We commend it most heartily te all teachers.”—
Nermal Exponent. .

“ It is a treat to vread a book of tbis kind, that sets
forth the principles of physics so fully, and Without the
use of mathematics.”—"1he Locomuotire,

*“ All teachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments fer himself, and any ene¢ who points out how
those experiments may be easily made is deing excellent
work.'—English Mechdnic and World of Science. .

«“The work bears the stamp of a writer who writes
nothing but with certainty of act ion and result, and or
a teacher who imparts scientific information in an at-
tractive and fascinating manner.’—Admerican Engineer.

“ Tt sheuld be found in every (ibrary. " —English Me-
chanic. 2

*"T'he beek would be a mest judicious holiday gift.”—
Engineering and Mining Jowrnal. . .

“The portion of the bunk devoted te dynamic electri-
city cevers over ene hundred pages. and is extremely
interesting and valuable.” —Brovklyn Stapdard Union.

“Directiens are given for demenstrating mest of the
laws of physics, with every-day toois and common ap-
pliances."— A uericair Photographer. R N

‘“Many ef the experiments are new to print, while
some 0f the old. familiar ones apBear. in medified form
and with simplified apparatus.’'— Public Opinion.
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This Company owns the Letters Patent
granted to Alexander Graham Bell, Mareh
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forwns 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 itoritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

—
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ASBESTOS SEGTIO

i

A Non-Conducting Covering for

8T Maiden Lane, New York.

Steam and Hot Water Pipes, etc.

READILY ATTACHED OR REMOVED BY ANY ONE.

ASBESTOS BOILER COVERINGS.

We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the Uniled States.
EH. W. JOEHENS MANUFACTURING COMPANY,
SOLE MARUFACTURERS OF
H.W. Johns’ Asbestos Millboeard, Sheathings, Building Felts, Fire-Proof Paints,
Liquld Paints, Asbestos Roofing, etc.

CHICAGO. PHILADELPHIA. BOSTON.
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LLEABLE [RONWORKS

.B BURNS PROPTR

SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this effice fer
10 cents. Alse to be had ef newsdealers in all parts ef
the ceuntry.

0ls Baptic Bleyator

for Private Residences, Hospit-
als, Small Office Buildings, Stores ;2
etc. Safe, simple (ne Engineer !
required). Running expenses '~
very lJight. Alse manutactur-
ers ot the Standard Hydrau-
lic Passenger and Freight,
Steam and Belt Elevaters. :
Otis Brothers & Co., :
38 Park Row, New York ™

FOR RAILROADS
J WATER WORKS [

MILLS , FARMS &c,
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LARGE WATER TANkg
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PEANUTS: THEIR GROWTH AND
Culture.—By J. S. Fewler. A valuable paper with 3
illustratiens. Contained in SCIENTIFIC AMERICAN
SUPPLEMUNT, Ne. 77:2. Price 10 cents. To be had at
this office and from all newsdealers.

2to 40 H. P.
= 116 Motor of 19th Centary
»/“ " Can be used Any Place, to do Any
;‘ s TWork, and by Any Une. No Beiler'
. Ne Iire! Ne Steam! Ne Ashes!
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.

tectly sate Motor tfor all places and
purposes. (‘ost o f operation abiout one
cent an howr to each indicated horse
- power. Ker circulars, etc., address
pr—— .
teooomy, remminy,  Charter Gas Engine Co,
Stmplicity, Safety. P, O. Box 148 Sterling, III.
Wunted 50.000 Sawyers
SAwsand T.umbermen te SAws
gend us thelr full address_tor a cepy ef Em«
ersen’s §F Beok of =AW, new 189 edi- A
tien. e are first to introduce NATURAL
R AS fer heating and tempering Saws with
WWonderful effect upon impraving their quul-w
ity and teughness, enabling us to reduce
s rices. Address EMERSRON, SMITH s
CO. (Ltd.), Benver Falls, Pa,
MACHINE.
DURRELL'S PATENT,
i g dles.
No. 5 Maqtllnei‘%ltg‘ y g spindles,
2 , 600 * 3
Capacity of 7 &pindles, 8000 per
10 hours. .
Acknowledged to be an indispens-
able tanl Manufactured by
o LOCK,
Bufialo, N. Y,
Scientific Pook (jatalogue
RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, incliu:d-
ing werks on mere than fifty ditferent subjects. Will be
mailedtreete any address on application.

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

NEW KODAKS

“You press the butlon,
we do the rest.’

[ Seven Now
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.

For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Senad for Catadogue. NUCHESTER, N. Y.

A CONNECTICUT PEACH ORCHARD.
—By .J. 1. Hale. An interesting description ef a farm
en which 1600 bushels of peaches are obtained from 35
acres. Centained in SCIKNTIFIC AMERICAN SUPPLEe
MENT, Nos. 269 and 770. trice 1) cents cach. T'obe
had at tiiis office and frem ull newsdealers.

MEETING OF THF. IRONAND STEEL
| Men st Pittsburg.—An secount of the epening meeting,

with address ot welcome by John TL. Ricketson. paper
on steel by Sir Jumes Kitson, and paper on irun by Sir
Lowthian Bell. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Ne. 7 7:3. Price 10 cents. Te behadat
thisofficeand frem all newsdealers.

Usually STRAIGHTWAY

VALVES

have a Wheel Handle, but the
Handy has a Lever, and is mere simple,
compact, and censequently better, It
istheCormmen Sense Gate Valve
fer steam, water, gas, eils, etc.

WRITE FOR COMPLETE CATALOGUE.
| The Lunkenheimer Brass Mfg. Co.
15-17 E. 8th St., Cincinnati, 0.

‘The most Successful Lubricator
for Loose Pulleys in use.

VAN DUZEN'S PATENT
OOSE PULLEY OILER

Highly recommended by those who bhave
used them for the past four years. P
ery reasonable. Every user of mac
ery should bave our * Catalogue No. 56,
sent free. Mention this paper.

YAN DUZEN & TIFT, Cinciunati, Qhlo,

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details. and
directions in full. Fonr engravings. showing mode of
constructien. Views of the two fastest ice-sailing boats
used on the Hudsen river in winter. By H. A. Hersfall,
M.E. Centained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also centains the rules and
regulatiens for the fermation of ice-boat clubs, the sgile
ing and management ef ice-boats. Price 10 cents.

|
COPPER TUBES, °
SHELTBRASS RRASSWIRL

USHMAN CHUCK

Complete line for aid uses shown in new
illustrated catalegue. free to all.
Cushman Chuck Co., Hartford, Coun.

THE COPYING PAD.—HOW TO MAKE
and how to use; with anengraving. Practical directions
hew te preﬁare the gelatine pad, and also the aniiineink
by which the copies are made: hew te apply the written

letter to the pad; hew t0 take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43N. Price 10 cents. Fer sale at this eftice and by all
newsdealers in all parts of the country.

A XMAS HEALTH CGIFT
(Exerciser Complete $5)
IsBesToF ALL. CIRCULAR Free.

Books: For **An ldeal Complexion
& Complete Ihysical Bevelopment,”
39 Ills socts. ‘‘Health & Strength in
Phi’sical Culture,” 40 Ills 5o cts. Chart of
39 1lls for Dumb Bells & Pulleys, 25 cts,
Ad. INO. E. DOWD'S Vocal & Physical
Culture school, 116 Monroe St. [_‘,hicagu

—~ICUTLER DESK

BEST IN THE W
A, CUTLER
BUFFAL

NEW CATALOCU
—  OF——
VALUABLE PAPERS

Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent
Jree 04 charge L0 any addres
MUN

8.
N & CO., 361 Broadway, New York.

! A £ \
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1 ZJFFELYESSER oo
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Levely, Trandts, Surveyors’
Compasses, Focket and Pris-
matic Cempasses, Hand Leva
els, Angle Mirrers, Planime-
ters, Pantographs, Engineers’
Slide Rules, T.eveling Rods, li
Poles, Chaing, ete. 5
- Catalogue on application, ===—

HOME-MADEINCUBATOR.—PRACTI-
cal directions for the munufacture of an effective incu-
bator that has been careful y tested and found to per-
ferm all that may be reasenably exvected; with direc-
tiens fer eperating ith 4 tignres. Contained in SCI-
ENTIFIC AMELRICAN SUPILEMENT. NO. 630. I'rice 10
cents. To be had at this oftice und from all newsdealers, |

A pamphlet of information and abe
stract of the laws, showing How to,
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent fi

&

Tee. /i
Address MUNN
361 Broadway,
New York.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made moter pewertul enough to drive
aten er twelve inch brass fan and te give a geed breeze.
With 15 figures drawn te a scule. Cyntained in SCIEN-
TIFIC AMKRICAN SUPPLEMENT, Ne. 7672. Price 10
cents. Te behadat thisefficeand frem all newsdealers

e

ATED METALS*MINING SCREENS

RE SEPA ATORS, REVOLVING % SHAKING SCREENS.

JIGS & STAMP BATTERIES ssawxns i MILLING « MINING MACHINERY uscnmuc
HARRINGTON & KING PERFORATING © .CHICAGO.

NEW YORK OFFICE, 254 PEARL SUHEET,

© 1891 SCIENTIFIC AMERICAN, INC.

SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Descriptien of a very sim-
ple and eflective meter. with laminated armature, of
sufficient power te actuate a sewing machine. With 11
engravings. Centained in SCIENTIFIC AMERICAN
SUFPLEMENT, Ne. 7259. Price 0 cents. Te behadat
this office and frem all newsdealers.

L.S.Graves & 3oN RocresTER NY
BOSTON, 5T.LOUIS DETROIT

JENKINS BROS. VALVES!
JENICINS BIROS.. 11 St N Ve 106 Milk St

floskins’ Patent Hydro-Carbon )

Boston; 21 North ith sSt., Philn.: 54 Dearbo

BLOW-PIPE
AND ASSAY FURNACES.
Ne dust. Noashes. Cheap,
effective, ecenemical, pert-
able, and autematic.

Send fer Price List.
‘W._Heskins, 81 8. Clark St.,
Reem 8, Chicage, Ill.
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Srcientific Qmerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only %3.00 a Year, Inucluding Postage. Weekly
52 Numbers a Year,

This widely civculated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful infermation and a large rumber of
eriginal engravings of new inventions and disceveries,
representing Engineering Werks, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Phetegraphy, Archi«
tecture, Agriculture, Herticulture, Natural History,
etc. Cemplete list of patents each week.

Terms of Snbscription.—One cepy of the SCIEN-
TIFIC AMERICAN will be sent fer onc yeor—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, er Mexice, onreceipt of three dollars by the
publishers ; six menths, $1.50; three months, $1.00.

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

The safest way te remit is by Pestal Order, Draft, or
Express Meney Order. Money carefully placed inside
of envelepes, securely sealed, and cerrectly addressed,
seldem goesastray, but is at the sender's risk. Address
all letters and make all orders, dratts, etc,, pavable to

MUNN & CO., 361 Broadway, New Yorl.
_——
THE

Scientitic Qmrerican  Supplemvent

This is a separate and distinct publicatien frem THE
SCIENTIFIC AMERICAN, but is uniferm therewith in size,
every number centaining sixteen large pages full of en-
gravings, many ef which are taken from fereign papers,
and accempanied with translated descriptiens. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week«
ly, and includes 4 very wide range ef centents. It pre-
sents the most recent papers By eminent writers in all
the principal departments ef Science and the Useful
Arts, embracing Biolegy,Geolegy, Mineralegy, Natural
Histery, Geegraphy, Archaelegy, Astrenemy, Chemistry
Electricity, Light, Heat, Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Phetegraphy, Tectinology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Herti-
culture, Bemestic Ecenomy, Biography, Medicine &tc. A
vast amount ef fresh and valuable information obtain-
able in ne ether publicaticn.

The most important Enginecring Werks, Mechanisms,
and Manufactures at heme and abread are illustrated
and described in the SUPPLEMENT.

Price fer the SUPPLEMENT for the United States and
Canada, $).08 a year; er one cepy of the SCIENTIFIC AMER-
ICAN and ene cepy of the SUPPLEMENT. beth mailed for
one year fer $.00. Single copies, 10 cents. Address, and
remit by postal order, express meney erder, or check,

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

Building Edition,

THE SCIENTIFIC AMERICAN ARCHIECTS’ AND BUILD-
ERS’ EDITION is issued menthly. $2.50 a year. Single
copies, 25 cents. Ferty large quarto pages, equal to
abeut two hundred ordinary beek pages: ferming a
large and splendid Magazine et Architecture, richly
aderned with elegant plates ‘in colors, and with ether fine:
engravings: illustrating the most interesting examples
of modern architectural censtructien and allied subjeects.

A speciat feature is the presentatien in each number
of a variety of the latest and best plans fer private resi-
dences, city and ceuntry, including those of very med-
erate cest as well as the mere expensive. Drawingsin
perspective and in celer are given, tegether with full
Plans, Speciticatiens, Sheets of Details, Estimates, etc.

The elegance and cheapnessof this magnificent work
havewen feritthe Largest Circulationet any Archi-
tectural publicatien inthe werld. Sold by all newsdeal-
ers. $2.50 a year. Remit te

MUNN & CO., Publishers,
361 Broadway, New York.
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‘The SCIENTIFIC AMERICAN is printed with CHAS,
HNEU JOHNSON & CO.’S INK, Tenth aud Lembard
Sts., Philadelphia, and 47 Rese St., opp, Duane, New York
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