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Wovertisements.

Inside Page, each insertion - - - « 75 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. by measure-
ment, a8 the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.
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SAN FRANCISEO

N MAKERS

OVERMAN WHEEL co
CHICOPEE FALLS.
|EADS :

MASS
* CATALOOVE - FREE -

—_
A. G. SPALDING & BROS,
SPECIAL AGENTS,
CHICAGO. NEW YORK. PHILADELPHIA.

THE STEAM ENGINE: ITS PRINCI-
ples, its development, its future and perfection. —A pa-
per by E. N. Dickerson, giving an eutline ot the history
of the steam engine, and discussing the principles upon
whieh it operates and which limit its capacity. with 2:
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. tidti. Price 10 cents. To be had at this
office and trom all newsdealers.

PATENT STEAM-PIPE CASING
— —FOR—
Pl Underground Steam Pipes

A. WYCKOFF & SON,

116 East Chemung Place,
ELMIRA, N. Y,

{TESTIMONITALL.
Watchinakers’ Tools, etc.

Engine was Set Up and Started by our Printed Directions.
Chicago, 111., 86 North Clark 8t., Sept. 17, 18%0.

Charter Gas Engine Co., P.O. Box 148, Sterling, 11i.
GENTLEMEN :—The No.1 Charter, with Gasoline At-
tachment, purchased of you in March last, fills the place
for which it was bought inevery respect. My work be-
inglight,I have not used more than one-fourth of the
power it is capable of supplying,but have no doubt from
what it does now that I can callon it for all the work youn
cluimed it would do and then have enough left over for
the man **with ax to grind.” The expense of running
is also fully inside of your claim,and without exception,
it requires the least care of any engine of which [ know.

Yours truly, S. A. DALE.

e

—

Two staves removed to show lini
betweeninside and outside staves.

NOT AFFECTED BY WET DRY
OR HEAT . SEND YOUR FULL NAME AND ADDRESS
FOR PRICE LIST ANE ILLUSTRATIONS TO

THEMIDGLEY WIRE BELT CO.BEAVER FALLS, PENNS
GCNEC AGENTS WANTED NAME 3

MACHINE TOOLS

I'.'rtmllnehlm hes, P]“nsem'z?fhl%e“' Tur-
ret Lathes, ete, [ Send for Catalogue,
The Hendey Machine Co.. Torrington, Conn,

TH% AMERIGAN BELL TELEPHC™E O,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander @raham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms 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 responsibleforsuch
unlawful use. and all the consequences
thereof. and liable to suit therefor.

87 MAIDEN LANE,
YFEW YORE.
EEAM, PELABILMA, LDEEL

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how o Iilxm are the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
43, Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

NEW KODAKS

¢ You press the bution,
[ we do the rest.”

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Filns.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,
@end for Catalogue, RUCHESTER,N:Y,

Sentific

GRAIN
ELEVATOR BELT
€0 INCHES WIDE

B PLY
212 FEET LONG

X L s
LRRRRERY R G

T
Chicago.

Aumericin,

RUBBER BELTING

—ESTABLISHED 1856.—

Sole Manufacturers of the Celebrated MONARCH and
MALTESE CROSS RED STRIP and MOHAWK
brands of RUBBER BELTING.

THE GUTTA PERCHA AND RUBBER MFG. CO.

Para Building, 35 Warren St., New York.

If you want the SIMPLEST and BEST

GATE VALVE

for low pressures (below 60 1bs.) whether for
Steam, (as, Water, Oils, or Thick Fluids,
invest.igate the “Handy.” It i8 more com-
pact, and costs much less than any other
Gate Valve. Write for Catalogue.

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

+JMBIAS”
OLV cnrnﬁ:r:‘rmu'

o merertier s

Ave., CHICAGO. Factory, HARTFORD, COIN,

WORKING MODELS 55 iny Sretal
or wood, made to order by MAsoN & RAUCH, successors
to J. F. Werner, 47 & 49 Centre Street. New York.

COPPER TUBES.

SHEETRERASS BRASSW

WORKING LOCOMOTIVES WITH
Petroleum Fuel.—By ‘fbomas Urquhart. Aun interesting
account of the recent results of the author’s experience

the use of petroleum refuse as fuel on an unprece-
dented scale upon the Grazi & Tsaritsin Rallway, South-
east Russia. ith 52 i:lustrations. Contained inSci-
EXNTIFIC AMERICAN SUPPLEMENT, Nus. 769 and
770 Price ten cents each. To be had at this otfice and
from all newsdealers.

JAMES LLEFFELWATER WHEELS

ENGINES, and BOILERS,
JAMES LEFFEIL & CO.
FARLO ST.,, SPRINGFIELD, OHIO.
110a Liberty Street New York City.

THE PREMIER CAMERA

IS THE BEST IN_ MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.

ROCHESTER OPTICAL COMPANY,

14 S. Water St,, ROCHESTER. N. Y.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Bescription of a very sim-
p'e and etfective motor, with laminured armature, of
sufficient power to actuate a sewing machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 739. Price 10 cents. To be had at
this office and from all newsdealers.

Wi
A

$85 L ovell Diamond Sarer, $85

Diamond Frame. Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-
ning Parts, including Pedals. i i
money c¢an buy.

Strictly high grade in every particular.

Bicycle Catalogue Free. Send siz cents in stamps for our 100-page ilustrated catalogue
of Guns, Rijles, Revolvers, Sporting

JOHN P. LOVELL ARMS CO., (47 Washington Street, BOSTON, MASS.

Suspension Saddle. Finest material
Finished in enamel and nickel.

No better machine made at any price.

oods of all kinds, etc.

ALUMINUM. AN INTERESTING DE-

scription of:the vurious methods of manufacturing this

metal, chemical and electr%bytic; with special reference

to the lleroult method. ith 6 figures. (ontained in

SCIENTIFIC AMERICAN SUPPLEMENT, No.733, Price

(110 :lents. To be had at this office and from all news-
lealers.

WooDEN TANKS

ATER TANKe

°\h| £S5 LUMBI
LECALDWELL&CE

ST LouisSwILLE

ECIALTY.

ESTABLISHED HALF A CENTURY,

RRVIN'S

FIRE &.BURGLAR

SAFES

ANY D
HAVE M pATEN}'M%mszENws

ND |
NOT FoU OTHER N[AKES.
THAT WILLWELL REPAY AN

INVESTIGATION
BY THOSE W &R 0 SECURE

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

LEABLEEN" FINE

THOMP‘S‘jEvL'" %o g

LEHIGH AVE % ANER

SMALL ELECTRIZ MOTOR FOR AM-
atears.—By C. D, Parkhurst. Description in detail of a
small and ens{liy made motor powerinl enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in BcIEXN-
TIFIO AMERICAN SBUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all newsdealers.

NEW YORK.

Levels, Transits, Burveyors'
Compnsses, Pocket and Pris-
matic Compasses, Hand Lev-
ele, Angle Mirrors, Planime-
ters, Pantongraphs, Engineers’
8lide Rules,

Poles, Chains, ete.

Catalugue on applieation.

seveling Rods,

N

A pamphlet of information and ab=
stract of the laws, showing How to
Obtain Patents, Caveats, Trade,
Marks, Con{lrinhta. sent free.
Addres MUNN & CO.
361 Broadway,

w York,

Scientific fook (Jatalogue

RECENTLY PUBLISHED.

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

MUNN & CW., Publishers Scientific American,

361 Broadway, New York.

MANAGEMENT OF SILK WORMS IN
China.—A valuable and comprehensive baper translated
from the Chinese of Tsou Tsu T’ang, by
The Muiberry tree; hints on the cultivation of it. Silk-
wom rearing. Contained in SCIEXTIFIC AMERICAN
SUPPLEMENT, No. 275. Price 10 cents. To be had at
thisoffice and from all newsdealers.

© 1891 SCIENTIFIC AMERICAN, INC.

obert, Kliene. |

[ApPrIL 11, 1891.

0tis Elecizic Elevator

LSO
Manufacturers of the Standard
Hydraulic ‘Passenger and
Freight, Steam and Belt

ELEVATORS,

Otis Brothers & Co.,
3% Park Row, New York &%

SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of t¢he SCIENTIFIC
AMERICAN SUPPLEMENT c3n be had at this office for
:%cents. Also to be had of newsdealers in all parts of

STEIELEVATORS,

L.S GRAVES «d0M
NEW YORK.BOSTON, ST.LO 5

GRAVES

PASSE!}IGER &FREIGHT

HE PENNA. DIAMOND DRILL & MFG. CO.
plllDSllORO, 1’A., Builders of High Class
Steam Engmes. Diamond Drilling and General
Machinery. Flour MillRolls Ground and Grooved.

NEW MAIL

New Grade, $100.
CUSHION T1RES and TANGENT jR
SPOKES.
Handsomestand Best Diamond
Safety

Send for Catalogue and Second-
Hand List.

Also Sole New England Agents for

LITTLE GIANT

PRICE, 835.00.
Only Bcy’s Safety with a
Spring Fork, preventing in-
Jury to young riders from
“' Jar and vibration.

‘_ HEAD & SUN 107 Washington St.
N )

BOSTON, MASS,
TITE

Seientific Qmerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in theWorld

Only $3.00 a Year, Including-Pastage. Weekly
52 Numbers a Year,

This widely circulated and splendidly illustrated
paper i8 published 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 Inventions, Noveltles in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi=
tecture, Agriculture, Horticulture, Natural History,
ete. 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 10 the United States,
Canada, or Mexico, on receipt of three dollgrs by the
publishers; six months, $1.50: three months, $1.00.

Clubs.—Special rates for several names, anQ 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. Address
all lettere and make ail orders. drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
o S —

THE

Scientific Dmervican Supplement

This i8 a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but i3 uniform therewith in size,
every number containing sixteen large pages rull of en-
gravings, many of which are taken from foreign papers,
and accompanied with trauslated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes 4 very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archseology, Astronomy, Chemistry
Electricity, Light, H eat. Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc. A
vast amount of fresh and valuable information obtain-
able in-no other publication,

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

Price for the SUPPLEMENT for the United States and
Canada,$5.00 ayear; orone copy of the SCLENTIFIC AMER-
ICAN and one copy of the SUPPLEMENT, both mailed for
one year for $7.00. Single copies, 10 cents. Address, and
remit by postal order, express money order, or check,

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

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS'AND BUILD-
Ens’ EDITION i8 issued monthly. $2.50 a year. Single
copies, 2 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, andwithotherfine
engravings; tllustrating the most interesting examples
of modernarchitectural construction and allied subjects.

A special feature i8 the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including thuse 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 cheapness of this magnificent work
have won for it the Linrgest Circulation of any Archi«
tectural publication in the world. Sold by all newsdea -
ers. $2.50 a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & C%’S INK, Tenth and Lombard
BtsnPhiladelphla, and 47 Rose Bt., opp, Duane, New York
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