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Wovertisements.

lnslde Page, each llhernml - = - =73 centsa line

Back Page, each insertion = « - - §1.00 a line.

The above are charges per agate iine- 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 agare line. by measure-
ment. as the letter press. Advertisements must be
received'at publication uffice u8 early as Thursday morne
th to nppear in next lssue

No. 4 Tom. HANDLE

This handle is s1x inches long, and mclnses ten large
working size tools, ot best quality, viz. Twa each Brad
Awls, Screw Drivers and Chisels, one each Gouge,
Scratch Awl, Reamer. and Gimlet,

The Steel Jaws will hold eitber of these tools; also
Files, Awls, and Needles of all kinds. The handle is of
Rosewood, with Lignumvitae Cap, both highly pelished.
The Jaws and Sleeve are polished and nickel plated.
They are as useful tools as were ever put on the market,
and will never tail te please. Sent, by mail, on receipt
of One Doliar. Hardware dealers will furnish them at
the same pnce

MILLERS FALLS CO.,
93 1tende Si., New York.

OVERMAN WHEEL c0., MAKERS

CHICOPEE FALLS, MASS.
BOSTON.  WASHINGTON.  DENVER.  SAN FRANCISCO.

Wo0DEN TANKS s
CYPRESS LUMBIER.

LARGE w WATER TANK
W ECALOwELL&CS

LouisviLLE Ky

ENKINS STANDARD PACKING !

.II:. l\ NS BRROS,, 71John St, N, Y.: 105 Milk St.,
Boston,; 21 North ath St Phila.; 5¢ Dearborn St., Chicago

UFFELXESSER ¢
EV* New vork. €O,
Levels, Transits, Surveyors'|
(_ornpnsses. Pocket and Prise;
matic Compasses, Hand Lev- i g
els, Angle Mirrors, Planime-
ters, Pantographs, Engineers’
Slide Rules, Leveling HRods,
Poles, Chaing, ete.

C alalugue on application.

MACHINE TOOLS

; ‘!-lliﬂne Lu.thes. Planers, Shapers, Tur-
l ot Lathes, ete. Sendd for [ “atalogue.

— The Hendeg.r Machine Co..Torring ton, Conn,
GRAND PRIZE-PARIS EXPOSITION, 1859

THIN PANEL STOCK

In Whitewood, Walnut, etc.
Manufactured by the original ‘¢ Nyatéme Bartlett,’”
received the Highest Award and only “ Grand Prize’’
glven to this industry. The only * Systéme " introduced

into Europe and Awerica that produces a perfectly
sound cut v\ﬂl‘d

HENRY T. BARTLETT,
CABINET WOODS | MAHOGANY
and VENEERS, SAW MILLS.

200 Lewis Street. New York.

-
WATER WORE

S, FARMS &
*COMPLETE STOCK aF

PLANS R 2A SPECIA LTV
)PECIF|CATIONS F URNIS!
fouunncousarnwtus

N° 217 E.MAIN ST.

.‘.I’n.rded. the urand Prize at lute Paris hxpumtlﬂn.
Usually STR AIGHTWA Y

VALVES

are operated by a Wheel, but
the Handy has a Lever, and is more come
pact, simpler, cheaper, aud consequently
better. This Valve is especially adapted
tor low pressure stean, gas, oils, etc.

WRITE FOR CATALOGUE.

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

G AMERICAN BELL TELEPHON (.

95 MILK ST,, BOSTON, MASS.

This Comwpany owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465. and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forius 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 it or its licenseesresponsibleforsuch
nnlawfal use and all the consequences
thereof. and liable to suit therefor.

| EABLE"

MASDEVLIN & t

LEHIGH AVE &

mn FINE GRAY IRON ALSO &7
ASTINGS FROM SPEC
L !

THO

Srientific

P

Ohicazo.

American,

ACKING, BELTING, HOSE, MATS, MATTING, ETC.!

Established 183S.
The Largest Manufacturers of Mechanical Rubber Goods in the World.

THE GUTTA PERCHA AND RUBBER MFG. CD.

Para Building, 35 Warren St., New York.

=an Franclsco.

Portland, Oregon. Boston,

C!\TNPG VE_FREE

CLV mB ]/‘\S

POPE MFC. CO., 77 Franklin Street, BOSTON,
Branch Houses: 12 Warren 8t.,, NEW YORK, 291 Wabash
Ave., CHICAGO. Pactory, HARTFORD, CONRN.

COMEINATION MILL
—FOR—
CRUSHING & GRINDING

Bones, Shells, Minerals, etc.

FERTILIZER Mixing
Machines.

- Complete Outtits Furnished.
= C. H. Dempwolf & Co.
YHRK PA.
'I.l'.'l.ll!

‘ ARMSTRONG MAN’ FG.CO.
e s

“\GES
(Dnr ADJUSTABLE STOCKS and DIES
are universally acknowledged to be the

BEST!

also make all our "I‘nnln on t

grmf‘imp of the BFI-'I‘ MATI?IHA I, and
KMANSHIP, and always with a view

.f time nnd lahor saving in |hzlr use,

T BERIDCEPORT, CONN. Bl D

| BRICK m TILE
MACHINES | cray | MACHINES
gﬁ‘%"r ?#gg:lé'&'g GI'IJSI'IETS wHuLz OUTFITS ror

From 10 to 100,000

FACTORIES,
CAPACITY {

SEND FOR ILLUSTFI.ATED C.ﬂTALOGUE

THE FREY, SHECKLER CO. BUCYRUS, 0.

PATENT FUSE CAP FASTENER
r D —

the capson fuse
used in explod-
ing giant powe
= der in mining.
Crimps the cap on the fuse firmiy und absolutely water-
twght, thus avoiding danger to hife and limb in dlgging
out wet and unexploded londs.  Made ot fluest cast
steel, nickel plated. Price $1.7
Address N. W. MOODY, Iuventor, FRESNO, CAL.

pw \ Diamona

Bicycle Catalogue Free.

§85 Lovell Diamond Safety $85

Frame. Steel Brop Forgings, Steel Tubing, Ad!ustable Ball Bearmgs mall Run-
ning Parts, including Pedals.
money can buy.

' Strictly high grade in every particular.

Suspension Saddle. Finest material

Kinished in enamel and nickel.
No better machine made at any price.

Send six cents in starps for owr 100-page illustrated catalogue
of Guns, Rijles, Revolvers, Sporting Goods of all kinds, etc.

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

[MarcH 14, 1891.

ABLE [RINWORKS

YRACUSE MALL

W B BURNS PROPTF

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

(tis Electric Elvator

Mauufacturers or t.he Standard r‘ 1
Hydraulic Passenger and
Freight.Steam and Belt

ELEVATORS,

Otis Brothers & Co.,
38 Park Row, New York

JELEVATORS.

GRAVES
CHESTER NY

PASSENGER & FREI

YORK, BOS

LITTLE HERCULES DRILL CHUCK

Has eccentrie rotating, self-grip

ing jaws,
which hold strnnuen! wren works
ing hardest. The laiger the
drill, the more powerful the
leverage. All working parts
¢! best steel, hardened, The
tnost lfuwerlul , accurate, und
dulgi"usc'ilaskk lnrtge glarlmt.
- -
ONEIDA. N. Y., 8— A.

NEW MAIL &

New Grade, $100. ]

CUSHION TIRES and TANGENT
SPOKES. ‘ y
; .J

Handsomestand Best Biamon¢
Safety. Send jor Catalogie.

MANUFACTURERS,
WM. READ & SONS,
107 Washington St., Boston, Mass,

TIEIE

Scientific Qmerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

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

This widely circulated and splendidly illustrated
paperis 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, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archie
tecture, Agriculture, Horticulture, Natura! History,
etc. Complete list of p:ittents each week.

Terms of Snbscription.—One copy of the S8CIENe
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the

PORTER

AUTOMATIC ENGINE.
{ENTER CRANK)

ECO
ABSENCE OF ALL P
REQUIRING FREQUENT A'1 ENTION

OMYT PERFECT chuurum of SPEEDY Con

PO RTSEY’.ZIA'gIFSIGE CO LIMITE D.
UILDERS of = v N.

BUILDERS OF AUToMATIC AND PLAIN S1IDE VALVE ENGINES
STRUCTORS OF TANAS.STAND Pipge BOILERS AND- STONE CRUSHERS
SPECIFICATIONS SOLICITED =— ESTIMATES GIVEN

The Motor of 19th Centary

Can be used Any Place. to do Any
Work,and by Any Une. No Boiler!
No Fire! No Steam! No Ashes’
No Gauges! No Enzineer! A
fectly safe Motor for all places and
purposes. Cost of operation about one
cent an hour to each indi horse

wiose INCUBATOR

EXCELSIOR

%lmple Perfect and Self-Regnlnt-
ng. dreds in succesaful operation.

(- uaranteed to hatcha luﬁer percantage

of fertile egga at-less cost than any other

A hatcher, c. for_Illus. Ontnlogue

power, For circulars, ete., address
Charter Gas Engine Co,
P. O. Box 148. Sterling, Ili.

Burnhiam’s New [mproved Standard Turbine

Vertical or Horizontal. Yields a greater per-
centage of water used. either with full or part
%ate drawn, and is_the simplestconstructed and

est finished wheel in the market. Can fill your
order promptly,. BURNHAM BROS., YORK, PA.

ESTABLISHED HALF A CENTURY.

ARVIN'

FIRE &BURGLAR

SAFES

ANY
HAVE M PATENmpRnVEMENTs

NoT FOUND D“HER MAKES

THAT WILL WELL REPAY AN
INVESTIGATIUN
BY THOSE, DESIRE 70 SECURg

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

—
Rellability,

Economy,

Simplicity, 8afety,

free. CEO.H.STAHL QUINCYV, ILL,

NEW KODAKS

“ou press the bution,
we do the rest.’

Seven New
Styles and
Sizes
ALLLOADED WITH
Transparent

2 Films.
For sale by all Phato. Stock Dealers.

THE EASTMAN COMPANY,

Smd Jor Catalogue. RUCHESTER, N. ¥.

wunkluﬁ MﬂDEls \lnchmery, metal

or woo made to order by MASON & RAUCH, successors
toJ. F. Werner, 47 & 4 Centre cm‘eet.. New York.

and Experimental

@87 MAIDEN LANE,
NEW YORE
OmAsD, PRLASELAEA, . LOWOL

NATIONAL

Address for Pamphlet.

NATIONAL FILTER

PRICE $965.00.

BRIGHT SPARKLING WATER GUARANTEED

WATER PURIFYING CO.,

143 Broadway or 86 Liberty St., New Yorl,

BEST IN THE Wé)gLD

© 1891 SCIENTIFIC AMERICAN, INC.

blishers; six months, $1.50; three months, §1.00.

Clubs.—Specml rates for 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 placed inside
of envelopes, securely sealed.and correctly addressed,
geldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
——0—
THE

Scientific merican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN,but is uniform therewith insize,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers.
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes « very wide range of contents. It pre-
sents the most recent bpapers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology. Astronomy, Chemistry
Electricity, Light, Heat. Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, ete. A
vast amount of fresh and valuable information obtain-
able in no other publication.

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

Price for the SUPPLEMENT for the United States and
Canada,$5.00 ayear; or one copy of the SCLENTIFIC AMER-
ICAN and oue copyof the SUPPLEMENT, both mailed for
one year for $7.80. Single copies, 10 cents. Address, and
remit by postal order, express money order, or check,

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

gniﬁi;g Eiition,

THE SCIENTIFIC AMERICAN ARCHITECTS’AND BUILD-
ERS’ EDITION is issued monthly. $2.50 a year. Sinele
copies, 25 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, 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 number
of a variety of the latest and best plans for privateresi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Brawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of BDelails, Estimates, etc.

The elegance and cheapnessof this magnificent work
have won for it the Liargest Circulation of any Archi-
tectural publication in the world. Sold by all newsdeal-
ers. $250a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN i8 printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
sta., Philadelphia,and 47 Rose Bt.,opp. Duane, New York
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