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“WMdvertisements.

Inside Page, each insertion - - 73 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 widsh of the line,
and is set in agate type. Engravings 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 as T'hursday
morning to appear in the following week’s issue.

AANGERS AND COUPLINGS

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

Dison Patent Compeension Conglin,

EDISON GENERAL ELECTRIC CO.

SCHENECTADY, N. Y.

STEVENS PATENT
SPRING SCREW THREAD CALIPERS
Ideal, No. 64.
Price, by mail, postpaid.

Ideal and Leader Spring Dividers, and
Calipers, Ideal Surface Gauges, Depth
Gauges, and Fine Machinists’ 1'ools.

BF™ Illustrated catalogue free to all.
JJ. STEVIENS ARMS & TOOL CO.,
P.O.Box 28), Chicopee Falls, Mass.

THE HANDY

Gate Valve for low
pressured, steam, water,
ola, eic , being simple,
more pact, hetter

Scientific

ELECTRIC POWER APPARATUS,

Amevican,

[OcTOBER 24, 1891.

FOR EVERY VARIETY OF MECHANICAL WORK

SAFE,

ESTIMATES FURNISHED.

SURE.,

RELIABLE.

SEND FOR CATALOGUES,

THOMSON-HOUSTON MOTOR CO.,
620 ATLANTIC AVENUE, BOSTON, MASS.

THE AMZAICAN BELL TELDEON .

95 MILK ST., BOSTON, MASS.

ELECTRIC POWER

A monthly magazine, 32 _pages reading, devoted exclu-
sively to the Electric Railway and Electrical Power
Transmission. Established 1889. Edited by R. W. Pope
Sec’y American Institute ot Electrical Engineers. $‘)

per year. Sample copy, 1U cents.
ELECTRIC POWER PUBLISHING (O,
525 Electrical Exchaunge, N. Y
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SIMPLEST AND BEST MACHINES.
Of CATA

RIVETED JOINTS

portions and Strengths. By J. M. Allen. A lecture de-
livered in the Sibley Colleze Course, discussing the
importance of a proper and 'nrelligent understanding
of the various forms of riveted joints as applied in the
construction of steam Wboilers.” With 5 illustrations.
Contained in SCIENTI#IC AMERICAN SCPPLEMENT, No.

. Price 10 centrs. ‘I'o e had at this office and from
all newsdealers.

WATER MOTOR.

Unequaled for all light running ma-
chinery. Warranted to develop a given
of power with one-half the

4 water required by any other. Evidence
. of unguestione periority afford-
¥ = el on applicat ¥ Send for

2 Circular. Address,
‘Yhe Pelton Wuter Wheel Co.,

1Yl Main Street, fan Francisco, Cal., or 2558
Central Building, Liberty & West Sta. N. Y,

and much lower in
price than wheel-bandled straightway
valves, is rapidly superseding these
and stop cocks. where pressure is be-
low 15 pounds. Absolutely tight.
Lever remains fixed at any opening,
is detachable snd indicates degree of
opening. ~izes }¢ in. tos in. Investizate.
Luakevsheimer Brass Mg, 60.,Cin., O,

A NEW EDI:I;ION OF

Tha Suisntife Amarioan Reforante Bool

This attractive little ook, of 150 pages, embraces a

reat variety of information useful for reference in the

ouse and workshop. It contains the last Census of the
U. S. by states and counties, and has the area of square
miles in each state and territory, with tables of the oc-
cupations and the number engaged in each kind of busi-
ness; lists of cities having 10, inhabitants; all the
statistics being cempiled from the 189 census; the
United States patent laws, with directions how te ebtain
patents secure caveats, trade marks, design patents
and cogyrigms.

‘The ook contains tables for calculating the horse
power of steam_ engines, and other information useful
and varied. The matter crowded between the covers
of this little 150 page volume cannot be obtained from
any other seurce. Price 23 Cents. May be had of
newsmen or by mail.

DMIOUOININ e CO.

Publishers of SCIENTIFIC AMERICAN,

361 Broadway, New York.
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A Pocket Rule made of this wonderful
ALUMINUM metal, 3 inches long, finely graduated,
free by mail for 23¢. T, F. Welch, 65 sudbury 5t., Boston

~*Motor of 19" Century

Can e used Any Place,to do Any

3{to W I P Y

Work.and by Any One. No Boil-
er! Ne Fire! o Steam !
Ashes! No Envi-
neer! A perfectly safe Motor
for al) places and purposes. Cost
of operation about one cent an
howr to each indicated horse pow-
er. For circulars, ete., address
CHPART%R GAS ENGINE CO.

0O.Box 148, sterling, Ill.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLOTCHES and ELEVATORS

PROVIDENCE. R. I.

No Gauges!

Eemomy, Reli'nblllty,
Simpliclty, Safety.

Awarded the urand Prize au lute Paris Expusition,

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

n this line of business they have had forty- fire years’
expericnce, and Now have iinequaled facilities for the
preparation of Patent Drawings, Specifications, and the
grosecutmn of Applications for Patents in the United
States, Canada, and Foreign Ceuntries. 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 v%ry reasonable terms.

A .pamip let sent free of charge, on application, con-
taining full information akout Patents and how t pro-
cure them; directiens concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases. Hints 4n the sale of
Patents, etc.

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

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
oiflc Building, mear 7th Street, Washington, D. C.

suitea ‘or the purpose |

The
Remington

Standard
Typewriter

ventive and mechanical skill, aided by capital and
the experience gained during the F1FTEEN
Yranrs in which it has been the
SEND FOR ILLUSTRATED CATALOGUE.

Wyckoff, Scamans & Benedict,

321 BROADWAY, NEW YORK.

presents the practical results achieved by the best in-

STANDARD WRITING-MACHINE OF THE WORLD

This Company owns the Letters Pateut
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 itoritslicensees responsible for such
uniawful use. and all the consequences
thereof. and liable to suit therefor.

BALL AUTOMATIC
MADE ONLY CUT OFF ENG'NE

THE BALL ENGINE Co.

ERIE- PA.

GEAR CUTTING

Leland, Fanlconer & Norton Co.,Detroit,Mich

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

33 Hartford St., Boston, Mass.,

- FACAMPLETE STEAM PUR
== ONLY SEVEN DOLLARS

OR WRITE [
TO US FOR PRICES.|
i

“VanDuzen's Pa

VanDuzeN & TiFT.

SOLE MAKERS
INCINNATI,

BOSTON GEAR WORKS,

ITEADQUARTERNS FOR GEARS,

Only $3.00 o Year, Including Postage.
Weekly—32 Numbers a Year.

This widely circulated and splendidly illustrated
paper is 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, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for ane ycar—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, onreceipt of three dollars by the
publishers; six months, $1.50: three months, £1.00.

itself,
HARTIMAN MFi, C

A Bo“us When a corporation, composed of

s representative Boston business men,
offers a wonus of a Warranty Deed for 10 acres of geod
land with each share of stock, par $100, 3
sure that the offer is one rarely met with. Write for
particulars to the ARCADIA, GULF COAST & LAKE-
LAxD RHK. Co., Boston, Mass., and Arcadia, Fla.

FOR RAILROADS
J WaTER WORKS.[

WO O__D_EN TANK MILLS , FARMS &¢

LARGE WATER TA NKg ™~ *coMPLETE STOCK oF
PLANS 294 SPECIALTY: EYPRESS LUMBER.
SPECIFICATIONS FuRNISHED E.CALDWELL &Ce

R FOUNDATIONS &TOW
N° 217 E MAINST. LouisviLLE Ky

o ENLARGED WATERWAY BETWEEN

the Great Lukes and the Atlantic Seaboard. By E. L.
Corthell. A discussion of the question of the practicu-
bility of forming an enlarged waterway from the North-
west to the Atlantic Seaboard and Kurope. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 509.
Price 10 cents. To ®e had at thjs oftice and from all
newsdealers.

HING .
ST. PHILA

D -._-——EABLE/END FINE GRAY IRON ALSO STEEL
% CASTINGS FROM SPECIAL
ALL' TIN B end FINE TINNING oee= TLERNS
MASDE‘O'UN&C D s \Piy

F ) THOM e kion ave. & AMERICAN

POROUS EARTHENWARE.—BY
Chas. C. Gilman. An elaborate discussion ot terra cotta
Jumber and its tuture uses. Contained in SCIENTIFIC

AMERICAN SUPPLEMENT, No. 804. Price 1( cents.
T'o we hud at this oftice and from all newsdealers.

COPPER TUBES, Bk
SHEETBRASS BRASSWIRT

LEADING ENGINEERING WORKS
of the Past Year. Bv O.Channte. A brief description
of a few of the leading engineering works of 1580, and an
account of some engineering proposals which seem to
possess features of novelty. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. Nos. 814 and 815. Price
10 cents each. T be had at this ottice and from all
newsdealers.
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THE OTHER FELLOW'S SISTER
will like you better, or ought to, if you don't forget your own, W b
is for her to sweep up after a big brother who never uses i door mat—unless it will use
You can't walk over a* Hartman " Wire Mat without cleaning your feet. Moral,

ou may teel’

o+

but remember how hard it

w Beawer Falls, Pa, Bragches: W02 Tonders
B il 53 8. spth st Athasite, o, Catalogue and

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

f The safest way to remit is by Postal Order, Draft, or
E Express Money Order. Money carefully placed inside
i of envelopes, securely sealed, and correctly addressed,
¢ | seldom goes astray, but is at the sender’s risk. Address

Litts g attached stumped ** HNartman.”  § | a) jetters and make all orders, drafts, etc., payable to
= Y : MUNN & (0O.. 361 Broadway, New York,
| GENERA ° DER 8 0
ACHIN ORK .8 0 THE
0 OR 0 N o g N
= ~ | Scientific  Dwevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewithin size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. 'T'HE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes a 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, Gecgraphy, Archaeology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,

Plain or Porcelain Lined.
Tested to 100 lb. pressure. Send for Lists. A

BARROWS-SAVERY CO.,
8. Front & Reed Streets, Philadelphia. Pa. ||

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

Seven New
Styles and

ALL LOADED WITH
Transparent

For sale by all Photo. Stoek Dealers.

THE EASTMAN COMPANY,

Send for Cataloque.,

+ )

+ + TELEPHONE,

ELECTRIC LICGHT.

Manufactured under authority of

STIEMENS & HALSKE »y THE EDISON GENERAL., ELECTRIC CO.
at their SCHENECTADY WORKNS,

Address,

Estimates furnished on application.

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad 8t., NEW YORK.

© 1891 SCIENTIFIC AMERICAN, INC.

NEW KODAKS

Sizes

SIEMENS +CABLES.

TELECRAPH,

Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engincering Works, Mechanisms,
and Mannfactures at home arid abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $500 ayear; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oneyearfor &7.00. Singlecopies,10cents. Addressand
remit by pestalorder, express money order, or check,

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

Building  Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary wook pages; forming a
| large and splendid Magazine of Architecture, richly
adorned with e¢legant 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 west 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 ot Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAR,
ENEU JOHNSON & CO.'S INK, Tenth and Lombard
8ta., Philadelphia, and 47 Rose St.,opp. Duane, New York
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