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Iuside Page, each insertion - - 93 centsaline
lack 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 i8 set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
wment., as the letter press. Advertisements must be
received at Publication Otfice as eurly as "t'hursday
moruing to appear in the tollowing week’s issue.

ARE

YOU
LOOKING for
A Solid Investment

bearins a high rate of inter-
est and that is absolutely
safe and sure? Send your
address and we will give
factsand figures that will convince the most sceptl-
cal of the value we offer.

TAYLOR & RATHVON, Denver, Col.

Branch, Ames Building, Boston.
DENVER REFERENCES: American Nat. Bank, City Nat,
Bank, Colorado Nat. Bank, Commercial Nat. Bank.
BARGAINS &
NEW
Easy Payments,
with no extra charge.  MfrsPrice Ours
W) Crescent Safety, ballbear'gs §0 £70
Mercury Diamond Safety, all steel  *
Springfield Roadster. headers imposs *
") Amer. Champion, bighest grade, **

Others as cheap,allmakes new or % hd, lowest prices
Cata free, Rouse, Hazard & Co., 16 G 5t., Peoria,11L

STEAM PACKING

oiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.
BORAX. SOURCES AND APPLICA-

tions. By ¥. L. Fleming. A vuluable und mteresting
paper. Contained in SCIENTIFIC AMERICAN SUPPLR.
MENT. No. 809, Price 10 cents. ‘I'o be had at this

oftice and tfrom ull newsdealers.

=2

If se, we can supply you. All sizes
e, ttounted and wieounated, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. Axk for catalugue,

The CLEVELAND STONE (0O,

Room 38, Wilihire, G]evelimdj 0.
NEW KODAKS

“You press the button,
' 70e do the rest.”’

Seven New
Styles and
Sizes
ALL LOADED WITNT
Treansparent
Filmns.

For sale by all Photo. Stack Dealers.

THE EASTMAN COMPANY,

Senid far Catalognre. RUCHESTER, N. Y

THE HANDY

Gate Valve for low
pressures, steam, water,
oils. etc , being siinp le,
more comprict, hetter

suiten ‘ur the purpose
and much lower in
price than wheel-handled efr:ightway
valves, is rapidly superseding these
and stop cocks, where pressure is he-
low 15 pounds, Absalutely tight.
Lever remnains fixed at any opening,
is detachable und indicates degree of
opening, Mizes }4 in. tosi in. Investizate.
Lunkeabieimer Brass Mg, to.,Cin , 0.

SHELL FLOWERS. DESCRIPTION
of the process of making artificial flowers from sca
shells. With three engravings. Contained in RCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 808, Price 10
cents. To be had at thisjutlice and from all newsdealers.,

VTR . -'-1'||.l-: Mntor Uf |9th cenﬁ"—y

Cun be used Any Place,to do Any
1Vork, and vy Any One. No Boil-
er!’ No Fire! No Steam! No
Axhes! No Gauges! No Knvi-
neer! A perfectly sate Motor
tor all places and purposes. Cost
of operation about one cent an
howr ta each indicieted horse poiw-
— == «. Fur circulars. ete., address

Economy, Reltabitits, CHARTER GAS ENGINE CO.

Sfmplicity, Satety. 1. 0. Box 148, ~terling, Ill.

EAATENTS!

MESSRS. MUNN & €0, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents

.. for Inventors.

In t.hlS line of business they have had forty-fire years®
experience, and Now have wunequiuled facilitics for the
preparation of Patent Brawings, Specifications, and the
grosecutmn of Applications for Patents in the United

tates, Canada, and Fereign (‘euntries. 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 very reasonable terms.

A pamphlet sent free of charge, on application, con-
tamm% ull information about Patents and how t) pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reigsues, Infringements
Assignments, Rejected Cases. Hints on the sale of
P%ent?. ete. Akt ’

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

v ——

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

BRANCH OFFICES.—No. 622 and 64 B Street, Pa-
oific Building, mear 7th Street, Washington, D. C.

93, USE GRINDSTONES? |

fo, Wil COS T
& Bidacam YOU

e h_——-—-_ iy
UIT ALL PURCHASERS.

nthly instalmente. € h

e better terms thanany other house in Americn.

R by irn

FIANO

OM PANY carry out their contracts

complete satisfaction.

OUR NEW. PIANO CATALOGUE

P sell you a first-clu'ss piano, at factory price, upon the ea

Y FOR CATALOCUE O

The Manufacturers of 3
the world-fumed

ORGANS A2 PIANOS

every part of the civilized world wh

Newly Desigued, 878,
tercd fur Church or Chapel use w
in etyle, and containing our Newly Invented and Patented
top Action, for the astonighingl
Style No. 16, SW) X,

(exactly same as this cvt, taken from a
?ulugmph) Sulid Black Walout Case,

\ improvements.mak

{mns't'h!e advertisers, but this old Establivhed and Rellable

in our city, where we_deposit thousands of dollars every dv
better, to the thousands of happy purchasers all over the world who are using our Organs a

dollars’ werth of instruments ready and in course of coustruction for our
same day as received. No waitiug. A Catalogue will cost you nothing, a

ADDRESS TO-DAY,

GORNISH & GO, [ ] WASHINGTON, 5%,

American,

NOTHING

WHEN YOU SEE THIS ADVERTISEMENT Wrile to naat
UE, Organor P
el The I
rumenis in the Wor!
Bvﬁélsr ;—'lllﬂed 'd CORNISH
arenowne
L CHARMING
Illastrated In faney colors by s
8.

-

K
have determined to introduce
their matchless instruments

¢ not already sold, and,
with thal view, beg leave to submit the following
offer—which ia the most liberal ever made— for the con-
gideration of the american Public, who always appreciate
& genuine bargain and a good thing whenever they see it.

A WONDERFUL OFFER!

We offer you thia firat-class, brand new, High Grad,

2,
o PfRLQR ORCAN (ul-
en desired), the very latest

low price of
'EET HOME OF

Octaves, 10 Effective Solo Stops, 8
Beta Orchestral Toned Reeds, Double
Octave Couplers, New Tone Swell,
Grand Organ Swell, all known modern
"omplete Par
Jor Orgsan, specially wi

INSTALMENT PLAN

ORGANS and
PIANOS upon the

‘When not convenient to pay all eash, we are willing to sell on 8
An experience of a ** Quarter of & Century,” coupled with ample capital, ennbles us g

There are many tem ofters made that are never earricd
ISH ORGAN AND

to the letter. Wereferto the First National Bank
, ta any of the Mercantile Agencies, and, what is
Fianos to their

e now ready, and is free upon application. Don't buy else-
where till you have scen it. We can save you 8100.00, and

sicst instalment plan in the world. Prices from $150.00.

F ORCANS OR PIANOS., Wehaveonemillion
fall galrd holiday!rmlm
vill 8

ave youmone, eatonce.

NEW

CATALOGUE

POPE MFGC. CO., 77 Franklin Strect, BOSTON.

Branch Houses: 12 Warren St.,, NEW YORK, 291 Wabash
Ave., CHICAGO. Factory, HARTFORD, CONN.

wooDEN TANKS
LARGE waTER TANKg™®,
PLANS 2 2A SPECIALTY.

SPECIFICATIONS FURNISHED E
FOR FOUNTDATIONS &TOWERS b

Ne 217 E MAIN ST.

FREE OF CHARGE!

FOR RAILROADS
J WATER WORKS.f

MILLS . FARMS &
COMPLETE STOCK of
CYPRESS LUMBER.
CALDWELL &Co
LouisvILLE Ky

A Decd for 10 Acres of
gond land in Florida,

where vegetables can be planted the year reund, and
where Orange culture will afferd a good inceme. War-
ranty deed will be given with each share of stock. Par

$1W. Write to the ARCADIA. GULF COAST & LLAKE-
LAND RR. '0., Boston, Mass. and Arcadia, Fla.

AND FINE GRAY IRON ALSO STEEL
) CASTINGS FROM SPECIAL_ _ oy

- FINE TINNING jpe— A
| HOMAS DEVLIN €00 " Finishune . "PANN g = !
o TH LEHIGH AVE. % AMERICAN ST, PHILA. « 7% 5%

POROUS EARTHENWARE.—BY
| Chas. C. Gilman. An elaborate discussion of terra cotta
lumber and its future uses. Contasined in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 804. Price 10 cents.
To be had at this office and from all newsdealers.

Ice, etc, in a few

FAM'[Y ":E MAG""N minutes. $10&

up,
L. Dermigny, 126 W.25th St., N. Y. Faur patents for maP.

SAWS iineit SAWS

send us their full address for a copy of Ema !

erson’s %~ Book of NA WS, new 189 edi-
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
wonderful effect upon imFroving their qua-
lity and toughness, enabling us to reduce

rices. Address EMERSON, SMITH

c CO. (Limited), Beaver Falls, Pa.

PELTON WATER WHEEL

ERg Givesthe highest efficiency
1’@, of any wheel in the world.
ER_ Simple and reliable, adapted
= to every variety of service,
with heads of 20 feet and up-
ward. Write for circulars.
‘The PeltonWater Wheel Co.

e . 1214 Main St., San Francisco, Cal.,
or 2358 Central Building, Libertyand Weet Streets, New York.

« GOMPLETE STEAM Pump

0 SIZES FROMET T0 875
ronWATER SUPPLY TANKS,

FIRE PUMPS &erc.
JWRITE FOR

5| iy -PF!lGE-5 AND <
«Q0LE MAKERS * © B DESCRIPTIVE

QINCINNAT, O, A

A

LEARN WATCHMA KING, Engraving, and kin-
dred branches. Send for Prospectus. CHICAGO WATCH-
MAKERS’ INSTITUTE, 22 Van Buren Street, CHICAGO.

1.84 19,763,459-%36,735
53 V5,876,302
320.32 24,076X2,3743-16
7.32

46700 The COMPTOMETER
3 solves rapidly and accu-
rately all arithmetical preblems.
Operated by keys. Saves60per ct.
of time. Entire relief (rom mental
strain. Adapted to all commercial
accounting and scientific compu-
tations. SEND FOR CIRCULAR.

CO0., 62-66 (ilinois St., Chicaao.

HANGERS ND COUPLINGS

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

Edigon Pabent Compression Coupling,

EDISON GENERAL ELECTRIC 00,

SCHENECTADY, N. Y.

FELT & TARRANT MFG.

SIEMENS +CABLES.

SUBMARINE, =+ =+
UNDERCROUND,
INTERIOR, =+

Manufactured
SIEMENS & HALSKE by THE E

3

Address,

]

at their SCHENECTADY
Estimates furnished on application.

* + TELEGRAPH,

+ TELEPHONE,
ELECTRIC LICHT.

under authority of

DISON GENERAL ELECTRIC CO.
WORKS,

*+

Catile and Wire Department, Edison General Electric Company,

EDISON BUILDING; Broad St., NEW YORK.

© 1891 SCIENTIFIC AMERICAN, INC.
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ﬂ}V ES’

AIIELEVATORS.

N ﬁﬂ-:.:{STEFI NX. NEW YORK.BOSTON.ST LOUI TROIT.
THE AMERIGAN BELL TELEPRONE G0,
95 MILK ST., BOSTON, MASS.

This Company 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
forms of Electric Speaking Telephonesin-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by itor itslicensees responsible forsuch

unlawful use. and all the consequences
thereof, and liable to suit therefor.

TANITE

The Tanite Co.,

STROUDSBURG, PA.
161 WasHingToN Sv., NEW YORK.

R

Emery,

Emery Wheels,
Emery Whetstones,
GrindingMachines,
Knife Sharpeners,
Knife Grinders.

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only €3.00 a 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 informationand 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 Rabscription.—One copy of the SCIEN-
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
publishers: six months, $1.50; three months, £1.00.

('l hs.—Special 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,
seldom 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.
O
THE

Scientific Qmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
everynumber 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-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal deparuments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy. Natural
History, Gecgraphy, Arch®ology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering. Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
factuting Industries, Sanitary KEngineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable 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, $.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oneyearfor®7.00. Singlecopies, 10 cents. Address and
remit by postal order, express money order, or check,

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

Building €dition,

THE SCIENTIFIC AMERICAN ARCHITECTS
BUILDERS’ EDITION is issued monthly. &2.50 a year.
Single 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 eolors,and with other fine
engravings; illustrating the most interesting examples
of modernarchitectural construction and allied subjects.

A special feature is the presentationin each number
of a variety of the latest and best 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 of Details, Estimates. etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulatiol of any
Architectural publication in the warld. 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 CHHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lombard
8ts., Philadelphia,and 47 Rose St., opp. Duane, New York

AND




	scientificamerican10171891-254

