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Seientific

American,

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,

810 Walnut St., Philadelphia. ’a., U. S, A,

§F Ournewand Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(&any one in any part ot the world who will furnish his
address.

NeW READY.

Bibliotheca Polytechnica.

Birectory of Technical Literature. A classified Catae«
logue of all Bouks, Annuals, and Journals published in
England, America, France, and Germany, including
their Relations to Legislation, Hygiene, and Daily Lafe.
Edited by Fritz Von Szczepanski. First annual issue,
1889. Price 73 cents,

The International News Company, I\ew York.

4. WEEKS FOR 10O CENTS

The most scien-
tific farm paper
in existence.

The Rural New-
Yorker has done
more for farmers
than nine-tenths
of all the land
grant colleges
and experiment

tations.— New

ok Thribune.

Has done more
to promote the
true interests of
afl‘iculture than
all the experi-
ment_ stations.—
Neaw York Times.

2g:a\‘.abllxshed lBi‘)O.
pages weekly.
Illustrated. g

Price §2 a year.
In club with Sci-
entific American.
$4.00. On trial 4
weeks for 10c¢.

Our First Farmer President.
We may have another one.

The Rural Publishing Co.,
Times Bmldlng, New York.

ACHINE-MOLDE

CEARINC.

Driving Plant for Cable Railways.

LEFFEL TURBINE WATER WHEELS.

Shafting, Pulleys, and Hangers.
Mixers and General Quttit for Fertilizer Works
N. B.—Special attention given to Heavy Gearing.

Facllities for the heaviest class of machinery.

Roht. Poole & Son Co., Baltimore, Md. |}
GATES nucl( & ORE BREAKER

Capacity up to 200 tous per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.

Builders of High Grade Mining
Machinery.

Send for Catalogues.

GATES IRON WORKS,
550 C No. Clinton St., Chicago
215 Franklin St., Boston, Mass.

VELOCITY OF ICE BOATS. ACOLLEC
tion of interesting letters tothe editor of the SCIENTIFIC
AMERICAN on the questien of the 3ﬁeed of ice boats, de.
monstrating how and why it is that these_craft sail

aster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIGQ
AMERICAN SUPPLEM ENT, No. « Price 10 cents. Tao
be had at this office and fromall newsdealers.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, 1’A., Builders of High Clase
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

LITTLE HERCULES DRILL CHL cHUCK
Hus e(‘(‘entnc rotating, self-gripping jaws,

Ao, Which hold strongest when work-
ing hardest. The larger the
% drill, the more powerful the
; levernge. All working parts
21 of west steel, hardened, The
¥ most powerful, accurate, and
duré\)ble chuck in the market.
ONEIDA, N. Y., U. §. A.

THE LEAD PENCILS

That Meet the Wants of All Pencil Users are

“DIXON'S S M

Or other grades of hardness of same make.

AMERICAN
@RAPHITE

If your stationer does not keep them, mention the
SCIENTIFIC AMERICAN and send 16¢. in stamps to
JOSEPH PIXON CRUCIBLE COMPANY, Jersey City, N. J.,
for samples worth double the money.

AFPPARATUS &

MATERIAL

S HANSON EVANWINHIECS
NEWARKN,J,
81 LIBERTY S5T. N.Y.
23 S.CANAL ST.CHICAGO

ATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Sohcntors of Patents
for inventors.

In this line of business they have had forty-one years’
experience, and_now have unequaled Jacilities for the
preparation of Patent Drawings, Specifications, and the

rosecutien of Applications for Patents in the United

tates, Canada.and Yoreign Ceuntries. Messrs. Munn &
Co. aisy attend to the preparatien of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infrinzements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, ¢con=-
taining full infermation about Patents and how te pro-
cure them; directions cencernirig Labels, Copyrights,
Designs, Patents Appeals, Reigsues Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc,

We ' also send, free of charge, a Synopsis of Foreign Pae
tent Laws, showing the cost and method of securing
patents in all the prmmpal countries of the world.

MUNN & s Solicitors ot Patents,

341 Broadway, New York.
BRANCH OFFICES.—No. 622 and 624 F Street. Pa-
cific Building, near th Street, Washington, D. C.

THE F

RED'K CRANE CHEMICA
SHORT HILLS, N.J.-BOX 91A-

L :Co,

ZAPONS,BRUSH & DIP. LACQUERS.VARNISH. SHELLAGS.BLACKS,BRILLIANT & DEAD.
JAPANS,AIR DRYING.ENAMELS,TRANSPARENT, FOR METAL AND WOOD.PRQOF AGAINST
ACIDS AND ALKALIES.

— WRITE FOR CATALOGUE.—

NATIONAIL
STEXRXIL

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.
CHALMERS-SPENCE CO.
Office, 69 Liberty Street,
‘Works, 419-425 E. Eighth St.,.New York

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER 3

Important Improvemenrts.
the Essential Featuresgreatly perfected.
The Most Burable in Alignmen
Basiest Running and Most Silent.
All type ('ledned in 10 seconds without soiling the hands.

lThe Smith Premier Typewriter Co.,Syracuse, N. Y., U. S, A
Send for Catalogue.

Barrel, Keg, Hogshead

AND
STAVE MACHINERY.

Over §0 variehes manue
tured by

E. & B. Hoimes,
BUFFALO,N. Y.
ALSO A FULL LINE OF W0OD WORKING MACHINERY.

O’\I GAS ENGINES.— A VALUABLE
Eaper by E. Delamare-Deboutteville, touching upon the

istory of gas motors in general, and describing in de-
tail the ** Simplex” engine invented by the author and
Mr. Ma'andin. With 23 figures. Contained in SCIXNTIFIC
AMIRICAN SUPPLEMENT. Nos8. 215 and 21 6. Price 10
cents each. To be had at this office and from all pews-

THE EACLE

THE EASIEST RUNNING BICYCLE
N THE WORLD.
g Speed, Comfort and Safety,
L AGENTS WANTED.
Large fllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD, CONN.

PARTIES DESIRING MACHINERY

for Manufacturing Chair Cane will please address
A. A. SMITH, Leominster, Mass.

Truss Hoop Lriving.

THE MDDERN ICE YACHT. — BY

e0. W. Polk. A ne per, containing
i ‘practical directions and Bpec ns_for_the con-
striction of the fastest and best kinds of Ice Yachts of
theﬂlalambea‘ta must sppruve(! g}m&m l.:lhﬂat‘.£ rated :';lé.ihlen‘
BTa s drawn to 8 ae, 8 g_the tion,
and arrangement otau tho parts. Con ined 1h BOIE
gﬁ AMERICAN 8U. 4. lti

Tobe had &Wsmudo!wnewadmlem

STEVENS PATENT
SPRING INSIDE CALIPERS

Leader, No. 72.
Price, by mail, postpaid.
4inch.....$0.75]5 inch..... $0.50 | 6 inch.....$0.85
These goods excel, for neatness and fine finish,
any other make. idealand Leader Spring Di-
viders and Calipers, Ideal Surface GauRges,
Depth Gauges, and F ine Machiniste’ Tools.

Tustrated camlomwfm to al
J. S'E%;'EN ARMS & '1‘0014 CO0.
P.O. Box 280, Chicopee Fallg, Mass.

WANTED.

A Competent Man To Superintend The

Establishing And Ruanning Of Brick
Vard At LESTER-SHIRE, N. Y. Good
Opportunity For Right Party. Address
All Communications With References
And Particulars As To Experience, I’rese
ent Occupation And salary Expected To
THE LESTER-SHIRE BOOT & SHOE
COMPANY, REAL ESTATE DEPART-
MENT, LESTER-SHIRE- N. Y.

CASOLINE and
GAS ENCINES

Our new Engines are hustlers. A6x 7 inch
Engine, now running100 feet of shafting.
Boring Mills, Planers, Lathes, Drill
Presses and Milling Machines for 20
Machinists, on 6 gal, Gasoline per
day, costingonly 60 cts. Write for
information. Mention this paper.

VanDuzen Gas & Gasoline Engine Co.

CINCINNATI, OHIO.

INVENTIONS W()R KEDP OUT, Drawings and
Models made. Perfect safety to inventors assured,
All kinds first.class lathe, planer, and bench work. Par-
ticular attention to special mac‘hmery tools, dies, and
press work. Safety Construction Co.,l434§z 145 Elm St... N.Y
Phono&!ruhlnc bp lies.

()

BLUE PRINT kg

e ————————
T. H. MCCOLLIN & CO., 1030 Arch Street Philadelphia.

Paper. Superior Qu 411ty.
Sup

Enmnvm;.,a dm:ct from photog—rup‘nn and omer copy. i)ur

l:m‘uhr “NY ghowa apech‘enl. F“na‘pﬂnlln‘g a lp‘&(‘l&lw‘
\NEW & SECOND HAND

AKE ', BOUGHT,SOLD AND I“QEDA
YPEWRITER 1 ALs Bsmwv*c\’\ RE
.n'r:oﬁ LT o 5

An Inventor ‘
Who has a bright thought to be worked
out can get mechanical help by wrltmg
tous. We send a primer first.

THE JoNES BROTHERS ELECTRIC Co. CIN'TT, O,

% Astronomical Telescopes

ol superior defining power.
EYE PIECES, etc.
Manufactured by
2 W. & D. MOGEY,
118 West 2%th Street, New York.
Send for catalogue.

THOMAS ALVA EDISON.—A BIO-

graphical sketch of the great inventor, with full-page
portrait from a recent photograph. Contained in SCUEN-
A1FIC AMERICAN SUPPLEMENT, No. 74 6. Price 10 cents
To be had at this office and from all newsdealers.

ONLY SEVEN DOLLARS
DEMAND THIS PUMP

OF YOUR i
DEALER

OR WRITE
TO US FOR F—‘F’!L,ES‘

Van Duzen's PatenT

VanDuzeN & TiFT.|

SOLE MAKERS
INCINNATI,

THE LONDON ELECTRIC UNDER-
ground Railway. Bescrivtion of the plan followed,
methods of work, and use of the hydmuhc shield. With
¢ illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.771. Price 10cents. To be had at
this ofﬁce and from all ne\vsdealers.

Do it yourself, Cir-

— ea,p cular press $8. Size
for small newspa-
Printing: b, s
thing easy, printed

rules. Send two atamps for Catalogue to
factory. KELSKEY & CO., Meriden, Conn.

The AMATEUR ELECTRICIAN,
ELECTRICIT

paper dealin ith gl?ié, I;lavelmlzwoog. Ilu"tis tth 2
2 W rst principles of electrici
Begixmers needit.$1a yr.3 mos trial Ef)c sample copy IKo

ON EASY
PAYMENTS
No extrn cha.rge
All makes new or 2d ha Lowest

nrices guaranteed. 8end for cata and
savemoney. ﬁouse, Hazard & Co., 18 G 8t. Peoria,lll

|HPERIM."'“’ Stamp with nams §Qcta.

-

“0gg 2equrgie8

[

xcHANGE ANYWHERE IN

mam saue stCHICACD. " w o
CLUB or 1 & postnaid for $ 1 vint.
'\tnrka | men mrdn P».ptrs. Everythlng

rn” 'THE U.S.I6ET oyR PR
v RIG Money.

UE ONAPPLIC, t‘T 1aM
‘L‘hllmnﬁfg. Co. 30.238 Balt. St.. 'Ba‘ltlnure. ¥4, U.8.A.

MECHANICAL DRAWING.

By Prof. C. W. MacCord, of the Stevens Institute
of Technology. A series of new, original, and
practical Jessons in mechanical drawing, accom-
panied by carefully prepared examples for prac-
tice, with directions, all of simple and plain cha-
racter, intended to enable any person, young or
old, skilled or unskilled, to acquire the art of
drawing. No expensive instruments areinvolved.
Any person with slate or paper may rapidly learn,
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the

most valuable treatise upon the subject ever pub- |

lished, as well as the cheapest. The series is illus-
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages. uniform in size with the SCIENTIFIC AMER-
ICAN. Price, stitched in paper, $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price.

For the convenience of those who do not wish to
purchase the entire series at once, we would state
that these valuable lessons in mechanical drawing
may also be had in the separate numbers of Sup-
PLEMENT, at ten cents each. By ordering one or
more numbers at a time, the learner in drawing
may supply himself with fresh instructions as fast
as his practice requires. These lessons are publish-
cd successively in *1, *3, *14 *6, *8, *9, *12,
*14, *16, *18,*20, *22, *21, *26, *28, *30,
*32, *36, *37, *38, *39, *10, *11, *42, *43,
*44, *454 *46,*4'7, *48,*49, *50, *51, *52,
*58, *54, *56, *58, *60, *62, *65, *69, *74,
*78, *84, *91, *94, *100, *101,*103, *104,
*1054 *106, *107, *108, *134, *141, *174,
*176, *178. FOR SALE BY

MUININ & CO.,
Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

PULLEYS HANGCERS,
FRICTION CLUTCHES.

PROGRESS MAOCHINE WORKS,
& F. BROR
44 Parlx Place, NI e

© 1891 SCIENTIFIC AMERICAN, INC.
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0 FoR CIRGULAI
ESSEX & BURKE STREETS

BALTIMORE,MD.

PROPOSALS

I)mrm-xlls for l.ock Construction. ENGINEER
OFFICYE, . Armuy, Nushville, T'ennessee, Jan-
uary 12, 1891. —Qe(\led “proposals, in trlphc(ne. will be re-
ceived at this office until 3 I>. M. Thursday, ¥\ ebruary 12,
1891, for building coffer dam, excavating lock pit, paving
bank, and constructing 1ock No. 2, Cumberland River,
near Nashville, Tennessee. Bidders are invited to be
present at opening of the bids. ‘I'he United States re-
serves the right to reject any and all proposals. The
attention of bidders is invited tothe Acts of C(mgress
approved Febrnury 26, 1885, and February 23, 1887, vol. 23,
gage 322, and vol. 24, page 414, Stututes at Large. Speci-
cations and blunk forms fm proposals will be furmshed

on application at m\s offic
J. BARLOW. Lieut. Col.of Engineers.

 LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS.

Hyrdaulic, Jetting, Revolving, Artesian,
Diamend Prespecting Teels, Engines, Beilers,
\ '\ Wind Mills, Pumps, l.n(yclonedlu,' 000
engravings, Earth’s Strata, Determl.
nation quality water; mailed,25¢.
The Amorican Well Works,
Aurora, Il
i 11 &£ 13 8. Canal

fs

Chicago, Ille
Dallas, Texat

IL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Qil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

ARTESIAN

Waells, Oil and Gas Wells, drilled
by centract to any depth, from 50
to 3008 feet, We also manufacture
and furnish everything required
to drill and complete sgame. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
€00£t. Send 6centsforillust ated
‘catalogue. Pierce Artesian
and Well Supply Coew
80 Beaver Street, New York.

AIR BRUSH /oi-tet
gold med:
award by Frauklin Institute
a legitimate Art Tool. Invalu-
able to crayon and water color por
trait artists and draughtsmen. Saves
time, gives finest techmnical effects.
AIR BRUSH MFG. CO., 67 Nuss.m 8t.,

(=)

Rocktord, 1.

STEEI. TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal ‘1I'ype Wheels, Dies, etc.
fl Model and Experimental Work
Small Machinery, Novelties, etc., man-
ufactured l\ﬁ special contmct.

I\ York Stencil Wks., 100 Nassau St., N.Y
THE STEAM ENXGINE: ITS PRINCI-

ples, its development, its future and perfection.—A pa.
per by E. N. Bickerson, givirg an outline nf 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. 6806. Price 10 cents. To be had at this
office and trom al newsdealers.

I’ AT FOOT POWER MACIHINERY.
" I feel so highly pleas-
ed with your Veloci-
pede Foet Power with
seat, that [ wish to
2 add my teﬁmmuny to
1ts superiority. [did
not expect to like it,
but having used (he
Velocipede Power, I would have nothing
else It so greatly lessens the fatigue of
using foot power, intact,it may be said to
be almost without tatigue, and is a steadier motion.
unly wish 1 had known of it sooner. Send for catalogue.
W. . & J. BARNES CO., {9 Ruby St., Rockford. lll.

2nd == MACHINERY £

N.Y. Mach’y Bepot, Bridge Store 16. Frankfort St., N.Y.

o MAGIC LANTERNS

OIL LAMPS HAVE NO EQUAL

\/IEWS oratt SUBJECTS

q'w EASTERN PRICES GUARANTEED
JEND FfaR

L.

M
88 MADISON sTCHICAGO ILL

Electricnl Experimenters, Inventors. and Stu-
dents. \We have several tons ef 2d-hand electrical
apparatus and materials. Small orders a specialty. Cor-
respondence invited. Blakeney Electric Co., 433 Broad-
way, Brooklyn, N. Y.

TO HARDWARE AND STEEL TOY MAN-
1nfacturers. Bids wanted for American rights
for Patent No. 444,035, Insulated Pliers.

GEO. WYAT'T, 2 Atlantic Ave., Brooklyn, N. Y.

cientific American

The Soienfic
PUBLICATIONS FOR 1891,

The prices of the different publications in the United
States, Canada, and Mexico are as follows.

RATES BY MAIL.
The Scientific American (weekly one year 3

The Scientific Amenczm Supplemeut (week]y), one
year, &

'.[‘he Smenuﬂc Amerlcau. Spdmsh Edmon (month]y)
e year,

$3.00

0] .

The Sclentmc Amencan. Archlte(,ts aud Bmlders
Edition (monthly), one Year, . 5 R E, 2

COMBINE®D RATE"
The Scientific American and Supplement, . . $7.00
The Scientific Amencan and Archn.ects and Build-

ers Kdition, Y
The Scientific Amerlcan. Supplemeut and Archl-
tects and Builders Edition, . . . .00

Proportionate Rates for Six Manchs

This includes postage, waich we pay., Remit by postal
OT eXxpress money order, or draft toorderot

MUNN & CO.s 361 Broadway, New York.
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