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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

S10 Walnut =t.. Philadelphia, Pa.. UC.S. A,

§3~ Our New aund Revised (atalogue of Practical and
Scientific Books. % pages, §vo, and our other Catalogues
and Circulars, the whole covéring every branch of Sci-
ence applied to the Arts. sent free and free of postage
t(()lémy one in any part of the world who will furnish his
address.

BARNES’ ]
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instantly changed from 0 to 1600
m'.hom‘t ping or shifting belts. Powerapplied
be% to drive, with equal eafety, the
umlllest or la rgest drills within its range—a won-
derful econowy in time and great saving in drill -
breakage. Send for catalogue.
W. F. & JNO. BARNES CO.
1999 Ruby St., Rockford, T11,

THE SUBMERGED PIPE LINE ACROSS

the Willamette River at Portland, Oregon.—By F. and
A. 8. Riffle. Description ot a line of 28-inch cast iron
submereed pipes formmg&gruon of the main line con-
structed during 1893 and 1. to supply the city of Port-
land with pure water from Bull Run, 1« mountain stream
thirry miles distant. With 13 illustrations. Contained
in 8CIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019
and 1020, Price 10 cents each. ‘I'0 be had at this
ot‘hce and from all newsdeulers.

RITERION

STEREOPTICONS.

5':*1 MAGIC LANTERNS &
-5 ACCESSORIES.C

%,,_,,
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\\ HASSAU ST.

Bauer's Economical Flue Scrapers

(Patented) remove sciale and sediment
from outside of boiler flues,
Made of tool steel,
hardened, 2 edges on
each scraper. Save

0 per set.
per cent, off until Jan.

Sel;dﬁﬁour business card
for 1

Seientific

GLOSSY or MATT.

and three sample prints.
the best and most uniform iu

VELOX P

Developed and toned as fast as the printing frames can be filled.
beautiful than can be produced on any other paper. Permanent prmts The greamest paper
forhot or damp climates. .l.’i cents instamps brings two sampledozen cab 8, developer
gern Platinoid; Enameled and

Nepera Chemical Co., sote Man

American,

415

X I A Revolution in Pho-
ﬂf’ E tographic Printing.

When exposed to the same light, prints
500 times quicker thau albumen. . .
No dull or rainy weather to interfere with your work.
No dark rooms wor cowplicated manipulation.

A chotce of tones more

ough Papers are
e market. Nepera P O P, an insoluble gelatme aper.
Rembrandt, a Matt Printing-out Paper.

ufacturers, NEPERA PARK, N. Y.

Genuine Hard Porcelain

FOR
ELECTRICAL PURPOSES.

Prices and Estimates on Special
Work Given on Application.

BRUNT & THOMPSON,

Successors to HENRY BRUNT & SON, Manufacturers.
East Liverpool, Ohio.

NICKEL

AND
ELECTRO-PLATING
Apparatus and Material,

p. 1885 catalogue,

HE
Hanson &VanWlnkle Co.
Newark. N. ..

81 LIBERTY ST., N. Y.

35 & 37 8. CANAL 8T.,
CRICAGO.

Ice -Bioycle
; 120 MILES AN HOUR

Send us $16 for attachments,
complete, delivered free
or write us, we will mall
you catalogue
which will ex-
% plainfully. Confl-
W deutial discounts
] to dealers.

-/  CHICAGO ICE-
BICYCLE APPARATUS CO., 201 Clark St.. Chicago, IIl.

ANDERSON AUTOMATIC LETTER COPIER.
File Letter and Answer Together,
Makes perfect copies ty¥awﬂtteu or pen let-

ters at the rate of 20 letters o minute,

— costing 1 cent for paper. Gives
t copied effect to circular letters at b
cents a hundred. No brush. No
copy book. Hnndsumely nickel

i plated. Price §25. Agents wanted.
ent anywhere on receipt of price.
= ANDERSON LETTER COPIER CO.
41 Leonard St., New York, N.

Turn the cmnk mch(ﬁf does the work.

TEA AND ITS EFFECTS.—BY JAMES

Wood, M.D. An interesting paper discussing the rela-
tive position of theine among other stimulants und the
physiological actions that it is capable of exertine.
Analysis of the tea leaf, Analysis of symptoms in
theinism. Effects of tea on the nervous system. Com-

arative actions of theine and caffeine. Contained in

CIENTIFIC AMERICAN SUPPLEMENT. No. 1011, Price
10 cents.
dealers.

To be had at this office and from all news- t

STEREOPTICONS.
MAGIC LANTERNS AnD

ACCESSORIES, SEND FOR CATALOGUE

T0 CHAS BESELERMaxer2IBCENTRE ST,
NEW YORK :

S~

THE SIMPLON TUNNEL.-DESCRIP-

tion of the project tor a tunnel through the Pennine
Alps under Monte Leone. which. when compieted. will
be the longest in the world. Nature of therock to be
traversed, oroposed system of construction. ventilation
and coohng.hv%emc urrangements, outside erections,
Full details, with 11 iliustrations. Centained in 8CIEN-
TIFIC AMERICAN SUPPLEMENT. Nos. 998, 999, and

1000. Price 10 cents each. To be had at this office
and from all newsde:lers.

«~_DEAFNESS

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different

in construction from all other devices. Assist the deaf

when all other devices fail, and where medical skill has

given no relief. J3afe, comfortable. ana invisible; no

wire or string attachment  rite for pamphlet.
WIISON KAR DRUM MANUKG. CO.,
Louisville Trust Co. Building, Lousville, Ky

¥~ Menteon this paper. and 1122 ﬁroadwuy. New York

i Drum in position

IMPRESSION
ON ANY
SURFAGE

PRACTICAL.
INEXPENSIVE,

FOw oY
iy

g, NEW SOUVEN

t and 8en
;only firm in the worl

444

'Iesr. t.rml for 80 days i-ll }'Dlu' own home, NO lll)NEY REQU'IR.ED

PIANOS-ORGANS FROM $25.00 UP, |

Including a Comrlnetﬁiifirﬁé)ﬁtéh
J’ ellll;e. Renliembeli t.h.l! i.s the old established house of COR
eprice. We save you frn&?@%qnex% 00, ‘&'rh.eu;t once,

' 'vv 444

ANST FREE!

CASH or EASY PAYMENTS. @
A work of art illustrated in 10 colors.
Worth ita Weilght in Gold, We pay
1you have todo Isto ask lorltto- ay B

NISH & CO., the
to Famil
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&
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v8u USE ERINDSTOHES?

f 80, we can supply you. All sizes
= mounred and unmonnred. always
kept in stock. Remember, we make a
HEPSTIRE N4 specialtyof selecting stones for allspe-

; cial purposes. (¥ Ask for catalogue.

»a The CLEVELAND STONE CO.
=——  2d Floor. Wilshire, Cleveland. 0.

Valuable Holiday Gift!

A COPY OF
Experimental Science

Seventeenth Edition.

REVISED AND ENLAI:{(-ED.
120 I'nges and 110 sSuperb Cuts added.

Just the thing for a holiday present for any man,
womarn.student,teacher,oranyone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonof!raph the curious
optical ililusion known as tbe An oscore together |
with other new and interesting Optical Iliusions, the,
oUptical Projection of Opaque Objects. new erlerxmema
in Projecticn. Iridescent Giass, some pomts in Photo-
graphy, inciuding Hand Cameras, Cane Cameras, etc.:
Systems of Electrical Distribution, Electrical Ore find-
er, Flectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars. and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, substnnt.lal}é and heautltully
bound. Price in cloth, by mail. $4. Half morocco, $3.

B Send for rilustrated ciwrcuiar.

MUNN & CO., Publishers.
Office of the SCIENTIFIC AMERICAN,

MESSRS. MUNN & Co, Solicitors
of Patents. have had uear]y fAfty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention &obably is
ggtentable by writing to Munn & Co.

mmuhnications stnctly conflden-
tial. A handbook of
how to obtain them sen!

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper,
elegantly illustrated, has the largen",
circulation of any scientific work.
a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway.

gatenzs and

THE “ROUND BOX"
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.
Give perfect satisfaction when
others fail. Used by nearly all United
States Government Departments.
Samples Free upon application.
MITTAG & VOLGER.
Manufacturers forthe Trade,
Cor. Park & B.R. Aves., Park Ridge, N. J.

Anaiied Rope for
Jﬂrdd&'mrﬂmﬁ
1 (o

—If)w ufmmy

or Gasoline Engines.

chemical formation of active material. Greatest

durability and efficiency. All sizes. .
Established 1889.

Durabl —Easily Applied.
This roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do.  @¥ Send for
free sampleofroof 12 yearsold,

a with circular and price list to
2WARREN CHEMICAL
& MFG. CO..

85 Fulton Street,

New York, U. 8. A,

Fror Sale.

The whole or part of valuable patent on an Awning
constructed on principle of Venetian Blinds. Adapted
to be folded up over door or window and used for ven-
tilating, shelter from sun’s rays or rainy weather.
For particulars, address C. LEC1LERCQ, care Munn
& Co., 361 Broadway, New York.

SMALL MOTORS for All Purposes.

The best manufactured. Specially adapted for
all kinds of light work, sewmg machine outfits,
toys, dental drills, jewelers lathes, models,
etc. Send for Catalogue. The LEAVITT
MOTOR CO0O., Mauufacturers of Electric

Motors and Electrical Specialties, 122

Mitchell St., PROVIDENCE, R. I.

Gearharts Family Knitter.

Knits a stocking heel and toe in ten min-
utes. Knits everihmg required in the
phousehold from homespun or factory,
wool or cotton yarns. Most pmcucai
knitter on the market. A child can ope-
rate it. Strong, Durable, Simple,
Rapid. Satisfaction guaranteed.
'€ Agents Wanted.
and sample work, address

p ON GEAHH ART,
4 Stone Street, Clexuﬁeld, Pa.

For particulars

STABLISHED 1850.

THE DEF]ANCE MACHINE WORKS
FIANCE.ORIO,US.A.

WO00D WORKING MACHINERY
FOR HUB,SPOKE, WHEEL ,BEND-

H.M&-DE[ ﬂ-EBARﬂ{L' HUOP FACTORIES,
LARGEST LINE IN THE WORLD

STORAGE BATTERIE

Highest Award, World's

“"“""“ i OATISFACTION GUARANTEED.

for All Purposes.
Best Battery for Gas

Thousands in use. Solid roiled lead plate. Immense strengt[ti)%%rxetsarface y%egté&-
eat Quinc
|American Battery Co. G0

Columblau Exposmou, Chicago.

SHAKING GRATES,

AGENTS WANTED in all
our Grates on royalty.

361 BROADWAY, NEW YORK.

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props.,
General Office and Works, 1026-1028 Filbert St., Philadelphia, Pa.

REAGAN FEED WATER HEATING, WATER CIRCULATING AND

For STATIONARY MARINE, and
L.OCOMOTIVE BOILERS.

arts of the United States to manufacture

Send for Catalogue.

© 1895 SCIENTIFIC AMERICAN, INC.

PROPOSALS

PROPOSALS FOR EREUI‘ION OF MEMORIAL
Hall, West Point, N. Y.—@flice of Post Quartermas-
ter, West Point, N. December 14, 1895.—Sealed pre-
posa]s in tnphcate wxll be received at this office antil
noon, Monda a{l January 13, 1896, for the construction of a
Memorial H. Plans can be seen and forms and speci-
fications obtained at this office or at the office of Messrs.
McKim, Mead and White, Architects, 160 Fifth Avenue,
New York City. The ruzht is reserved to reject an and
all gmposals J. B. BELLINGER, Captainand A.

Inventive Problems Solved Shes.nd i

lifled. Best references. Secrecy guaranteed. W. F.
OUNSBURY, 5 Beekman St., Room 919, New York.

H Thoroughl taught by re-
Shorthand b!hMall porters. (uytaloque and first

lesson Free. Potts Shorthand College, Williamsport, P&

SCROLL SAWS

catalogue. Wilkinson Co., 8

MAGICTETR TR

Ic MACHINES, Corliss Encines. Ihc—wels

Foot Power Machinery, Tooln.
Forges, Drills, etc. Send 4o for
88 Randolph 8t., Ohicego

and Bnuleli’ Machinery. THE VILTER
MFa. Co., 899 Clinton Street, Milwaukee, Wis.

EELS. MODELS & EXPERIMENTAL WORK.

TYP
NUVE\.YIE! & ETC.

BI-SULPHIDE
OF GARBON

MNEW YORK STENCIL WORKS 100

for use in the arts, Killing Insects
in Grain, Kilh F Burrowing An-
1mals, ete.

E. I, TA 1 L U 1, Clevelaud, Ohio

WATER WHEELS.
SEND FOR PAMPHLET.
JAMES LEFFEL & OO.,

Tu R BI N Springfeld, Ohto, U. 8. A.

& HEAD NOJSES CURED

N ESS

by my lovisisle Tubular Ear Cushions. Whispera heard.
Warranted to help more cases than all similar devices
combioed. Help ears as glasses doeyes. Seld b

|
¥. Hiscox only,863 Br'dway, N.Y. SendtarbookofpmofarREE

ABRBORUNDUM
ST AlSaaivs puchly VR
%I{“-‘

@lbandle. Prees thobuttonandit opens.<Worth 250. asa tn"e lnd lS 0(] a
apuzzle. A sample ofour 1000 Bargains, mailed postpaid with Cat. for 10e.
1 ROBT. H, INGFRSOLL & BRO, 66 CORTLANDT BT, N. Y, CITY,

LADIES =

aav our time, life and home by using the

re kindler. that is alwags safe, ready
and rehiable. You can |

g our fire without paper or

kindling wood with our kindler, and it will never burn

out. Sent prepaid for 225 cents. Agents wanted.

CLOSTE®R MANUFACTURIN COMPANY,
Box 352, Closter, N. J.

SEN‘D for Ca gueof
the Musica nstru-
ment vou think of buying.
by the
System. TORY,
t.. Boston, Mass’

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

PROVIDENCE, R. 1.
EXPEHIMENT&L WCII-'-‘K

25 Central ¢

INCUBATOR.

A Catalogue of 64 pages. Gives .ull
information of cost of raising poul-
try and at the least expense. The
book isworth dollars to you. Address

A, F. Williams, 61 Race 8t., Bristol, Conn.

WELL DRILLS

avsarded Highest Medal at the World’s Fair.
All latest improvements. Catalogue free.

F. C. AUSTIN MFG. CO., CHICAGO, ILL.

The Electric Candle

for Magic Lanterns. Absolutely the newest
and least expensive device for smetmﬂc or

MI]NITCIB

opular rojectmn by electricity. (¥ S
_?or specia cm'cul
& Q0. (Iucorﬂor ated),
1010 Chesmut St s Plnladell) ia, U. S. A.

MANUFACTURE OF STARCH FROM

Muize.—By J. Kriegner. Full details of the process.
With one illustration. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT. No. 1012, Price il cents. 'I'o be
had at this office and from all newsdeulers.

ZENTMAYER’'S ——omama.

e o o MICROSCOPES

Used and indorsed by the ]eadin Professors
o and Colleges throughout the worl

T a “ Perfectionin the Art of ‘mcroscope making.
AZ

6= Complete illustrated catalogue of micro-
scopes and optical apparatus sent Free.

iz ). ZENTMAYER, 211 So. 11th St., Phila., Pa,

The Scientific JAmerican

- e~ = X

PUBLICATIONS FOR 1896.

The prices of the different publicationsin the Unfted
States, Canada, and Mexico are as follows:
RATES BY MAIL.
The Scientific American (weekly). one year
The Scientific Amenca.u Supplement (week]y), (me

3.0

year. - 5.00
Tbe Scientific Amencau Export Edition in wmch

is incorporated the Span sh Edmon (mouth)y).

one year, - 3.00
The Scientific Ameﬂnan Architects and Bullders

Edition (monthly), one year. - = - 2%

COMBINED RATES.

The Scientific American and Supplement . =  $7.00
The Scientific Americau and Archivects and Build-

ers Edition, - 500
The Scientific American, Supplement. and Archi-

tects and Builders Edition, = =« = = -« 900

Proportionate Rates for Six Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,
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