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Founded by M athery Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS
810 Walnut St.. Philadelphia. Pa.. .=, A,

#F" Our New aud Revised Catalogue of Practical and
Scientific Books, 98 pages, 8vo, and our other Cataiozues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
t%gny one in any part of the world who will furnish bis
address.

The Philosophy of Science

Popular Scientific Lectures by i‘rnst Mach. -Send for
circular No 10, for full particulars and sample copies of
periodicals. OPEN COURT P’UB. CO., Chicago. |

£\ rchitectural [ o0oks
Useful, Beautiful and Cheap.

Any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best pians for a church,
school house, club house, or any other public building
of high or Jow cost, should procure a complete set of
the A RCHITECTY AND BUILDE:S' EBITION of theSci-
ENTIFIC AMERICAN.

The information these volumes contain renders the

work almost indispensable to the architect and builder, |

and persons about to build for themselves will find the
work suggestive and most usefui. ‘They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence, etc.

I'wo volumes are published ancualiy. Volumes 1 to
18, whicb 1nclude all the numbers of this work from
con.mencement to December, 1894, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume.
umes contain all the plates, and all the other interesting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

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

" ASK YOUR DEALER FOR

W. L. DoucLas

$3. SHOE BEST IN THE

WORLD

If you pay $4 to $6 for shoes, ex-
amine the \W. L. Douglas Shoe, and s 3
see what a good shoe you can buy for
OVER IOO STYLES AND WIDTHS,
CONGRESS, BUTTON,
and LACE, made in all
kinds of the best selected
leather by skilled work-
men. We
make and
sell more
$3 Shoes
- than any
e other
manufacturer in the world.

None genuine unless name and
price is stamped on the bottom.

Ask your dealer for our $5,
%4, $3.50, $2.50, $2.25 Shoes;
$2.50, $2 and $1.75 for boys.

TAKE NO SUBSTITUTE. If your dealer
cannot supply you, send to fac-
tory, enclosing price and 36 cents
to pay carriage. State kind, style
of toe (cap or plain), size and
width. Our Custom Dept. will fill
your order. Send for new Illus-
trated Catalogue to Box K,

W. L. DOUGLAS. Brockton, Nlass,
ELECTRO-CHEMISTRY, RECENT AD-

vances in.—By J. W. Richards, A.C., Ph.D. A veryex-
haustive and interesting paper en the progress that has
recently been made in the apparatus for und methods of
prosecuting work in the domuain of electro-chemistry.
(unmmed in SCIE’\Y’IIFIC AMENICAN SUPPLEMENT,

14 d 1015. Price 10 cents each. 10 be
had 4t this oﬁice and from «1l newsdealers.

MANUFACTURERS AND INVENTORS

Have you a salable article whichb can be sold in Great
Britain and her colonies— something at a Jow price ap-
pealing to the people preferred? We are live American
hustlers, and our motto is “ Push.”” Ample capital and
lots of references. Address, with full particulars.

THE ATIERICAN T1FG. AGENCY,
158 Fleet St., London, E. C.

THE NEW BRISTOL COUNTER

Remsters an accurace account of work done on printing
presses, grain tallies, weighing, measuring and other
automatic machines. Counts up to 1,000,600 and repeats

automatically. Slmple&accurabe , durable. Special count- ‘

ers to order &~ Send for circular.

J. RoOoO™,

Subscrlhe for the

Scientific American
Supplement.

$5.00 per Annum,

Better subscribe, a8 it i8 not always obtainable
on news stands.

Nearly every issue contains the latest reports of
discoveries and experiments by leading scientists
in Europe and America on

ROENTCEN PHOTOCRAPHY,

Also the latest news in all departments o f Science

and Engineering, Abstracts and Reports of the

lesging Scientific Societies all over the world, etc,
ress

MUNN & COMPANY,
361 BROADWAY, NEW YORK.

These vol-:

Bristol., (‘onn. U. S, A. .

Passesses

“A FAIR FIELD AND NO FAVORS.”

“ Work in Sight ” does not mean
Absolutely Visible . .

«...The ...
Daugherty. .Visible
BEATS THEM ALL!

Send for All the Others. (‘,Ompage them with
aDaugherty. Youll buy it. $75.00.

THE DAUGHERTY TYPEWRITER CO.
P. 0. Box 1260 “C” PITTSBURG, PA.
FACTORY AT KITTANNING, PA.

THE EAST RIVER GAS TUNN EL
Notes on the Construction of.—By W. 1. Aims, C.E. De-
seription of the method of constructing the tunnel em-
ployed by the East River Gas Compuany to permit of the
extension of itsmains into the city of New York. With
1 8 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 10:22. Price 10 cents. To be had at
this office and from ail newsdealers.
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Somethin{g
Revolution.

i uh oo cabinet picture with
. ur postal note, also Z-cent
- slatup for return mailing, and
U rllirant e to return, within
wk frvmn date of receipt,
#, Mintniare Photos,

New In Photography :

2 Fgammond

| ALIGNMENT—Perfect and permanent.
IMPRESSION—Invariably uniform.
TOUCH—Soft, light and elastic.
401 East 62d Street,

S PEED—206 words a minute.
NUMBER

DURABILITY —The fewest parts, the best made

VARIET Y-12 languages, 37 styles of type, paper or
cards of any width or size on one machine.

complete, with traveling case.

NEW YORK

A writing machine that is superin_r\
to all others for its beautiful work,
4 perfect alignment and durability.

Yost WRITING MACHINE (0.~
GI Chambers Street, New York.

The Typewriter's

EXCHANGE,
4 Barclay St., New York,
56 Adams St., Chicago,
" 38 Court Sq., Boston.
818 Wyandotte Street, Kansas City, Mo.

: We will sgve you from 10 to 50 per cent. on Typewriters
@

of all m. Send for (/atalogue.

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted. Fine Catalog, 400
Illustrations, maile d free; itgives Band
Music & Instruction s for Amateur Bands.

LYON & HEALY, 33-35 Adams Bt.. Chtcago.

)

il toozive perfect sat-
, ind e picture you
? r[’ful wr:uuph broploea
: i in surd-
unl al-
K. WALSH, 357
1'0 :y &Lr\’l’* Tl(‘ulnn. N

WILLIAMS MFG.
16 Murray Street, New York 1
36 So. Market Street, Boston |

Fam

ly Ice Machine

'THE ORNAMENTAL IRON INDUS-

RED CEDAR TANKS
CYLINDERS and CAISSONS—of Pine or Cypress—any sue.

CO., KALAVIAZ()() MICH.
31 Vine Street, Philadelphia. Pa.
37 Mouaduock Chicago.

Ice, ete., in afew mmutes, 810 a.nd u&
to prepare One’s Self soda water, $4

try.—Bescription of the method of manufacturmg
wrought iron intg ornamental and artistic forms, Wit

9 illustrations. omained in SCIENTIFIC AMERICAI\
SUPPLEMENT. No. 1020. Price 10 cents. To be had |

vabad at this office and from all newsdealers.

Fxlt,ers $1.25 and up. Cooker

$1 Seltzateurs
and up. L.DERMIGNY. BEW. 2% .

25th St., N

MESSRS. MUNN & Co., Solicitors
of Patents, have had uearly fifty
years’continuous experience. Any
one may quickly ascertain, free,
whether an invention Blobahly i8

atentable by writing to Munn & Co.

ommunicafions strictly confiden=
tial. A handbook of patents and
how to ohtain them sent free.

PATENTS|

taken through Munn & Co. receive §
special noLice in KRE Soien e A rners
P, CUhisg o yplendid weekly paper,
clegantly tlluatrared, has thi: )rgest
vhrculaticns af wny kl‘lemmn. WOTK,
ok yewr, '-u;wmmvn rapes froe,
Addrtsy MUINY [EAN
Rew Yok, 361 Bmadwa.y.

> DRAPLR S ANEMOSCOPE.

This wenther vyne 1-= placad o few foet
3

alnve the voaf of o i
LTty rm\t'hu]m-u]ry
it arrow on a bamdsome dial, faatened
either au the eejling or on Lhe wallin
ang of the roowms. Made inoany deaired
woud to warmonize with trim, and the
sardinil points and arrow ure inished o
nicke] and gold.
The Draper Mg, Co., 152 Front 5t N.Y.
Moy, ul Recording 1T hermometers
and other weatber instruments.

THE MISSES

LISK'] l\dPRO?FIJ PATENT BAKE TINS
E% Posn,lve gaaranteed
Easy to clean. We

furnish with the tins

our standard measur-

W | sure For Al recipes.
Ting retailed at fcl-

Layer tins, each,

Not to Batter.
. &3h
_ img eup, a correct mea-
Soc.

lowing prices:
Lpaf tins, with cup and recipes,

250,
Complete set, 1 leaf, 3 layers, any stle,

cup and recipes, $1.00. dgents Wanted, Manufact ured
® r /AL JUBD, Cllftun Springs, N, Y,

A NEW PIPE WRENCH

Grips ®uickly and Firmly, GALVANIZED
as well as other Pipe, anad will Not Crush
it. Won't lock on pipe. Does not

< ..

Send for Little Book, Free.

e
Rough Castings.
We_furnish Rough Castings and Wire

complete with instructions to make a $5.00

2 Electric Motor for $1.00. Illus. Oir. Free.

. « TURNQUIST,

216 So. Clark St., Chicago, Ill.

LMJGHIHE CAMERA. 10c,

test loventien in Cameras. ¥ou look
through ¢h¢ lwme and your stout
friends will look like living skeletons,
your thin friends like Wime Museam
fat men, horses likes gixafies, and in
fact ﬂ!rylhvng appesrs 8 though yen
wers living in another world, Each
camera contains two atrong lemses in
neatly finished leather cano, The lat-
est mirth-maker ua the i)
createn Luaiaa of apart.
weng 5T 1L navel #30.
. Chple camern AU, 8 for dde,, Tedls
o paatpred. A cvnte waatel, liollrrl. ll! lngvno!l & Hrm,

Ten Gents,

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow |
Latest improved and only 12 to 1 Motor l
now ready for the market. 18 to 40 ft.

R Launcbes. 2. 3, 5 ard 7 horse power.

No licensed En

Speed and Safety
guaranteed.

asoline used.
Mmme ‘al!or Engine Co.. Jersey City, N. Js;

%meer or Pilot required. S,
o Dangerous N aphtha or

Blpl RUBS & 3 && Cortlandt 51.. New Yurks

MEN:WOMEN

Taught t0 make Oraynn Portralts i
he)r homes iy & new cop rlghwd method. Those
tethod will h(u

Ty, ruisbied work by me, b \\hl‘. i

hey 9,. ml for
ST EARN S8 TOSTE AWEEK, =2 S

NEWAYGO AUTOMATIC CIRCUIT BREAKERS

Guaranteed te operate perfectl%
. e e oliage,

AUT()MATIC (lRLUIT BREAKER COMl'ANYs

or neo pay.

Made for alternating or direct current.

Catalogue Free . . . . . .
NEWAYGO, MICHIGAN, U, S.

VAPOR ENGINE awo

MONITOR o Sowravr

8 Erie Streer, Grano Rarips, MicHican.
GCASOLINE LAUNCH ENGINES ano LAUNCHES =

i

Benp For CIRCULAR,

© 1896 SCIENTIFIC AMERICAN, INC.

PORTABILITY—Weighs only nineteen pounds :

To his own interest. who deals in Atms and Ammunition. or who shoots a Rifle
Pisco), or Shot Gun. and has not a copy of IDEAL HAND BO®E, No. T.A.
es of solid information. Just out. (Mention Scientific American,} BE
and acud for one FREE toall countries.
'. co.,

Send stampa for pestage.

Drawer A. New llaven, Ct.. l S. A.

AL d wo
HET an 0D T

3 SCROLL 8AWS,
-ﬁ- Egrouz!, romg E %ORTISERS,

cinoota siws a=: MACHINERY .

We carcy in Steckall the

D A D N c Machine:
22 VERY LOW PRIGES!
or large Illus. Cal
THE wu.xmsou co..
83 Randolph St., Chicage.
SCIENTIF‘IC AM ERI(JAl\ SUPPLE-

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

the country.
le i £10,, W‘iClmttm Street, Mllwu.u‘ki’i’ ¥ s,

[[CE S
MANY RRATS OF MANY i FoR

AUCININE=. Qorlivs BEnpinegs, Hrew
aud Bottlears' dMachioery, THE VIT

‘u new gomhinatiun bicyele
lress

N

mar nut er highly polished '

: Atting. Other
]A)ll ) features.
ealers.
e o

Fatinates for mdnum(turmfz in Ia.u.'
unanlitio: a lead puu.,ll TIOvELLY, Wikl wl e
tuol,  Bur particulars ad-
Mauin B, Wilkesharre, Pu.

. H. k1. ‘-li"l‘lll\, Canton, N.
WANTED

H_ Hunt, North

b B T U

MODELS X EXPERIMENTA L WORK._SMALL MACHIRERY
NEW YOAK STEMCAL WOPKS I00 MASSAU BT N T

Experlmemal & Model Work

kW Bz\li,lu’\l 13, 106 Ll.. L\‘r‘h -Jl{,l.

Qﬁ
l894 [ A'rm,oc-
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os‘rON GCEAR W
To Inventors and Manufacturers

S0 ST. E0STCOMN MASS
A large manufacturing concern with a well established
trade desires to take in a new line. Will buy a good
article outright or manufacture the same on a royalty.
The article in question to be in iron of meta; line.
Address P. 8., care of SCIENTIFIC AMERICAN.

: )
9

M{DES‘ BRASNL KRQWHN, EMERY AND

OWDLR SUBSTITUTE. N FLOUR;
Powcaa CRYSTAL-WHEE ...qLABaH ONL F DM,
CARRGRUNGUN C8. AMONONGAHELA GiTE M. 1L 5.A.

“IWOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.
W. E. CALDWELL CO.,
217 E. Main Street. LOlllSVllle Ky.

ELECTRICITY PAPERS

go % IL:{IOW tto rgllalée a ]%y%nuﬂo | Price 10c.each
o ow to Make a Telephone.
i No. 3. How to Make an Electro Motor. | Bubier Pub. Co.

nn, Mass.
achine.

4. How to Make a Storage Battery. ¥
How to Make a Wimshurst Electric M

S'[[[L AMPS & DIES FoRE VERY PURPUS |
wets CHLHAN S ON,

5 £cR
STAMP2 SETO0LS 42844 CLARK ST.

A SPEGIALTY:
SEND FOR CA TALOG UVE. CHi CAGO

THE FADING OF PIGMENTS.—A PA-

per by Capt. W. DeW. Abney, discussing the action of
the various rays of the spectrum upon colors. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1016,
Prlce 10 cents. To be bad at this office and from all
newsde: rs.

FIRE B

RIGK FOR ALL

PURPOSES.

. @& Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS,
88 Van Dyke Street, BI!UOKLYN, N. Y.

Liealin the world, Bub e
hateh erlcis »\]gc'n vthers il 3
*hwrmaker [ocubator Ca, 'br?l’]'mrl., Il l &, 4y

SHOEMAKER'S POULTRY BOOK

dEpapgen, Drintad in 6 colors. Hirdeeye view
of largest Poultey Farm,  Tells all about
i Chiesena, Prices of sanuw, thelr Liseases,
e mediey,poultty buililings,ete.; finely illus-
trated, Pricaonlyihe. G, G, SHOEMAKER Fraeport, Tie, L b

= INCUBATORS

One WD page, fm?]y illustrated

Qo bined Pouliry Gaide and

bl w11! tell you whet you
wish to Eaow about

PROFITS IN POULTRY

Wy manufypture o complets Hne of focebutors,
Brooders and Poattry Appdiances Gaide and Ceto-
Tenswrs Bihe ighirnps or silverr Worth one Dollar,
Eelinhle lgrubatar & Ersader U, Quiney, 1115

SCIENTIFIC AMERICAN DYNAMO.
Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
t0 75 110-volt incandescent lamps, or of being used as a
5h. p motor. This machine was constructed especially
for the benefit of the readers of the Scientinic Amerwcan,
by Mr. W. S. Bishop, of New Haven, Conn. It is de-
sl ned to meet the wants of mechanics and amateurs
0 desu‘e to construct a simple dynamo for their own
t who do not care to enter into the subject scien-
tlﬂcally. With 24illustrations. Contained in ~CIENTIKIC
AMERICAN SUPPLEMENT, No. S63. Price 10 cents. '1‘0
be had at this office and from all newsdealers.

'l‘huw Lpve 11 toue that's
e a1l theiv own.
: ure the

THE NEW ard i
DEPARTURE““ l

vet
wntd e uvu r- nd ot ul far
Eaen urt[l o PERE NEOAW -
FARTURE BRLL U,
210 Nori i Spreer,
Ryistol, Couuo., [

WANTED

A. Blcycle Factory.

An experienced man for Superintendent of a large
Must be thoroughly cenversant with
all mechanical details connected with the position, pos-
sess good executive ability and be a vroficient cycle en-
gineer. Only abhigh #rade man with these qualifications
need apyly  Applications will be considered strictly
canflidenlinl, State experience. Address

WILLIAM P. SCOTT, )
309 Broadway, New York City.
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