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Founded by Mathefu_; Carey, 1785
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

810 Walnut St., Philadelphia, Pa.,U.S. A

§¥~ Our New and Revised Catalogue of Practical and
8cientific Books, 90 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
tl()i gny one in auy part of the world who will fumish his
address.

For the Pictorial and Literary Presentation of
the Events of the Day

Harper’s
Weekly

TAKES THE LEAD.

In addition to its many other attractions, illus=
trated records of the achievements in

~-o SCIENCE AND ART o~

form a notable feature. During 1894 there have
been capital articles on such topics as:

-+>}-3<'

LI
.r-...,%

Chicago Drainage Canal.

Recent Excavations at Dashur, Egypt.
Gold Mines of Colorado.

Need of a National Health Board.
Electrical Industries.

Cleansing the Streets of Paris,

Constant advancement in excellence is the chief

guide in the direction of HARPER’S WEEKLY, .

and, with almost boundless resources, it will con=
tinne to treat every scientific event of public in=
terest comprehensively and at the shortest notnce.

VANDUZEN °35" PUMP

THE BEST IN THE WORLO.
Pumps Any Kind of Liquid.
Alwaya 1z Order, never Clogs nor
frenzes. Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.
Cost $'7 to 875 each. Address

THE VANDUZEN & TIFT GO,

1020108 E. Second 8t., Cincinnati, 0.
ELECTRICAL APPARATUS DESIGNED.

Inventions Developed. F#~ Currespedendr Solicited,
¥. B. COREY, ME,, U.ﬂ hnwuy Building, Boston.

GROUND MICA °'= i
SHANNOCK MICA CO., SHANNOCK ﬂ s
[}UTS—Phom zine, half tone and wuod What {'lcllyt:u
need ¥ lud.mnu I_llu“t.rutm;, Lo, In(lmnapo]ﬁa nd.

AND NO OTH ER.
You Cannot Cut Yourself.
A Dellcious Shave.
No Skin Disease.

A CONTINUAL EcCONOMY.
Lasts a Lifetime.

Razor, $2.00.
Machine and Strop, $L.76.
Both in one box, $3.45.

ASE YOUR DEALER.
E. LOTHAR SCHMITZ, 92 Reade St., New York.

SPECIAL OFFER No. 77.

Tubutar Driving Lamp.
IT is the only practicable
and perfect driving lamp
ever
I’I‘ will not hlow nor jar out.
fxves a clear, white light.
hOOkSl llke a locomotive
ead
l’l‘throws a] lthe ll%ht atralsht
from 200
IT bums kerosene.
Nend for Book.
R. E DIETZ C
60 Lalght 8t., NEW Y ORK
Buy a pair of our Driving Lamps at the regular
ric¢e, and we will have sentto you.frec uf churee
ar one vear, any one of the neriodicals named
below. rite to us. mentioning the SCIENTIFIC
AMERICAN and the number of this offer (No. 77),
for full particulars.

og)man. Current Literature, Demorest’s, Frank
Leshe’s lar <mthl$;é Godey's, Ltpgmcott’a. Mun-
sey’s. 0ut1. Review of Reviews, Scientific American,

Scrt Nwholax Youths’ (mmpamon

cArchltecturaI [Rooks

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 plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScCI-
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 useful. They contain colored -

plates of the elevation, plan, and detail drawings of
almost every class of building, with quciﬂcation and
approximate cost.

S8eventeen bound volumes are now ready and may be
obtained, by mail, direct from the publishers or from
any newsdealer. Price $2.00 a volume. Stitched in
paper covers. Subscription price, per annum, $250.
Address and remit to

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

PHOTOMETRY. —A SERIES OF LEC-
tures delivered before the Society of Arts by Capt. W.
de W. Abney, in which the author endeavors to give an
ideaof the general principles of photometry from the
scientific standpoint of the question. With 19 illustra-
tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 980, 981, and 982, Price 10 cents each
or 30 cents for the series. To be had at this office and

from all newsdealers.
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an? TELE.PHOH E 5UPPLIF s.

OFem CATAL DLW,

JUST AS PLAIN is the little book, ‘‘ Something
Abont Electric Bells.” Fully illust’d and cheap-

est book on_subject. Teaches iou atrade. By
mail, 20c. J. A. Dela Vergne, Jr., Clinton, Mo.

ABC:

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly ffty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention &ohably is
&tenmb]e by writingto

mmunications stnctly conﬂden-

ndbook o ten s and
how t0 obtain them sen

PATENTS

taken through Munn & (o, receive
apecial notice in the Scientific Amer-
{dan. This splend'd weekly paope
| clegantly illustrated, has t.he‘]argea‘f
circulatinn of any srientific work
¥ a yenr., pemmen copies frec,
Address MUNN & €0,
New York, &6l Broad way.

mtu FINE GRAY LADN ALLG STEEL
i CASTINGS FF‘J.IM SPECIAL
AMS
patTER
G ARt

[LEABLE" S
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A TYPICAL GOLD MINE. —BY PROF.

INm

Arthur Lakes. Description of a well-developed typical
gold mine as found in the Standley Consolidated Mine
at Idaho 8prings, Clear Creek County, Colorado. His-

tory of the mine, stoping, blasting, methods of timber-
ing, ore sorting, machivery. development. With 17 illus-
trations. Contained in SCIEI\TIFIC AMERICAN SUPPLE-
| MENT. Nos. 980, 981 and 982. Price 10 cents

To be had at this office and from all newsdealers.

KLIP BINDERS

for Papers, Magazines, etc. Contents
instantly removable. Adopted by U. 8.
Govt.and many libraries. §¥ Send T6c.
Sfor sample dozen. Covers to order.

H. H. BALLARD, 188, Pittsfield, Masa.

NESS & HEAD NOISES CURED
by INVISIBLE Tubular Coshions. Have helped
mg than all other devicea

DEA

eomlnned Wh\u ears a8 glasecs hel
eyes. F. Hiscox only, 858-S-B'way, N Y. l?ooxo(pmo FREi

Dust! Dust!

Gibbs’Patent Dust Protector protects
the nose and mouth from inhaling poi-
sonous dust. Invaluable in ev

industry where dust is troublesome.
Nickel plated nrotecto:ilszom postpmd

in U. or Canada t0 forei
Emmt,rs " Circulars free. GIBBS RES I-
1A TOR CO.. 381 L& Salle St.. Chicago.

L An ut_'Drg(rﬂ] b I"[ AT'F]:
caf Lt Wl Tt ¥ACF W TiiC—
Mdars; I mndurable anmcy watol
mole, FULLE  GUARANTERD. © (Luh.
liskeraof s paper will teil yia waamn ol
MERICAN patest lever NO\'EMI- \l’l‘
ard Ergeliter, Lactero Pml.an.
s Bo key repdred o wiod nod
IRl act; it 4 oz rractly tike ey Pratpeid for §1.5],

b 3 For 400, 12 for $13,00, tyesvress. Mentiou paper

inalude bandenme golt plebel CITATN &

T4 & Storekeriers Bood for TERMA
oow Briclen FREE.

Pl CHANM, AGT
Catalog-ie of L

Talks Long or Short Distances.
Works on Ground or [letallic Circuit.
Nothing to get Out of Order.

Infringe.
Perfect in Operation.

jand

The Pheenix Telephone Company,

PRODUCE EXCHANGE ANNEX, NEW YORK CITY,

Nonujoctures Nagneto Telephones, Telephone Sunewn-
booards, Vactory Telephone Systewms, and Desk

Telephones Jor conwneetwng offices.

WE BUILD TELEPHONE EXCHANGES TO BE RENTED AT POPULAR PRICES.

THE PHGENIX TELEPHONE

Requires no Battery nor Induction Coil.

Does not
Is Simple in Construction and
Conveys Speech Perfectly.

Articylation is Clear and Distinct. Tlany Experts Pronounce it The Best.

= Specwl Territory and the Exclusive Use of this Tele'phm given to Reliable Parties Without Cost.

THE SIMPLEX TYPEWRITER

2 ISJCUARANTEED
to do as good work
as any high priced
m ackine, Speclal-
1y adapted {or use
in privatn COITE-
apondence, Soent
by ruail or axpress
prenail onracsint
lohandsag
walnol cudd, e vrtTe

lith §t., ¥New York

Address Bimplex Typewriter Co., 26 KL
The entire plant and good

REGEIVER s SAL will of the Stark Machine

Tool Co., including real estate, tools, machin-
llars of'orrlers on

&mttems, ete. also thousands of do!
Thig pant_is located at the carmer of Hudson
snd Seventh . Buffalo, N. Y. and consists of a four

story brick building fully equipped for the mamfacture
of tinner’s machines and tools, machinery for workimg
sheet metal, gl‘("i'i(‘ﬂ dies,etc. The factory i8 now in
Reratlon. and all information in reference to same
eerfully given, Address MIC HHAKL NEWELL, Re-
ceiver, cor. ITudsnn and Seventh Sk, Ruftulo, K, Y.

The Most Useful l‘on.l'il?ny f:wn'i's'il."eE
R l v MADAY
FANEUIL WATCH TOOL CO.
BRIGIFI'ON,
BOSTON. MASS,, U. B. A,
Anybody interested, write

for particulars.
: The Highest Award at the World's Columlnan E:wostt‘um.

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

PROVIDENCE, R. 1.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
Red Cypress Wood Tanks a specialty.
W. E. CALDWELL CO.,
pat] E. Ma.ln Street Lomsvme Ky.

MAXIM’S FLYING MACHINE —FULL

degeription of the remarkalle apvaraius which Mr,
Maxim rewntly 1'{} #lled thrnogh the air with marked

auccesy, With Tuptrations. Cootweiped in HOIEN-
TIFI{ Anﬂ'mm\\ ‘-!‘r'r-m EMeNT, Non 9%6. Criec 10
wonts, To b bad at thisofoes ﬂn{'l from all newsidcdlere.

.Don’t Kill Yourself

HARMLESS SMOKER CURE
NO SMOKE
IN THE MOUTI-I

It retains 411 the fiavor and enjoy-
ment of kruoking a cigar withoutthe
tnjury. Cen he used for cigarette
amokiog and makes it absolutely
barmless ag it prevents. inhaling;
Lleu nide to quit the habit when
desired. Send for free circular
even if you are skeptical.
RYERSON D. CATES
B. 1205. 108 La Salle8t.,

3 alze of Haolder,

Chicage.

MATCH + MACHINERY.

Latest :m aroved. Complete plants furnished. JOS. C.

¥. 1209Buttonwood Street, Philadelphia, Ps..

UP-TO-DATE ,GLOTHING

Hold direclto consumers AT LOWEET PRICES
ovor bofore offercd. Buy Jdireet from 1m-
portens unld maanfacturers. Wa ghip
WITH PR]FII:EE_I( OF EXAMINATION. Wea
V0 yud froin 30 Lo B per cent. A tafloe
ﬂ.t eult, 8150, Fall or wlnter overcoats,
B.5l.  Bovs' enmhbinetion  Spity §2. 'IB_
FUR OFEHCDATE A BPECIALTY. Bend to-dey
for PFIEE mammoth eatelap.  Address
OXFORD MFC.CO. Clothing Dept.T. 35
344 Wabash Ave.; Chicago,lll.
WA“TED SPI'CIAI TIES OF ALL KINDS TO
ACTURE FOR INVENTORS
LOUISVILLE ELECTRICAL WORKS, LOUISVILLE, KY.
eneral or Tocal

Lidicsor grow, AGENES, $75
mweek, Exclusive territory. The
Tiapld Mabh Washer, Washean!lthn
clinbiph fur & Eaanily ioube mipote.
Washea, rioeen mod dries them
wirhout wetting the banda. ¥oo
posh the butlan, the machine doen
the vedt. Helght, polisbed dizbes,
nod cheerful wives,  XNu ninlded

¥ durabs c warranted. Uircul:
w. P HABHU‘!(II\ & LD, Clerk Hn. 1 Qulumbua, ll.

NANT a BARCAIN—or WISH to s

Y LMITEHHS WANTED “&'Ex"’.hi%‘t‘
HARHACH &C0.809F libert St.Phila.Pa.
HIGH GRADE ONLY. Warranted. Contract-

ors desiring a trustworthy Jack Screw, ad-
dress RUMSEY &Co., Ltd., Seneca Falls, N.Y.

F you ¥
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ROVENT H, INGRHSULL & BRE.,
63 COETLANDT BT.. NEY TOBE CITY.

HATCH CGTLGK ENS hy STHEAM.
MODLEL EXCELSIOR Ineuhetar. Simple
Ferfeet and Self-Beguizting: Thousande in s
apssfu. uae. Bend e, for Ilua, Cat. Circulars feee
GF(L H. 5TANHL, 114 to 122 & Rib Si. Qulner, [},

Thr Tmprnved, Grv Rzm..x.;'rlxu
H1d Helable ban vo wULIETIOT,
World's Favarita, 8 Cants [0 stamps for
A1 naw i paps Pooltry Glidedod Catalogon
[ for 196, Pomter you From? made
plain, Address, RELIARLE INCUHATHR
AND ERIXIDER CO., Qoiwar, [1a.

_,,......._........-i
l_.

COAL MINING and

BB" Send for late Catalogue “0.”

HANDLING MACHINERY.

- iThB JEFFREY MANUFACTURING CO,, COLUMBUS, O.

Branches: CHICAGO—NEW YORBK.

© 1894 SCIENTIFIC AMERICAN, INC

Whrite for further particulars, as above.

To his own interest, who deals in Arms and Ammunpition. or who shootsa H.nll
Pmol, oc Shot Gun and has not  <opy of  IDEAL HAND BOOE, No.d_p

solid information. Just out.  (Mention Scientifie Amerioan.)
ALFT and uenrl ( for one FREE to all countries. B8end stamps for postage.
ll.D AL MF@&. CU., Drawer 860, New Haven, Ct.. U. 8. A,
Routes and Rates to Winter Resorts

B B. & O. R.R.Co. has just issued & little booklet,

giving the routes and rates to various winter re-

sorts in Cuba, Florida, North Carolina, Virginia, New
Jersey, Pennsylvania and Georgia. The information is
very conveniently arranged and indexed. Copies can
be had by inclosing a two cent stamp to

CHAS. 0. SCULL, Gen. Pass. Agent,
b & 0. R R.‘ Bnlumore. Mad.

ELECTRIC MOTOR

A real, practical Electric Motor com-
plete with battery and material for long
use, demonstrating electricity as a mo-
tive power 1n the same way it is applied
to street cars, etc. Makes L5 revolu-
tions a minufe. Guaranteqd pr-rfm,r.lf'

% 1 T by mai

made scientifically. Price
Also Self-Lighting Match fale, 10c.s
postpaidx. L W Send for Coetalogue.
WOODSE NOVELTY CONCERN
46 Cortlanct Street, NEW Yo RK.

The Bailey Automatlc Blcycle Brake

is as quick in action as thought it-
self. 80 wunobtrusive., the rider

would never know he had it were it
not for the instant and effective aid
ILEY

FIDDGE TOOLLS
ara often nearly ruincd by uring a grm{l-

it f}ves him when wanted. BA.
glone nol adapted to the work,

Co., 2078 Canal 8t., CHICAGO.
guarrics prodnee 8 16rge varicty of grltu
waitable Tor grivding any Logl,

P May uce ard pou gy CQatalogies,
Aehich 1l give yow somie dndorTration ¢
GRAFTON STUNE COMI'ANY,

No. 8 River Strect, GRAFTON, OHIO-

)

WORTHLEY =TaLI, WORKN, &
Elrn 8¢, 'Boettm, M pea., kave sold B0 of bia
l’ﬂte‘m B5-1%, Hlow Feed (at Mungers. ]‘1'1(56
1.64) Van Nesg Co,, B Warren 8t., N, Y.
. Y. WARNER, 140 N. hrnu.d Street, Phila.

Y MADE
aelling Bcvendgr’s Avtomatic
Conker. HBest enoking ntensil. Food
can’t burn, No odor,  Saves Isbor snd
1 fnel. Fiteanykind of stove. Agents
Ad wanted, either vex. {ood Pry.
Une agent uold ITJﬂ in ong town.
[ — r {armu ———

W. K. 'HFYFRIII(,F Bnltlmore, !{d.
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NOW READY !
Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a present for any man, woman,
student, teacher, or any one interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phnnngriph, the curious
ontical illusion known as the Anorthoscupe, together
with other new and interesting QOptical Ilivvinus, the
Optical Projection of Opatgle Objects. new experlmentu
in Proiectlon Iridescent Glass, some pomts in Photo-

phy, including Hand Cameras, Cane” Cameras, etc.:
gr%tems of Electrical Distribution, Electrical Ore Find-

Electrical Rocker, Electric Chimes, How to Color
Lantern 8lides, Study ‘of the Stars, and a great deal of
other new matier which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. $4. Half morocco, $3.

EF-Send jor uiustrated curcuiar.

MUNN & CO. Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BRUADWAY, NEW YORK.
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