May 26, 1894.]

Scicatific gmrimm

335

s

Founded by Mathew Carey, 1785

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walunt St., Philadelphia, Pa,, U. S. A,

§F Our new and Revised Catalogue of Practical and
Scientific Books. 88 pages. 8vo, and our other Cataiognes
and Circulars. the whoie covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
to any one in any part of the world who will furnish his

STEAM

VANDUZEN 3EY PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid,
Alwpys n Order, naver Cloga ooy
fraszes, Every Fomp Gosrantesd,
10 SIZES.
200!0 I'ZCICI[) Gallans per Hour,
75 each. Address

THE VAHD ZEN & TIFT GO0,

102to 108 E. 8econd St., Cincinnati, 0.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the detajls of con-
struction of every part of these vehicles. With15en
gravings. Contamed in S8CIENTIFIC AMERICAN SUP
PLEMENT. No. 908." Price 10 cents. To be had at this -
CHESTER,PA .-

officeand from all newsdealers.
Founo:Rs AN SMELTE

SHELTING CONM]
CROWN BRONZE  PHOSPHOR BRON ZE

MANGANESE BRONZE ,GUN METAL AND BERASE.
HEAVY CASTINGS A SPECIALT Y.
MAKERS OF WH!TEBRASS & LINING METALS.

Have you a Thought
That ﬁou want to make work ¥ The w: ay
to make it work (or find out that it won’t
work) is to put it into a machine. We
have a shop on purpose. Will send a
primer first.
THE JONES BROTHERS ELECTRIC CO. CIN’TI, s
Durahle—Easily Applied.

This Roofilng contains no eoal
tar and will not up and
become brittle under exposure
to the weather.

& Send for Free Samples and
Circulars to

I WARRERN CHEWICAL
A & MFG. €CO.,

85 Yulton Street,
New York, U. S. A,
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A new and valuabls

I Ox Sale patent, \Io. 5(!5%10
- SEEDING A\T'mi

FOour ICLES. i‘n which

thers :u bu, moniy. The whole

torritors or by eiate rlights for

3 anle. Heopd Lhree atamnps (He)

for photo and descriptivn to
INEs,
A M.(-diul'd N. 1.

E CAN DO IT |~

Models, Patterns; Machine Work.
§& Machines and Castings in Quantities.
TOPEKA FOUNDRY, TOPEKA, KANSAS.

BCIENTIFIC AMERICAN SUPPLE-!

MENT. Any desired back number of the SCTENTIEIC
AMERICAN SUPPLEMENT cab be hud at thls oftce for
10 wenta. AlRe to ke hadt of nowsdesalers in &1l parts of
the country.

shculd hsvs

2\ EVERY STOREKEEPER i

\ 0‘ graphic Reglater, It gives you 8 record of

\ *, the deys’ selesthat can be aworn by,

Enforces mecuracy aod hemesty.

Thrae daplicate tickets, one for
eustomer, one for cashis? and one
for yon. [t makes no mistakos and
will save you many tlmoes ite coet.
Resit, "Dy Book' on earth. Send
for an illuatrated catalogne whion
talls you ull abont ik

B}HEAGO AUT. RERISTER CD.

MONBOE ATHEET, CHIOAGD

WATER TUBE BOILERS—AN EX-

@ BULL’S-EYE

! Best and Most Practical Camera in thes ViVsorld regard-

. Artimates furnished from model or drawings for Tght

: rauteed the best. Correspondence sollcited
‘L. LIARBY, Miﬂberrynnd Chestnut Sta.

DON'T YOU WANT A TELEPHONE? |

I Just wantacd m lat you knowthat the Ball Telophone Patentexplrod Jan. 81at |
and you ran now get & practical Tnatrument for & Bong. ' This Outfit is enmplate tor
both ends of line and compriges 2 nickal plated Eleatric Call Belbn, nn pollshed hard
wood backa, cobpessed wikh Cembined Tranamitiers and Reeelvers an shaws in et
Goaranlend dqual fo power t0 ALY Magnetle instrument sod eapable of ugs on 26 ||
a

mlle Hnes. Aise 2 Batieeles, 60 ft. Anpunctator Wire, 150 1 Galv Tran Win $ i

Insulatars, with complate conoeciions for ne and hattery, re ﬂd) fur tmtuod s uw

pxplicit 5,1,.““”“,“ FITLSY GUAHANTEEL O giva complate Batiyfaetlon or fuoney refu:

A BraRll investment saves FOU o thousand sione dally. h«sldpa mueh tlia, Fur Bones, o I .
gquals Hofl Talapbonos rentiug #F $50.00 1o $o4¢.00 per yesar. Got ane and you will d!,l COMPLETE
cover new Taemgiaily acd want more. Extra Wire, Irom, &cts. Ib. Copper, a5 ctw. 10,
SPEGIA Wea want oo of onr futfts (ntreince i cvory town, and ta thown who will take

agency or aall attentlon to pur Fhioe

aud fRotory Ut superesdes spoaking tibes, Fur vatside Jings of 1 mila en uder it Ml
el puloup, Wo o wlll pend e complete Qorig
an abova abl our wWhibesrla prica, 55 00

A rare ¢hisnew to eatabilyh Foureell in g

W fine of baainess capabio of large dal v velopment xud praf<s. 1o Appearanee ung
actual qualities thiy Nt 1n WORTH $27.M), and noatly avery voo la 8 poas! this huyer.  $ILOD per dAny ensily mrdes
Bxcluslve territary givon,  AGENT™S outfit In carrylog care $4.00. Quifits BOnt LY expTeNE O Teralpt ol prile or €. O Iy,

H §1.001s geni to ZuRTAntee cLATgen. Clrontar af lotg dlatance Phenes sud anpplles on appiicetion
ROBERT H. JNGERSOLL £ BRD., 65 CORTLANDI‘ STREET, NEW YORK crry

- THE XEW LIND OF CAMERA.,
Illustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197
LICHT PROOF FILM CARTRIDCES.
NO DARK ROOM REQUIRED.

CLAY&TORBENSEN GLOUCESTER CITY N |
DESIGRERS & BUILDERS OF YACHTS,
LAUNCHES » HOUSE BOATS,

SEMD 8 CENTS FOR CATALOGUE .

WHEN ON
YOUR WHEEL,

wear—{for on] 'Gf’mpm for appearance and to
save your walking clothes—one of our

Bloomer Bicycle
$2.50 Suits.

It includes Coat. Bloomer Trousers of the

less of price. Prices, $8 to N
§F~ Send for Description, with Sample of Work. b

, | Boston Gemera Mg Co., 382 Tromont ., Boston. Mas, |
FIREPROOF FLOORING.—DESCRIP-

tion of the various systems of fireproof flooring em-
ployed in Europe and the United States. With 73 illus-
trations, Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 947, Price 10 centa. To be had at this
office and from all newsdealers.

TYP\E‘WHEELG MOBFLA & EXYPERIMENTAL WORK._ BWALL WACHTRERT
HOVELTIES & ETC. MEW YORK ETEMCIL WORKE 110 NASEAU BT N.T.

KELLEY'S IMPROVED
BERRYMAN

H best all wool cassimere, and Sta.nley 1894
ee a Er Ea Er H Erl Cap Suit Delivered Free, Write for
| samples and booklet telling all about our

complete bicycler's putiit—Free,
UNION BICYCLE CLOTHING CO.,
279 Market St., CHICAOO, IU

Made by B. F. KELLEY & SON,

a1 Ll‘hi' d , Naw York, 8 (Oliver 8t., Boaton
lf‘hentnut. Bt Pmladelp‘hia, Pa.

Special and Experimental Machines

*’CARTER PRESSURE WATER FILTER

avo PUR
oo

meehines of any kind and numhber. W’nrkmanﬁhip Rua- ©

,}ewark N.JT. |

vou USE GRINDSTONES?|

o
LY DESICNEDEOR_PURIF YING WATER
TELS, LAUNDRIES FACTORIES OR ANY
PURPALEE WHERE PURE WATER 15 REQUIRED
BUILT ON SCIENTIFIC PRINCIPLES,

LOW OF WATER AND

: T ]:‘T‘

DEAFNESS!

THE CARBOPHONE

i8 invisible and absolntely the best of anvt‘hinq yet
invented, isstrictly scientific, work\m% onthepringiy

the telephone and microphone, whish reports the stene
. of a fiy a great distance. Tbis instrument will overcome
any kind ot deafness unless theearis stopped by cavarrh,
if such is the case, our vaporator cures it permanently.
CAB.BO PHONE CO., 1594 Masonic Temple, Chicago, I1L.

F. M. HICKS & CO.

RAYMOND

»GAS ENGINES

Cheaper than Steam or Electricity.

CEICAGO.
{Bood Second-IF Lot of Croshy

Drop Foot and FPower Pressea and 1Mews cheaj,
JOHMN M’. ERAMER & BRO., Maria ‘-str*]n, Ohin.

A MEASURING CANISTER

Measures out a uniform quantityoftea for

a portion. No spilling or waste. Are dura-

ble, quickly ogﬂerated, and ornamental. Pa-

tented N ¥~ State rights for

sale. For terms and particulars, address

FEERED. ESPEL, inventor nnd Monuforturer,
1% Hawthorne &¢., San Francisco, Cal.

GATES ROCK & ORE BREAKER

Capacity up to 200 tous per hoar,

Mas produced more ballast, road
metal, and broken more ore than
all other Breaxe 8 combin

Builders of Migh Grade M ning
Machinery. Kiug-Darragh Oous
centrator. Connersville Blowers.

Send for Catalogues.

QATES IRON WORKS,
30¢:So. Clinton St.. Chicnge
Y, 7C.Franklin8t., Boston. Mass.

hiﬁC leerty Et. N
ANNOT SEE HOW YOU DO

w$IFE o 1T AND PAY FREIBHT.

Fuye our 2 drawer waloub or oak §me
praved High Arm Hingarzewing maching
i finely tinisked, riciel plaied , adefited to light
R und bunvy works gasrantted for 19 ferra; with
% iniomatls Bobbin Windes, Srlt-Threadicg Cyiie .
& dor Bhultle, Belt-Setting Needls nud & complela
set of Bteel Attachmuonts; shipped sny where oo
80 Day's Trial. ko masey required in sdeance,
75,000 cow £ ne, W or]ul’n FEair Medatawarded machbea 2nd attach-
Toenta. Ty from factory and save decler’s mud agent’s prafis.
Cul Thll ot pud ur.-nd to-dey for :sn hine or 1erue frem
wnr (21 of tha Waorld"s Fale,

GXAFORD MFE oo, 242 Wabadh Ave, I}HIEABG L

If B, we can supply you. All sizes ,
e NN INEed 2and wumoniied. always .
kept In stock, Remember, we makeé a -
apecialtyof selecting stones forall spe- '
ctal PUFDDBEH. Auyic fur catalogue
The CILEVELAND STONE CO.

NIO 10 BRISTOL AVE.,
2d Floor. Wilshire, Cleveland, 0.
Dietz Safetgl Milt Lantern, oyt leut.

SELF WASHING uulmgrﬂ;un

Y appress FIELD FORCE PUMP CO.

Best and cheapest food known. Warranted :
to double egg produaeticon. Get circulars.
= WEBSTER TaxNUa, Cazenovia, N. Y.-

HieH GRADE ONLY. Warranted. Contract-
ors deslring a trustwortby Jack Screw. ad-
dreas RUMSEY & CO., Ltd-Seneca Falls, N. Y.

Perfectty nuaf
Burnr keroeane. Cireular frea. Ssmﬁﬂe fexpremmge d.}
for LA K. E. D1ETZ Co., 17 Lalght 8trect, New ork

THE®E “°C

. “OLIN?>
GRS RND GASOLINE EHGIHES'

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES.
THE OLIN GAS ENGINE CO.,
222 CHICAGO STREET, BUFFALD, NEW YORK.

AMERICAN WATCHES.

MEssRS. MUNN & Co., Folcdtors
of Patenta. have had nearly fitty
Years' continuoua erxperience. An

planation of the principles involved in the design aud ;
working of water tube boilers; the conditions which, for
various purposes, they ought to fulill; and the cone
structive arrangements most likely to satisfy such con
ditions. With 24 illustrations. Contained 1n scmN-
TIFIC AMERICAN SUPPLEMENT, Nos. 953, 954, 955

and956. Price 10centseach. To be had at thla oﬂioe :
and from all newsdealers.

SINTZ GAS ENGINE 00

GBAND RAPIDS, MICH,

{anufacturerg of the Sintz Sta.
onary and M nrine Gas and H
asoline kngines,
dapted far Boats &nd
Ligbting. Runs with ma.nufa.c- :
tured or natural gas— Boats and
_ launches. Prices within the reach ;
of all. §F~ Send for Cataiogue.
Mention this paper.

Perfect Newspaper File

!
Tbe Koch Patent File, for preserving Newspapers, Mag- l
aziues, a.nd Pamphlets, hasbeen recently improved and .
price . Bubscribers to the SCIENTIFIC Ammx.. H
CAN and Scmx’mmc AMERICAN SUPPLEMENT can be
su plied for the low price of $1.50 by mail, or $1.25at the ! |
ce of this er. Heavy board stdes; inscription
8 SCIEN! RICAN™ in gilt, Necessary far i
every one who wishea to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN '

ARTESIAN WELLS —BY PROF. E..

G. Smith. A paper on artesian wells as a source of .
water supply. Essential geological conditions of arte-
sian wells. Some cbemical features of artesian well |
supply. Contained in SCIENTIFIC AMERICAN 8UP-:
PLEMENT. No. 943, Price 10centsa. To be had at this
office and from all newsdealers.

¥ WELL DRILLING MACHINERY,

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,

' w1th steam or horse

power.

Send for
FCatalogue.
ADIEREHT
Williams Brothers
ITHACA, N. Y.
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oor may guickly asseertain, I
whether an inveniion &

atentahlo by wrlting to
- Conmununications atr]('t.ly muﬂdr*n-
tlal. A hacdbook of patemu artd
how to obtalne them sent Iree.

PATENTS

taken throu h Munn & Co, receive
8 ecial noti in the Scientific Amer
dican. This splendid weekly pape
BlegAnt. %llluatmted has the largexsi‘:

aelrpuistion of any scientific work.
$3 a year. Specxmen copies free

Address MUNN
New York, 361 Bmad aY,

Thaea cuts represant twd wondeecfual Ainerivan Producis,
Watarbury 1p owtdons, as theks W keup perfect tlms,
wlilllast e long B8 &y Wasch, are eastizrepalrod, wind qulck-
1y and ara the Cheapest in the WORLIL ™ Kot French, Germsn
or Swiss but AMKRECAN, Slgned GUARANTEER of Accuracy ote.
wlh eich covaring UXE YEAR, Waare responsible, and ogr
Wiiches A0 backod by $8,000,040; Look u up. 500,000 Watehas
old to date; Prosent reles ovar 1000 dully. DESORIPTIGN:-
Ainericen Mvur Muveinant, Quic.m Traln, 3.4 Plate, Ragualar 15
nizer Plain or BEugravad luem Hod (11 Nlrzel, Rntaen ar
Arakic Dial, Repular Stein Wi ind, $2.00 s & for g5 08
Inplde Hiem Wind $5.50 post. pa.‘d A for Hoh EDtire Hatin
| faction JQuarantamd, Handsom Tt ineluded Wyou mention

PRper. lIEERSIlLI. & Illll.,ﬁs i:llllTL:\HﬂT ST., N Y. I:i'l"’

DUEBER BOLD WATC|

ACENTS MAKE

resder of this paper.

! To
e Moneyselling Beveridge’sAu- ¢ F yuneac chse Cutmnhnd gend it to us with
tomatic Cooker. Latest and : gp your n%meosngn tddfr;!; and ‘;lv
e 2T Dest cooking utensil ever invent- el 78(')1L e of y

GOLD Filled
unting Case Watches Each
case i warranted by the Dneber
Wateh Case Co. to wear and keep
its color for 20 years. Regular
refail $38.00. You canexam-

ed. Sells at sight. One Agent {
sold over 1700 in ong. town. '
One sample Cooker froe to

i agents. Advertising matter
ur:nshed. Forfull particularsad-

ineitat the expre:s office and if

! dress W. E. BEVERIDGE, mﬂynwere{ubegesnf. l; pay the
- Tess t 9l Te.
l Box7.  BALTIMORE, Md.l hhrgm asd it is yours. Wrie at

once. Such a watch was never ad-
vertlsed before and we will sell
them only for €0 days,

CHICAG0 WATCH CO., 281
‘Wabash Ave., Chicago, Iil,

" THE FISHER'
Patent Steam Pump Governors‘

ForSteam Pumps Worklng under Pressure

Bell 8 and get Ozna Froe

i DCKPORT,N.Y. | _

alre:

;KEEP THE HEAD COOL.

The Braided YWirs Spring
Piltow s Cool and
Cleanly, Comfort-
avin ne down or
fenthers, Practl-
cally indeatruct -
ibla. P'rice, up-
holstered in Gne
=T pir: Aduit's,
2 x 25, &'USU‘ (‘ou(-}- Mx 2(:, $3 ne; Child'a, 1-! 122, 32--’10.
Fent, expres prepmd wn zacwph of E[ﬁw
oble B, Phlln., Pa.

Weston L Wells Miy. o, 511¢8-i50%
_L;]gln eeraand Architoctasbhounid ape('lfy
GRAPHITE PAINT

for Brldges, Roofe, Structural Iron, and all ex-
posed metal or wood surfaces.  YWarrented oot
afected by 5, cold, smoke, or chemicala.

he
DETRO:T(}:MPHJTE Mri, C’u Detroit, Mich.

VALUABI.E PATENTS FOR SAI.E

New improved Nickel 8oap Vase for Powdered Soap.
Business successful. Will be generaliy used Patented
in Uni States and five fore cou tries. Tools
mgde. Price moderate, dres:

'1‘ P. STOWELL, P. O. Box No. 14, ROCHESTER, N Y

NOW READY
Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.

The Van Noman Universal Bench Lathe
A Lathe, Milling Machine, ;
Screw Cutter and Univeraai f.

FISHER PATENT GRAVITY GOVERNORS‘

For Steam Pumps filling elevated opentanks, |

are the magt mve and durable devices i Grinder in one tool.
r the purpose. best tool made forall kinds
REIDU(,ING ALVESR. of small work. Made

& Send Ior circularEs and testimonlals.

FISHER GO
201 8. Ist Avenue. arslmlltown. Iowa.

Walzbam Watch Tool Co. ;
SPRINGFIELD,
& Send for Camlague. :

=~ NEPERR PRPER.

A New Printing-Out Ready Sensitized Paper.

PERMANENT FPRINTS, Better Results, Easier Obtained. No Ice, No Hot
Water Treatment, Na Lead Salts, No Alnm or_other hardeners endangering :
the Qurabllity of the image. Extreme simplicity of all operations. Printed, toned :
and mounted in less time and with less trouble than any other paper. Does not :
‘bronze and does not fix out. A paper for all climates and ail seasons. Wl stand a hot '
water test of 100° F. and will behave hist as well in ice cold water. Has none of the defects '
of its rivgls. € Write for free mamuple sheets. §# Ask Sor prices of ous Special ;

Forsars by ki Desters,  NEpera Ghemical Co., Nepera Park, N. Y. |

© 1894 SCIENTIFIC AMERICAN, INC.

120 Pages and 110 Superb Cuts added.

Just the thing for a present for any man, woman,
: student, teacber, or any one interested in acience.

In the new matter contained in the last edition will be
- found the 8cientific Use of the Phonograpb, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical 1 usmns, the .
Optical Projection of Opaque Objects. new experiments
. in Projection, Iridescent Glass, some points in Photo-
gaphy. including Hand Cameras, ne Camerag, ete.;

stems of Electrical Distribution, Electrical Ore Find-
er, Electrical Rocker, Electric Cbimes, Mow to Color
Lantern 8Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to acien-
tific readers.

840 pages, 782 fine cuts, substantia.llg; and beautﬂul%y
I bound. Price in cloth, by mail, $4. Half morececo, ®;

EF~Send for illustrated circular.

MUNN & CO., Publishers,
Offlce of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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