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HENRY CAREY BAIRD &. CO., 
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Walnut !'It •• Philadelphia. Pa .. U. S. A. 
IT"Our new and Revl8ed Catalo�ue of Practical and 

Scientific Books. 88 p�e8. Svo, and our other Catalognes a.nd Circulars. the whoie coverinE! every branch of SCi_ 
ence applied to the Arts. sent free and free of p08t�e 
to any one In any part of the world who w1Jl furnl.h lils 
addre�8. 

per 

THE �ANii�Njt&TIFTdCo.: 
10Z to 108 E. 8eeond St., CintinDatl. O. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article �iving the details of COD
• tructlon of every p .. rt of these vehicles. With 15 en
grav�ng8. Contained in SCIENTIFIO AMERICAN Sup .. 
PLEMENT. No. 90S; Price 10 cents. To he had at this office and fr.om all newsdealers. 

Have you a Thought 
That you want to make work? The w&� 
to make it work (or find out that it won t 
work) is to put it into a machine, We 
have &.  shop on purpose. Will send a 
primer first. 

rrHE JONES BROTHERS ELECTBIC Co. CIN'TI.o. 

This Roofing contain. no coal 
and will not dry up and become brittle under exposure to the weather. 

ur Send jar Eree Samples and 
Circulars to 

WARREN CHK"ICAL 
& MFG. CO., 

SI> Fnlton Street, 
New York. U. S. A. 

W
E CAN DO IT !/ • 

Models. Patterns. Machine Work. 
IT" Machines and Caatlngs In Quantities. 

TOPEKA FOUNDRY, TOPEKA, KANSAS. 

WATER TUBE BOILERS.-AN EX-
plan .. tlon of the principles Involved In the de.lgn aud working of water tube boilers; the conditions which, for various purposes. they oUllht to fulHII; and the (lon-
a�i�c���e�?ttn��miTI�t:t;�f�n�.kego�t:��181Yi�u'i,��:: TIFIC AMERICAN SUPPLEMENT, Nos. 9�3. 9�4. 9�� 
and 9�6. Price lo-cents each. To be h .. d at thiB 01llce and from all newsdealers. 

SINTZ GAS ENGINE 00. 
GRAND RAPIDS, MICH., 

U.S.A. 
Manufactur�of the Sintz Stationary and tUarlne Gas and 
�80Jjn1cl�Yoia'l:8&nfSi1�J� 
LI"l:l:lng. RuDS with manufac
tured or natural gaB -Boats and launches. Price. within the reach of aiL IT Sella jor Catal<>gue. Mention thl. paper. 

Perfect Newspaper File 
Tbe Koch Patent File. for preserving New.paper .. Mag-
:1:sr:r,;tc!:t�§�t':��:,

b
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CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
IlUnEPlied for the low price of $1.50 by mall, or$l.2f>at the 
!! �tE�.fNiJ'alii"ERIf�J "

b
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��� every one who wishes to preserve die paper. Address 

MUNN & CO •• Publi.her. SCIENTIFIC AMERICAN 

A RTESIAN WELLS -BY PROF. E. 
G: Smith. A paper on art.esian wells as a source of 
water supply. Essential geolo�ical condit.ions of arte
sian wells. Some cbemical features of artesian well supply. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT. No. 94J, Price 10 cents. To be had a t this office and from all newsdealers. 

WELL DRILLING IACHINERY, 
JUNUF ACTURED BY 

WILLIAMS BROTHERS, 
ITHACA. N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

Iliustrated In SCIENTIFIC AMERICAN. March Sl.t, p. 197 
LICHT PROOF FILM CARTRIDCES • 

NO DARK ROOM REQUIRED. 
Best and  Most Practical Camera I n  the World regard

less of price. Prices. $S to $11>. 
IT Send jar Description, tvith Sample oj Work. 

Boaton Camera Mfg. 00., 382 Tremont St., Boaton, Mass. 

FIREPROOF FLOORING.-DESCRIP-
tton of t he various systems of fireproof fl.()orin� employed In Europe and the United States. With 73 lI1us· 
trations. Conta.ined in SCIEN'l'IFIC AMERlCAN SUPPLEMENT, No. 941'. Price 10 cents. To be h .. d at tin. 
omce and from all newsdealers. 

supply you. All size. 
ulIlolinred. always 

ii� ,���¥t��'rc:.�l��;;����;swe mak'! a 
•• foranspe-

. catalogue 

. E.VELAND STONE CO. 
2d Floor, Wilshire, Cleveland, O. 

WHEEL, 
wear-for enjoyment. for appearance and to 
save your walking clothes-{)ne of our 

Bloomer Bicycle 
$1.50 Suits. 

It includes Coat. BlOOmer Trousers of the 
best all wool cassimerel-and Stanley 1894 
Cap Suit Delivered ... ·ree. Write for 
samples and booklet telling all about our 
complete bicycler's outfit-Fre e. 

UNION BICYCLE CLOTHING CO" 
a19 Market St., CHICACO, ILl 

EGGS Best and cheapest food known. Warranted to double egg_ .production. Get circulars. 
• WEBSTER & HANNUM, Cazenovia, N. Y • ...-HIGH GRADE ONLY. Warranted. Contract
or. delllring a trustwortby Jack Screw. ad
_ RUMSEY &CO�Ltd�Seneca Fa\IB, N. Y. 

THE .. c; OLIN":>:> 
AIID GASOLIIIE EIIGIIIES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 
THE OLIN GAS ENGINE CO., 

222 OHIOAGO STREET, BUFFALO, NEW YORK. 

PATENTS 
taken through MUDD & Co. receIve s eclal notl"" In the Scient�1ic A'IlJ'T. 
<Cwn. This splendId weekly peper elegantly Illustrated, haa the larlle8i c1reuJatlon of any .clentiHc work. 
til a Yr.fci,!�e'll¥}WNc(t�t�,ree. 

New York,361 BroadwaY. 

-ACENTS MAKE I 
Money selling Beverldge.8AU_1 l;;jj�1f tOlnatlc Cooker. Latest and 
best cooking utensil ever invent
ed Sells at sight. One .gent �-;;::§:l� sold over 1700 In orill/town. 
One salllple Cooker froe to 

h..,.";':'wP good agents. Advertising matter 
furnished. For full particulars ad-
dress W. E. BEVERIDGE, .'. BoX 123. BALTIMORE. Md.

_ 

THE FISHER' 
Patent Steam Pump Governors 

For Steam Pumps Working under Pre.sure 
and the FISHER PATENT GRAVITY GOVERNORS h'or Steam Pumpo 11lIing elevated open tank •• are the m���"'tt!,,����le device. 

REnVUING .t'AJ.VE!l. 

IT" , Send for clrcnJaro and testimonials. FII'IH�:R GOVERNOR .'0 .. 
2()1 liI.l.t Avenue. Marshailtown,Iowa. 

AMERICAN WATCHES. 

To eyery reader of this paper. 
CISE Cut ihis out and send it to us with 

II �r �a:;o:n!n�()
d
f7hese m::ro i; t:ll� �IDW�g�! � 

case is warranted b,- tbe Dneber WatehtaH (:0 .. 10 wear and keep 
ttl coloI' for 10 ,-ean. RegulaI' retail � $38.00. YOtt can exam. 
fneitat the e:l:prellB ,office and if =� ���rel{O�9�n;�� ����: 
� and it ia yours. Wnte at once.. Such. watch waa neve!' ad· 'Yertiled before and we wUl leU 
them only {ol'60 day.. 
CHICAGO WATCH OO� 181 lVabash Ave., ChicagO, Ill. 

The Van Noman Universal Bench Lathe • A Lathe. Mllllnll Machine 

. 

Screw Cutter and Universal Grinder in one tool. The 
best tool made for all kinds .' of small work. Made by 

- Waltham Watch Tool 00. SPRINGFIELD, M.A..SS. 
IT" Send jar Catalogue. 

...-tr -.....-..REPERA PAPER. 
A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS. Better Re.ults. Eaaler Obtahled. No Ice. No Hot Water Treatment, No Lead Salts, No Ahlm or other bardeners endangering 
!�� �=� I� l�� iY'm,,!e8ndE�fili�:,�lm&��fl ���1 �r
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n
;;gt bronze and doeo not fix out. A paper jrw all climates and af IWl8Ons. Win stand a hot 

watN test oj 100' F.Il.nA win beha1JeitUlt as wetl in ice cold1vate.r. Hall none of the defects 
of It. rival.. IT" Write for free samllle .heets. IT" Ask for prices oj au .. Special 

:;ms!1:t;alfI'Dealel'8, Nepera Onemical 00., Nepera Park, N. Y. 
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DEAFNESS! 
THE CARBO PHONE 

I. Invisible and absolntely the best of anything yet Invented
h
i8 strictly sCientific, working on tb e principle of 

the telep one and microphone, which report8 the stbPB of a t1y a great distance. 'l'bis instrument will overcome 
any kind of deafness unless the ear is stopped bY catarrh, if such 18 the c8.Be, our vaporator cures it permanently. 
CARBO PHONE CO.,1524 Masonlo Temple, Chicago. TIL 

F. M. HIOKS & 00. 
RAYMOND 

GAS ENGINES 
Cheaper than Steam or Electricity, 
& 1'0 Sontb Canal St. 

O�::J:O.A.G-O. 

Lot of Orosby 
Drop J�W.& ��'klllt'iliRP&er�t.,�<1,.rPaI��el��e�gio. 

MEASURING CANISTER 
Measures out a uniform quantityoftea for a portion. No spilling or waste. Are dura-
r!�t��
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a
W'.ft�'fee�t\:is If:;; 

slilR. For terms and particulars, address 
..c21":�II!!
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DeK & ORE BREAKER 
Capacity up to 200 tons per hour. 

Has produced more balla.t, road metal, and broken more ore tb&n 
all other Breai<e • combined. Builders of High Grade M nl� 
Machinery. Klug-DarrQlZh <lou. centrator. Connerovllle IDowen. 

8end for lJatalogues. 
CATES IRON WORKS, 

So. elilltOIl St •• ehicnlro 
C.lfrankllnSt�Bo.ton. M ..... 

VALUABLE PATENTS FOR SALE. 
New Improved Nickel Soap Vase for Powdered Soap; 

Business .uccessful. Will be generally used. Patented 
�Yr��.J:.

a
t�:'in:J:ra1�:elfi=::trle.. Tool. 

T. P. STOWELL, P. 0. BoxNo.14, ROCHESTER, N. Y. 

NOVV' B.E..&DY! 
Fou'I"teenth Edition 0/ 

Experimental Science 

REVISED AND ENLARGED. 
1�0 Pall"e8 Bud 110 !'Iupel'b Cuts added. 

Just the thing for a present for any man. woman, student. teacber. or any one interested in science. 
In the nl\W matter contained in the last edition will be found the Scientific U.e of the Phonol'rapb. the curlou. 
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ert Electrical Rocker, ElectriC Cbimes, How to Color 
Lantern Slides. Study of the Stars. and a gre .. t deal of other new matter WbICh will prove of interest to scien
tific readers. 
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pr-Sena jor illu!t1'atea circnlfl1·. 

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

361 BROADWAY. NEW YORK. 
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