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HENRY CAREY BAIRD & CO. 
INDL'STRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 

SIll 'Vallnlt St •. l'hiladelphia. l'a .. U."', A. 
Jr Our �ew aud Revised Catalogue of Practical and 

Scientific Book8. 90 pages, 8vo, and our other Catalogues 
and Circulars, the wbole covermg 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 
address. 

Cb� PbilosopbV of Scitnct 

J titutifi, �mttitau. 
lIllle Ilo. 2 :qammond { ALIGNMENT-Perfect and permanent. 

• IMPRESSION-Invariably uniform. 
'rOUCH-Soft,light and elastic. 

P S P IiED-206 words a minute. I assesses DU RABIUTY-The

. 
fewest parts, the best made 

V ARIE'l'Y -12 1anguages,S7 styles of type, paper or 
• cards of any WIdth or size on one machine. 

PORTABILI'I'Y�Weighs only nineteen pounds, 
complete, witb traveling case. 
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�:I#lt. .... ]#.:.,." 
To bis own interest. wbo deals in Alms and Ammunition. or wbo sboots a Rifle 
PU(ol, or ::-.bot Gun. and baa not a oopy of IDEAL HA:ND lIDOR. No.1.A. 
����fa:��o�n:����. to�US�o:�ie��e�:� ���:���el :¢r;::��14) BE 
lUEAL llFG. CO., Drawer .do, New JlUYell, Ct •• l:. S. A. 

IlET��I:'OD TOOLS FOOT POWER SCllOL����EB8, 
Clt�l�'il'80!�l� MAC HillERY • 

w. MIT; in Stock all the LEA DIN C �.::,tht�:W6l' 
C:. VERY LOW PRICES I Popular Scientific Lectures by Frnst Mach. 'Send for 

circular No 10, for full particulars and sample copies of 
periodicals. OPEN COUR'r I'VB, CO., ChICago. THE HAMMOND TYPEWRITER CO., 401 East 62d Street, NEW YORK Bendt cents for large Illus. Catalog. 

THE WILKINSON CO., 

A rchitectural Books 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or ata .. 
b1e. either in the country or city, or any builder wishing 
to examine the latest and best pJans for a cburch. 
school house, club house, or any other pubJic building 
of high or )ow cost, should procure a complete set of 
the A RCHITECT8' AND BOILDEHS' EDITION of the SCI
ENTIFIC A�JERICAN. 
The information these volumes contain renders the 

work almost indispensable to the architect and builder, 
and persons about to build for themselves will find tbe 
work suggestive and most usefui. '�hey contain draw
in�s in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

'�wo volumes are published annualiy. Volumes 1 to 
18, which Include all the numbers of tbis 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. These vol .. 
urnes contain a11 the plates, and all the other interesting 
matter pertaining to the work. They are of great per
manent value. Forwarded to any address. 

ilIUNN &; CO., Publishers, 
361 Broadway, New York. 

ASK YOUR DEALER FOR W. L. DOUCLAS 
$3. SHOE BE�

O
�'t.

D
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If you pay$4 to $6 for shoes, ex- $ 3 
amiue the ,V. L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STYLES AND W IDTHS, 

.'\. 
j 

CONGRESS, BUTTON, 
and LACE, made in aU 
kinds of the best selected 
leather by skilled work
men. We 
make and 
sell more 
$3 Shoes 
than any 

o t h e r 
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 m SUBSTITUTE. If your dealer 
cannot supply you, send to fac
tory, enclosmg 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. DOUCLAS. Brockton, MasS. 
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ELECTRO-CHEMISTRY, RECENT AD-
vanCf>S in.-By J. W. Richards, A.C., Ph.D. A veryex
haustive and illteresting paper 011 the progress that has 
recently been made in the apparatus for and methods of 
prosecuting work in the domain of electro-chemistry. 
Conta.med in SCIE;'IlTIFIC Al\I�lnC_<\N �UPPLEMENT, 
No�. 1014 and lOla. Price 10 cents each. 'ro be 
had at this office and from «.1\ newl'1dealers. 

MANUFACTURERS AND INVENTORS 
Have you a sa1able article whicb can be sold in Great 
Britain and b er colonies- something at a Jow price ap
pealing to tbe people preferred 1 We are live American 
hustlers, and our motto is "Push." Ample capital and 
lots of references. Address, with fu]] particulars . 

THE AnERICAN nFG. AGENCY, 
158 Fleet St., London, E. C. 

_._ ..... _.-

Tln� NEW HRl!!i'I'OL COUNTER 

Registers an accurate account of work done on printing 
pre�ses. grain talJies, weigbing, measuring and other 
automatic macbines. Counts up to 1,((X),OOO and repeats 

:�:��g����.IY t:'S��d ���u�i���I�.
rable. Special count-

(;. J. HOWl', Uristol .. Conn. U. S. A .  
-��- ...... . -Subscribe for the 

ScientifiC American 
Supplement. 

$5.00 per Annum. 
Better subscribe, as it is not always obtainable 

on news stands. 
N early every issue contains the latest reports of 

discoveries and experiments by leading scientists ' 
in Europe and America on 

ROENTCEN PHOTOCRAPHY, 
Al.o the latest news in all departments of Science 
"nd Engineerimr, A b8tracts and Reports of the 
le'lriing Scientific Societies all over the world. eto. 
Address 

"A FAIR FIELD AND NO FAVORS." 
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• • •  The ... 
Daugherty.·. Visible 

BEATS THEM ALL! 
Send for All the Otbers. Compare tbem with 

a Daugherty. YOU'll buy It. $1a.00. 

THE DAUGHERTY TYPEWRITER CO. . 
P. O. Box 1260 HC", PI'I'T,..BURG, PA. I 

FACTORY AT KI1'TANNING, PA. 
________ � .. __ _____________________ � ..... ________ r 

THE EAST RIVER GAS TUNNEL: 
Notes on tbe Construction of.-By \v. 1. Aims, C. E. De
scription of the method of constructing the tunnel em
ployed by the East River Ga!". Company to permit of the 
ext ension of itsmams into the city of New York. Witb 
3 i11ustrations. Contained in SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 10�2. Price 10 cents. To be had at 
this office and from all newsdealers. 

somethi'1 �:
V
�

JI
�tl:�?tography 

cabinet picture with 
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return maIlIng, and 

YOST 
NUMBER 
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A writing machine that is superior" 
to all others for its beautiful work, \. perfect alignment and durability. 

EXCHANGE, 
1t Barclay St., New York, 

156 Adams St., Chicago. 

38 Court Sq., Boston. 

818 Wyandotte Street, Kansas City, Mo. 
:r��a"::'� you from 1 0  to �e��}o���l.R�;u��
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BRASS BAND 
Instruments, Drums� Uniforms, Equip .. 
ments for Bands and Drum Corps. Low
est prices ever quoted. Fine Catalog, 400 
Illustrations, maile d free .. it gives B :md 
Music& Instructions for Amateur Bands. 

LYON & BEALL 33.35 Adams 8t., Cb.cago. 
-����--�-.... -_ .. . -
THE ORNAMENTAL IRON INDUS-

83 Randolph St., Chlea ••• 
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10 cents. Also to be had of newsdealel's in a11 parts of 
tbe country. 

To Inventors and M anufactu r ers 
A large manufacturing concern witb a well establisbed 
trade desires to take ill a new ]ine. wm buy a good 
article outright or manufacture tbe same on a royalty. 
The a,rticle in Question to be in iron of metal tine. 

Address P. S., care of SCIENTIFIC A.!\1EHICAl'\� 

For Railroads, ).fins and Manufactories. 
Builders of Steel Towers and Tanks. 

La. Red Cypress Wood '['anks a specialty. 
\'V. E. (1A I.IlWl£l." CO., 

217 E. Main Street, Louisville. Ky. 
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9 illustratIOns. Contained in SCIENTIFIC AMERICAN
, 
NO.1. How to Make a Dynamo. II Price 1 Oc. each 

SUPPLEMENT, No. 1020. Price 10 cems. '['0 be had: No. 2. How to Make a Telephone. 
BubierPub Co at tbis office and from all newsdealers. I No.3. How to Make an Electro Motor. . • 

CEDAR TANKS, _' CYLINDERS and CAISSONS-of Pine or Cypress-any size. ' 

WII.T.TA'lS MFG. CO .. RAI.AMAZOn. MIeH. Ii:',' 16 Murray Street, New York I S',1 Vine Street, Philadelphia. Pa. 36 So. Market Street, Boston I 737 Monadnock, Chicago. 

No.4. How to Make a Storage Battery. lynn, Mass. 
No. 5. How to Make a Wimshurst Electric Maehin

e
� SJEELSTAMPS & DIES FORE VERY PURPOSE 11'r-1P����I�� C.H.HAN SON, 

5 A SPE.CIALTY. 42 & 44 CLARK ST. 
S£ND FOR CA TALOGU£. eH I C AGO. 
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MESSRS. MUNN & CO., Solicitors 
of Patents, have had nearly fifty 
years' continuoue experience. Any 
one may quickly 8Bcertain, free, 
whether an invention probably is 
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PATENTS 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow /' 
Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches, 2. 3, 5 m:d 7 horse power. 
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IURI'ine Vapor Engine Co., Je.·sey City, N. J. 

iThi,����itoV1;m PATENT CAKE TINS 
Positively gaaranteed 
Not to Leak Batter. 
Easy to clean. We 
furnish with the tins 
our standard meaeur. 
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'l'ins retailed at fel .. I lowing prices: Layer tins, each, 
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All 
Dealers. 

A NEW PIPE WRENCH 
Grips Quickly and FIrmly, GALY ANIZED 

as well as other Pipe, ana will l:\T'ot Crush 
it. Won't lock on pipe. Does not 

mar nut or highly polished 
fitting. Other 

features. 

Send for Little Book, Ji1ree. • • 

SAMUEL HALL'S SON. 229 West 10th St., New York, 

& 
Rough Castings. 
We furnisb Rough Castings and Wire 

. 
complete with instructions to make a $5.00 , ElectriC Motor for $1.00. Illus. Cir. Free. 

C. M. TVRNQUIST. 
216 So. Clark St.. Chicago, Ill. 

Il'ho lattat inventiOl1 in CamerA!, Yuu look 
tbNugh th� lM11l .. nd p::ur IIt1lUt 
friend.! .. ill look like Hving skeletons, 
Y1lur thin friends Uke Dime Museum rat men, barse! llk{l giraffcJ!:, and in 
fact everytbing appe&flllloll though YOll 
"'ere living in another world, Each 
camera eonh.ina two IItrung leu�e8 in 
neatly finisbed lea.ther eaae, The lat· 

est mirth·maker the 

MEN!WOMEN Tau$ht to make Crayon Port ... alts in spaJ'e hours at theIr homes by anew copyrighted method. Those learn-

�tEAlntstriJ fSr&AWEEk::!fiu� H • ..t.. GRIPP, Genoan ..t.rt.ial. T;yrone. Pa. 

NEWAYGO AUTOMATIC CIRCUIT BREAKERS 
Gual'antee.d �o �p�r�le. peA�e�tl-fo
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u
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AUTOMATIC (:IRCUIT BREAKER COMI'ANY, NEWAYGO. MICHIGAN. U, S. A. 

per by Capt. W. DeW. A bney. discus�iing the action of 
the various rays of the spectrum upon colors. Contained 
in SC]F.:'oJTIFIC AMERICAN SUPPLEMF.NT, No. 10t6. 
Price 10 cents. To be bad at this office and from all 
llewsnealers. 

F.I � � . .  � BJ [�p����O!:�;te. 
BROOKL YN FIRE BRICK WORK,... 
SS Van Dyke Street. BItOOKI.YN, N .  Y. 

SCIENTIFIC AMERlCAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75110·volt incandescent lamps. or of being used as a 
5 h. p motor. This macbine was constructed especially 
for the benefit of the readers of �he ,scU'Jltific AmencI1'Ilt 
by Mr. W. S. Bishop, of New Haven, Conn. It is de-
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use. but who do not care to enter into tbe subject scien
tifically. With 24 illustrations. Contained in :o-('IEN'l'It<'IC 
AMERICAN �UPPLE"IEXT. No. �.ja. Price 10 cents. To 
be bad at tbis office and from all newsdealers. 

"'"ANTED 
An experienced man for Superintendent of a large 
Bicycle FactofY. Must b.e thonul<hly conversant wIth 
al1 mecbanical details connected witli the Dosition. pos .. 
sessgood executive ability a.nd be a prOficient cyc1e en
gineer. Only a bigb /l."rade man with these quaJiticationa 
need apply, Application8 win be considered strictly MONITOR VAPOR ENG

'
INE AND 

POWER COMPANY, 
MUNN & COMPANY, 8 ERIE STREET, CRAND RAP'DS, M,CH,GAN. 

'I confidential. State experience. Address 
WILLIAM P. SCOTT, 

309 Broadway. New York City. 361 BROADWAY. NEW YORK. CASOLINE LAUNCH ENGINES AND LAUNCHES 
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