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HENR.Y CAR.EY BAIR.D Ii. co. 
INDUSTRIAL PuBLISHERS, BOOKSELLERS & IMPORTERS 

S10 Walnnt  lSt" Philadelphia. Pa� (j.lS. A. 
IT Our New aud Revised {'atalogue of Practical and 

SCientific SOOkE. 90 pages, 8vo, and our other Catalogues 
and Circulars, the wbole coverlD� every branch of Sci. 
enee applied to the Arts, sent free and free of postage 
to anyone in any part of tbe world wbo will furnlsb lila 
address. 

ASK YOUR DEALER FOR 

W. L. DOUCLAS 
S3. SHOE aEVo�NLD�HE 
If you pay 84 t o  80 for shoes, ex-

S 
3 

amine the \V. L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STYLES AND WIDTHS, 

CONGRESS, BUTTON, 
and LACE, made in all 
k ind8 of the be8t 8elected 
leather by skilled work
men. We 
make and 
sell Illore 
$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 85, 
84, 83.50, 82.50, 82.25 Shoes; 
8".50, 82 and 81.75 for boys. 

TAKE NO 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 •• rockton. Mass. 

PORTABLE SINGLE RAIL SURFACE 
Railway. -Details of construction and description of 
rolling stock of 8 new system of portable railway which 
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Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 10 cents. To be hud at this office and from 
all newsdealers� 

THE NEW BRISTOL COUNTER 

the Hij,hest Award 
World's Fair. 
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to 
Milwaukee, Wis. 

Every transaction safely 
recorded Inside tbe Bax. 
ter Re:rlster. Write 
out bill on machine, turn 
crank, tuJo bills come out, 
r..���d �n�1J'�

I
":��e�

s
l�k 

and key. Indorsed by fiO,OOO genera) merchants, lumber 
and COal yards, factories, etc. Send for catalogue of '20 Model 3 
Reliable representatives wanted 

BAXTER BROS. & CO., 346 Dearborn Street, CH1CAGO 

NOW READYI 

Seventeenth Edition of 

Experimental Science 

IctE V 18ED AND ENLARGED. 
l�O l'ave8 nud 110 �upe .. b Uull added. 

Jnst the tbing for a holiday present for any man. 
woman,!'Itudent, teacber, or anyone interested rn science. In the new matter contained in the last, edition will be 
found the Scientitlc Use of the Pbono"raph. the curious 
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tt:Hc readers. 
b�g���� I��ot��y �IMrll.al�atfg,=�t!� IT Send. JOT tUu!trated circutar. 

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

381 BROADWAY. NEW YORJi. 
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POR!�BsLpEEv���C!OR1� J!:��e!�L��� toU!� YOUR OWN BOAT �:.4 til.] :If;.1.» 
-- �' .... other at will No danger, no �re8, �XpIOB�?n8, or engl.. ��� :��=eG'�,:� t:a �� :�:,.-:t ttiE�t:�N� ;�oK�li!.·z� A child can manage It. S1mple PRESS THE )01) pap, of aoUd iDformatioD. Jmt out (Mention 8cientila Amen ... ) u 

Only propeller movable lI! every direc- ALIVE aud scud for oueFREE toal100UDtriell. Send ltam:PlAlJpoItap. 

--:::;.�� -..� \-&�=-tl>el1,Iore. only one usable in shallowest or deep JUEAL Mt'G. cu., Drawer A, New JlDveu, Ct .. U. 8. A. 
see It. Send.tamp for iliustraUdoW'cular. r��: __ _ � __ . FRANK S. ALLEN, 136 Libert, Street, New York, U. S. A. 

SMALL GASOLINE LAUNCHES ($ �17 ft,byalln. "b.p. motor. For I or 2 ) pers?ns. Speed. B to 
� � 9 mlles per hour. Canoe u L Pleasure Boat C ... 

noes, CollapslbEl Boats, aJI sizes and prices. ITN
�

Y for catalogue" S . .d." J. H. RUSHTON. CANTON, • • 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest ImpMved and only 12 to 1 Motor 
now ready for the market. 18 to (() ft. 
Launcbes. 2. 3, 5 aLd 7 horse power. 

.,.1 . --... . , , --- - --- ,. 

IlET-M;:i&D'D TOOLS 
FOOT POWER 8Cl1lO��:r�B 
L.lTBEII,J'OBBBRB, MACHIIERYl!.8. IllJICI]L.lK 8 UfS .. 4 • We':'l in Btocka.ll the 
LEA DIN C I.�hI�:"'1W 
it"R. VERY LOW PRICESl BeDdloents for large llIu .. C&talOjf. 

THE WILKINSGN CO., . 
sa RandOlph St.. ChfOe ... 

ICE MACHINE,.. CorliMMEnlline�. 1I,·pwer .. ' 
nnd Bunleriil' lllnchinery;O THE VILTER 
lII.FO. Co., t!99 Clinton Street. Milwaukee, Wis. 

Canoes, Combination 
Rowand Sail Boats, 
Cruisers and Lau 
OF HIGH GRADE. rr Send stamp for Illu
strated CataJogue "B.A." Th T '1 oo��ttl'":'O . H YDOirI or NDV!CTlE'.«C • •  EwtDlOXaTl .... LWDRK. '00 H ..... "" or ,<1. TYPB WHEELII. MODELl .... EXPERIMENTAL WORK�IMALLMACHI"£In' 

HOUSATONIC 
SKIFF AND CANOE CO., 
DE R BY, CONN. 

THE IMPROV ED 
PERFECTION CAKE TINS Loose bottmns. .. D<m't leak." The groove 

prevents that. Re<!mre no grea8im.{l. 
More than a mIllion Amertcan bouse-

EXCHANGE, 
n Barclay St., New York •. 
156 Adams St., Chicago, 

38 Court Sq" Boston, 

818 Wyandotte Street, Kansas City, Mo, 

ELECTRICAL 60 cents a year. Instruotive to 
• DOINGS. r5�::!r�adJ'dt �:.::��� iI�r: �;;:: 
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Tins by mall for 35 cts. Write for cat
alogue sbowlng ten s\';;leS - Roun

� 

DRAUGHTINB �� �,:;!h�El�'ioo��"t!.\ 
a month. Positions secured. 2c. stamp for cats .. 

We win save you trom 10 to /iO--.Per cent. on T11!"wrlters logue. Black (;or. lSchool, Pater80n, N. J. 
of all mak�.. IT Send for (JataLo(j1U. 
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to agents. RICHARDSON MFG. CO., 7 Rellde St •• Bath. N. Y. 
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Platform Sprinkling competent pu@ls. First lesson free. Write 

W W. G. CHAFFEE, Box A. OsweKo, N, Y. 
ACETYLENE GAS AND CARBIDE OF 
Calclum.-All about the new lIIumlnant. its qualities, 
chemistry. pressure of liquefaction, its probable future, 
experiments performed wlth it. A mORt valuable series 
of articJes. giving in complete form the particulars of 
tbis .ubject. AP

x
aratus for makinl'( the g .... Contained 

ftem�;����i��::: Experimental & Moo qdel Work 
Gear Street Sprinkler, E. v. BAILLARD,1 Llberty Street, N. Y. 
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cents each. To be bad at this office and from ail new •• 
dealers. 

CHEAP, STROtlG, 

WATERPROOF, 
��t�::�t:�r�::��: 
Outlasts Tin ar Irrm. 
A durable subBtitute 

for plaster on walls. Waterproof sbeathln" of same ma=8.l1 be'::i�d cbeapest In the market. IT Write for 
p es,rHE FAY MANILLA ROOFING CO .• 

517-519 Point Street, Camd�n. N. J. 

to tlt any lumber w .... 
gon, Is sold with lonl'( 
or nprlgbt tank. and 
Wltb or without w ... 
t&';;.c.r.�:a.,� ��
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A�WFIBEI 
Manllfllctory R.labll.bed 1761. 

LEAD PENCILS, COLORIlJD PENCILS. SLATE 
PENCILS, WaiTING SLATES. STEEL PENS. GOLD 
PENS, I�KS, PEN(,IL CASES IN SILVER AND IN 
GOLD, STA'l'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS· MATERIALS. 
78 Reade Street, New York, N, y, 

Manllfactory E8tabllshed 1761. 

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

��-� _�T�" WILLIAMS MFG. CO., KAT,AUAZOO. MICH. 
16 Murray Street, New York I :t'l Vine Street. Pblladelpbla. Pa. 
36 SO. Market Street, Boston I 737 Monadnock. Chicago. 

- - - -
Fam'lly Ice Machl'ne Ice. etc I n a  few minutes. $10 and up. Filters, $1.25 and up. Cooke'], $1. Seltzateurs 

to prepare one's self soda water, $4.50 and up_ L. DERMIGNY, 126 w. 25th St .. N. Y. 
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MESSRS. MUNN & Co., Solicitor s of Patents. have had nearly Ilfty 
years' continuoul5 experience. Any 
one may quickly .... certain. free, 
w
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�mmunlcations 8trictly conOden-t:� to �b�1'nd�g:;:, �.{J"'
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ts and 

PATENTS 
taken tbrongh Munn & Co. recell'e 
special notice In the Scientinc Amer. ican. This splendid weekiy papel' 
elegantly Illustrated. has the larg881 
Circulation of any sclen tltlc worlt. 
� a Y�dr�,rc�'6'WN"(t��:ree. 

New YOrk,36111roadwu. 

RARE OPPORTUNITY. 

MONITOR VAPOR ENGINE AND 

POWER COMPANY, 
8 ERIE STREET, CRAND RAPlDS, MICHIGAN. 

CASOLINE LAUNCH ENGINES AND LAUNCHES 

CROOKES TUBES AND ROENTGEN'S 

rh
h
e
O�:r�f��o;ie�e t��:sPat;>!���atc��r e::����

d 1ft 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE
MENT, No •• lSI, 189, �38, 2�3, �t, 79�, 791i, 
rg�;'�I�?C l���ic!g���s.I¥.lis; leV and n?�Ot�¥? 
These profuttely illustrated SUPPLEMEN'rS contain a 
most exhanBtive MeriP8 of articles 0[1 Crookes tubes and 
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i
p�i.8 ������,e�;l�b f:c��m!:���M:ru v��� fully the experiments which so excited the world, and 

which are nowaguin eXCiting attention in connection 
with Roentgen's phot.OR'rllphy. Price 10 cents each. 
'1'0 be had at this office and from all newsdealers. 

�!!!!!§, Irrespective of Price, the 
: Best. Tria) proves it. 

for descriptive booklet "111." 
TYPEWRITER CO. ,.�.u�\r:'7l� 

Scientific American 
Supplement. 

$5.00 per Annum. 

Better subscribe, as It 18 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 

RO�NTCEN PHOTOCRAPHY . 
AlSO the latest news In all departments of Science 
and Engineering Abstracts and Reports of the 
leading Scientific SOcieties all over the world, et • 
Addreee 

MUNN & COMPANY. 
361 BROADWAY, NEW YORK, 

BAS'l'BBN OFFICII, LUDLOW STATION, YONKEBS-ON-HUDSON. N. Y. 

© 1896 SCIENTIFIC AMERICAN, INC. 

•• Smooth as if Ironed. JJ 
Trousers are kept so by using tbe 

Practic.·nl 1'rouiilf"rl!J HaUKe,' and 
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set of 6 hangers and 3 rods, which, used 
In conjunction. enables the convenient 
closet arrangement shown in cut. We 
sell bundreds of such sets. lIiuatrated 
booklet, with testlmonlals andfae-simlle 
letters of du�cate orders, maned free 
o
�IJ':::'S\e R.:3Ph'&,�",{'

g
:�is7�iin��: FRACTIdh NOVELTY �O. 425 Walnut St. Phil&.. Pa. 

DIXON'S Write the Smoothest and I�R!!it the 1�on2'e8t. 
American Graphite Mention SCIENTIFIC AMERICAN 

PEN elL S ::'o�e��u��e �c:s .:g�e;�
mples 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 

WOODEN TANKS. 
For RaIlroads. Milia and Manufactorie s. Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 
W. E. CA I,DWEI,L {;U .. 

217 E.Maln Street. Louisville, Ky. 

ME}t!oWtDM�oM their homes by a new copyrighted method. Those lea.rn
HIg ItmethOd will be furnished work �me, by which 
� RN S8 TO SI6 A WEE • p�gu� 
U. Gaw •• Ge ......... �t.lI... ;rrone. PlIo 

AUTOMOBILE C A R RIAG E S:· THE 
PariB .. Bordeaux·Paris Race of.-Brief account of the 
performance of the vehicles that obtained tbe prizes in 
the competition Instituted by the Petit Journal. With 
9 illustrations. Contained in SCIENTIFIC' AMERICAN 
SUPPI.EMENT, No. J 0�3. Price 10 cents. 'I'o be had at 
this office and from all newsdealers. 

SJ[ELSTAMPS &DIES FOR EVERY PURPOSE fI'I'1P����I�� C,H.HAN SON. 
5 A SPE.CIALTY 42 & 44 CLARK ST. 

SEND FOR c'" T"'LOG u£. CHI C AGO. 

FIRE BRICK ���p�LJES. 
. . • • • • . pr SMd for PrIces and Oatalogue. BROOKI,YN FIRE BRICK WORK!'!. 

�S Van Dyke !'!treet. BROOKLYN. N. Y. 

�r .
. 
�e�!:!te�Ir:!�s�m�l� , '/ proved automatIC copying machine. IT Send for illusm-aUd circular. • . .  JOHN H. ANDERSON, 

' :::::1 ... . 91U Monadnock, CHICAGO. 

Gi 
BRASS BAND 

Instruments, Drums, Unifonns, EQuip-
, ments for Bands and Drum Corps. toW-
�. est prices ever quoted. Fine Catalog, 400 '1/ 

Illustrahons,maiiedjree; it gives Blnd 
Music & Instructions for Amateur Bands. 

LION & IIII!L t � Adami St.. Ch.eagt. 
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