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HENRY CAREY BAIRD « CO. 
INIlU8TRIAL PUBLISHERS, ROUKSELLERS& IMPORTERS 

81 U 'Vnlnnr �ru Philadelphia. Pn . .  I�.�. A. 

IT Our New aud Revised Catalogue of Practical and 
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address. 

Now ready. Plate and India paper (Sbeet Demy). 
The Cathedrals of England and Wales. 

LibrarY,Edition (limited to 250 copies), containing 62 
Plates (VIewS and Plans), with descriptive letterpress 
republished from The Builde-r, revised and partly re! 
wr:itten. Unbound (in portfolio), St. 13s 6<1., American 
pr�ce! $29.40; bound (wh?le buckram), .4t. 4s., American 
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Morning Post. H A nohle volume."-Palt Mall Gazette. 
" A most interesting and useful workH-Guardian. 
Address Publisber of The Builder, 46 Catherine Street, 

___ _ �. _Lonnon, W. C., Englan_d_. _____ 
_ 

ICE-BOATS-THEIR CONSTRUCTION 
and .\Ianag-ement. With working- drawinJ;!s. details, and 
directir,ns III full. Four engravings. showmg mode of 
construction. Views of the two fasteQt ice.Elailing- boats 
used on the Hudson river In winter. By H. A. Horsfall, 
,\1.E. Conrl-tlnl-'d in Scn:xTIFI(, A1\fEHTCAN SUPPLH:
MEXT. 1. rl'he same number al�{) contains the rules aod 
regulations for the formation of ice-boat (',Iubs, the sail
lnll and rnanag-ement of ice·boats. Price 10 centRo 

The Shipman Auto
matic Steam Engine 

NO SKILLED ENGINEER. 
Kerosene Oil Fuel. 
1.2. 4,6 and 8 horse power. 

r�nr,��:nli:t��cif��rali:t 
SHIPMAN ENGINE CO. 

200 Summer �t.reet. 
BOSTON. MASS. 

A�w. FIBEI 
Mnnnfnctol'Y EMtabli�hed 1761. 

LEA.D PENCILS. COLORIllD PENCILS. SLATE 
PENCILS. WaITING �LATES. STEEL PENS. GOLD 
PENS. INKS. PENf'IL CASES IN SILVER AND IN 
GOLD. STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

�Innufnctory Es[nbli�bed 1761. 

little Giant Drilling Machine 
WITH S'rRAIGHT TABLE. 

Ii'urnislted al!!lo "'ith ""'inginK table 
Arrang-ed for both Hand and Power. 
B�nf: ��o�n�e;
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r�eable is perfectly square with spindle 
and bas adjustment of If} inches. 
Feed has a run of 4 inc hes. 

p,- Send jor jully illustrated Catalogue. 
WELLS BROS. & CO., 

P. O. Box B, (�reenfield, Mass. 

Seventeenth Ellition of 

Experimental Science 

1 �O PalleN Rud 11 U �upel'b Cuts added. 

Just th e thing tor a holiday present for any man, 
womar::..�tudent, teacher, or anV,)na interested in SCience. 

In the nAW matter contained in the last, edition will be 
found the S Cientifi C Use of the Pbono�raph. the curious 
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a', Pllectrical Rocker. Electric Chimes, How to Color 
Lantern Slide., Study of the Stars. and a great deal of 
other new matter WhlCh will prove of interest [0 scien
tt fic readers. 
b�N����I:�rotc:,t�y :���:ll.
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IT.'Sella JOT til1l'l[raltti ClTCUiaT". 

MUNN & CO .. Publishers. 
()ffice of the SCIENTIFIC AMERICAN, 

361 BRUADWAY. l'iEW YORK. 

J citutific �tUtricau. 
DAIMLER MOTOR COMPANY, 

BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

W- Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," L O NG ISLAND CITY, N. Y. 

"Pacific" & "Union" 
Gas & Gasoline 
ENCINES. 
Marine and Station. 
ary. 1 to 75 h.

�
. 
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The CLOBE CAS 
ENCINE co. 

Merion A v. & '9tb St. 
Pbiladelpbia. Pa. 

GRAND RAPIDS, MICH., 
U. S. A. 

M.anufacturers of tbe �i"tz i"'1n
lioJln I'�' n lid -'I n rillt, f.; n!Ol and 
!��;�I�J II f'o�" lB�t�'�andEs�e����� 
Lhzbting. Runs witb man ufac
tured cr natural �as -Boa ts and 
launches. Prices within the reach 
of all. ��g��{r. 

�����
aue. 

ICE-HonSR AND COLD RO()jII.-BY 
R G. Ha.tfleld. With directionsfor cOJ1struction. Four 
engravings. Contained in SCIENT] FTC.A JIERICAN Sup
PLEMENT, No . . j,!,. Price 10 cents. To be bad at this 
office and from all newsdealers 

MESSRS. MUNN & Co, Solicitors 
of Patents. have bad nearly fifty 
years' contmuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
I'atentable by writing to Munn & Co. Comm unications strictly confiden
tial. A band book of patents and 
how to obtain tbem sent free. 

PATENTS 
taken tbrougb Munn & Co. receive 
special notice tn the Scif.'ntific Amt'r· 
ican. This splendid weekly paper, 
elegantly illustra ted, bllS tbe largest 
Circulation of any sci�ntiflc work. f8, a year. Specimen eopies free. 

Address MUNN & CO., 
New York.36l BroadwlU'. 

EMPIRE:----

• BOILER CLEANER • 
---COMPOUND 

We Don't Offer GI·n tl1itie�. but ollr 
Circular will give you the information 
that 

T ";.ill,1u �y:bJ�; .1�" !�l �!� VTr��l· ��: 
Wg£�a::�1::Ji;gc='� r�� �'::1t�
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ble Bldg., 19 Whitehall St., N.'\'. 

HARLEM. RIVER IMPR O V EM E N T  
and Ship Ca.nal.-An interelSting Rccount 0 f the J!reat 
I,wvernrnent work recently completed in New York City. 
Wit.h 3 illustrations. Contained in SCIRNTIFIC A MEH· 
leAN �UPPl.EMENT. No. tOl:i. Price l0ceots. '1'0 be 
had at thiS office and from all newsdealers. 

Stereopticons, 
Lantern Slides. 

WE ARE MAKERS. 
a:r Write jor CatalogueM. 

McIntosh B�ltery & ODtlcal Co, 
CHICACO. 

Rellistors "n accurate account· 0 f work done 0 n printing 
pre�ses, grain talJies, weiI'! hing, measuring and other 
automatic maebtnes. Counts up to 1.000.(UJ and repeats 
automatically. Simple, accurate, durable. Special count
ers to order. JT Send for Circular. 

(:. J. 11011'1', Il,·iotol. C onn •• U.l'O. A. 

SPECIAL OFFER! 

DIGEST OF U. S. GyeLE PATENTS. 
The Publishers are closin� out the remnant of 

tbe edition of cycle publicatIOns at $35.lXI, tb e sub
scription price tor wbich was: Digest of U.S. Pat--
ifs��1�1:1��rs���a;!y��
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chronologically arranged under 72 sub�clasBes . . . .  � $50 00 
Cycle Monttily (perpetuating the digest) years 

1892
T

• '�3 and '91, at t5.00per annum. . .............. 1500 
bird Vol. 01' Lists of Patents and references by 

NUMBER, NAME and DATE CITED in the EXAMI
NATION of APPLICATION8.1789 to July, 1893 (con· 
tinued in tbe Index to tbe Cycle Montbly from 
July, 18!131.................... ............... ............ 25 00 

Total. . . .. ................ '. .. ............ -:i'oo 00 
Rednc .. " to S3l>.tlO. 

By the use of these works expert examinations can be 
made with certainty and ease. 

These works are perpetuated by a Quarterly List of 
the Patents and References from January, 1895, at $3,00 
Fci: .;;r;.�g�.

for the Untted States and Canada, and �.50 
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Care of U. 8 •• ·ntent Ofllce, WushiugtulI, D. C .  

Tho TYDOwritor 
EXCHANGE, 

H Barclay St., New York. 
156 Adams St., Chicago, 
38 Court Sq., Boston. 
We will save you from 10 to 

50 per ce�t .
. 
o� 'It;WI�r,';;;'f �!It!t�;;;:.' . . . 

ARMS &. LECS 
WITH RUBBER HANDS & FEET. 

The Most Natural, Comfortable and 
Durable. Over 16,000 in use. 

New Patents and Important Improve· 
ment. U. S. Gov't Manufacturer. 

Illustrated book of ® pages and for· 
mula for measuring sent free. 

� IT See illustrated article in SCI. AM. � oj August 3. 1895. 
MARKS, 701 Broadway, NEW YORK CITY. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest improved and only 12 to 1 Motor 
now ready for tbe market. 18 to Mlft. 
Launches. 2.3,6 and 7 horse power. 
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IUnl'ine Vapor Enaine Co., Jersey City, N. J. 

SANITARY SOAP VASE 
PREVEN'I'1'i disease, w .... te. pilfer. 
ing of soap. cJoggtne- of Wfl.�te pipes, 
stain of marble, unclell.nly soap dish. 

A t' FOil D,; eacb user fresb, dry 
pure soap. 

The Un/II Clean, Sanitary, and Safe 
1t1alJ to use soap_ 

Aamts Wanted. 
Sanitary Soap Vase Co., 

Aqueduct Bldg .• ROCHESTER, N. Y. 

TO BUSINESS MEN 
rrhe value of tne SCIENTIFIC AMERICAN as an adver

tisinll medium cannot be overestimated. Its circulation 
is many times Ilreater tnan that of any similar journal 
DOW publisbed. Jt �oes into all the States and 'l'errito· 
ries, and is read in all the principal Ubraries and readinll 
rooms of the world. A business man wants somethinll 
mOre than to see his advertisement in a printed news· 
paper. He wants circulation. This he has when he ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
toe advertisinJ;! apent influence you to substitute some 
other paper for ihe SCIENTIFIC AMERICAN when se· 
lecting- a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the ItIZt'nt gets a larger commission from 
the papers having- a sIlUlll circulation than is allOWed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad
dresslUUNN &; CO .. l'nblishel's. 

361 Broadway, New York. 

NEW AUTOMATIC LEAVES YOUR HANDLEBAR FREE 
� BICYCLE BELLa \/'IILL NOT GET OUT or ORDER !'S r�'" BUTTON H��� � , PRESS THE WIRE,AND IT WIL� 
� ,,!"�:,..I RING LOUD,�·CO"TlHUOUS LIKE. 

� (] �AN ELEtTRIC BELl,O"L�MUCH LOUOE 
� � AN ORNAMENT ON ANY WHEEL. � ... PRICE 20• POST PAID. 
Q � , HBBR[CKWEDEL' � 315"�8S�NEY/YORK. 

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

WII,l,JAMS MFG. CO •• "AT,A u·\7':on. MH:H. 
16 Murray Street, New York. I 3·'1 Vine Street, Pbilade\phill. Pa. 
36 So. Market Street, Bfl8ton. 73'1 Monadnock, Cblcago. 

© 1895 SCIENTIFIC AMERICAN. INC. 

Architecture, 
Architectural andMechanical DraW' 
ing. Electricity, Steam Engineering 
(Stationary.Marine, Locomotive), Plumbing. Heating, Civil 
Engineering. Coal and Metal Mining, E'lIglid Branche" 

TAUCHT BY MAIL. 
TwentY-ieven Courses of Study. Send for free cir-

Th;il:��r�!:�:n:lb�:;;ie��:J:!� �h<!;ol .. 
S()RANTON, PA. 

I C E 
MACHI!" El'il. Co-rihufil EnllineJil. Ih''''''pl"liI' 
and lJorrlel'!'i' l'ln(' h i nery . THE VILTER 

__ . �F� M99ClintonStreet. Milwaukee, Wis. 

��Q TYPE WHEELS, MODELS LEXPERIM[NTAL WDRK.IMAU.IMCHIROIY 
NtlVElT1E8 .. ETC. NEW 'ORK 6TEf'CL WORKI 100 "AaaAU a! N,Y. 

FOR SALE. �g��
a
�nP�!

e
����f��l�re

a
r:n�

x
�:ri 

with large profit. Increasinlil demand. For particulars, 
address E. W. LISTER, 434 Decatur St., Brooklyn, N. Y. 

Experimental & Model Work 
E. Y. BAILLA RD. 106 Liberty Street, N. Y. 

A firm of well known London Engineers are pre
pared to deal witb tbe Britisb·Indian and Colonial 

PATENTS of an OIL MOTOR 
of from � to 5 Horse Power. Address ., IUnto)'." 
Deacon's Advertising Qffices. lMLeadenhflU St., Lor..don. 

ELECTRICIAN WANTS 
MDMOIOR 

DECOMPOSE WATER 
_-00-ELECTRO PLATING 

L.IGHT--
INCANDESCENT 

-LAMPS 
RUN MACHINERY 8c 

THE ORNAMENTAL IRON INDUS-
try.-Description of the method of manufacturin� 
wrought iron into ornamental and urtistic forms. With 
9 illu�tratlOns. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No.1 020. Price 10 cents. To be bad 
at thiS office and from all newsdealers. 

STEAl !!eEj�s�o�t!n!-a 9a�e��f�r� 
bi!{b or low Water Alarm for Steam 
Boilers. Notbinll to comparewitb 

It. Address. 662 Mullin Street. MONTREAl" CANADA. 

�-_ !3UHL TUBULAR. HtADLICHT 

\���' MANUI"RS or TUBULAR ANH. P D[T�OIT MICH 

F.I�� . . �W��E.�!o!� 
BROOKLYN FIRE BRICK WORKS, 
SS VanDyke l'!tree t. BROOKLYN, N. Y. 

"LINCOLN" RIM LATCH LOCK-t::i.';,� 
f·�t�'r'd.�(lN�:l.r:��t;;r���I���: 
Best In tbe world for 25 cents. We 
will mail Bam

g
leB on receipt .of price. 
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MIl.I.ER LOCK CO. �79 Taeo ny Street, Pbiladelpbin, Pa. 

.1�QdI'lijnJi1 :ffi; subject. tor PUBLIC' EX IBITION8 . .... 
Apro)lta/>Ie _ ..... fo'I' a ma,. _ .. .....u COfiCId/. AIoo, Lan rna tor Home Amueemenl. 220.Y&ge O .. � � 

MCALLiSTER, Mr •. OptlelaD, 4711ilssau St •• N.Y. 

Gi 
BRASS BAND 

Instruments, Drums, Uniforms, Eguip
ments for Bands and Drum Corps. Low

',&�_ est prices ever quoted. Fine Catalog, 400 
Illustrahons,mailedfree' it gives Band 
Music& Instructions for Amateur Bands. 
LYON & HEALY, 33·35 Adams 8t., ClLcago. 

VELOCI'I'Y OF!CE BOATS. A COL-
lection of interestinjil' letters to the editor ot t.he SCIEN
TIFIC Al\IEHlf'AN .on the question of the speed of ice 
boats. dernor.stratlng how and why it i6 that t.hese craft 
s8:il faster than the wind which propels them. Illustrated 
WIth 10 explanatory diHg"rams. Contained in :;cmNTIFIC 
AMEBIC'AN SUPPLE!\IF.�T. No. �14. Price 10 cents. 
To be had at this office :md from all newRdealers. 

Systematic and thorough courses H 
tau ht by able and experienced 
tea�ers. Splendid opportunity for 0 I 
STUDY LAW AT 

fu\�g;!rit�l���n. Send stamp for 
M • Chicago Correspondenoe Sohoo! of Law. E Reaper Block, OHIOAGO, ILL. 
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