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HEN�Y CA�EY BAI�D & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut St., Philadelphia, Pa., U. S. A .  
ar Our New aud Revised Catalogue o f  Practical and 

Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci-
���;PJ'��el1 �;h�Jt�� ���t:�� �� � i'Jri:��W;: 
address. 

Latest Scientific 
Publications. 

AN INTRO))UCTION TO THE S'I'UDY OF 
MF.'I'A 1.1. URGY. 

6��1����':,�'c�l'l:i�.'k.��,
d�i::�Of�e�i��� 

the Royal College of Science. C hemist and Assayer of 
the Royal Mint. Illustrated. 8vo, cloth. Price .. $4.00 

TH.: llU:'I'A I.Ll'RGY OF C�OLII. 

:, �in��k'illrt�ed �yS�r01=g�ati'.�. \tb��l..';���� 
C.B., F.R.S. With numerous il ustrations. 1 vol. 8vo. 
Price ........ ............. ............................... $6.50 

ORE AND STO'iE MI'ING. 
A Textbook of. For the use of Mine Owners, Mine 
Managers, Prospectors, and all interested in Ore and 
Stone Mining. By Clement Le Neve Foster, D.'c., 
F.R.S., Professor of Mining, Royal Colleg e of Science, 
H. M. Inspector of Mines. With 700 illustrations. 
Large 8vo. Price................. ...... .. .......... $10.00 

'I'H.; W \1'ER SI·PPI.Y OF TOWNS \ ,D 
TilE c'O'i,,'rRUC'I'IO:S of \\' A'I'�;I( WI)RK�. 
A Practical Treatise for the use of Jl)ngineers and Stu
dents of Engineering. By W. R. Burton, Assoc. Inst. 
C E .. Professor of Sanitary Engineering m the lmpe-
rl:in1J3i:e��t� :f��!�h�a�a:eC::COf 1�r%:j���:B

a� �aterworks,R by Professor John Milne, F.R�. Large 
8vo, with 257 illustrations and 44 plates. Price . . . • .  $9.00 

EI.EI"I'RICITY Al'iD ,UAGNE'I'ISM. 
By C.G, Knott, D.Sc (Ed in.). l2mo, cloth. Price .75c. 

DICTIO'AR I IIF TtlJo: AU'I'IVJo: PRHiCI
l'LIl� 01<' PJ.A1\ T"'. 
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General Indexes. Crown MVO, cloth. Price ..... ... f3.00 
THI'; �EW UNITED ST.'TJo:S DISPE:\�A

'I'URY. 
Seventeenth edition. ByProfessors Wood, Remington 

and Sootier. The 17th edition of this indispensable 
gnlde andauthority has been carefully and thoroughly 
revi sed upon the basis of th e New PbRrnlacopreia by 
the editors, Professors Wood, Remington and Sootier. 
1!174 pages, witb original illustrations. pric� Cloth ex· 

l:-'')je�:'� �J:::���itro�. 
half RUSSia, $9. . Patent 

801 ItCIl ANI) \lODE OF ,..OLAR E .... ERGY. 
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nr Far sal8by aU Booksellers, ar will be stmt dlirect by the 
Publishers, 

J, S, LIPPINCOTT COMPANY, Philadelphia, Pa. 

VANDUZEN SJr,.M PUMP 
THE BEST lit THE WORLD. 

Pumps Any Kind of Liquid. 
in Order. never Clogl nor 
Every Pump Guaranteed. 

SIZES.--to Gallon. per Hour. 
Cost 87 to$70each. Addre •• 
THE VANDUZEN &. TIFT CO" 

IOUol08 E. S.eond St., Cincinnati. O. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has these areat Advantages: 

The speed ca.n be instantlr changed trom Oto 1600 
:uthbeU:':!d�� � 83��;.�:�tB�q�al�d:l;:�� 
sma.llest or largest drills within its range-a. WOD
w�rful economy in time a d great saving in driB 
brelokage. Send for catalogue. W. F. & JNO. BARNES CO., 

1999 Ruby St.. Rockford, Ill, 

REOENTL Y PUBLISHED, 

THE MANUFACTURE OF 
Liquors and Preserves. 

By J. DE BREVAN8. 
PRICE $3.00, POSTPAID. 

The author I s  an eminpnt French chemist who hall 
devoted much time and study to the preparation of 
Liquors and Preserves. The great value of the work 
consists in the formulas, which number over 3{.(), and 
are so arranged that, if the manufacturer has no dis
tilling plant of his own, he can still make many of the 
liquors from the essences. The manufacture of French 
l;q,wwrs, etc., from essences is very prolltable and does 
notrequire large capital. Tbe raw materials, the pl"n� 
of the distiller, etc., are described according to the best 
modem practice. The book has 65 illustratiOns, 18 ta
bles, and a full Index. 

pr Send jor Table of Contents. 
ntEUN'lSr db 0<> • Publisher., 

SCIENTIlI'IC AIIlERICAN OFFICE. 
361.Broaclwa)'. New York. 
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"THE DENSMORE" �:I.t-'I]::iMII» 
"'11he World's Greatest 'l�ypewl·itel·." 

Lightest touch which means least fatigue. 
To his own InlereBt. who deal! in A'fm8 and Ammunrtion or ,.ho ahoota a Rl1ie PlS.Ol, or t-hot Gun an d ba9 not a 'lOP! of IDK'\L HAND HOOK, No. :1. A 80 r� of Bolid iliformll.lion, Ju�t out. (Mention Scienrifio American.) BE 
ttEAi.d Mn:�: O���,EED�a��co;6nl��Nc:�dl :�:.�:o<-��.tT: � A. 

With fewer parts than others attains more ends. 
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ns. 1 A rc h itectural .Eooks 
DEN�IUORE TYPEWIUTER uo •• �tJ� Broadway, New York. 

--

Useful, Beautiful and Cheap, 
TO INVENTORS. ruie��l'Wi'!�WMa�:r,��� 
and lUod .. ls, oft'ers :SpeCial Fn cililies to Invent-
��. a,:'u:.";����,r��!t 

o�! ��';:'� ��,:t �'i�erl� 
work. 1J.housands of men have crude t�ongh really val
uable ideas, which they lack mechanical training to de
velop. Novelties and patented articles manufactured 
by contract. 181 �elleca �t., Cleveland, Ohio, 

You Cannot Cut Yourself. 
A Delicious Shave. 

No Skin Disease. 
A CONTINUAL ECONOMY. 

Lasts a Lifetime. 
Razor, $2.00. 
Machine and Strop, $1.75. 
Botb In one box. $3.75. 
E. LOTHAR SCHMITZ, 

�{ATCH � MACHINERY. 

PATENTS 

I��'!tto 
TYPE WHEELS. MODELl &..EXPERIMENTAL WORK_IMALLIU'taiIllEKf NIlVE\.T1ES8tETc.. PlEWl'DRK aTENClLWDRK8 toO NIl_AU 8! ... ". 

THE FISHER 
Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 
�'or Steam Pumps tilling elevated open tanks, 

are the most positive and durable devices 
R �f,1� l�� �e ��1�{1r!i. ar Send for circulars and testimonials. 

I?),," I It GOVEIC 1'10 II • 0., 
201 8. 1st Avenue. Marshalltown, Iowa. 

WANTED. 

FWu�!����ss:�l'lr��e��f�=��S. 
La. Red Cypress Wood Tanks a speCialty. 

W. E. CAI,IlWI>LI, CO .. 
217 E. Main Street, Louisville, Ky. 

<lAS .". UASOLINE ENGINES 
fOR ELECTRIC LIGHTING,PUMPING, 

A"."':LL,5MALLJ:lOWER� PURPOSES. 
L�NCH E�GINES.� •• LAUNCHE5. 

MONlliOR'VAPC;'; ENGINE 
• .. PoWE R COMPANY, 

....; E.RIE ST.,6�NO RAPI05jMICHI6AN. - SEND "'OR CIRCUl.AR. 

HYPNOTISM: �:sll;':c
a:rre�bt:;e:nY:f�e� s1Ili:'s� 

book, $1. Dr. Anderson, S.A�O, Masonic Tem. Chicago 

MOD E L �:::eB�xl))ri��� t'!1JV IG��:at �����:1� 
Armatures rewound. 'TIl kinds of Electrical Applian
ces made. C. R. NETHING, 148 Centre St., New York. 

The llIost Useful '('001 in an), Shop is the 

RIVETT LATHE 
HADmBY 

FANEUIL WATCH 'TOOL CO. 
BKIGII'l'ON, 

BOSTON. MAS!!., U. S. A. 
Anybody intereSted, write 

for particulars. 
Jf"'orld's Columbian Exposition. 

�elld fur Pamphlet. 
JA1UE" I.EFFEL & CO., 
:Springfield, Ohio, U. S. A, 

11lrlfill [iii LANTERNS WANTED 8l�lc'IMW It dlJ 'lHAR BACH &'CO.809FilbertSt. Phila, Pa. 

THE LINK- BELT COMPANIES, 
PHILADELPmA. NEW YORK. OHIOAGO. 

gmn���:I�r�hU�����"3":'�s� use 

Ewo,·t I.ink-Belting (31 regular sizes). 

��ib'i-� �t1r�:h�re
P�elf�:b�ansmissions, 

cant Journal BearinJ!s. 
J[

C��!�i 'i.'l ��r '::��';,��y'g and lliiiiliiiiilllllllii_':'as 
I'hilndelphio address, ·.!tI�O Huntinll' "ark A v. 

T:::S::E ';;';;OLI�"" 

AIID GASOLIIIE EIIGIIIES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

T�E C>LX1V G-.A.& E:N'G-XN'E 0<>., 
222 CH,ICACO STREET, BUFFALO, NEW YORK. 

aUlnrle...uoles Ena-1neel'luc CIl., 39-:41
·
Co.·tlallclt Street, New Yllrk, Aa-ellt., 
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Any person about to erect a dwelling house or sta
ble . either in the country or city, or any builder wishing 
to examine the latest and best plans for a cburch 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCHITECTS' AND BOILDEHS' EDITION of the SCI· 
ENTIFIC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will lind tbe 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be' 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched In 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

DUNN & CO., Publishers, 

361 Broad-way, Ne-w York. 

ALLEf"U--'L�' CASTINGS FROM SPECIAL ERNS 
pi '-====:-1\ 0 AN-O FINE GRAY IRON ALSO STEEL 

�DEVLIN •. FINE TINNING J�-N" PAT'.",,, 
,\) � FINISHING. I"ING --- ,..,. J rtlOMP\ LEHIGH AVE .l< Af"ERICA� PHILA ,�� 

and HEAD NOISES relieved byU:sing 
Wilson's Cornmon 8ellse Enl' ])I'UIII ... 
New scientiflc invention, entirely different 
in construc::.ion from all other devices. Ali
sist the deaf when all other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable. and. invisible; 
have no wire or string attachment. \i rite 
for pampblet. flr Mention this poper. 

WILSON EAR JIRUM MFG. CO., 
LoUISVILLE, Ky. 

VOL�EY W. MASON & CO. 
rRIGTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROVIDEl'iCE, R. L �TELESCOPP,c c, • CATALOGU£ 
W& D. MOGEY. 

-� . BAYONNE CITY N ,J  ..- HIGH GRADE ONLY. Warranted. Contract
ors desiring a trustworthy Jack Screw. adru:ess RUMSEY & CO., Ltd., Seneca Falls. N. Y. 

!TelePhones 
• ��r��\����ee 

C�;;::'��1�i��;'��trder. 
Suitable for exchanges or private plants. 

Dr Send jor Testi'l1Wnials and Prices. 
Some good territory left for reliable agents. 

MASON TELEPHONE Co., RICHMOND, VA. 

A Valuable -gook 

12,500 Receil'ts. 70S Pages. Price $5. 
Bound in Sheep, $6. Halj-Jlo'focco, $6.�O. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies �iven in the Notes 
and Queries of correspondents as publIshed in the �ci
enlifie A JDel'ieRn durin!lthe past flfty rears; together 
with many valuable and important additJons. 

h::: ��llid�d:: vn
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being repres'>nted. IriS by tar the most comprehensive 
volume of the kind ever placed before tbe public. 

Tbe work may be regarded as tbe product of the stUd
ies and I.lractical experience of the ablest chemists and 
workers In all parts of the world j the information given 
being of the highest value. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be tloou!,ht of. relatinll 
to formulre used in the various manufacturing indus
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

pr'!i1:��fy ':,�IY II� i��'i.'1ftd
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value in their respective callings. 
Those who are In search of independent business or 

��P�{�\:�\�fJa��cf 1:: we
h�'a'i�s

a�r��r:i'lJte':i 
suggestions. ar Send jar Descriptive Circular 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broaclwa),. New York, 
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