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A Great Repository oj' Practical ana 

Scientific Information. 
One of the Fullest, l!'reshest, and Moot Vahlable Handbooks 

of the Age. I'lUMspensable to Every PracU<:al Man. 

Price $2.00. Free of Postage to any Addre88 In the World. 

The TlchDo-�h.Cllllcli�t Dack: 
Containing Several Thoull8lld BeoeIJIts coverin.lr the Latest, most Important, and mllllt UsefiJl Discoveries In 

g.��i:;;�t��gd��i��lrE��"Jig�Ie#f;�'i:';ti�� German of Drs. Winckler, Elsner. Heintze, Mierzinski, 
�liYI:.:inT. ���t ':.� �"j=li��'w��t�p't����W:i!.r. Secretary of the Franklin Institute, Philadelphia. Illustrated by 78 engravings, one voJume, over 500 pages, 
!�,:,go��'f:f:r ��::'��n".:;,a����i�:.\l� :'�"l�::!ity of matter. 

Price ,2.00, fr .. of postage to any address in the world. 

te�oft�¥Sc�;g,{�rc,;����h:!.'tf?;:}Jj 'tos� 
to anyone in any part of the World who will fwrnish his 
OOd.ress. 

HENRY CAREY BAIRD .t. CO. 
INDUSTRlALPUlILISHERB,BOOKSELLERS &; IMpORTERS 

SIt) Walnut St., Philadelphia, Pa" U, !'i, A. 

Prosperous is 
Ihe FARMER 

who reads the 

EPITOMIST 

• Send us your Name and Address, with 10 CENTS and we will send youa complete copy of the 

tr!�t��! 8!��!!� th��G��! TURAL EPITOMIST, and PREMIUM LIST, all postl'aid. j 
Big Inducemen ts to Club Raisers. Address EPlTOMIST PUB. Co., Indianapolis, Ind. 

K a. ORE BREAKER 
fupacity up to 200 toIlS per hour, 

Has produced more ballast, road 
::te��1:rn�r����e� ��i�::' than 

Builders of High Grade Mining Machinery. Send for Catalogues. 
CATES IRON WORKS, 

511 () So. Clinton St .. Chicago 
136 C, Liberty Stree� New York. 

237 C, Franklin St., Boston. M88I1 
CALIFOR1HA EXCURSIONS, xCUl"Blon Company have on. to all prlnolpal Callcttles from all point,s On 

a.t on Wednesday of each 17th, and passengers will he ion. There are no PaCific accommodations at less e,,-address A. Phillips & Co., elphla, or call on nearest 

l. G. WINN MFG. CO. 
1168. PeIl1lSJlvania. Bt.,Inclla.napolia, Ind, 

Models and 
Experimental Machinery. 

Will make any trick or device wanted. 
Articles Manufactured for the Trade, Write for Information hooks and prices. 

JUST PUBLISHED. 

� tar * lIla p8 
B y  Richard A, Proctor , F .R,AS. 

* * * 
A series of twelve elegantly prlnted Maps of the Heavens, one for every month in the year. Specially prepared for use In North Amerl"". With descriptions accompanying each map, giving the names of the prinCIpal stars and constellations, showing their relative posltion� at given hours and days of the month. A most beautiful and convenient work, specially adapted for the use of those whO desire to IIIlqnire .. general knowled�e of the statty realms. To which Is added a description of the method of preparing and using artificial luminous .tar. as an ,.14 In fixing In the mind the name. and place. of the various start! and constellatlol1ll. by Alfred E. Beach. Altogether this i. one of the m""t po pular, useful, 

and valuable works of the kind ever publlabeil. One quarto volume, elegantly hound in cloth. PrIl!e 
.. �.�O, postpaId. 

MUNN & CO., Publishers, 
361 Broadway. lSew VOl'k. 

',ieutilt, �tutri'". 
TE:E �';OLIN:J:J 

AIID GASOLIIIE E,RGIIIES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES, 

THE OLIN GAS ENGINE CO., 
222 OHIOAGO STREET, BUFFALO, NEW YORK. 

SCIENTIFIC AMERICAN DYNAMO. Description of a plain shunt-wound dynamo of simple 
�g�gt'���r-I:��:s�"r�::.r��� o� �'fb��t 0�fe8� � 
5 h. p. motor. This machine was oonstruct.;:r espeolally for the benefit of the readers of the Scientific American, by Mr. W. S. Bishop. of New Haven, Conn. It Is de-
��e�?r�f.;'���:tr�:,'� s[',ipy:'e:i�=� ��: t,:�y�t�� use, hut who do not care to enter into the subject scientifiCally. With lU lllustrations. Contained In I\CIENTIFIC 
AMERICAN 8UPPLEMENT, No. S6�.PricelOcents. To 
be had lit this office and from all newsdealers. 

OASTINGS and PARTS EXCURSIONS TO THE NATIONAL CAPITOL, for 6£1, 865, and 0 ther DYnamos and Motors described In Sol. Am. Supplements. Engine Castings � to 6 h p. 
TELEPHONE Materials. 

ELEOTRICAL SUPPLIES. 
Smd stamp jor cataWgue. 

PALMER BItOS" 
MlanulI, (Jonn. 

ELEc'rRO MOTOR. SIMPLE. HOW TO 
::::gr d��I�J'a�dog���r;;�c��0:t �e�foa�s�l��� amateurs to make a motor w nich miJ;!'ht be driven With advant age by a currAnt derived from a battery, and which w{)uld hnve sutticient. power to operate a foot lathe or any mactnnf' requirinR' not over one man pOwer. \\Ith 1 1  figure •. Contained In SCnNTIFIC AIIIEIU(,AN 
8UPPLBMKNT. No. 641. !'rice 10 cents. To be had at this otllce and from all newsdealers. 

DEAFNESS 
and HEAD NOISES relieved hyuslng 
Wilson's Common Sense Ear DrnmM New sclentlllc Invention, entirely dlJrerent In construction from all other devices. Assist the deaf when all other devices fall, and where medical skill has given no relief. : 
�::: �ewf::'i;r ����r:tl:1�ill��l��lnvt�i�lf� for pamphlet. IF Mention this paper. WILSON EAR JlRUM MFG. CO., 

LOUISVILLE, Ky. 

DRILL CHUCKS. 

THE GADEY AIR GRATE. Lease. See SCIENTlJ'IC AlUmfBROWN BROS. MFG. 00., 
CAGO,lLL. 

Knitted underwear Is In vogue. The beet machinery for Its mannfacture, such as 
SHIR T MACHINES, SLEEVE RS, 

BAR STITCH MACHINES, etc., 
are made hy !SCOTT & WILLIAMS, 

�077 E. Cumherland Street, Phlladelphla, P&', U. S. A. 
BELL TELEPHONE. f�tn�y�:��;y:!t� 
pair of Bell Electric Telephones, with full instructions for 1!Jl!l. etc., for $4000. Electrical supplies. C. L. WOOL
LEY, .llll.8nUTactUl'eJ', 413 Robert Street, Baltlmore, Md. 

Rubber Rolls and W·heels. Power Wringing Machines, Drying and. Ventllatlng Fans. All styles of Trucks made toorde .. � Catalogues 
tr/le. GEOltGl!: P. (JI.AltK, .. Box J .. Windsor Locka, Conn, 

al&h�d �e����re�,:'f Elizabet adelphia to Washlmlton, under th s. Cook & Son, the famous 
j��u�r/tlenJ:.roh� e29?'l��ffi�an:�f;'i= �: The rate from New York Newark and Elizabeth will be 
�13.oo, from Trenton �12.2I!, and from Philadelphia $11.001 which will Include transrers between depot and hote 
��<! ��:l:�fJ f�:� ��ruygrta��n:b�;�'!.���nrrg� station, foot of Liberty Str A. M., leave Newark, 
C. R. R. of N. J" 8.M A. M., tho Royal Blue Line, 
MIh !itdM:M:�i':l��;,.,�8, �l� A. Aan�21lhh�m':!t: nut Streets, 11.42 A. M., and will arrive at Wash\njlton 3.OOP. M. 
�..'i �¥!:ttm,�� :ria:M� 3:�:ee�u:;:.��:,hg� �!� of ssle, thus a1I'ording tourists an 0wrtunity to visit ��: 8��U�p'ulldlngS and places of In rest In and about 

For more detailed Information call on or write Thomas 
�����!�:'P�la�p�ra.adway, New York, or 828 Chest-

lonitor Incubator. lUlllOlre<18 of testimonials as to over all other makes. 
MEDALS and DIPLOMA AWARDED 

AT THE WORLD'S FAIR. Large� mC��8�� stamp, 
A. F. e:a RACE ST., BRISTOL, CONN, �For INOUBATORS and 

,_ Moisture Gauge SIOK ROOMS. or Weather Indicator. Mailed, �l.oo. 
C IOAGO GAUGE MFG. CO., Chicago. 

WORLD'S FAIR HIGHEST AWARDS' 
Medal & Diploma on Ilur INCUBATOR and 
BROODER cOmhlned. Medal on Hot Water Brooder. 

Old .. Rehable" Lew Tllem All, 
If Jjou are lntereeted In 

!:?ndtZi.It, "iilJ:�! 19:o� 
L-----.. �ftit�':,� :O�Wfy vc�'l':t��� 

Reliable Incubator & Brooder Co., Qui ncy, I II. 

MONEY IN SPRINO CHICKENS. 
� - -I 
" '""_'''' I _ • 

, 'v'\ ii, _.� 11 � a.-

he Hen Is Not In It. 
he invincible egg hatcher 
e. "be buaiueu. Price, 

00. Big money. Send 4 eta. 
Catalogue No. -'6. It. tells 2600 BOld ID 1_ 

BUCKEYE INCU8ATO� CO., Springfleld,Ohlo. 

Pipe Fra me Tr uck Baskets 
Wire Standard Truck Baskets 
STEEL" and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 

L. MURRAY MOORE, 
Rochester, N. Y. 

Famllu Ice Mach'lne lce,eto.,ln a few minutes, 110 and up, Filters"l.25and up. Cookers" I. 8eltzateurs I to prepare one's self soda water, $LOO and up. L. DERMIGNY, 126 W.26th St., N. Y. 

MAIl
"I'lUR- MEOHANICAL ENGINEER OR DRAUGHTSMAN; 

Or Illl&l$tY tQ � ebarge of or to superintend the mannfactnre of machinery, by devoting TOW tall! bows to Home !iltady by the method of THE COItRE�POND
EJWE tiCROOI, OF MECliANIC8, SCl'anton, Pa. To begin, students need only 
i<JIo1r /)011' tQ JeI4.'" WlW. �!lJWgea. Bend for FBlIIE CIrcular. 
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S:I.�"'''lD''. To biJ own interest. who deals in ArmB and AmmUDitton. or who aboot ... RIle PUltol, or Shot Gun: and hu not .. copy of IDEAL RAND HOOK, No. 4.A 
ruvr-.::�: �:n�P� tt�r c:!trie�eg:= .�tiflr!r A.m��) BE 
IDEAL MFG. CO., Drawer860, New Haven, <fi:. U. S. A. 

A New and Valuable Book. 

12,500 Receipts. 'f08 Pages. Price $5. 
Bound in Sheep, $6. Halj-Morocco, $6,liO. This splendid work contains a careful compilation 01 the most useful Receipt. and Replies given In the Notes and fiIueries of correspondents as published in the �ci-

�t\: m"a:-y��fJ��� ��:::;Jg:t�t,�Jjiti.;':':-.s; together 
h�:��n;:-�':a:V:eJ�l��::lb:a�����h:=F�f ;: being represented. It is by 1ar the most comprehensive volume of the kind ever placed before the public. The work may be regarded as the product of the stullles and practical experience of the ahlost chemists and workers in all parts of the world; the information given 
���f8�ff6� �bt���i:����r �::r;��e�nd condensed in 
toAig'��I:,v��n�lget�':.i,'b': b.:i:��:�U�:1���':: tries, will here he found answered. Instructions for working many diJferent processes In the arts are given. 
pr����ry ';.�8 fi':iJ I��t'tn)��� r:��h �h':Cr. �� ���::t'i� value in their respective callings. Those who are In search of Independent business or 
�feP�I�:�\�l'Ja��.f tg 1�eh��'ii':eWaa!Wf�0�r:x��':t suggestions. 

a:r Send for De.criptive Circular. 
MUNN & CO., Publishers, 

8CIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 

ACENnCOINI Money selling Be.veridge'SAU_1 
tomatic Cooker. Latest and best cooking utensil ever invent-

���!I :�il���;\S�'b�·ino..':.'!, 1::!� 
One sample Cooker free to b:1II\::�'" good agents. Advertising matter furnished . For full particulars address W, E. BEVEFlIDGE, 'I 
Boy7'R BALTIMORE, Md. 

THE MelEE aOLD PROCESS. Th: r.:\��r �i�hb���e a�I�!�f1�I'::'s l:,.g�'i!tf,t �n lots, and extract 100 per cent. of the assay value of the gold contained in the ore. Charges reasonable. This process can.be obtained on royalty. Address GEO. W. McGEE, 631Sscramento.t\.ve� CHICAGO,ILL. 

VOLNEY W. MASON & CO. 
FRICTlOlI fULLEYS, CLUTCHES, and ELEVA TORS 

PROVIDENCE, R, I. 

Absolute secrecy. rticuiars 
YORK. �parsons Horological Institute. 

earn the Watch Trade 
Engraving a nd Jewelr y Work, 

PARSONS, IDE & CO. pr Circular Ira, 
302 Bradley Ave., PEORIA, ILL. 

The prices of the diJferent publications In the United States, Canada, and Mexico are as follows: 
RATES BY MAIL. The Scientific American (weekly), one year $3.00 The Scientific American Supplement (weekly), one year, - - 5.00 The ScientifiC American, Spanish Edition (month-ly), one year, - - - - - - - - 3.00 The Scientific American Architects and Builders Edition (monthly). one year. _ - 2.00 

COMBINED RATES. The Scientific American and Supplement - '7.00 The ScIentific American and Architects and lIuild-
era Edition, - - 5.00 The Scientific American, Supplement, and Archi-tects and Builders Edition, 11.00 

Proportionate Rates for S;',< JJ[ onths • 

or ��1�:��":.l';':,��� ����'tU'��de��mlt hy pootal 
MUNN & CO .. 361 Broadway. New YOl'k. 
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