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Foun<!ed bJJ Mathew Careu, 1785. 

HENRY CAREY BAIRD &. CO. 
IX/)L'STRIAL PUl1LISHEltS, BOUKSELLERS &IMPORTERS 

�HI Wa lnnl "I .. l'hiinrit'lphia. Pa .. U.S.A. 

� Our New Hurt Revised Catalogue ot Practical and Scientitlc Book�. 00 pages. avo. and our other CatalolZues and Circulars. the whole coverlllJ;!' every tlraneh of Science aplJlied to the Arttlo. sent free and free of pm�talle to any one in any part of the world wtlO will furnish his address. 

MA�AGING ENGINEER·� 
wanted for a concern In Berlin. which manufactures Electrtc and Hydraulic Elevators. wbo c,an prove tbat 
!:A�e�¥e�l��i��;� ��ni��oO�; l:bfee �U�i��WlyO�:l cheapen t be method of manufacture. Plesse send ex ... pliclt offers. state earliest time of readiness to beJltn and salary expected under I. L.7981, Rudolf Mosse. Hamburg 

WARRANTED 

OAK· DESKS. 
�I'i'pb, _ -_ -_ -_ 'lg:l:l 
M " 16.00 
60 "  - - - - 18.00 

nr Serut jor Catalog1U8. 

AMERICAN DESK 
and SEA TINO CO. 

CHICAGO, U. S. A. 

F.I �� . . � f!J! � p�!�!O�!�. 
BRIIOKLYN FIRE BRICK WORKS. 

!'OS Vall Dyke !Stl'eet. B(tOOK I. YN, N. Y. 

STEREOPTICONS 
Lantern Slides 

.... ------WE AR.E MAKERS 
IF Write for CataloQue M. 

Mcintosh Battery & Optical Co. 
• • CHICACO 0 • 

CONTRACTS WA NTED. 
To manllfactnre Hardware SDOOialties. Pat'd Novelties and �beet Metal Stamping. Lang Mig. Co., Racine,WIs. 

A Valuable gook 
FOR THE HOLIDAYS. 

12,500 BeceilHto. 
Bmmd '" Sheep, 86. Half-Morocco, 8f;.;)0. 

This splendid work contains a careful compilatIOn of the most uaeful Receiptb and RepJies /liven in tlJeNotes and Queries of correspondent� as published in the !'I'd. 
t-lI' i lie A In('''1('a II dnrln� the past fifty years; together with many valuable and important additions. 
b�:�'��llJ�:d: vnt"ea��� .���:lIb:a��b6ti�h:i�JJr a�� being represented. It is by 'far the most comprehensive volume of tbe kind ever placed before the public. 

The 'Work may be regarded as the pl'oduct of the r;ltud. ieB and practical experience of the ablest chemists and 
�e��e��i:h:nhy:reSM���f:e������:�� �g�����8��1� conCise form convenient for ready use. 

Aimost every inquiry that can be tlJou�ht of. relatinJZ to formulm used in the various manufacturinJZ inttuitries, will here be found anawered. 
Instructions for working many ditrerent procesees in the arts are �iven. 

pr���gry v:..WI fia,:;'i l�nt'f.�'l?'oJ� n':�Kb �b"a�cps �� ��� va:ue in their respective callings, 
Those wbo are in searcb of Independent buslnells or 

��P�i�:��':�1a��5 � ��eb�'::etT8a���r:�iere,�t Im�ge8tioDB. IT Se1!d for Descriptive Circu/m'. 
MUNN & CO., Publishers, 

iOCIENTIFIC AM ERICAN OFFICE. 

361 Broadway, New York. 

� cieutific �lUctitaU. 

DAIMLER M O T O R COMPANY, 
BUILDERS OF 

HiGhest Grade SinGle and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No �moke 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. 
Send for Illustrated Catalogue and Price List. 

"STEINWAY," LONG ISLAND OITY, N. Y. 

ELASTIC ROTARY-BLOW 
RIVETING MACHINE 
}i'''or riveting to�etber various articles of bardware. bicycle chains. �ricultural implements, mecbanics' tools. sewing machine attachments, and almost every class of work where ri v etinR is req uired. 

nr Write jor Descriptions and Prices. 

JOHN AD'" & SON, 
�OO State St., New Have", COlli'. 

�!'_. . J��.:rJf Practical Electricity �1lt1 IlIstl'uelive, I .. Ier .... tina-. Up to da. t· 

ONEDOLLAR Electrical Industries Pub. Co., 
A YEAR Sampre copy HJc. 98 Jackson St., CHfCAGO 

"BABY"� 
SEWING MAOHINE. 

large a.ct size atest wonder, with a �am of its sewing. sent with our catalol!ue of 5,ml 'l'ricks and �oveltieMt upon application. Fastened by Clamp furnished witb eacb machine, but not sbown in cut. 
PECK & SNYDER, 130 Nassau St., New York. 

Genuine Hard Porcelain 
FOR 

ELECTRICAL PURPOSES. 
Prices and Estimates on Special 

Work G iven on Application. 

BRUNT It THOMPSON, 
Successorst o HENRY BRUN T & SON, Manufacturers. 

East Liverpool. Ohio. 

... . 

\ 

ALCO VAPOR LAUNCH 
Engine and Helm tontrolled from Bow Latest improved and only 12 to 1 Motor now ready for tbe market. 18 to 40 ft. Launcbes. 2.3.5 aLd 7 borse power. 

S. �, ._------

�E 
.,� 
r:� 

R �,.V!�b.al�d �OIJ BlE -WARP 
BUNTINfi FL�(j� 

<AU F LA C; . 

AI TO D'.&.ILIT� or 

"''oIEoI�� . \tftf 1"1'1;. .. 
ruc.s ,,� __ .sl' .. .",,1 

'*i.� MANUFAGTORY II;;:", 'OLOW, .nntu.t. 
. r5TRfN(rTH Of MUUIAU .. fll"MERICA '''" .... 

to 
. V. === 5I�\" UITIAI�Y 

�IlKJlJ.lISHIP. �BEST PRODUCED . • "'� '0 •.... �� "'n_' 
447-45\ CHURCH STREET, EASTON, PA • 

. _0· . SCIENTIFIC FOITNTAIN PI<;N . 

SAVE; TWO PROFITS. 
011 neuter" direct from llaL:er to U8er. 
Spcc..·lul Chri8tluolt OWer. This No. 15 Econ-
���,{pf..;�n��h S��11:�rt!!!'�o�i�9� s���� 
�i�ll!

t
�
s
lt;s�&�1r g���u����jlrMJll::���I:� 

in 8CVere weather for I cent au hour. 
The No. 10, one size smaller, i8 30 inches high, 

wUi heat a 20 foot room perfectly. Former 
price 88.00, now IM.50. Money refunded if not 
satisfactory. ,Ju"t the thin .. for 8 Chl'l ...... 
ma .. PreAent. Agents wanted tor our Dia-

��'�����������o��OO
r
r.�:�·�� 

Holtzap1Je1. A full description of tbitl interesting proceS M and of the apJJuratus employed: with a discussion of itM capabilities and present and future applications. With 8 i11\l�trati(jn�. Contained in SCIE'STIP'IC AMER
(('AN S(TPPr.EMF.�T. No .. 1010. Price 10 cents. 'ro be had at thiM uffice and truw all newsdealers. 

PUZZLE PENKNIFE. 10e. 

VA-HAI?!-; pt b@§bs:E���� 
ellrand1e. Ptul the buttou audit Gpeaa.-Wol'th �5e . .. . knlre alldt5.00 .. 
• �nl" A .ample ofoul' 1000 Oarpio., mailed POltpald 'WIth C.� f01' lOe. 
ROBT. B.lNGJl:RSOLL .. B.Kf). 6ii CORTLANDT ST.N .. Y. CITt. 

Does Your Cash Balance? Are All Credit Sales Charged? 
The8eal'e two �erloIl8ob8taele8 THE PECK CASH RECISTER and can be ovel'corne by ul!llng 

Mannfactnl'ed by'l'HE PECK VASH JtEGI,.;TER C01UPANY, SYRACUSE, N. Y., U. S. A. 

MESSRS. Mu'". & co., Solicitors of PatelltM. l..w.ve bud nearly fifty yearM' COlltinuUUM experience. Any One may quick.ly atlcertuin. free. w:t��htibl:�yi������o�� K[���bIY �� �mmunication� strictly confidential. A handuook of patents and bow to outain them sent free. 

PATENTS 
taken througb Munn & Co. receive special not ice in the Scif"nt ilk A Ilit' 1'
tom. Tbis splendid weekly paper, elegantly illustrated, b aM the largest circulation of any scientinc work. 13 a year. SpeCimen copieM free. Address �JUNN & CO., New York. 361 Broadway. 

I 
STUDY LAW AT 
Systematic and thorough courses 

. 
taught by able and experienced 

O
H 

teachers. Splendid opportunity for 
fJ�;tartetcU;I��n. Send stamp for 

M 
(Jbj:!:!�r:����"1�&�r'L. E 

MUSIC BOX lJ�t
l'i8J �e::� ftfJ'lHfIIMItd 

Tunes unlimited. See I Hear it I�'" 
IcPu WISH to sell? v'b°u WANT a BARGAIN? 
I:Y. Iriy&i (I)LANTERNI WANTED 
� .... f.\ � AND FOR. SALE �"_"'_._����OR EXOHANGE. 

D fon care to �AVE MONEY on Lanterll� and Shdes of our OWN MAKE or 01 hen. Bend for catalogue to 
HARBACH & cO.r·':M'l'::f\''i!iiii 

Improved Acme Jacketed Kettles, Pt 
PLAIN OR PORCELAIN LINED. Special GOOd

. 
s i'i,.ft��,,�� PORCELAINED . . . ' . . . 

THE !"l'I'I' ART & l'ETEIl�ON CO. f Broad I'< Tatbam Sts., BURLINGTON. N. J.. -

RED CEDAR TANKS, 
CYUNDERS and CAISSONS-of Pine or Cypress-any 'i�e. 

WIL1�tA;\IS llIFG. (:0 •• KAI,A\I,\:f.OIl. lllH'H. 
16:Murray Street, New York. I 3"n Vine �treet, Pbiladelpbla, Pa. 
36 So...Market Street, Bl)8ton. '131 Monadnock, Cbicago. 
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PROPOSALS. 

pRVr������t p�!f' ��¥�<Jt!�:Of ��st���r?e�!� ter. West Point, N. Y., December 14. 1895.-Sealed P' 0-posals in triplicate will be received at this Office antil noon. Monday. January 13, 1896, for the constrncUon ot u Memorial Hall. Plans can be seen and forms and spPc::iftcations obtained at this office orattheofHceof Messl's. 
���i�or�t��y�n��':.\t'lit�����t;�(l� �f� �e�':.'a all proposals. J. B. BEtLlNGER, CaPtalnandA.�.M .• 
U.S .. Army. 

ICE M.t('HINE,... Corii •• lo:lllrille�. U,·p"""r�' 
nnci nurtler;t' [llncbinery. THE VILTER 
MFG. CO., !!99 C1lnto& Street, Milwaukee, Wis. 

�ittee 
TY .. E WHEELS. MODELl L.fXPEftIMENTAL Wopuc.1MAlJ.1IMI1J1B'f 
HOytLTlEa • ETC. N£W TDftIit aTEfClL WQNliI 100 NAUAU I! N .. y. 

vv .A.i'TT�:I:) 
Wire speclaltie. to manufacture In quantities. Send samples for priCes on work or tools. 

L. R. Hitchcock. Watertown, Conll. 

ELECTRICITY PA PERS 
�g: �: ��� t� M!��! ¥�l:,';)�gne. I

I 
Pric� each 10c. 

No.3. How tu Make an Electro Motor. Bubier Pub. Co. 
No.4. How to Make a Storage Battery. Lynn. Mass. 

W E  DRILL W E LLS 

A 'IER 1(:'\ N At�ENVV IN I,OSHflN. An old established London House bavin� extensive Eurovean connection� would be glad to receive Additional Agencies. Hi�be8t references. Address R. M. M., 415 Produce ExcbanJIe Builtlin#. N�w York. 

BICYCLES P���:��s New or 2d hand; lowest prJceJ" llff"s o)d relia.ble Sylphs and Ovt'riolld,,: 've sell e"·erywhere.Cata.rne. 1:lOt811. ',:.1, ROt'SE, HAZAKD 4 CO., 16 G It., Peurlu,IU: 

Hawkins' "Aids" to Engineers 
EXA rUIN ATH) 'i!'i. witb Question. and Answers, �x732. leather, gilt e�e, $2, postpaid. 
���dJg�r F�:in�::�ri�1r�.. ;t��� eA <>JJ�� 
& CO., 91 Liberty Street, NEW YORK, N. Y. 

T� Scientific American 

PUBLICATIONS FOR 1896. 
Tbe prtces of tbe different pub�iCBt\ona in the United States, Canada. and MexiCO are 8Il foDo .. ! 

RATES BY MAIL. 
Tbe ScientifiC American (weekly). one year '-'l.OO 
Tbe ScientifiC American Supplement (weekly). one year. - 5.00 
'l'he SCientific American. Export Edition In wblch is Incorporated tbe Spanjsb Edition (montbly). one year. - ::\.('(1 
'rbe Scientific American Architects and Builders Edition (montLTy). one year. .. - 2.txi 

COMBINED RATES. 
Tbe Scientliic American and Supplement - ',.00 
Tbe Scientific American and Arcbltects and Build-ers Edition. - - 5.00 
Tbe ScientifiC American, Supplement, and Arcbl· 

tects and Builders Edition, 9.00 
Prop()rti()nate RattoS f()r Si.r. M()nths. 

Tbls includes postage, wblcb we pay. Remit by postal or express money order. or draft to order 01 
MUNN &; CO" 361 tJroo.t1way, New Yark. 
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