
JANUARY 27, 1900. 

Ualuablt BOOkS. 
.. .. 

EXPERIMENTAL SCIENCE. 
Hy G EORGF; M. HOPKINS. 

'I'HIS is a book full of 
interest and value for 
'reacbers, Stu d e n  t s. 
and otbers who desire 
to impart or obtain a 
practical knowledge of 
Physics. J his 8plendid 
wOl'k gives young and 
old sl.mething wOl'thy 
of thougllt. It bas in-
11uenced thousands of 
men in the choice of a 
career. It wi1l give any
one, young or old, in
formation tbat will en
able him to compre
bend the great im
lJTOVements of the day. 
it furnisbes sugges
tions for bOllI'S of in
structive reCl'eation. 20th edition. Uevised and enlarged. !'H4 pages. 820 
illus. Elegautly bound in cloth. Price, by mail. post
paid. 84.00 ; Halt Morocco. 8;;.00. 

.. 
Liquid Air and the 

Liquefaction of Gases. 
Tbis book contains tbe full tbeory of tbe subject. It 

gives the entire history of the Liquefaction of Gases 
fl'om the eariiest time to the present, and contailis an 
illustrated description of aJI the �xperiments that have 
excited the 'fonder of audiences all over the country. 
It is a logical explanation and application of the princi
ples of hqu�faction, a history of the t.beory. discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startiin.e developments illustrated by 
actual experiments. I t is not only e work of s(�ientific 
interest and authority, bl)t is intended for the general 
reader, being written in a popular style�easily undeJ:
stoon by everyone. 

By Prof. T. O'COXOR SLOANE. 365 Pages. Witb 
many Illustrations. Price $'i.!.!.iO. 

.. 
A Complete Electrical Library. 

Hy PROF. T. O'CONOR SLOAN�]. 
An inexpenBive library of tbe best hooks on Electricity. Put up ill a n e a t  f 0 I d i n  g box, aa shown in cut. lt�or the student. the amateur, tbe workshop. the elp.ctrical eng  i n e e  r ,  schools and colleges. Comprising five books. as follows: 

AfMt
��:��� of.Ei.ec.tr�c1�UJ 

EIl�::��� ?'o.y ��ki.ni1lt3 
How to Become a Suc-���B:�J . Elec.tr�ci�n

tn�� 
Standard Electrical Dictionary,682page •. $3.00 

li'H'C vuht'l1U'�, 1.,30} vaoeoJ• Electricity SimpJifled, ]58 
(1,1/.1'. IJtn:I' 4bu ilhu·;L'l'aVU)'w;. pages.. . . . .  $1.00 
A valuable Qlnd tndispensable ad.ctition to everu lilwa1'1/. 

Our Great Special Ofter.-We will send prepaid tbe abovetlve volumes, ioandsomely hound tn hlue cloth, 
::��tg�e[nl�t�efh�'t��!�Oi�,C!�Sr{lei���l�f!(Oif��r.I���i 
Price of $:).00 for the complete set. 'l"be regular price of the five volumes is $7.00. 

.. 
THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALB ERT A. HOPKINS. 
12,500 HeceIpts. 708 Pages. 

This s p l endi d 
work contains a c a r e f u l  compilation of the most use f u l  Receipts and Replie!ol Jliven in the Notes and 
Queries of cO)'l'espondenst as �ubJisbed in the SCI
J!.:NTIJ<'IC AJ\lEHICAN during the past fifty yearsj t og e th e r  with 
�:�Jllm;o���]� ba�e 
dilions. () vel' 
1�.000 selected Hecelpt� are here collected; nearly every branch of the useful arts be· 
imr represented. It is by fa,· tbe most comprehensive volume of tbe 
kind ever placed before tbe public. 

Price $:) in cloth; rocco; postpaid. 
$6 In sbeep; $6.1)0 In ba If mo-

� 

Gas1 Gasolinet and 
Oil Vapor Engines. 

The Only American Book on the Subject. 

A book desillned for tbe __ -'!�"'!:�--"O:� 
Jleneral information of ev
eryone interested in this new 
an9. popular motive power 
and its adaptation to the in
creasing demand for a cbeap 
and easily managed motor 
requiring no Hcensed enei
neeI'. rl'he book treats of 
the theory and practice of 
Gas. Gasoline, and 011 En
gines. as designed. and man
u f a c tu r ed  ill the United 
States. It al�o co n t a i n s  
chapters on Horseless Ve
htC'les. Electric Lighting, 
Marine Propulsion. etc. 
By GARDNER D. HISCOX. M.E. 270 Handsome En,nav

inl!s. Large Octavo. 365 Pages. Price $2.:)0. 

IT Full descripf.i'm' circulars of alW'l!l' bookJi "viU be 11Uliled 
free 1(.pon application. 

MUNN & CO . •  Publishers, 
361 BROADWAY NEW YORK. 

J cieutific �lUttican. 
Suspending device, A. H. Geolfroy ............. ..... r041.381 SWitch. See Tramway switch. 
Switcb operatin� mechanism. E. J. Stanley ....... 641.342 Tack. carpet. O. J. Hieltmilier . .... . ................ 64J.:32t; 
'J 'alking luacbille. tJ. K. Cheney ........ ......... . . .  641.578 Telepbone. A. A. Low ... . . ......... ........ ......... . 641.tili:l 

:f::I:ggg��:·10p�r·ai':I�.s7].l.ii. 'w'iiso'l'::::::::::::::: �!L'&1� 'l'elepbone lines. cOllnection counter foT', }t'. R. McHerty . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  641.400 Telephone .swit.chboard. 11'. B. Cook . . ... ........ ... 641.;W;� 'l'erminal bead and junction box. combined, �'. B. Cook .. .... . . . . . .. . ... .. .. . ... . ........ , ............. 641.;174 
Thermometer. oven. I.. Onemer .. . . . . . . . _ .. . . . . .. .  H41.2tlO 
'J'hermostatic re.culutor. \V. U. 'J'aylor . .. . . .. � . .. .  tj41.ti;;:> 'I'bill coup1in� . •  1. .\Iealey . . .. ..... ... ....... . ..... .. 641.3UB 
'l'lJill coupling. antiratthlIJ!. J. Sykes .. .... .... . . .. 641.5tiU 
Ticket boldilig and deJiverillJ! apparatu�. \V. H. Snownmn .. . .. . . . . . . .................. . . .. . ... . . . .  641.6;')1 'rire. C. \V. Hullt. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. H • • •  641.51 5 
Tire. blcyde wheel. ,terguson &, Shedd ..... h41,4tb 'l'lI'e tightener. J. I,. Adams ................. ........ 641.:t1,j 'J'il'es. air PUiliP for pneumatic. C. H. A ll lidoll .... 641.2 5 3  Tires, machille 1'01' torming inner tubes 01 pneu-matic, E llillwHori & .\liller .. . . ....... . ........... 641,378 Tires.. manufactllring pneumatic. F. A. Seiber-

ling .. . . . . . . . . . . .. . . . . .. . .. . . . . .. . . . . . . . . . . . . ... . .. 641.3.'!1 

�R�W.DRIVER 
Witb Foul' Intercbangeable Blades of Ditferent 8izt>� . 

Hollow Brass Handle. A Handy Pocket '1'001. 
sent. prelmld. on rt't.,(·ln1, of ,5 ('('nb.. 

SMITH & WESSON, 14 Stockbridge St., SPRINGFIELD, MASS. 

CANAUIAX FlJtJI wllnts control for Canada '" acceptable articles. DIXON & WI LLIS, Toronto. 

T U R B I N ES 
W- Send fo,· Clr ular"iU." 
JAS. LEFF�L & GO . S,'rhllrll ell1. OblO, U_ 1;. A. 

:{:����������
i
:;f./�I����,

i
.'��: .�: .�' .. I.

�
�l.�.

r
.��l�.� .. �:: :: ::: :dl:�� !.'.s 'rrack sanding npparatu�. C. \V. Sherburne ... . . . . .  ti4I.a;� c..;,;t Traction wheel. J. I). Cullen .... ...... ... . . .. . ..... Ij·tl.�j9 ' 'l'ramway Ct lutact hox. electric. E. Ronnet et al . . H41.2ti4 'l'ramway switcll. sllspentled. Rleichert & Pfaff4 enbach . . . . . . . . . .. .. .. � . .  . .. .. ....... . .. H4L261 Trap. See .Mou�e t J'ap. 

Tricycle. A. :\1. Allell . .. ..... . . .. . .. ... . ... . . ... .. ... li4l426 
'l'rolley arrester. \\'. E. Carlile . . . . . . ...... . .... . ... (i4.t.a;I 
�,'����: ���h(��ift�tll��':. ����1.1:�.1�1:::: �.::�::: �:::::: :'. :;!l:��1 Truck frame. Cal'. I). B. Kennedy .................. t i4l51� 'l'ruck or roller. \\' .. \Ic(;utllligle ... .. ..... .......... ti41.IiU2 Trunk lock, C. I). LOJ!an.. . . ....................... ti41.458 
Truss. \V. H. Clo!>\c-l';rsoll.. . .... ... .. .. .......... H41.:1j� 
Truss. H. H. ROhert� . . ... ... . .... .... .. . ... . ...... ... 1�1.54j Tubes or pipes. device for bending special shapes 

01", C. H. �lcKibbell .. . ........ .. . ... . .. ..... . . . .. ti41.235 TUlIIllJ! mechanism for stringed in�trumeJlts. tJ. Brauer ....... ....... ............ . . . ... ... .. .... .. . 641.:{t)'l· Turbine. Clarke &, \Vat·burton .. . . ...... ......... ... li41.024 

FOR STEREOPTICONS AND SLIDES 
Moving Picture Machines and Films, write Williallls, 
Brun')) & Earle, H2O Cbestnut ::-5t., PbUadelpbia, Pa. 

ealclum earb"la� n llIA(;ICAL apparatus. scientific novelties, 
/.. etc. IlIustrated catalog of parlor tricks free. - ompl to catulog with 00) ol1!!1:SVlng8 2Oc.. 

EXPORT COMPANY, Mal"tinka & Co .. Mtrs.,493 Sixth Ave.,'N. Y. 

C:�le�:d�e�:�A ���O���'R���N:W
O
Y���. Uij.�am\ltlilJ_ill� 

IUacbiuel"y, '1'0018, Patterns, l\lodeh;. 

�:;�:t!��t�:Cah���ia���� J�?���()J�� J�o�:.r.��f�29tj: I�:l:��¥ AIR We are makinJr und �elling tbe best Art '1'001 in use. Ap-
H�:s t��O��1si€!�)f d�I"I;��t�; MODELS & EXPERIMENTAL WORK. Type settmg apparatus. A. A. Low .. . . . .. . ......... 641.;·nO Type set ting mechani�m • •  Johnson &, J�ow ...... . . .  641.2'J8 'l'ypewl'lter key. I·: C 13oyntoll . . . ... .. .... . ......... ti41,ti35 Umbrella. self openillg. Ii. H. Kessler, Jr ......... ti4I.300 Valve. W. E. Ha<�kell. . .... .... . . .. ... . . .. . . . . . . . .... 1;;11.509 

\Talve, air brake interceptillg, (;. \V. Buclmlew . .. .ti4I,576 Valve. back pressure. C. A. CJ.. Storz ... . . . . . .  .. 641.34;) Valve. stenoJ actuated. \\'. VivilUI... . . . . . . . .. ti41.:)tit 
Vebicle Clutch . motor, .... \. ,J. Martil! . .... .......... ti·n.::H4 '�ehicle driving' alld steering mechanism. motor. 

Hildebrandt & �[cMullin . ... . . .. . . .. . . ... . .. . .. .  641.511 Vehicle. electrically propellea. Newman & J�ed-winka .............................................. 641.003 Vehicle, motor, C. W. Hunt ............ ............ 641.514 
Vehicle. motor. A. J. MUl'tili . .. .. ... . ..... . . . . . . ... H41.:U3 VehicJes. system of electric circuits alld brakes for. K A. Sperry .................................. 6HAI 2 Velocipede. J . .. \1. J-tyers .... . . . . . . . .... . .. ... . . . ..... H41.5.13 Vessel protective lining, (l. Lanzendoerfer ........ t �J . :{()4 Vessel. sailing. tJ . H. Perkms . . . . ...... ... . . . . . . . ... 641.321 Vessels. instrument for recordimr course and speed of, A. De Laski. ........................... 6t1.3!l6 Vise, bench. ,V. H. LilZht .... . ... . ... . . . . . . . . . .... . . .  H41.4.;,)7 \\'agon box. dum�ing. (;. W. Merrill. . .... ... .. .. .. 641.31 5 Wagon brake. B. 1. Davis .. ......... .. . . . . . . . . _ . . . • .  ti41.277 \Valloll standard. H.. M. 'l'hompson . . . .. . . . .... . . . . . 64l.H47 
\\'asbbellch and iron illJ! board. combllled,A. C. 

\VakemRI1 . ... . . . . . .. . ... . .. . .. . . . . . . . . . . .. . .. . . .  fiU.fitH 
\Ya�hillg uHLchine, U. G. Lawrence . . . ... . ... .... . .  641.4,:;;) \Vashing Illachine. H. It. Smith .... . ............. .. .  641.556 "'atl:h. repeatillv-. ��. 1\n'l'es .. . . . . . .. . . . .. . . ..... . 641.47'H \Vater cl�et system. Laux & Vaul!han . . . . .... . . . .  &n.520 
\Vater heater and burner therefor, W. G. Tay-

lor . . .. . ............ ... ........ . .... ... .... . . . . .. ... f,41656 \Yater beater and condenser, C. S. Kinney . ....... 641.591 
vVater heater attachment. W. G. Taylor . ......... 641.6:1/ Water heater. electric, A. W. J�awton . ..... . . . . .. . . 64 1,:IDti 'Vater sterilizinJ! nnd condensinl! apparatus. J. H. McDonuld ... ........ . . . ... . .. . ..... ..... .. .... 641.:;:l-! Wheel. See Paddle wbeel. Polishing wheel. 'I'raction wheel. \Vheel and axle. A. M. Allen . . . . . . . . . ... . . . . . .... . . . 641.4 27 Winding machinery. yarn • .  1. O. Whyte .. . .. ...... H41,4 20 Window sbield. M. C. Read ...... . ... . . . . . .. ... . .. .. fl.fl.:-l:!4 Wire splicing tool. H. C. AI·uold ............ ....... 641.1>:'2 \Voven fabrics. machine for raising and dres�ing. 

C. Wood............... . ........................... 641.35 2  'Vrench. See Pipe wrench. Wrencb. S. S. Grove .. .. . ... . . . .. . ... . . . .. ..... ... . .. 641.641 Wrench. W. '1'. Hatten .............................. 641.451 Wrench. \V. Hinton . . •. .• , ........................... 641,292 

DESIGNS. 
Bottle. A. M. Hamilton ............................... :,2.\0:1 
Bottie or iar. C. C. Uul"................ . . . •. . . . . . . .  32,\04 Cabinet.. kitchen. W. M. Henson .... . . ........ . . ... 32.115 Cbain link blank. F'. S. Weaver .. ... ......... . . T O • • • •  :12.107 Display show case. J. tJ. Hutcbinsoll ..... . . . . . . . . . . .  3 2.11 4  Door stop base or frame, Russell &. FnV'or . . . . . . _". 32,lL� Engine motor frame. G. C. Beckwith ... . ....... ... .. ;�2.110 
Hy(lrocarboll burner. 11. i\lerkeJ ............. :12.lJ5. ;12 .106 Pia II I) case. K Schllsbe)  ..................... 32,111 to 32.na Rug. J. Gately . ..... ......... .. . . . . . . . . ........ ........ :12.117 

�ey�:�i��r.o¥ ·p�i,����'k: L:Sti·lisoil::. ::: :::: :::::: ��:\� 

TRADE MARKS. 

LABELS. 
.. Brenn rber� ned enl." ror wine, Jacob Brenner 
II CI���flCldOWf���)�'hi' i(i�Y 'jor' 'dress '�b'teid: CRn: 7,299 
., n�:I�lll�����,� f�Orn�I���!: 's�ii�' ignT" o'mp�ltiy:::: �:� 
.. Reynolds' Petroleum Hn\r Ton1c." [or balr 1..onlc. 

'1' . .  Arm�lronv .. , .. . .• . . •• . . . . • . .• . .  : ............ 7.302 
tI 'Vhlte Promium SOil»." ror :eoup. J. alec.bele .. ... 7.&)1 

A Ill'inted copy of the specification and drawing of any patent in tlle foregoing- 1ist. or any patent in print issued since 186:�. will be furnisited from tllis office for 10 cents. In ordering please state the name and number of the patent desired. and remit to :\1unn &, Co., 361 Broadway. New York. Special rates will be given wbere a large number of copies are desired at one time. 
Canadian patents may now be obtained by the tn· ventors for auy of the inventions named in the fore going li�t. prOVided they are simple. at a cost of ' 40 each. (f complicated tbe cost will be a little more. For fuI1 instructions address Munn & Co., 361 Broadway. New York. Other foretJln patents may also be obtained. 

work alld save time fol' the 
Inventions develuped. Special Macbinery. 

E. ,'. Baillard, 106 Liberty I;t •• New York. 

��i���\:�� i'rr;,�. t�'I������lUan. I N V E N T ION S PER FE CT ED. FOR � AIR BRUSH MFG. CO., I Accurate Model and Tool Work. Write for Circular. 

ART WORK 80 Nassau Street, PARSEll & WEED, 129-131 West 31st SI., New York. 
• Rockford, Ill., U. S. A. 

ci Brass Band 
fn .. trll_menu. Pru:m. (Jnlrorm!1< 
.& .fiiliop'pllc!. \\�rite for oa�loQ' .

. 
4% Illnstra 10"" FREEl It 11:; .... 1I1 u. 

!i,e and Instructions fot' PW H .. nd .. 
LYON &. HEALY, 

611 Ada .... lilt.. �lI1H."AG". 

50 YEARS' 
EXPERIENCE 

Anyolle �ellding a sketc� and descriptioll may qUlckly ascertaiu our oplIIion free whether an invention 18 probably patentable. Communications strictly contldential. Handbook on Patents sent free. Oldest agency for seCUring' paLents. Patents taken throuJ!h )hll!1i & Co. receive 
special notice. with()Ut charge. in the 

Sci�ntific .Rm�rican. 
:u���g,�o�e��yil��r��l�t�� j�����J: �i,���:.t $.�i�� year; four montbs, $1. Sold by all newsdealers. 
MUNN & CO .361 Broadway, New York 

Brancb Office. 6"25 F St .. Wasbing-ton, D. C. 

D. L.HOLD£N 

S 
133& BtACH St. PHILIIDtLPHIA PA. 

REGEALEil lCE MACHINES SEE fiRsT PA E: I[Nllfl( AME.RICAN Sf.PT.2.119,. 

RUNS ITSELF Trips at al most R. R. y,. __ �_ speed wi���':t�re,:or:� 
attention for 80 

grow paying crops because they're 

fresh and alway. the be.t. For 

sale everywhere. Refnse substitutes. 

Stick to Ferry'. Seed. and prosper. 

1900 Seed Annual free. Write for It. 

D. M. FERRY & CO .• Detroit. Mich. 

$ 3 D S 
g,nd usyouraddrosa 

a ay ure andwe willshowyou how to make $3 ada,. absolutely s ure; we 
f u rnish the work and teach you free; you work ill the locality where you live. Send us your address and We wi!) explain the b usiness fully; remember We guarantee a clear pro-

4���t3 iOlNeUFrxC\t�;:tN�r�'o�:b!�teh. s.�e, IfE�\iO}T.l��Co. 
YOU CAN MAKE. $IOO.AWEE.t\ ! OWN YOUR OWN SHOW, C6MPLtTt OUTrlT-$IOO. 
UF£ MOTION F/�M.s c!I. MACHINE-S. 

GREAT PA5510N PLAY '" �OO OTHER SUBJECT Eo 
ILI..U'sTf'I. C.P.'_I-OC.UC=- F"F:::tE..E.. 

. LUBIN, LARG£ST MTR PHILADELPHIA P. A 

MERITORIOUS INVENTIONS 
Hnanced or ll8tcIIUI bOld outright. aplt,,1 (urlll.oC<! 
for ,Il00d f'D1. rprises nt i) )J r cent. tOCk companies 
tonned all(l indu utlnl dlroot()rs procured. 'l CIIIS nlld bondl' sold. \\re tran8a:t. all hU81u on comllll�it.Jn 8lrlctly. No ... <lvall f ". p.�n'ER WIJI'l'�EY, 100 Broadway . •  ew York. 

The 
WOOD�·��� 

A h Ig>: cllUj8 
luUng 

incubator on a 
s m al l s c a l e. 
Fifty egg c a· 

paclty. Heat, moisture and ventilation 
automatically and perfectly controlled. 

Price only 87. 
Send for the Wooden Hen Book; mailed free, together with a book about the 

EXCELSIOR INCUBATOR, to those who 
name this paper. 

OEO. H. STAHL, Quincy, Illinois. 

LIFE PRODUCERS 
SUCCESSfUL INCUBATORS. 

LIFE PHESE HVERS 
SUCCESSfUL BROODERS. 

Ilbouc thOrn in our HS-I:'g cat&. 

��;':;':;:���,�"f.��;, ��I�.!7�G � M�i::.'f: 

busine ss it is only necessa.ry to to details and follow the 
:;:.�-: .. -::;:.::-.�.:..���\�Cfttte!''!!lth� 

tolearo. all over the 
00 receipt of tOe. 

Quincy, Ills. 

Premium! 
Awarded to tbe PRA.IRIE STATE 
INCUBATOR. Guaranteed to operate in any climate. Send for catalogue. 

PRAIRIE STATE INCUHA'J'OH CO. HomE'r (·Uy,Pa. 

PO U L TRY �A.c���,p��ust�����, �g��:;�; � tlial. 10 cents. Sample Ii'ree. r.4-page practical . 
poultry book free to Yearly subscri bel'S. Book aJone.lO cts. CataloQue of pou1try books free. 
POUl TRY ADVOCATE, Syracuse, N. Y. _ _  

� THE HARRINGTON 8 KING PERFORATING CO. t�� SCREENS �,�.:i\. PERFORATED METALS OF EVERY DESCRIPTION FOR All USES CI'1IC�CrO ,.�d� OF ALL KINOS 
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