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EXPERIMENT A L SCIENCE. 
By GEORG" M. HOI'KIN�. 

'L 'HIS is a book full of 
interest and value 10l' 
Teachers, Stu dent s, 
and other� who desire 
to impart or obtai n a 
practical knowledge of 
l�by�ics. J his �plendid 
wor:,;: gives young and 
old s; 'met bing worthy 
of thought. I t bas ill
f1uenced thousands of 
mell in tll e choice of a 
<:areer. It will give any
one, young or old. in
formation that will en
able him to compre
hend the great im
provements of the day. 
it furnis he� sugges
tiolls for bours of ill
Htructive recreation. 

2 0th edition. Hevised and enlarged. HI4 paJ!e� 820 
ill us ElegaHtly bound in cloth. Price, by mail, PORt
paid. is,l.OO ; Half Morocco. 8;;.00. 

9 
Liquid Air and the 

Liquefaction of Gases. 
This book contains the full theory of the �ubject. It 

gives the entire history of the Liquefaction of Gases 
from the eariiesttime to the present,ar.d contaili� an 
illustrated de�cription of an the experiments tlmt have 
excited the wonder of audiences all over thC-country. 
It is a logical explanation and application of the princi
ples of liquefaction, a hi�tory of the t.heory. di�covery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing cllemical problems 
of the century. Startling developments illustrated by 
actual experiments. It is not only a work of sf'ielltific 
interest and authority, but is intended for the general 
reader. being written in a popular style-easily under
�tood by everyone. 

By Prof. T. O'COXOR SLO . .\,XE. 3G5 Pages. With 
many 1I1ustrations. Price S�.�'jO. 

9 
A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANK 
An inexpensive library 

of the best hooks on 
Electricity. Put up in a 
n e a t  fo l d i n g  lJox,aa 
8hown in cut. li'or the 
student. the amateur,the 
workshop. the eh�ctrical 
e ng i n e e r ,  SCllOOls and 
college�. Comprising tlve 
books, as follows: 
A
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Electric Toy )iaking. 140 
page.. . . . • . �l.OU 

How to Become a Suc
cessful Electrician, lR9 
paces, . . • .  $1.00 

Standard F:Iectrical Dic
tionary, Ge2 pages . $3.00 

a�';:f��g,�n£'}�"il!���.�f;����' E�e;i���it.
y �i ':' IIU n.cd{l� 

A valuable and 'tndispensable addiNon to ("l,el"lIlibra1'l1. 

Oil l' Great Special Offer.-We will send prepaid 
the above five volumes, handsomely bound it� lJI�e cloth, 
:������le[nl�fl

t
e
en::fs't��t�o

i�l,C!�Sibde
il����jl! i(�il�;f.l���i 

l'rice of $;;.00 for the complete set. The regular 
price of the five volumes is $7.00. 

9 
THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKI:-.'S. 
12.500 Receipt.. 7 08 Pages. 

'rhis s p le n d i d  
work contains a 
ca r  e f u  I compiJa
tion of the most 
11 s e f  ul Receipts 
and lteplie� given 
in the Notes and 
Queries of COl'l 'e
spondenst as pub
lished in the S(,I
ENTH'IC AJ\lBHI
CAN during the 
past fifty years j 
t o g e t  h e r  with 
many v alua ble 
and important ad 
ditions. 0 v e ). 
12,000 selected 
Receipts are here 
collected; nearly 
every branch of 
the useful arts be
ing represented. 
It is by far the 
most compre llen
sive volume of the 
kind ever placed 
before the public. 

Price $5 in cloth i S6 in sheep; $f;.50 in half mo
rocco; postpaid. 

9 

Gasr Gasolinet and 
Oil Vapor Engines. 

The Only American Book on the Subject. 

A book designed for tbe .... _�-"!!" ... ""::::: 
e-eneral information of ev
eryone interested in this new 
and popular motive power 
and its adaptation to the in
creasing demand for a cheap 
and ea�i1y managed motor 
requiri1lg' no licensed engi
neer. 'j'he book treats of 
t.he theory and J,ractlce of 
Gas. Gasoline, and 011 En
,!ine�. as deHigned and man
ufactured  in the L"!"nited 
�tates. It al�o c o n  t a i n s  
clmpters 0 n Hor�eless Ve
hicles. l·�lectric Lighting, 
M.urine Propulsion, etc. 

By nARDN.,,, D. HISCOX. )i.E. 270 Handsome Engrav
ings. Large Octavo. 365 Pages. Price $2.:;0. 

;::ir Full descriptive circnlm'S of above books Will bemaiZed 
free lI,pon application. 

MUNN &. CO., Publishers. 
361 BROA.gWA. V, NEW VORl(.. 

Tile structure. F L. O. Wadsworth ... ...... 6-10.840. 640.842 
']'inner's fire pot, ,J. S. Hull ..... . . . .................. 640.tU4 
'rire. elastic,.K;\1. Rird�all ............. : . . . . . . . . . •  �.S63 
Tire for vehicles. sllleJded I'uuber. It. MItchell, Jr. 640,H'17 
'rire }.llug, .lI'. B. Parks......... .... . ................ 641.252 
'l·ire. pneumatic. rulJber, 1<': A. SeilJerling. 0 0  . ...... t-i41.15B 
'l'ire. pneumatic, J. A.�. �lJnOn�I)II ................. IHlI.li21 
'rire. wheel, O . •  1. )1. Allcura . ....................... 6-1O.s:.L 
'ruol holder, G. It. Sherwo{)(l. ....................... ti41.241 
'j'rack cleaner. G. W. ltug.llies .. . _ .. ..... ........... 641.2;3& 
'!'ractioll engine. R. Hu�:sell ........ ................. 640.9;)5 
'rrlP. See Animal trap. l{og trap. Steam trap. 
'l'ree extractor and carrier. Dunbar &: .\1iller ...... 64 0.RSH 
Trolley wheel, G. B. Itaufil • .  11' . ..................... t;40.8W 
'l'ruck. elevator, G. ,J. Peacock ...................... ti4U.U4� 
'rub. See Convertible tulJ. 
Tube cleaner. \V. S. �lliott. ......................... 641.0!12 
'l'u �PeJdl.��: .

t.��� .���.����I.l.
i�l.� .I�

I
.��:.l � I.i.� •. ��. '��'. � �.�::.I�'. tl�O.F)!l 

TulJe te�ting machine, hydraulic. }<'. Deming ...... ti40.&"l 
TulJing manufacturlllg maclline, \'. Hoyle ... . .... 1i4l.u·H 

:1::����1���!���l�: i�·{�������
I
��:::::::::: �: .: : '.: : : '.: ' .... �j�:�<�; 

T"l)e bars for prill ti IIC-. mat ri x bar fur machines . for making . �'. 1£. Bright . . . . . . . . . • . . . . . . . . . . . . .  l}.iO.�j7 
l�mbreila holder. Dawson & Heyerback . ........... lj40.btiO 
Umbrella runner • .N. D. In/.n-am ..................... Ij41.114 
�:�:��

. 
�;J:

l
��::�}���" �.: i{�·l�ey·"":,,:,,:,,. ::::::: ::::: .�:: 81l).�(r.� 

Valve: pre�sure regulating. G. Kettenrin.l! . . . . • . . .  641.1:! 0 
Valve. slide, 1. �. �lo()re ...... .............. . ........ ti41.1:-):! 
Valve. v��el. C. A. Borein ............... ........... 641.11:\5 
Vat. See Scalding vat. 
\rehicle brake. A. L. Parl{er .... . ....... .. . ........... t-i41,Htj 

�: :g���:·f�)10�����;d�·H�·lfl��:�� .
.
.
.
.
. :. ':::::: .. :: .: .... : ..... : �t8:�� 

\Tehicle footboard .. 1. \\T . }<;i8ellhnth ................ ti.jO.bHI 
Vehicle seat fa�tener. Coss & Par�hajJ ............. 640.877 
\Telocipede �teering head. G. L. 'rhonJP�()n ........ 640.8:..:4 
Vending machine. coin operated • •  I. 'I'. SilJley .... ti40,!M'-) 
Wagon brake. G. Xewtoll ....... .................... 640.9:H 
\\'all covering. metallic. G. Ru�sell . ................ 641.237 
��:!���;I�fo��

c
3i�:�·f�ct;�'1�1(:I��)�����·us: \\;: 'Rlit,h'vei� �jY:�l� 

'Vater motor. H. A. \Vise ................. . . .... . ... . ti4(J.H8,! 
\Yater rai�ing apparatus. L. II. \Voolley ..... : ..... ti41.2:'l1 
'Vater tube boiler. tl. )-1. Davis ....... . .............. 64U.l:>7!} 
'Vater tube boiler. '1'. �·rench ........................ tl41J}'I.'i 
\Vave motor, C. F. A. RoeH .......................... 641,2;).1 
'Yeather strip. door. A. G. Ogan .................... 641.1;-)� 
'Veb and sheet feeding and printing machine. F. 

Mei�el. .............. ............. ................. 641.216 
'Veevil. etc .• machine for destroying cotton boll. 

F. �trobach ....... ............ ....... ............. 640,829 
\Vheel. See Trolley wheel. 
'Vheel f or bicycle� or other vehicle�. E. A. Cro��· . 

lev. .. . .... . .. ................... ......... . ...... 1)41.08;) 
\\ThIStle. self playing". Leech & Couchois ........ t�1.02.) 
\Viml and water motor. H. ��. Hardaway ... ....... ti40.tlOl 

��-!�����Ji\\l't'{;w�i.·��I(�od·li;�ijlS·e·& �\ lIe."::"::::::::::: 8tt:�t3 
\\ indow frame and sa�h. A. Hatmer ................ 041.037 
'Vindow screen, !t. �l. 8-pencer ...................... 641.242 
\Vire. manufacture of seamle��,.I'. E. nodman ... 64C.Stai 
\Vood working machine. �IlJlth & Fox. __ • . . . . • . . • 641,la9 
\Vondworking machine feeding deVice, ,J. R. 

'I·homas . ..... . .... .. ..... ....... .......... ...... ... MO.S:» 
W·oven fabric. Gilbert & Sbepanl. ........... ....... 641,007 
\Vrench. See �lonkey wrellch. :"-cyr lie wrench. 
'Vrist pins. device for truing'. '1'. Corwin .. ..... . .... 640.751 
\Vriting and tran�lating. instrument fur secret. 

J. W. �'ollansbee .................................. 61l'(KH 
Zinc, proces� of and apparatus for making chlorid 

of. H. K. Hess ..................................... 64 0.\lO8 

DESIH�S. 
Adverti�ing frame, S. W. Perry ...................... 32.000 
Badge. J. C. Derby ..................................... 32.0:8 
Bandage, C. Bartholomew ....... .................... il2.1 02 
Hottle or jar. C. C. Dula ... ........................... 32.08tl 
Bot.tle stopper. wooden sprinkling. \V. C. Estes .... ;-)2.0.';5 
TI�l
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.
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. ... : ��:m�� 
Button link bar. cuf!. C. H. Allen .................... :;2.08 0 
Button �hoe. collar. 'r. I. Smith ................ ..... 32.08] 
Curtain. P. )lacCatfray .......................... 32.HX), 32.1 01 
Fire escape cleat • .\1. \\'. Hoglund .................... 3:-;,0114 
Hydrocarbon burner. H. '\lerkel. .. ................. ;)2.091 
Hydrocarbon burner�. inner tube member for. 
Kni��;��a�lst!!:,l:r:rC'ojlle'y::::::::::::::::: ::::: ::: R�:��� 
J:!���r

b
nO�lt'a�b�e��Tt

i
.I���rc:",r (�: ·Brow·I;::::.:::::: ��:�� 

Heamer. pitch. �L ltedlir::ger .. Jr ..................... 32,095 
Hing or SimIlar article, �l. (.;ebhardt. ................ 32.079 8-ash fastener, .1. '1\ �lc)-lahon ........................ 32.096 
�hears. member for pairs of • .  J. J. Alvord ........... ;;2,084 
�poon, fork. Or knife handle, C. C. Schmitt ......... 32.082 
'roy fan blade. W. Morgan ............................ 32.087 
Valve casing. inftation. E. Childs .................... 32.093 
Violin body. E. A. R. Kitchen ........................ 32.088 

TRADE MARKS. 
Belting. certain named leather. Mayer & Com-

pany ........................ ........ ... ...... .... 34.018 
Butter and artitl cial butter. Capital City Dairy 

Company. . . . . . . . . .. .. . . . .. . .... , ................... 34.023 
Canned pumpkin. Van Camp Packine- Company .... 34,028 
Dress facings. Hay's \Vaterproof Binding Com· 

pany ................................................. 34.014 
Flour. wheat, Washburn-Crosby Company ......... :-)4.029 
GaS
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t
.�I.��.� 34.037 

Grocerie�. certain named. Ad vanced Beet Sugar 
Const.ruction Company ............................ 34.024 

Grocer's goods. certuin named. Foley Brothers & 
Kelly MercantIle Company ....................... 34.025 

Medicine or remedies. hog cbolera, American Pro-
prietary Medicine Company ...................... 3tOW 

Nut and cereal foods. 8anita� Nut Food Company a4.0 2ti 
()plum antidot.e. HarriRoll..\ B.ot.h Company ....... :H.021 
Paints. 7arnisiles. and ojl�. t-;tnn<lard Varnish 

Work�. .. . ......................................... R4.0il4 
Peanuts in packages. G. Boyd & Son� ............... 34.027 
Itubber footwear. certain named. ,Monarch Rub-
Ru:t����:r��I�: '8: 'iioilc'lii��jl:: ::::::::. :::: :.-:::: :.: ltl:R\L 
Sal soda. Churcb & Dwight Company ................ 34.030 
Shoe polish and leather dressing, .. \Vorld " Polish 

Manufacturing Company ......................... 34.033 
Soap. laundry and toilet, �'idanque, Nieto &: Com-

pany ............................ .................... 34.032 
8-pool cotton .. James Chadwick &: Brother .......... :H.015 
�urface flni�hing materials. certain, )-luralo Com-

pany.... . ......................................... :14.035 
'robacco. Bloch Brotbers 'rolJacco Company ........ :{4.02'2 
'l'oilet preparations. P. A. Houghton ............ '" 34,031 
'J'onic. nerve. S. R. Feil Company .................... :W.02O 
Trimmings, tailors', Doblin &: Schamberg .......... 34.0W 

LABELS. 
.. Cuban Tonic," for a tonic • .T. C. Wilson ............ 7,292 
" Diamond Cleaner and Polish," for cleansing and 

polishing compound. Diamond C]eaner and 
Puli�hmg Company ................................. 7.291 

., Dr. Hood's Baking Powder," for baking powder. 
J. U. O':\1eara ............ . .. ... . ... .... ... ......... 7.2f.ll 

" Dr. J. C. Hood's .May Blossom�" for a medicine. 
J. C. Hood ............................................ 7.200 

"Fennel Hair 'J'onic." for hair toniC. \V. F. A. 
Kir�ch ........... .................................... 7.293 

" GoodseH'�!lS Stitched Pump Packing-." for pump 
packing. B. \V. Goodsell ....... . ...... ...... ....... 7.290 

"Laxative }1'ruit Syrup." for a laxative. J. von 
" o�y-j��::;?�r' a iijl i�e'l;t,: ',j: \v: \�·ail\Vijlkle::::::: +:� 

PRINTS. 
" [{. 'v. Rosette." for electrical goods. Bryant. Elec-

tric Company........................ . .......... . .... 194 .. Kenney Speedy Helief Company.' for a medicine, 
" ,:i:�l�'il�t�:l

n
���t�' S'ouvei{i'r' 'C'�rds",i; '-[(IT: 'pi�y'ir;g' 100 

cards, C. B. Strong ........ ....... ...... ...... ........ 195 

A printpd ('opy Of the �pe.citication and dra�ing. of 
any patent in t,.he f'oreg-oing h�t. or any patent m prInt 
ii'li'lued �llIce IS!;',). will be furnished from thls office for 
lO c�nts In orderilll� nlease state the name and nl1mber 
of the patent desired. and remit to ){unn & Co .. 361 
Broadway. New York. Special rate� will beJ!iven where 
a large number of copie� arH desired at one time. 

ean:ulian pnrf"ntlol may now lJe obtamed by the in. 
ventor� for anY of the Inventions named In the fore--
02"oing list. provided they are simple. at a costof $40 each. 
If complica�ed the cost will be a Jittle more. For full 
tnstructions address Munn &; Co .• 361 Broadway. New 
York. Other foreitrn. patents maya180 be obtained. 
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n 
� STEEL PENS 

d!M�I!qqK�,. Tho M:�d��:�h,��l p", 
Works. Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 

Works Swiftly 
Wears 

Slowly 

�emington 
Standard Typewriter 

WVCKOFF, SEAMANS« BENEOICT. 
327 Broadway, New York. 

50 YEARS' 
EXPERIENCE 

, PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &c. 

Anyo1le �ell(litlg' a gketeh and cte$cription lTlay 
quickly aseertaill nur opinion tree 'whether all 
invention IS probalJly patentable. COlllJ1lUIlH"a· 
tion� �tflctlv contldential. Hanobook on Patents 
sent free. ()ldest. agency for securing pat..ellt� .. Patents t.aken through Munn &. Co. recen-e 
special notice. without charge. in the 

Scj�ntific }fm�rjcan. 
A hand�omely illu�trated weekly. Large�t cir
culat.lon of ally �cielltitjc journal. Terms. $3 a 
year: four mouths. $1. �old lJy all new�dealer�. 

MUNN & CO,361 Broadway. New York 
Branch Office. 6'25 F St.. 'Vashington. D. C. 

Prices S 160 and up. Send tor Catalogue. 

CLUB MEN 

ON A TRAIN. 

Se\"eral members of a New York Club de
s crihing a recent trip to Chicago on one of 

the New York Central's twenty-four hour 

trains, expressed the'opinion that this service 
f11rnished all the accommodations of a first

class c1uh,with the added advantage of the 

finest lal1<bcapes in the country, and an op

portunity for the practical study of history 

and geography that is unsurpassed. 

D.L.HOLDEN 
S 1336 BEACH 5t. PHILADELPHIA PA. 

REGEALEi) ICE MACHINES HE TlRST PA t 5 IENTlr" AMERICAN SEPT. 2 la9� 

Automobiles/ .. 
'J'he �CIEXTfIo'IC AMERICAX for May 13,1899, is 

devoted mainly to illustrations and detailed de
scriptions of various types of horseless vehicle�. 
This issue also contains an article on the mechan
ics of the bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents. 

1'he following copies of the SCIENTU'IC AMEH

ICA"S SUPPLE:\m�T give many details, of Auto
mobiles of different types, with many il1ustrations 
of the vehicles, motors, boilers, etc. ')'he series 
make a verv valuable treatise on the �ub.iect. The 
numlJers a�e: 732. 979. 993. 1053. 1054. 1055. 105G. 10m. 
1058. 10,19. 107,1. 1 078, 1080. 11182. 1083. 1099. 1100. 1113. 
1122. 1178. 1195, 119B. 1206. 1210. SUPPI,EMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and eJect ric 
delivery wagons in New York City. Price 10 cent.s 
each, by mail. For sale by  all newsdealers or 
address 

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

MOO � LS I.... C"T"coCuLS '''''L . 
'"" . ... UNION MODE.L WORKS 

&. CoE.AR5 @ Ig3 CLARK CHIC. GO . .  

T U R B I N ES 
lIT Semi fO. l' Circular "in." 

JAS. LEFFE; L & CO. !;prilll.-li · fa, OhIO. U. �. A. 

FOR STEREOPTICON S AND SLIDES 
Moving Picture 1\1achines and Films, write Willianls, 
Rl'own & Earle. 920 Chestnut St .• Philadelphia. Pa. m- ]IA{�ICAJ.J apparatus. �cientific �ovelties, 

� etc. I 

. . 

ll ustrated catalog of parlortr�cks free. 
- - ����

e
�e &;a6��?�lrr�

t
� 4�s�;lK

a
l�':,�N�: 

N OVElTIES & PATENTED ARTICLES 
Manufactured b v Contract. Pllnching Dies, Special Ma
chinery. E. Konfgslow &: Bro.,1818eneca St .• Cleve1and,O. 

Experimental & Mo�el Work 
eir. do advice irff. Wm. Gardam & Son.4<>-51 Rose St .. N.' . 

GRINDING MILLS FOR ALL PURPOSES. 

ver�al Eccentric Mill. Address J�o���uG;i�
e
Sill�p

i
: 

SOX, �" Hodney Street, Urooklyn, N. Y. 

RARE CHANCE �J. im�
tm

D'�Jt
t
edc8i,'���r����� 

Great �eller in United States. Write for particulars. 
ALIJEN HLENN, Scranton, Iowa. 

S 
3 

D S 
Sen dusyottTaddress 

a ay ure anctwewillshowyou 
how to make 13 aday 
absolu tely sure; we 

furnish the work and teach you free; you work in 
the locality where you live. Send us your address and we wi:} 
exp l ain the bu!';iness fully; remember we guarantee a clear pro
fit of $3 for ("very day's work, absolutelY sure, write at once. 
ROHL lIlANUF.l.CT(;RI�G CO .. Box 11_ IIE'fROIT.lIlICH. 

PltR�E VAP�R LAUN�HE� 
Stock Sizes 14 to 22 foot. 

Safe. Reliable and fully guaranteed. 
CO .. 17 N. 17th St reet, Racine, Wis. 

YOU CAN MAKE. $IOO.AWEE.K ' 
OWN YOUR OWN SHOW. C6MPLtTt OUTrlT-S 100. 

LIFE. MOTION FILMS & MACHINE-S. 
GIRE.AT PASSION PLAY '" �OO OTHE.R !'>UBJE.CT!'> 
s. LUliiML.ARG-;-;r'" ;'l,tPHILAO'ELPHIA P. A 

. GAS ��fJ GASOLINE ENGINES 
WATE.R MOTOR..& 

BAtKU� WATER MOT R GO. NLWARK N J. U. 5 A 

Y
� Acetylene Burners. 

Samples. J4 to 1 foot. 25c. each. 
A new burner forSTEREOPTICONS. 

Highest C. P. possihle. 
State Line Talc Co .• Chattanooga. Tenn. 

LIGHT MANUFACTURING &£XPlR'foIENTAL WORK 

A-SHlETM£TAL5TAMPINC. - PUNGHES& DIES. 
U:TOMOBILE5"ND PART 5 rOR SAME . .JPICIAL MACHINE.RY. INQUIRIE.S SOLICITE.O. 

OTTO KONI('50l0W-4� MICHIGAN �T �LE.VElAND.O. 

Floats for Steam Traps 
lIer(':ule� Seamles8 Copper Float! 

art" te.sted to 300 lbs. per sq. in. and warranted. 
The original amI only genuineseamlf'ss copper 
floats made. Send for No.2 Catalogue Free. 

HERCl:LES FLOAT WORKS. 
SvringOeld, Mu�u'. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPP],};MENT 11 �3. 
Price 10 cents. For sale by Munn &: Co. and all news_ 
dealer.. Send for 1897 cata lo"ue. 
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