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Star * 
Lathes 

foot power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and tt-inch Swing. 
New and Original Fea tures 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
6 9 5  Wat<rSt.,Seneca Falls.N. l' 

AMERICAN PATENTS. - AN INTER-
esting and valuable table showing the number of patents 
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31, 1894. Contained in SCJENTIFIC AMERICAN Sup­
PLEMENT. No. 1002. Price 10 cents. To be had at 
this office and frow all newsdealers. 

WALWORTH 

PIPE VISES 
are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 

WALWORTH MFC. C O . ,  
2 0  OLIVER STREET. BOSTON, 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANGENT, 
REPLECTING and WIEDEnANN 
GALVANOnETERS • • • • •  

Catalogue free. 

E. S. Ritchie & Sons, Brookline, Mass. 

FEDERAL BENCH PUNCH 
19�9�l�� ��;g��'lti

, 
P-:i��d��Wn��� 

es a hole 5-16" through � inch iron 
plate 2lA" from edge. Neat, strong, 
and durable. Price with dies for 
one size hole, $15; extra dies for 
round hole, per set $1. 

ar Sena stamp for catalogue 
machinists' tools. 

CHANDLER & FAROUHAR, 

Patent Carrying Track 

OVERHEAD 
TRAMWAY 

f or Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book. 

The Coburn Trolley Track Mfg. Co., 
HO LYOKE, lUASS • •  , 

Everything yo. want to know about 
every Tool you can think of. OUT 
new 1897 Tool Catalo�ue is a veri­
table Tool Encyclopedia. A com­
plete Tool List for Metal Workers 
and Mechanics of all kinds, Hand­
somely bound in cloth, express paid 
on receipt of $1.00. Money va:id for 
book will be refunded with first or­
der amounting to $IU.OO Or over. 

Montgomery & CO. 
MAKE R S  AND JOBBE R S  IN FINE TOOLS 

105 FULTON STREET, NEW YORK C,TY. 

CAUSE OF LUMINOSITY IN THE 
Flames of the Hydrocarbon Gase�.-_By Prof. Vivian B. 
J�ewes. An important paper in which the author en­
deavors to show that the luminosity of hydrocarbon 
flames is due to the localization of the heat of formation 
of acetylene in the carbon and hydrogen produced by its 
decom pO Sition, and the cause of sucll localization. Con_ 
tained in SCIli':NTU'IC AMERICAN SUPPLEMENT. Nos. 

·101 'l and 1013. Pricel0 cent. eacb. '1'0 be bad at 
this office and frum all newsdealers. 

NICK E L  
AND 

Electro·Plating 
Apparatus and lIaterial. 

TOE 
anson & VanWink le 

co., 
Ne,val'li, s. J. 

136 Liberty St., N. Y. 
35 & 37 S. Canal St .• 

Chica,;!o. 

STEAM A mill f o r  crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

A boon alike to STAM p a fraction 
the pro�pe�tor of the ex-
a n d  mInin g pense. 
capitalist. Send for catalogue. MILL GATES IRON WORKS, De p t. C, 
650 Elston A ve., Ch icago. U. S. A. 

• ••••••••••••••••••••••••••• 

:A HA N DY TOOL FOR THE POCKET� 
!il : STARRE TT'S POCKET "" 

:�L ' COMPANION TOOL No.150: 
Scre w Driver, B rad Awl, Wre nch • •  
A compact combination of tbree. 

tools. Of especial value to wbeel-. 
men and for use about the house .• 

� .. �ww,_.o=.,. loc�unsc::m ps
Pi!��ed. Plain, each 35c •• 

CatalOj/ne of FiWl Toots Free. • 
THE L. STARRET T  CO., Box 13. Athol, Mass . • •••••••••••••••••••••••••••• 

WOOdwOrktrSt 
- tOOlS 

The makin,;! of our New 
Catalogue of . . • • • 

Woo"",ork�rs' tools 
has taken nearly two years, and it' s worth all the time 
and money it cost. If you are interested at all in Wood­
worki�g Tools, send 25 cents in stamps for this. It con­
tains 400 pages , over 181X1 illustrations. 

The Chas. A. Strelinger CO. 
DETR OIT, MI CH. 

Pipe Threading Machines 
o f  Highest Merit. 

COMBINATION BENCH 
and PIPE VISES. 

Catalogue containing inter­
esting information free. 

B ignall & Keeler MIg. Co., 
Box S., Edwardsville, Ill. 
If you want the best Lathe and Drill 

_r.==-GHUGKS 
BUY 

WESTCOTT'S. 
S t r o n g e s  t 

(kip, Great­
est Capacity 
ana Dnrabil­
ity, Cheap ana 

Westcott Chuck CO'
1 

Oneida, N. Y., U. S. A. 
Ask 

B��8�
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ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. (RAND DRILL CO.) 
Sena for Catalogue. 100 Broadway, Ne w York. 

I V I ¥tleDt'1IIM l An indispensable Labor Saver. � 
Will feed fine or coarse, at any 

. 
angle, without pressure or loss of 

, power. Warranted. 
For particulars, prices, etc., 

" 
MEWER TOOL CO. 

16 Elm St., Portland. Me .. U. S. A. 

THE CARBIDES AND ACETYLENE 
CommerCially Considered.-By T. L. Willson and J. J. 
Suckert, Ph.D. A conSideration of the carbides and 
acetylene from a commercial point of view. preceded bv 
a brief history of these compound�, the methods o'f 
their formation, and their chemical and physical prop­
erties. With 10 illustrationR. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. Nos. 1 01� and 1016. Price 
10 cents each. To be had at this office and from all 
newsdealers. 

NO!!������� 
MONITOR VAPOR ENGINE AND POWEll COMPANY 

'RAND ftA ..... MICH. UNO FOil CATALO'UE. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatin

� 
of open circuit batteries, historical dry 
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dry cells. Witb three illustrations. Contained in §CI­
ENTIFIC AMERICAN SUPPLEMENT, No.1 001. Price 
10 cents. 'llo be had at this office and from an news­
dealers. 

Motor controlled from bow. Valve movement, 12 to 1, 
16 to 60 ft. Launches. 'llwin Screws a specialty. 1,2.3, 5. 
7,12, 14 and 20 h. p. No licensed envineer or pilot re· 
'k���rha 
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ar Sena Ten Cents in Stamps for IB!11 Catalogue. 
Marine Vapor E ngoine Co., It. Je rse y  Avo, Je rse y City, N.J. 

TO INVENTORS. 
An experience of nearly fifty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per­
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO .• office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

JULY �7, .897, 

AND EACH BEAR I N G  THAT DAT E. 
[See note at end of list about copies of these patents.] 
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Animal trap. J. W. Anderson................... ... 587,255 
Annunciator, switchboard, N. H. Ho]]and ........ 587,204 
Arbor and attachment for holding articles to be 

polished and finished. C. H. Bartlett ...... .... 587,170 
Automatic switch, A. E. Burland ................... 587,277 
Axle lubricator, car, J. Donovan ................. .. 587,188 
Ban coupling for railway wagons, automatic, H. 

�'. Oberlauter ...................................... 587,061 
�r'�1

u
tJ�

n
la�jci�iiia1r.· r�iI!�W. J: ��ipp:::::: �:��� 

Bearing. side, E. S. Marshall ............... " ....... 587,132 
Bed lounge, L. G. Beloud ........... . ................ 586,95� 
Bell, bicycle, H. S. Pullman ........ ....... ........ 587,137 
BeH, electriC, J. T. O'Brien ....... . ................. 587,Otl2 
Belt fastener. D. Yon Vital.. ........................ 587.025 
Belt shifter, F. I.ombard ............................ 587,041 
Belt tightener. Howard & Frazier..... .. .......... 587.205 

t'��l�:��t:r& s��Ylt:,t).��'.:':. �'. �.�����::: : : : : : :: �g� 
Bicycle, W. F. Stoll .. .. ........................ ....... 587,06� 
Bicycle brake, F. J. Coombs ......................... 587,185 
Bicycle brake, '1'. S. Miller ........ .................. 587,104 
Bicycle cyclometer attachment, ).P. Mackintosh .. 587,010 
gl�;�l� ��gE:����i't.;;'n�: .�: ����':����.::::::: .. ::: MHIt 
Bicycle saddle. J. C. Grout .... ....................... 586.997 
Bicycle spring wheel. W. G. Gibbs .................. 587.196 
Bicycle support, D. Rudomin ........................ 587,236 
�lliri�a "c�l'lit:� &e

�rl�':,"J'i,'t� .�. ������::::: �J,��g 
Bi11iard cue tip sharpener, C. H. Paine ............ 587,016 
Binder. temporary, J. S. McDonald, Jr ............. 587,044-
Boiler furnace, steam, F. B. Giesler ................ 587,121 
Book, J. Dehn ..... .... ................................ 587,076 
Book, record, G. S. White ........................... 587,167 
Boots or shoes, work support for, L. A. CasJITain &87,144-
Boring apparatus for deep borings with oscillat-

ing beams, A. Raky ............................... 587,065 
Bottle, Rodl'ers & Peden ............................ 587,234 
Bottle and stopper for aerated drinks. C. Kemper 586.971 
Bottle cap and fastener, A. L. Bernardin ....... ... 587,275 
Bottle, non·refillable. C. M. Johnson ............... 587,003 
Bottle stopper, J. H. Stone .......................... 586.980 
Bottle stopper. G. Vodicka ........... ............... 586,981 
Box. See Match box. 
��:c�

1i
S�:R'it��t��sbi:C!. Thomson ............. 587,083 

Bracket. See Shelf bracket. 
I�:�; b�rii.]�l:�1������ .. ��!.��. �:.���' ........ 587,071 
Brush. H. C. '1·opp .... ... ............................ 587,048 
Brush holder. N. M. Beede .......................... 586,957 
Bucket toP. J. P. Zeiher ............. ................. 587,140 
BuffinI' machine pad. E. F. Hodgkins .............. 587,038 
Bushing and faucet for barrels. M. S. Norton ..... 587.157 
Cabinet, J. F. Barrows . .............................. 587,169 
Caissons in the ground. means for sinking, J. Mc-

Adams . ............................................ 587,126 
Cans, means for removing superfluous solder 

from sheet metal. O. S. Fellows ...... 586,964 to 586.967 
Car coupling. C. G. Lind . ............................ 587.218 
Car coupling. J. W. Paisley .. .... . ................... 587,229 
Car coupling. J. Timms .............................. 587.070 

g:�'f��dfr
i
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Car fender. street. W. S. Bowen .................... 587.178 
Car replacer. D. Q. Walker .......................... 586.982 
Car step, A. Blum ...... .............................. 587,073 
g:� ��f,;a�in<;;· ��;.�a't�;b;:ii·H"waid::·.:::::::. ��:� 
Car wheels, apparatus for manufacturing, G. 
Car �fi:3:;;'�"j:'Adam8:: ::::: ::::: :::::::::: ::::::::: �J;� 
Car

r��r�:���TIPC� 1�i. wg��:i�� .. :�: .. ����:.s::. 587,138 
Carding enl'ine, Meats & Eaton ..................... 587.267 
Cart. dumping. C. Haeske .... ...................... 587,200 
Cartridges, automatic machine for burnishing 

tubes for paper shell, W. Mason ................ 587,133 
Cash register. A. Macauley .......................... 587,042 
Castinl'. truck end, E. S. Marshall .................. 587,266 
Centrifugal separator. E. W. Beach ................ 587,171 
8g:1�'b��rg';��it��::n�, ���:r�g', 'Liliy' &' 'Kiii� 

586,9
56 

ney ................................................. 587,008 

gg����:
n §��Pcgtt�n��gcgo,:n.;.iaikchopp . .;,: .

...... 587.282 
Cigarette mouthpieces, machine for manufactur-

ing. J. S. Beeman ................ ................ 587,172 
Circuit closer, S. C. Houghton ...................... 587,260 
Clamp. See Trousers clamp. 
Clamp. G. M. Doul'all ................................ 587.034 
Clock, W. E. Porter .................................. 587,136 
Clock and lamp, combination alarm, A. Pherson 587,064 
Clock, electric programme, Bobsien & Prager .... 587,143 
Cloisonne work for windows, etc., A. Navarein ... 587,225 
Clot.h folding machine, Riley & O'Connor ......... 587,017 
Clutch mechanism. C. W. Hunt ..................... 587,208 
Coat holder, R. J. Stuart ............................. 587.246 

�&!e�g!;ie���:�: ���r��.�::: ::::::::::::::::::: �+:� 
Coin holder. W. Robinson ........................... 587,018 
Composition of matter and article treated there-

with, A. L. Kennedy .............................. 587,097 
Condenser, electric, C. S. Bradley .................. 587,114 
Conduit. A. S. Krotz et al.. .......................... 587.213 
Corn shock loader. L. & J. W. Shanks .............. 587,082 
Cotton or corn stalk chopper. D. G. Irby .... ....... 587,209 
ggt\i)rn�:
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Cradle. child' s. G. F. Packard ....................... 587,014 
g�ltr:�[0�:��HilJ:'e';':::::::.·::.·.·:.·.·.·.·.·.·.·:.58i,006; MH�� 
Cupboard and sink. combined. M. M. Belknap .... 587,11� 
Curling irons to be attached to gas burners, de-

vice for holding. W. E. Fuller ................... 587,118 
Curtain pole, E. K. West ............. _ . . ... ......... 587,166 
Cutter. See Pipe cutter. 
Dampers, counterbalance for, J. H. Cox ........... 587,033 
Die. See Printing die. 
Diseases, apparatus for treating, H. Sanche ...... 587,237 
DistilJing and aerating apparatus, F. Rosebrook_ 587,162 
Ditchin,,; jack. R. Rue ........................ ....... 587.274 
Door stoP. G. J. Markert ............................. 587.131 
Draughting and plotting instrument, S. L. O'Neal 586,975 
Electric furnace. G. De Chalmot .................... 587,182 
Electric machine, dynamo. S. W. Rushmore ...... 587,164 
Electric machine, multipolar dynamo, S. W. 

Rushmore ................................... ...... 587.163 
Electric machines] form for winding coils for 

dynamo, H. Gmsenhoner ........................ 586,995 
Electric meter. G. F. Packard ....................... 587,01.'; 
Elevator. See Graill elevator. 
Elevator. Tucker & Cmwin......................... 587,049 
Elevators, electrically operated locking devio.e 

for. T. W. Jenkins ....... ................. ........ 587,002 
Elevators, mechanism for operating valves of 

hydraulic. W. F. Cole....................... ... 586,990 
Engine. See Carding engine Rotary steam en-

gine. 
Extractor. See Lemon juice extractor. 
Eyeglass holder and cord attacbment W. D. 

Ifennimore ............................ . . : ......... 587,192 
(Oontinued on page 94) 

© 1897 SCIENTIFIC AMERICAN, INC. 

Machine 
Mechanical ok Architectural Drawing; Marine, 
Stationary and Locomotive Engineering;Sheet 
MetalPattern Cutting; Plumbing; ElectricitYi 

���i��:�l. 31 COURSES :s
�:i�!: 

Eugineering; Surveying and Mappingi Book· 
Keeping; Shorthand; English Branches i 
Architecturei Mining; Metal Prospecting. 

�f!d�
hO GUARANTEED SUCCESS, 

rel.lladerale. Advance ar Inl1allment •• 
VirculGr Frtt; Statt amjtet JIOU wish to study. 
ID.bratdloDai CorrtllpondenC8 8clhooll, Box 942, 

C R EENFIELD 

Steam Engine Works. 
Established 1814-

Manufacturers of Greenfield Sta. 
tionary, Portable and Yacht 
ENGINES AND BOILERS. 

AlSO Horizontal, Automatic 
and Variable Cu�off Engines. 

Sizes from 3 to 73 Bo'ts&Power. 
A1so Vertical and Horizontal and 
Marine Boilers. Steam Pumps 

and Adams' GrateBars. 
W. G.&G. GREENFIELD, 

East Newark, N. J. 

93 

POWER 1 POWER 1 POWER! 
Fifty per cent. increase at no additional expp<nse,. 

VICTOR VAPOR (MGln •• 
�OCAL AGENTS WANTED. 

Steam and Vapor Launches 
Rowand Sail Boats. . 

Send foro��t����
e
d
. 
Specify

. 

.
. : ,_ THDI. KANE &. ao. ."", "' " .. ' 

64.66 Wabash av., Ch icago. · .......... . 
l1his beats Wind, l:3team. or Horse 

Power. We otler the 
WEBSTER � actual horse power 

GAS ENGINE 
for $11)0, less 10% discount for casb. 
Built on interchan,;!eabJe plan. BuIlt 
of best material. Made in lots of 100 
rheretorewecan make the

tJ)'
rice. Box-

�
d
aa�

r
f������tG:S�I���.� D poo.nds, 

ar Write for Speclal Catcdogue. 

WEB STER M'F'G CO., 
1074 West 15tb Street. CHICAGO. 

--------------------� 

for any light work. % H. P. 

Marine and Launch Outfit 
complete. 

STATIONARY ENGINES 
to  25 H.P. 

liT Send for catalog, stating size 
wanted. 

PIERCE EN C INE CO., 
17 N. 17th Street, Racine , Wis. 

suppiy you. All stzes 
unmounted, ahtays 

R�member, we make a 
sDecial1; vo;{RAlp''''. iiii. stones for all spe-

A8k for cataloQue. 
The CLEYELAND STONE CO. 

2d Floor, Wilshire ,  Cle ve land, O. 

THE IMPROVED DAS ENDINE. 
Two cylinders in one casting. 

�;?o�'ts
l
��w:l�in 

a
:� ::;�f�: 

made. Can be used wherever pow­
er is required. Either sta.­
tionaryor marine. No tire. 
No heat. No smoke. No li­
censed engineer required. 

Jar Sena !orcatalogue. 

SINTZ GAS ENGINE CO .. 
Grand Rapids, 

Mich., U. S. A. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. 111. Hopkins. DesCription of a small elec­�ro motor deVIsed and constructed with a view to aslOist-1Il:g amateurs to make a motor Which might be driven WltP. advantage by a current derived from a bnttery, and whlCh would have sufficient power to operate_ a foot lathe or any machil,e requiring not ovel' one man pow .. er. WIth 11 figures. Contained in SCI"ENTnHC AMER­
ICAN S�PLEMENT. No. 641. Price 10 cents. To be had at th�s Office and from all newsdealers. 

Using Natural Gas, 
(�oal Gas. Producer 
Gas. and Gasoline di. 
rect from the tank. 
1 to 40 H. P., actual. 
The Springfield 

21 w':��J1R,a;A'A� �t
o. 

Springfield, O. 

Static macbin�s, £OIlS, 
tubu an" Jluoroscop�s 

� Senll for catalogue A. 
Swett &: Lewis Co., Successors to 
G. A. Fre! & Co. 11 Bromfield st. Boston 

Simplest Carbu­
r�ter. Wonderful 
economy. Had 12 
years of success. 

Know the reo 
Q�:1��e:e�8 of a 

P. F. OIds & Son E ngine Work s, BoxU8, Lansing. Mich. 

THE SANDBLAST PROCESS.-BY J. J. 
Ho1tzapfi'el. A full description of this interesting pro­
cess and of the apparatus employed; with a discu�sion 
of its capabilities and present and future applications. 
With 8 illUstrations. Contained in SCIENTIFIC AMER­
IUAN RUPPI,EM"ENT; No.1 01 O. Price 10 cents. fro be 
had at this office and from all newsdealers. 

The Long-Sought-For Found at Last 
AN IMPULSE WITH EVERY TURN O F  THE CRANK. 

The Hick s Compound Cyl inde r 
Gas and Gasoline Engine .  
The Engine of the fu­

ture. This engine win 
run steadily and reliably 
as the best automatic 
steam engine, and much 
better than the ordiarny 
1�:,

le 
i�����erC'i�::,g 

Works, 601 ATWATER 
ST., DETROIT, MICH. 
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. ·!��n��h��p��n��!�d!O�� Buy Telephones 

the printing industry. in each month's issue tastefully THAT ARE GOOD--NOT " CHEAP THINGS." 

Serves Fresh Matter 
of trade and professional intereSit to printers, publishers, 
illustrat ors and designers, paper makers, advertisers and 
others. Every department covered by experts. Over 100 
pages in each issue. illustrated by all known modern 
methods. Price, $2.00 yearly; smgle copies, 20 cents. 

THE INLAND PRINTER CO., ZIZ·Z14 Monroe St., CHICAGO. 

The difference in cost is little. We guarantee our apparatus and guarantee our customers against loss by patent snits. OUI' guaran-tee and instruments are botb good. 
WESTERN TELEPHONE CONSTRUC TION CO. 

250·254 South C linton St., Chicago. 
Largest M anujacturers n j Telephones 
exclusively in the United States. 

'1'1"': �EW BRISTOL (jOUN'I'.�R The Queen Acme N o.5 

RegiRters an accurate account of work done on print-
�tteir:����afi�a�a��\���'. ��:��p �;af,�O& :�g repeats automatically. Simple, accurate, durable. Spe­cial couuters to order. iT' Senator circular. 

C. J. ROOT, Bristol, Conn, U. S. A. 

� Drying macbin�$ 1 for Graia Sand, Clays, Ferti1izers, Phos-
���� ��Cb� ��al�����' l1 fe:;���iop�e��� tion. Send.for 6th illustrated catalQ(Jue. 
S. E. WORRELL. Hannibal, Mo. ---

N O  M ORE " PO ISON I N  THE BOWL" No excuse for smoking foul pipes, 
The "Jllallillckrodt" Patent Nicoune Absorb-

ent and Ventilated Tobacco Pipe 

I� �""" .1 � )lealthy enjoyment. Try � will render sma kin" a 
lt and you wlll become =:"�� II %��.vf.'i:�fA�"u�t°i,i��: 

0=:::;;; Manufactured only by 
The H arvey & Watts C o" Station E, Philadelphia, Pa. 

and No. 275 lianal Street, New York. pr lUU/ltlraUd CWc:uIarM •• S. A." mailed <m application. 

11.' is the only perfect one. 
1'(, will not blow or jar out. 
T'l' gives a clear. white light. 
r1' is like an engine head-JIJl(bt. 
1'1' throws the light straight abead from 200 to 300 ft. 
1 T burns kerosene, t: Send Jor book (free). 
R. E. DIETZ CO., 60 Laight Street�New York. 

]lfention thUl paper and aet specwl d1.Scount. 
�ESTABLISHED 1840. 

THE CmCAGO DRAINAGE CANAL.-Description of a great engineering work undertaken to 
��:he6ll�'�:t�?tiJ��in����i�!dtl�� ��i��;I�\�r ��l�ir.: CAN SUPPLEMENT. No. 1017'. Price 10 cents. '1'0 be had at this office :.md trOm aU newsdealers. 

A Modern Bath 
with plenty of Hot Water. So complete and cost 80 mod­erate there's absolutely no ex-
���e !orb;th. hO�e�t�ngs�\�hs": 
Send 2 cents for catalogue of Tubs, Heaters. etc. 

MOSELY FOLDING 
BATH TUB CO. 

358 K Dearborn Street CHICAGO. 
New Rubber Stamn BARTON MFG. CO. 
York l' 338 B roadway, 

N.Y., U. S.A. 
Received the only Medal award· 

VI ' ed.to any Vulcanizer at World's U CanlZerS Fair, Chicago. Clrculars Free. 

IT COSTS N OTHI N C  TO TRY! All steam users can save time money and trouble with the si.mplest. safest and most 
�����;��rh�1�*zexist-

STEAM TRAP Guaranteed never to wear out. Lookat the cut and see how it's done! Pay me what you save in coal for one year and I'll furni8h the trap free. � See illus. notice Sci. Am. July 31, 18ffi'. Sole AmerlCan Mfr. 
Wm. S. Haines, 144 S. Fifth 8t., Phila., Pa. 

n�w Suppl�m�nt 
�ataIOgu�! 

'Ia 'Ia 'Ia 'Ia 

NEW MODEL AS PER CUT. 
The Ideal Microscope for Amateur Research. Stands unequaled for precise and accurate adjustments and optical 

�i�lA�oJra���s� ���;���S/\��a6�om 
Send jor new Microscope CatalDgue B. M. 

QUEEN & CO., INC. 
1011 Chestnut St., Philadelphia, Pa. 

USE OF HOT AIR IN DRYING.-BY E. 
)1. Cook. A paper in which the author demonstrates the gre�t economy of the useof h�tair over that ufsteam for 
2�YJg����Y,��he�iN�usl�����11.Y \?g�fl\�J� I1f�S's����� TIFIC AMERICAN SUPPLEMENT, Nos. 1022 and 1023. Price 10 cents each. To be had at this otlice and frow all newsdealers. 

SO S I MPLE A CHILD C A N  U S E  THEM 
SUNAR T 

MA GAZINE CAMERA. 
Folding CalDeras. 

I5li�i$r3d. ras:A��t iju�lg:. f�� 
1% picture. $5. 
Il�r��iC�t�rg�u��amp for 

SUN ART PHOTO CO. 
5 AQUEDUCT STREET, ROCHESTER, N. Y. 

WHY N OT MAKE YOUR OWN 

P:J:L1WS 
Tbe cost is about one-tbird what you are now paying. 
:0��di���d1��:;d���e�0���a����rete 1i�tE�r�§fn be 
C. Francis Jenkins. 1325 F St., N.W., Washington, D.C. 

WE ARE RELIABLE MAKERS OF HIGH GRADE 

St�r�opticOn$ and 

magic [ant�rn$ 
arranged for electric lightt, 

lime and oil light and accessories. All our In-

r::�:,eo�sh:;i�ry.aWrli::t'�ll-1i't'k�e�x'k�'i °� 
CO. (many years with the late Mr. Chas. Beseler), 12;> and 127' Worth Street, New York City. 

STEREOPTIC ONS, MAGIC LANTERNS 
and all accessories for School and Churcb En" 
tertainments and adult and j uve n i l e  amusement Rnd instruction. Microscopic tn .. struments f o r physicians an d all professional uses. ar Sena 
jor Jree illustrat­e,� cataZoC11!e to 
1i:'��;'t����li��'tr:�\������ e1�2Y�;l:'�!f� ��d 

I PRINT 
MY 

OWN 
Cards, circu· 
lars, with $ 5 
Press and save 
money. 

Make money print­ing for otbers. Our 
$18 Press prints a newspaper. Type 
;�\�i�ge�:�i�i��� for catalogue, press­es and supplies, to the factory, 

KELSEY & CO. Meriden, Conn. 

Pbonogral'bs, 6ral'bol'bon�s, 
Proi�ctoscOl'�S, Rin�tosCOl'�S, 

RECORDS, FILMS, ETC. 
l:i?" 36 page illustrated catalogue sent free on receipt of 2-cent stamp. 
The Edison Phonograph CO.,427 Vine St.,C incinnati,O. 

!U!il�[nuhh1 

��eed water heater and water heating system, J . Hervey. . . . . .. . . . .. . . . . . . . . . . .. . . . . .. .. .. .. .. . .... 587.055 Feed water heater for gas making apparatus, A. 
Fen�e�:�iY;e,'wire;'p:'M:M'i8iiier:::::::::::::::: �:� Fence tool, wire, L. W. Orton ....................... 587,228 Fender. See Car fender. ll"\ibrous materials, machine for working, A. rl'. Atherton ......................... . ................ 587.085 Finger nail trimmer. W. J. Sloan ............... .... 587,243 Fireproof fioor, ceiling, wall, etc., J. J. Mo1fat .... 587,059 Fish hook, H. Mills ................................... 5S6.�92 FiSY��7t. ��:�:�: .���.��.�. �:��� .. ���:.:: .�'. �::.��� 587,268 Fork. See'l'rolley wheel fork. Frame. See Picture frame. }"'unneJ, self stopping, T. 1. Weston ................ 587,249 }""'urnace. See Boiler furnace. Electric furnace. Hot water furnace. Furnaces, pulverizing and feedlng fuel to, E. C. Smith .............. ................. . ..... ......... 587.127 Fuse holder and electric cutout. H. A. Lewis ..... 587,217 Game apparatus. R. S. & F. B. Crooks .............. 587.281 Garment hanger, H. W. Kennison .................. 586.972 

g:;mb�n�:��8 �f LJ���ls' of' ii'qui(is: iipp'aratus 586,977 

fur compelling flow of, J. Heaton . ............. 587,203 Gas fixture. K & O. W. Stenstrom .................. 587.109 GaSt�fshf��fn���;�����iW. f�a{p����::I�� .���.� 587,026 Gas mains, means for closing. R. B. Meany ........ 587,102 Gas, metbod of and apparatus for manufactur-ing carbureted water. Humphreys & Glasgow 586.970 GasB�J�C;:�. �.f. �.��. ��:������ .���. �����.�'. �' .. ��'. 586,988 Gate. See Starting gate. 
g���: �ri��:t:3();";:ley::::::::::::::: ::: :::: :::: : .. :::: ��:Mli Gen.erator. See Steam generator. Generator. E. P. Waggoner ............. ............ 587.289 Glazier's point. C. A. Bryant ........................ 586.009 Glove, husking. T. A. Rowse ........................ 587.045 Gold and silver ores, treatment of, J. H. Bur· feind ........ ......................... ... .... ....... 587.179 Gold from gold ores, extracting, W. Majert ....... 5.'"i7,079 

a�r��i�;�fl��D�·:: �g�r:.��:::::::::::::::::::::: �+:ig Grinding mill.J. F. WinchelL ............... ........ 586.984 Hair. crimper, F. E. Barnickle ....................... 587,142 Hammer, E. G. Minnemeyer ....... ........ 587.104. 587.155 Hammer, E. Shepard ................................ 587.242 Hanger. See Garment hanger. Harness. G. R. Smith ................................ 586.978 Harrow. W. L. MarshalL ........................... 587.011 Harvester. corn. 1. M. Blanchard .............. ..... 586,900 Hatchway and door mechanism, sidewalk, P. H. Jackson ... ............... . .. . ....... . . . . ... . ... ... 587.210 Hay press, N. H. Hawk ............. . .............. . . 587.000 Head rest. S. D. McKelvey ................ . ......... 587.223 Head rest pad. S. D. McKelvey .......... ............ 587.224 Heel rands, machine for making, Heath & Whlte 587,283 

����w:a�e·dh�m��:;.�::::::::::::::: :::: ::: : ::::::: �g� Hook. See Fish hook. Hook and eye. I. P. Doolittle ........................ 587.189 Horse nail machine, B.J.Abbott .................. 587,029 Horses, undercheck device for, T. Harrington .... 586.999 Hose brid",e. J. Owen ........ . ....................... 587.159 

iIg�� ����I!�J: ���rl�l.'.�: .��l.���: : :.' :: : :: : :.': .: :: .�J,�!! Hot water furnace, E. A. Manny ........ ........... 58fi.fl74 Ice scraper or shaver, R. M. Pancoast. .......... ... 587,230 Indicator. See Speed indicator. Inkstand, automatic reservoir or fountain, Bell 
Ins%iit��� ·i'i:R;"·dOif:::: :::: :::::::::::::::.::::::::: ��:�fs Jack. See Ditching jack. Jar and sealing device for same, J. Schies ......... 587,239 Joint. See RaIl jOint. Lamp socket. H. C. Wirt.. ........................... 587,027 Lamp support, N. Jenkins . .... ........... ...... .... . 587,001 Lamps, manufacture of mantels for incandescent gas. J. F. Duke .................................... 586,994 Lantern, signal, E. S. Manning .......... ............ 587.153 I..eaf turner,J. Berron .................... ....... .. .. 587,Of:I3 Ledger; E. L. Wilson ................................. 587.084 Lemon juice extractor, N. Gilroy ................... 587,197 Light. adjustable. F'. A. Lavercombe .............. . 587.151 Liquid shutoff. J. H. Glauber ......... ............. 586.996 JJock. See Nut lock. Nut and bolt lock. Loom shuttle box motion, '1\ Bircball ............ .. 587,086 Loom shuttle box operating mechanism, T. Birchall ............................................ 587.087 Lubricator. See Axle lubricator. Lubricator. H. W. Leavitt ........................... 587.264 Mail bag catcher. M. S. Cody .................... .... 587.115 Malt bouse. W. H. Prinz ........................... .. 587.161 Match box. '1'. W. Davies........................... 587.287 Match box. pocket. H. G. Johnson .......... ..... . 587.040 Match splint making and framing machine, M. S. Leve ..................................... ........... 587.130 Matches, etc., receptacle for, E. I. Nottingbam ... 5S7,26� Measuring ingredients in compounds, method of and apparatus for. E. A"'lot.. ................... 587.254 Mechanical movement, H. Koch ..... . .............. 586.973 Metals from their ores, apparatus for manufac-
Me;:::.in§eO: £�c1����et':r. F :J:[�e�'eter:""'" 587,052 

Meter register. L. IL Nash .......................... 587.10(. Middlings purifier, H. Seck .......... ......... . . ..... 587,2·10 Mill. See Grinding mlll. Moulds, method of and apparatus for forming sand. S. J. Adams ............... ...... ............ 587.o:n Money changing machine, S. M. Whipkey ......... 587,2;�lO Motors, charging apparatus for fiuid pressure, J. H. Hoadley ....................................... 587.037 Mower. lawn. D. M. Kyle ... ........ ................ 587.005 Musical instrument, A. G. Duck .................... 587,089 Mustache shaper. P. S. Ferdy ................... .... 587.193 Nut and bolt lock. T. W. Murphy ......... .......... 587.012 Nut lock. J. A. Temple ........... ..... ............... 587.110 Nut locks, machine for forming, G. Langer ....... 587,149 Nut wrench, C. H. Lambkin ............ ............ 587.006 Oil extracting apparatus. W. Sager et aL .......... 587.139 Oiling device, Porter & Hennessey ................. 587,272 Onyx, etc., imitating, J. D. McDaniel. .. .......... . 587,284-Ores. process of and apparatus for roasting, C. 
w. Stickney ....................................... 587.068 Ores, treating argentiferous sulfid, E. F. Turner 587,128 Packing and storing vessel, A. Baker ....... ..... . . 587,050 Pad. See Buffing machine pad. Head rest pad. Waxing pad. Paper bagmachlne,S. T. Murchie ........... ...... 587,135 Paper holder and printing macbine, roll, J. K. Thompson ......................................... 587.247 Pen, fountain, J. Blair ............................... 587,032 Pen. shading. W. R. Spencer ........................ 586.979 Photographic apparatus, automatic, C. Mann .. ... 587.221 

�gglg��:Egi� ai,it';,�Pt�':r�'if.YH'J;·sl: ���.�::�:::: ��:R�� Photographic vignetter,W. C. Farrand ............ 586,9ti3 Piano, automatic combination, W. D. Parker ..... 587,270 Picture frame. G. M. SeideL. ....................... 587.241 Picture, illuminated, M. E. Lefebvre .. . ... ........ 587,017 Pile, protected, C. W. Kennon ...................... 587,077 Pipe cutter. D. W. French ........................... 587. 093 Pipe cutter and branch connection, D. W. French 587,Om Planter. Earhart & Miller ............................ 587.100 Plants or !lowers. stake for. T. N. Parker .......... 587.201 Pocket book, B. Wilentshik ......................... 587.251 Power transmittin't" device, E. A. Sperry .......... 587,01lJ Press. See Hay press. Pressure reducing apparatus, differential, C. G. P. De LavaL ......................... ............. 587.150 Printing die. �'. G. Jahn .............................. 587.261 

���g�nr�g ���i�ie��f�; b�g�s�����s 'for',' X: il: 587.245 

Archihald ............. ......... . ................... 587.256 Protector. See Storm protector. Protonuclein and preparing same, J. Carnrick .... 587,278 Pump. W. W. James ................. : ............... 587.124 Pumping rigging. o il well. J. N. Maher ... ' ........ 587.2ro Punching and eyeletting machine, T. C. & S. 
Pur�!,oW���piiz·.::::::::::::::::::::::::·.:::·.:::::: ��',1f6i1 Puzzle, J. S. Alston .. .. ........................ ....... 581.112 Rack. See Bicycle rack. Garment rack. Radiator and means for heating same, steam, F. V. Winters ....... . .................... ........... 587.072 Rail bond, J. A. Mosher .............................. 587,134 Rail jOint. J. Rohlin .................................. 587.235 Railway track fastening. W. M. Keeney ........... 587.212 Ratchet brace. H. H. Quinby ........................ 587.232 Rectifier. E. Thomson ................................ 587.024 Refiector, electric arc light, C. M. Bolles ........... 586,986 Register. See Berth register. Cash register. Me-ter register. Regulator. See Speed regulator. Retort. D. Jarves ...................................... 587 057 Roaster. See Coffee roaster. 

An entirely New Supplement Catalogue is 
now ready for distribution; it includes 
all of the papers up to and including 
the first half of the year 1897. It is ar" 
ranged on a clear and easily understood 
plan. and contains 10,0,'0 papers more 
than the former one. It will be sent 
free to any address in the world on ap­
plication. GAS ENGINES & VENTILATING FANS 

Rotary steam engine. L. S. Hayes ....... ........... 587.202 Rubber dam clamp. S. E. Knowles .................. 587.058 

�:�:·kR� ·S:;SI�::::::::::::::::::::.::::::::::::::::: �+:� 'l'he best Motor in the world for driving all kinds of 
�i�htl��y��n��{;rgJfi�����81 n:::!nfg���f�lini:V:��s���� 
�g���e�"�ic�e¥�ihaB���l�6�lJc�V���:�d ����::e�3:J 

Sawing machine, wood, P. Bott, Jr .................. 587,176 Scale, controlling and registering, O. Lindemann. 587,100 Scraper. vessel. N. Gilroy ............................ 087,198 Screw, jack, J. W. Evans ............................. 587,146 Seal, bottle. F. S. Grant.. ............................ 587,1119 Seat. See Vehicle seat. 

wants bright young men to take tlle Civil Service Examinations noW being held throughout the Uni­ted States. $1,200 to $2,500 paid exam­inersin  the Patent Office. Fullinforma- ......,.::::,""""" tion regarding all government pOSitions, salaries, dates of examinations, etc., free, if you 
mention the SCientific American. 
NA'l'IONAL t.:OUItE,.,.,rUNUENCE INSTITUTE (InfJOl'pol'aied), 
V. S. Dept. 24 National Bank Building, Washington, D. C. 

Headquarters for 
DU M PINC HORSE CARTS. 

Wide and narrow tires. Low rates of freigbt from our works-'ratalny, Pa.­to all pOints. 
HOBSON & CO. 

No. 4 Stone St., New York. 

Preserve Your Papers. 
--�--

Subscribers to the SCIENTIFIC AMEHICAN and SCIEN­
TIFIC AMERICAN SUPPLEMENT. who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in­
scription" Scientific American" and H ScientiOc Ameri­
('"an Supplement" in gilt. Price $1.50, by mail, or $1.25 

at this office. Address 
. M U N N  & CO., 361 BROADWAY. NEW YORK .Q;:; ELECTRIC STOVE. "Enameled slate base. Hot 

. , _. ' ��ottd�gm��ut��ati��-.:�f:.��� ready. Price $3.110. 
Complete, ready for use, with . cord and plug. Give make of lamp socket and voltage. 

AMERICAN ELECTRIC HEATING CORPORATION, 
BRANCH OFFICES: GENERAL OFFICE: Havemeyer Bldg., New York. Sears Building, Monadnock Bldg .• Chicago. BOSTON. 

IMPROVED WASHB U R N E'S 
COLLAR FASTENER AND BACHELOR' 

S
A Collar }'astener that is ".iI\I,\\il\\\il�fillill better than button or stUd. 

�, fi ��ti��l::.ar E��?l:e:� �� l��: 

' I I 
The Bachelor's Button is the bandiest thing ever in­vented. Saves sewmg. Can be adjusted instantly when � needed. Easily detacbable 

.... from garments. Samples of fill Ut ei�'I�iu���?h�� fr��s '" 
AMERICAN RING CO., Dept. S. A., Waterbury, C onn. 

THE TIN PLATE INDUSTRY IN THE United States.-A. n interesting paper. showing the ex­traordinary development of th e tm plate industry in tbis country, and the serious competition into which it is now entering with tbe British industry. With 18 illus­trations. Conta ined in SCTEN']'IFIC AMERICAN SUPPLE­""NT. Nos. 101l1. 10'.!1I. 11121. 111'.!2 and 111'.!3. Price 10 cents each, or 50 cent'l for the serie�. 'ro be had 
at this oftiee and trOm all newsdealers. 

MODE.LS I .... GATA�OGU"S rR�t: ... UNION MODtL WORKS die c:. E.ARS @ 193 CLARK CHIC.AGO. 

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im" 
provements of the day. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for iJlustrated circular and 
complete table of contents . • • •  

A special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 25 cents, and thus ena­
bles the possessor to preserve this val" 

ua ble reference catalogue. 

by water companies everywhere. Address for Circular. 
Bnch:n8 Water iUolor <':0 •• Newark. N • •  1.. U.�.A. 

NICKLE PL�TINGWANTED. �:�t��ac�r:e Ca�������t�eX�if'��iniams ...... 587,252 
MUNN & CO., Publishers, 

Office of the • • •  

MUNN « CO., Publishers, 
361 Broadway, New York City. 

OROER5(X(GUrr.DIN ANY QUALi1'f fI. !l!H'NlIlY 
BtTTYS &MABBtTT CO. 0 ,,�� 29 1II0R7H WASHINGTON 5T ROCHE5T£RNY 

Sewing machine attachment holder, J. M. Greist. 587,258 Sewing machine presser foot and embroidering 
sew��t;c��ti�e �u���,s�:M: ·Grelst:.'.':::.'.'::::: .'.: ��:� 

(Cont(nued on PO.Q8 95) 

© 1897 SCIENTIFIC AMERICAN. INC. 

SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 
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NOW RE ADY. Shades, adjustable support for window. W. H. Bis bee ... ... . , . . ..... ... ...... .. , ., ..... ....... . . . .. 587.276 

" Inexpensive 
Country Homes.tt 
A P'ractical Book for Architects, Builders and those 

Intending to Bu,ild. 

Ahandsome cloth-bound portfOliO, consisting of 96 
pages 11 x 14, printed on heavy plate paper, and con­
taining 43 designs, with floor plans, of practical, 
tasteful and comfortable country homes, ranging in 
cost from $1.000 to $5.000 complete. The designs 
have been carefully selected as embodying the best 
efforts of various architects throughout the country. 
Every one of the houses has already been built, 
and all of the illustrations are half-tone engravings, 
made direct from photographs of the completed 
structures, taken especially by the RCIENTJFIC 

AMERICAN artists. In many cases two perspective 
views of the same house are shown. Several illus­
trations of inexpensi ve stables are alsu included 
among the designs. 

The location of the dwellings, the cost, owners' and 
architects' names and addres8-es are given, together 
with a description of the dwelling', thus enabling, if 
desired, a personal inspectIOn of the dwelling or 
direct correspondence with the architect or owner. 
Architects. B uilde r s. and thosol inte nding to build 
will find many new and valuable sugllestions among 
the up-to-date designs illustrated in this handsome 
portfolio. 

l�rice, $�.OO by JllaH, postpaid. 

MUNN & CO., Publishers. 
36l Broadway, New York City. 

-.-.-
-

.-. 
-.-

_. '��e fDre8rdlo��---�4 �TOCl<iR:f.p, !1A5S � 
=: or J� different �tyles.� spJlif/(; � -
�ll.tnH!lttnt tll!tUltJ !.! t !I!  If\'  
PORTABLE SINGLE RAIL SURFACE Rallway. -Details of construction and deflcriptl1)D of roiling stock of a new system of portable railway which may be laid upon ground t hat has received no speCial preparation for its receptIon. With 1f1 Illustrations. Contained in SCI ENTIFH' AMRRICAN SUPPLEMEN'.r, �o. 
1 0 1 4. Price 10 cents. To be had at this office and from all newsdealers. 

PRINTING OUTFIT IOc. 
Sets any name in onemmute; print8500card •• D 

hour. You can make money with it. A foot ot 
pretty type, a190 Indelible Ink, Type Holder. Pads 
and TWeezers, Best Linen Marker; 'WOrth $1.00. Ma.lled for lOco stamp9 for p09tage on outfit and catalogue oflOOO barllain9, Same outfit with figures 15e. QuUit til. Fintin�g two lines 250. p09tpaid. 

lDger80lJ &  Bro_, Dept. No. 147 65 Corttll�dtSt .. New York. 

ACETYLENE APPARATUS. -ACETY-lene number of the SCIENTIFIC AMERICAN SUPPLE. 
MENT, describi ng, With fuli illustrations, the most recent. simple, or hOllle made and commercial apparatus for generatm� acetvlene on the large and smal l  scale. 'rhe gas as made for and used by the mICroscopist and student ; its use in the ma�ic lantern. 'J.1he new French table lamp making its own acetylene. Contained in SCIENTIFIC AMERICAN SFPPI�El\lENT, No. 10�". Price 1 0  cents. To be had a t office. 

Gj 
BRASS BAN D 

Instruments, Drums, Uniforms, Equip .. 
ments for Bands and Drum Corps. Low· i$� est prices ever quoted. Fine Catalog, 400 III 
IllustratlOns,mailedfree .. it gives B :md 
Music & Instructions for Amateur Bands. 

LYON & HEALY. 33·35 Adams at .. Ch.cago. 
--- - -----

The Mountain 
Chautauqua. 

'.rhis famous Chautauqua, at Mountain Lake Park, 
Maryland, opens its sessi on August " and closes August 
24. It is the most superb and sensible summer resort in 
America. Its height, 2,800 feet above sea level, means a 
(I elightful climate and unsurpassed mountain views. 
lfive well appointed hotels and 250 cottages open their 
doors to tourists at from $5 to $12 per week. Twenty 
departments of important school work are in the bands 
of specialists. The best lecturers, singers and enter­
tainers in the country appear three times daily. The 
program is unequaled. Here is a chance to mix a little 
intellectual uplift with your vacation. 

Shelf b racket. Lombard & Maynard . . .... ... . .. . .. .  587.101 Shingle sawing machine, E. H. Kruger .... ......... 587,215 ShiP. E. Modersitzki. ..... .......................... , .  587.286 Signals, compensating attachment for semaphore, A. E Eckert . ..... .. . .. .. . . . . . . . . . . . .. . . . . . .. . . .. .. 58'1.145 
��e��nin�i:�����C�d�g:iE.· P: Decker·.·.· ,', 

.............. �:� Speed regulator for motors, T. H. Macdonald ..... 587,265 Square. T. M. B. Templin ..... ....................... 587.021 

��:::'J.' rg!:rW�:hg;bAst��;t.dler ..... ............... 587.258 

Starting gate. B. E. Harris ......... ......... ......... 587.285 Steam generator, A. G. Hohenstein . . ... . . ......... 587,148 Steam generators, water return system for, E. P. Holly .............. , . . . . . . . . . . . . . . . . . . . . . . . .. 587.290. 587.2!!1 Steel ingots, manufacture of, N. IHcConnell ....... 587,105 Stopper. See Bottle stopper. Storm protector. G. W. Harmer . ....... . ............ 586.998 Stove and burner, vapor, Harvey & Munzer ..... . .  587,036 Stove or furnace, downdraught, E. D. McLean 
Swi�::���Jion;a8·::::.·.·. ·. :':::::::::: . .  '::::::::::::::: bM;� Switch. See Automatic switch. Table. Busch & Miller ..................... ... . ... . ... 587.181 Tacks, assem bling and transferring device for use in moulding coverings upon heads of, A. C. Esta brook ............. ........................ ..... 587.117 Telautograph, L. O. McPherson .... ... ... .. ......... 58';",013 rrelephone exchange, M. G. Kellogg . .... ......... . .  587,004 Telephone exchange apparatus, }1'. R. McBerty .... 587,081 Telephone S Witchboards, calling appliance for, F. R. McBerty .............. ... ........ . . ............. 587.080 Telephone system. Dillberg & Rabbidge .. . . . . . . . . . 586.993 Telephone trunk circuit, J. J. O'Connell .... . . ... . .  587,226 Telephony. J. W. Gibboney . .  " . . . . . . . . . . . . . .  587.1l9. 587.120 '1'himble. L. Holcomb . . .. .. ... ................. ...... 587.123 rllhread guide, C. Koffinke ........ .................... 587,098 Tilework. D. N. r.anyon .............. ................ 587.263 Tire. W. D. Snow ...................................... 587.244 Tire, non-puncturable bicycle, J. A. O'Dell ........ 587,227 Tire, pneumatic A. H; Crockford ............. ... ... 587,075 Tire, pneumatic, L. J. M. LOiseL .................... 587,009 Tire setting machine, P. D. Dupont ................ 587,035 Tire tightener, J. G. �arter . ......................... 587,238 Tires, means for closing leaks in pneumatic, F. J. & G. W. Jones ........ . .. . . .. . . .... ................ 587.211 Tobacco, preparing smoking, J. Cohen ............. 587,184 '['rack sanding device, F. Mertsheimer ............. 587,103 Trap. See Animal trap. Trimmer. See Finger nail trimmer. Welt trim-mer. Trolley. A. S. Krotz et at.. ... ............. ........ ... 587.214 Trolley wheel fork. S. B. Thompson ...... ........ .. 587.047 'l'rousers clamp for bicycle riders, L. P. Converse. 587,280 Truck. car. J. A. Brill .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.987 1'ruck, car, M. F. Noraconk .......................... 587,060 Typewriter. A. R. Bailey ............................. 587.288 1lypewriting machine, T. H. Stackhouse ........ ... 587,020 Valve. M. R. Sherrerd .......... ....... .... .......... 587.107 

t:}��: g�rni>��e� t�iPe���r� �id&v�c�:im��.da-�e·li: 587,054 

ring ..... .................. ............. .. ...... .... 587.094 Valve connectlon for steam engines, J. young .... 587,108 Valves in pipes or mains, means for inserting, D. W. French ......................................... 587.092 Valves in pipes or nlalllS , means for inserting, M. R. Sherrerd . ... .. .................................. 587.108 Vehicle draught attachment, A. MacAlpine ....... 587,078 Vehicle seat. J. Q. Black . ....... ......... ............. 587.175 Vehicle wheel. W. T. �'aizey ..... . . . ... .............. 587.191 Velocipede, C. E. Beckman .............. ........ .... 587,061 Velocipedes, pneumatic or cushion wheel for, Bevan & James . .......... .......... .. . ........ .... 587.174 Ventilator, T. R. Harper .... . ....... ........ ......... 587,25g V ibrating or gyrating device. H. K. Nold .......... 587.156 Voting machIne, Hardie & Post. . . . .  . . . .  . . .  . . . . . . . .  587,129 Voting machine, mechanical. J. A. Markoe . ... ... , 587,222 Wagon brake. A. W. Burkholder . ... ............... 587.180 Wagon brake, automatic, H. A. Hibbard . .. . . . . . . .  586,969 Warp chains, machine for wrapping, E. T. Garsed 587,194 Washtub stand. H. & A. Maes .. ........ ... . . .. . ..... 587.2HI Watch, stem winding and setting, O. Ohlson .. . . .. 587,158 'Vater, etc" hydraulic apparatus for raising or forcin". H. D. Pearsall .. . . . .... . . . . . . .......... . . 587.06., Water meter, A. R Kennedy ........ ........... ..... 687,125 Waterproof material, A. L. Kennedy ........ ....... 587,006 Waxing pad. E. E. Woisard . . ....... ................. 586.985 Welt trimmer. A. F. Chandler ................ .... ... 58:.279 Wheel. See Bicycle spring wheel. Vehicle wheel. Wire holder, J. B. Lawrence . ... ........ ............ 587,216 Wrench. See Nut wrench. Wrench, C. Crumpler ....... . . . . . . .. .. . . . . . . . . . . . . . . . .  587,186 

DESIGNS. 
Badge. A. F. Thompson ................... ... ......... 27.419 Badge pin. G. E. Darling .... ......................... 27.42ll Bicycle frame. T. S. Culp ... . ...... .................... 27.438 

�����\�Sj.1�1��g����. ��.r: .�: .��: .���.��: : : : : :  :.27:449: �+:l�8 F'encing, pattern for wire, A. J�. Kitselman ...... ... 27,435 �'rying pan. R. Dean . ... . ........................ .. .... 27.4.)6 Game board. D. Kogler . .. .. . . . .. ...... .............. . 27.443 Game board, Smith & Hamilton . .. .................. 27,444 Gearing cover, J. S. Copeland . ..................... .. 27,437 Girdle. W. H. Starr ................................... 27.422 Glass, surface ornamentation of, Brogan & Mal-loch .... . . .... ... .... . . . . .... . ... . ... . ... ... 27,445 to 27.447 Golf ball. W. Dunu . .. . .. . .... . . . . . . . . . . . . ... . . ... .. . .. 27.441 

II��rs��lio!·c!f{k:p&.ec.bJ��es·.·. ': .... ::: ...... : .................. : .... ::. �:l�� Lock plate. R. W. Owen . ...... .... . . ................. 27.428 Motors. shell for electric. H. E. Heath .............. 27.433 Nose clamp. L. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.424 Nut lock. C. C. Purdy . .... .... . .. ..... . .. . ............. 27.427 Plows. cutter attachment for. J. C. Ball .... .... ..... 27.434 Propeller, screw, G. H. Beck . .. ..... . .... .... ... ...... 27,432 Shade bracket. window. Walters & Brown .... . ..... 27.426 Snap hook. Wright & Dieterich . ..................... 27.425 Stockings. top for golf. T. M. Twomey ....... ....... 27.440 Sugar cane hook. G. A. Beall ... ..... .. ......... . ... .. 27.430 Tor bank, M. A. Martin . ............ .. . ............... 27.442 TrImming, I. A. Schwarz .............................. 27,448 Truck frame, metallic, L. J. Cox.... .. . . . . . . . . . . . . .  27,431 Watch charm, etc., S. Stophlet .. ................... " 17,421 

TRADE MARKS. 
Bicycles, Thomas Manufacturing Company ....... . 30,447 Bicycles and other velocipedes, Clement, Gladia-tor & Humber (France) . .... ...... ...... . ........ 30.<143 Bicycles, tricycles, tandems and goods of identical character, Speeder Cycle Company . ... .......... 30,449 Books, pamphlets, paper and envelopes, American National Red Cross ............. ....... .. .......... 30,428 Canned meats, fruits and dairy products, such as butter and cheese, H. P. Somers .... . ..... ...... 30,43.1 Cement, roofing, F. W. Turpin ....................... 30.443 Coal derivati ves, Gas Light and Coke Company .... 30,440 cra�es����ro��::���' c�r*���h�t I:r ��� . .  ���: 30,432 Enamels, Chicago Varnish Company ......... .... ... 30,441 Engine indicator, steam, Crosby Steam Gage and Valve Company................................... 30.451 

��fm��rf6��0���::n�0�ft���iii·mais,· Ceccone'liO' 30,434 

& Canapa ........................ .................... 3O.H6 
��cif:: ���11'aria��o:��:, �e��mfnad;;iher ·8ia� 30,430 

tionery, Blaisdell Paper Pencil Company ....... 30,429 Plaster and finish, wall, Zenith Wall Plaster and Finish Company . ............... ..... ............. . 30,444 Poison, rat, Newton 'Manufacturing and Chemical Company ......... ... ................................ 30.<145 Pulley coating. Little & Schoetz Pulley Coating Company ............................................ 3O.H2 RIce I'.0wder. toilet. Roger & Gallet .. . . . . . ... . . . . . ... 30.439 

�l�in . t����?rlee�·w�tPr��:t��·s: . steam ' a·net' · aii 30,431 

�IE����Ol�' 1���?M��ifr��e8g����y ���. ���.�� 30,450 

TOi\;!i�������!iY�:s,iW6���nl ���ret ��.���������l3� 00,438 Whisky, Rosskam, Gerstley & Company ............ 30,435 Whli:�� '&rii�fi��.��.� �.�������: .�.����.��'. ��.r.s.t:. 30,436 

LABELS . 
Mountain Lake Park is Jocated on the main line of the H Francis Original and Only Silk Molasses Candy," Baltimore and Ohio R.B., and as all the fast trains stop J. H. Jfrancis, Jr . ..... . .. . . . ... . . . . . . . .... . . . . . . .... 6,551 at the Park during the summer. patrons have the ad- " Old Stock Lager, H Bergner & Engel Brewing Com-

vantage of their superb train service between the east pany .............. ...................... .............. 6,550 
and the west. 

Round trip tickets will be sold from all stations east 
of the Ohio River for all trains August 2 t023. valid for 
return trip until August 31. at ONE SIN GLE FARE 
for the ROUN D c�'RIP. 

For illustrated pamphlet and all other iDformatio� 
address Agent B. & O. R.R.. Mountain Lake Park, Md. 

A printp,d copy of the specification and drawing of any patent in the foregoing list, or any patent in print lssued S illce 1863, will be furnished from thls office for 
10 cents. In ordering please state the name and number of the patent desired, and remit to Munn & Co., 361 Broadway, New York. Special rates will be given where a large number of copies are desired at one time. 
ve�r�r�1�� aJ\!lfo�nl�ei:�e���:se ri�!a��e� �h!hio��: 
going list, provided they are simple, at a cost of $40 each. If complicated the cost wiU be a little more. lfor full instructions address Munn & Co., StU Broadway I �ew York. Other foreign patllllts may IIIIlQ be obtalnea. 

�h. ain�" . BEL TING of Various Styles, ELEVATORS, OONVEYORS, 
COAL MINING and HANDLING MACHINERY. 

" The JEFFREY MANUFACTURIN Q CO., COLUMB US, O. - - PI"" Send jor late Oatalogue "0." Branches : CHICAGO-NEW YORK. 

A WONDERFUL 

E LE CTRI C LAM P Specially adapted for bicycles, carriages, mines, country use, sta bles, watchmen, yachting- and fishing. Will throw strong' light 
HKJ to 150 ft. Average life of light for bicycle rider 6 nights, costing 
lIe. week. No loss of Dower 

HALF A CENTURY OF CYCLES.-AN i�����;irlinh�.stofh�ffit�: clril�:����� o�fd;Jf. to��: R bone-shaker" and its successors. The tricycle. The modern wheel. Cycle building a science. Points of im­provement. The pneumatic tire. A hand and foot cycle . .  With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, �o. ltl l 'J .  Price 10 cents. To be had at this office and from all newsdealers. 

S M ITH ' S  
R O L L E R  

Spring Seat Post 
All Sizes. % to 1 3/16. 

Price $2.50. 

PROPOSALS. 

----------- -----
WE BUY '·A'l'EN'r�. small novelties. Colum­bian N ovelty Company, 766 Broad Street, Newark, �. J. 
FOR SALE.-Design patent No. 27.000 on Kitchen Cabinet. Addr. for terms : J. A. Overall, De Lassus, Mo. 
Experimental �t��:'f��t�:;g.e���e6i:gf:s�J'J�f:k 
EMPIRE NOVELTY WORKS. !I02 E. 80th St .• New York. 
FOR SALE OR ROYALTY -U. S. and Canadian 
�a;g�'e�� ����W:�e�I��rJf91��d1��irSt�!e5��ie';.Hcgl� 

I C E iU A (j H I N l£�. COl'litol.il En:;rinel'Oo B l" ·,,'",'1·!>!. 
and Bottlf'1'!ii' IU achhu·ry. THE VILTER MFG. CO.t 899 Clinton Street, Milwaukee, Wis. 

----- -
S EC R ECY C U A R A N J E E D .  11'11111]31.'1 Equipped for all classes 0 wc,rk. 1-�,�,-IIiIII-�-�-�-�-� J. C. 8EYL, 181 MadIson St., CHICAGU. 

- �---

WAN T E D  �:f�����: �o sl�ll�efa��sta:i� 
RL¥Dloli�ip1icBrle��kie; �l�na:��ta al���� �i�� 
WAN T E D  ���::t�g��ia��r ��i�lig�s�� prevent railroad colli�ions, to furnish capital to secure patents for same. L. W. Edmister. Salem, Oregon. 
MODEL AND EXPERIMENTAL WORK Draughting, Pattern Work, Special Machinery ... etc. 
s. P. Denison, 143 Center St.} New YorK City 

I��� TYPE WHEELS� MODELS &.,EXPERIMENi AL WOHK.I!iMALLlAAtH'MERY NOVELTIES So. ETC. NEW 10 K 6iENCIL 'WCRIIOS IDC NASSAU S"!' N.Y. 

A well established firm in Germany wishes to represent a good American house for Agricultural Implements, such as Mowers, Reapers, Blnders, etc , not already represented. ApplIcations to John Heywood, Man­chester, England. --------------------------

BAND FASTENERS ��i ���� 
A. P. DICKEY M FG. CO., RA CINE, W IS. 

txper imental & Mode l  Work 
Cirs. anil advicefree. Gardam & Son, 45-51 Rose St.,N .Y. 

V O LN EY W. MASON & CO.,  
Friction P u l l eys, C 1 utches & Elevators 

P R OV I D E N C E  R. I. -------

STORAGE BATTERI ES 
THE WILLARD BATTERY CO, CLEVELAND,O. 

G I V E ��:��:T B1is�WS�Nh��r c�rs'El�t�ici� 
SENT ON T RIAL. r:rI.i':I��:,'i��f��\�� 

ti�����tlr�ac!������\"i����n�h�� Write, and We'll tell all Courses open October 1st. Catalogue on application. 
about it. 

JOS. N.  SMITH & CO. 
30 L arne d  Street, 

Detroit. Miell. 

AGENTS' OUTFIT FREE.I;�'W:.t;! � eakly oalas pa.:r 
bIg money. We make a high grade BICYCLE as low as ,24.00. Fully KUBranteed. Shipued anywhere 

on anoroval, direct frOID our factory. 
ALPINE ()y()LE ()O., Dept. 92 .()lnelnnati,O. 

LEHIOH PREPARATORY SCHOOL Best recommendaticns. Young men are prepared for 
�t��ig8v��i:::��yhJn��edH���rrsd,of��:llBC���Ctt�:e been admitted to Universities during the past eighteen years. For Pat�:ub'E';I'd'N. t1-h.D., Bethlehem. Pa. 

Little Hustler Fan 
Five inch. Keep 1";001 at desk. home and sick room. High speed, wonderful results. Guar­anteed to run eight hours on one charge. Pul­ley for runnin@'toys and light machinery. 
CWJ:�3 sra�� ���t�r���iar$;i larger outfits. Motors from $1.00 

'bYsctJn'T�n�ab';'tbe �g���es list. 
KN APP E LE CT RIC & NOVELTY CO. 

45 Warre n Street. Ne w York. 

How to Build 

50 YEARS' 
EXPERIENCE. 

. PATENTS 
TRADE MARKS, 

DESICNS, 
COPYRICHTS &0. Anyone sending a sketch and description may quickly ascertain, free, whether an invent ion is probably �tentable. Communications strictly confidentIal. Oldest agency for securing patents in America. We have a Washington office. Patents taken through Munn & Co. receive Bpecial notice in the 

SCIENTIFIC AMERIOAN, beautifully illustrated, largest circulation of 
$fks;�n���ig�n�b:�i�� t����� Yl�� 
BO<lK ON PATENTS sent free Address 

M U N N  & CO. 
361 Broadway, New York. 

"HEAVEN AND HELL" From things heard and seen by EMAN-
UEl. SWEDENBORG. The grandest, most interesting, and instructive book ever writtenon t he subject. More can be learned about genuine religion and the future life tban from whole libraries of other books. M)3 pages. 

I �\e1'1��.'¥�I0'fi'e�t'i:'.i!P�t�fp��i���Phi!����S S  WM. H. 

a Home�--·� 
Those intending to build will find the very best practical sug­

gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition . "  

Each number is illustrated with a Golorea plate and numerous 
handsome engravings made direct from photographs oj buildings. 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carria!le houses, etc. All who contemplate buildin�, 01' improvmg homes or structures of any kind, have in this handsome work an almost endless series of the latest and best examples from which to make selections, thus saving time and money. 

PUBLIS HED MONTHLY. SUBSCRIPTIONS $2. 5 0  A Y EAR. S , NGLE COPIES 25 CE NTS. 

© 1897 SCIENTIFIC AMERICAN. INC. 
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