
JUNE 16, 1900. 

�usiness ani) �ersonaL. 
Marine Iron Works. Chica,z:o. Catalo,z:ue free. 
}�or mining engines. J. S. Mundy. Newark, N. J 
u U. S." Metal PQli8b� lndia.napolis. Samples free. 
Yankee Notions. Waterbury Hutton Co .• Waterb'y. Ct. 
Write Baker Mfll:. Co., Racine, Wis., about pushing 

any new article. }'acHities excellent. 
Handle & Spoke Mchy. Ober Mfg. Co .• 10 Bell St .• 

Chagrin Falls, O. 
Most durable. convenient Metal Workers' Crayon is 

nlRde by D. M. Steward Mfg. Co., Chattanooga, 'renll. 
Ferracute Machine Co., .BrIdgeton. N. J., U. 8. A. Full 

line of Presses. Dies. and other Sheet Metal Machinery. 
Special and Automatic Machines built to drawings on 

contract. The Garvin Machine Co .. 141 Varick St., N. Y. 
The celebrated" Hornsby·Akroyd" Patent Safety OU 

��n�ine is built by the De La Ver�lle Refrigerating Ma. 
chine Company. Foo':. of East 138th Street, New York. 

'fhe best book for electrlC1Rns and beg:inners in elec
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co .• �lUblishers. 361 Broadway, N. Y. 

IT Send for new and complete catalogue of ScienUtlc 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on appJication. 

HINTS 'l'U CORIHJ:SI'ONDEN'.rS. 

Natne .. and . .\dd'·e .... must accompanv all letter, or no attmtion will be paid thereto. This IS for ow information alld not for publication. .le(erent·cs to former artic1eE or a�wers �hou;j 
giveo.ate of paper and page or num'ner of question, 

I u9"irje� !lot answeretl in rea�ona'1)1e dme shoulO 
oe repeatea: corresponaent8 win 'near in mind thai some allinv�r: require not a little research, ano.. 
though we enueavor to reply w ail either by lette) 
or in thi� oepanment. each mUEt take his tum 

II II ycr", wishnl!! to purchase any article not advertised in our co}umuE will be furnished with addresses of 
bou8eE manufacturma or carrying the €lame. 

Stteda1 "·rillen InforlllH,jon on matteI'!! 01 
personal rather, than general interest cannot bf expected wi�houJ, remuneration. 

Sclenl.ili(' ,\ mel·j.-Hn loiIlPI)/ementM referred to may be had at t.he office. Pnce 10 cenU! each. 
Book .. referrell to promptly supplied on receipt oj 

price. �Ilne,'" / .. sent for examinatlOn should be distinctly 
marked or labeleG. 

(7900) F. R A. say>:: I have noticed in 
y-our nescrlpth,n of marine engines that they are 4 cylin
der triple expansion in some CaRes. Now. what is t.he 
arrangement of the cylinders so that there are 4? 
A. The compounding of marine engines may vary in 
the number of cylinders to meet constructive economy. 
A triple expansion engine with 4 cylinders is usually 
made with one high pressure cylinder, one intermediate 
and two low pressure cylinders. A qnadruple expansion 
engine may have one high pressure and tll'O each of in
termediate and low pressure. 

(7901) O. Y. asks; What is the differ· 
ence. if any. in the use of fuel with a 200 horse power 
steam engine. requiring to produce ouly one· half its ca' 
pacity. A. Much depends upon the kind of engh,e, 
whether condensltJg or not and upon the type of engine. 
There aIe constants of loss that continue the same with 
steam engines at full and half power. Radiation· and 
condensation from the surfaces of boiler setting and in 
steam pipes remain nearly the same nnder both condi· tions. rrhe friction of the engine js also nearJy the same 
under varying loads. 'I·he steam generating power of 
the boiler. being larger in proportion to the amount of 
steam used at half power of the engine shonld save part 
of the heat going np the· chimney and therefore should 
Save fuel. The amount of steam saved will not be one
half. but a proportion covering the loi"e. by radiation. 
condeusatiJn and engine friction. For a power--plant as 
stated we estimate that one.third of the fuel shouJ..i be 
saved when running at half power. 

(7902) S. Bros. write: We wi811 to make 
power to drive a ema]] printing press (about one horse 
power). We thought of winding up a weight. Have 
you anything on this subject showing how to make It. 
or any other method of getting power that 1S simple and 
inexpensive � A. Spring power was quite a fad among 
inventors some years since and various methods and ap
plications for storing power by springs. hav", been pub
lished in the SCIENTIFIC AMERIVAN SUPPLEMENT. Nos. 
46, 47. 48, 50 and 473. which we mail at 10 cents each. A 
few spring motors are now made for fans and .bow 
window tum tables. and have been made for running 
sewing machines. They do not give out the amount of 
power required to wind them uP. and when as much as 
one horse power 01' more i� required we consider this 
method of accumulating power impractical and ineffi· 
cient, whether by sprin" or weight. We ndvis" the use 
of a gas or gasoline motor fordrrvinga printing press or 
for any other use where a sllJall and reliable power i. 
needed. They are made of one, one and a half and up 
to any required power. arC easy to manage and the cheap
est smail power known. See advertisements of these 
motors in our advertising columns. 

lNDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JUNE 5, 1900. 
AND EACH BEARING THAT DATE. 

I See note at end of list about cuples of these patents.] 

Agricult.ural implement, S. L. Allen ........ 651,0H2. 651.0!l:l 
Air container, liquid, Je S. Wrightnour .... ,." . .. 651,223 
Air or oxygen. apparatus for conveying and utilizin" Jiquid. S. H. Emmens .................. 651.029 
Alarm. See Burglar alarm. Album. photograph. G. H. Kent .................... 651.043 Alloy. antifriction. W. N. Rumely .................. 650.911 Automobile. L. 8. Buffington............ . .......... 650.893 Automobile balance Jl;earing. H. l� Heath . • . . . . .  650.83; Automobile delivery wagon. U. W. Libbey ... .... 650.847 Automobile steering mechanism. H. lG. Heath. 

650,838, 650.839 

Axle and box. vehicle. J. G. Anderson ............. 651.225 / Axle box, R. R .  Cro ss ................................ 651,105 
Badge, G. B. Adams .. ............................... 650.962 
Bag. See Mall bag. T�jescopic bag. 
Bag fastener. A. Arnemann ......................... 651,128 
Bale tie. J. D. & J. E. Brown ...... , ................. 651,293 
Baling press, S. M.Neely ............................ 651.018 
Baling press, E. C. Sooy.. ... .............. ..... .. ... 650.957 
Ball retainer and its production, E. �'. Creager .... 650.926 Bandage. suspensory. A. C. Moss ................. .. 651,19\J Hatteries, producin,z: positive plates for� H. Strecker ............................................ 651.089 
Battery. See Secondary battel·Y. Bed. couch. J. Stienen ............................... 651,124 
Bed or douche pan. D. Hogan ....................... 651,310 

" St " Foot and � 
Power ar Screw Cutting 

Send for Catalogue B. 
SENECA FALLS MFO. CO. 

695 Water Street, 
Seneca Falls, N. Y., U.S.A. 

Beelo�s��nli�:drft.������.'.��:�.i��:.�:������� 650.834 AMERICAN PATENTS. - AN INTER-
Bell. bicycle. E. S. Booth ............................ 6.'>1.177 
1le Iting. G. Mack ................... ................... 650.977 Bicycle attachment, A. Stiles ..... ................. 651.125 
Bicycle fork crown and making same. F'. C. Bill-ings ....... ................ ........................ 650.964 
Bicycle propellin,z: mechanism. W. H. Forbes ..... 651,244 
Bicycle propelling mechanism. W. & A Smith .... 651.316 
�:���:: :'J'J.fe �o:.·J�J�'kj.iimej.:: :::.::::: :::::: �:82f Bicycle seat post. A. W. Nutz ....................... 651,264 Bicycle seat support. P. Smith ...................... 651.277 Bicycles. etc .• handle bar fur. E. J. Babbitt ....... 650.963 Bit or reamer truck. R. �'. Milford .................. 650,981 
Blacking box. J. Buchanan ..... ................ ... 650.819 
Board. See Ironing board. 
Boiler. See Steam boiler. 
Boiler. J. Carnegie. et a1. ............................ 650.966 
Boiler furnace and door therefor, steam, J. O. 

eRting and valuable table showing the number of patents granted for the various subjects upon which petitions have been ft]ed from the beginning down to December 31. l894. Contained in SCJENTIFIC AMERICAN suPPLEMENT. No. 1002. Prico 10 cents. To be bad at 
this office and frow all neWSdealers. �r:: NGINE.&.FOOTJ MACHINE. SHOP OUTF"ITS. � TOOLS ANO SUPPLIES.';';" (C, ATHEs. )EBAS1IAN LA1H[ co '�?�������,'.;' 

THE HALL 
BRASS PIPE WRENCH. 

Morris ...................... ....................... 650.855 A PERFECT TOOl, Boiler incrustation. attachment for preventing. WITIJ Fltl ()Tlf) N .. nil'. 
BOI�!;,�g::i:y:c:Gaiirlei:.:::::::::::::::::::::: �:��� Bus'linlls for all sizes and shapes. 
Book, numbered manifold. Ir'. M. Turck ........... 651,171 Boring rods. discharging mechanism for rotat-

ing. A. Raky ..................... ................ 650.983 Bottle stopper. F. L. Cook ................... 651.183. 651.184 Bottle stopper moldinll apparatus. J. '.raylor .. .. 651.280 Bottle stopperilJg' machines. an tornatic feed de-vice for. N. Muslar ............................... 651.050 Bottlin,z: machine, A. Schneider .................... 651,274 

Highly polished pipes made 
up witbout scar or injury. 
For C'ircvJlars and P'l'ices 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 

Box. See Blackin,z: box. liat box. Mail box. Match box. Paper box. NEW Boxes. etc .. cover fastening for. J. C. Enoch ...... 651,070 BINOCULAR. 
Brake. See Vehicle brake. - Wagon brake. 
��:��i�
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l�eVY·.::::.::·.:·.:::���·.��I: �:�t� Brick, buildin�. E. H. Vordtriede ............ ,,.,. .. 650,919 Bridge. W. F. Walker., . , .......................... . 6,,1.281 Brush holder. W. A. Dryden. Sr ........... ........ 65t."28 Building ma terial. J. B. Cottom .................... 650.824 Building. portable. J. C. Karr ....................... 651.251 

Bulkhead door. water tight, F. �'. Bowles ......... 651,004 
Burl!lar alarm system. electrI C. J. 14'. Dorsey ...... 651.325 Bur nero See Gas lighting burner. Refuse burner. Vapor burner. Butt.on. link, A. Bippart ............................. 651,064 Button macbine . F. Snow ........................... 651.213 Cabinet, E, M. Africa......... ....................... 651,154 Cable end coupling. J. C. Kurtz ................ .... 651.14.3 Calcium carbid. manufacture of. J. E. Hewes .... 65L167 
Camera, roll holding. Pascal & I zerable ........... 651,118 
Can. See Milk can. Oil can. 
can lock. milk. L. Munch ............................ 650.902 Candy forming machine. J. C. Heilmann, Jr ....... 650.841 Car cODst-ruction. rail way, T. T.J. McKeen ... ... .... 650,859 
Car coupling, E. H. Vordtriede,. .... ' ............ .. 650,920 Car door. 8. D. Chelf ........... ..................... 651,234 
Car door, Lister & Raymond, ................ , .... , 651.080 Car door weather guard. freight, S. H. Campbell. 651,005 

(The Trillder.) 

��:!�riil���g�r�e'�:e8t���8 glal!ls. Send f or Circulars. 

QUEEN & CO. 
Optical and Scientific Instru

ment Works. 

NEW YORK: 591<'ift11 Ave. 
1010 Chestnut Street, 

PHlLAD>:LPHLA. P A. 

BARNES' ---

UPRIGHT DRILLS 
Complete line. ranging from Li�ht Fric

tion Disk Drill to 42·' Back Geared Self· 
Feed. IT Send jor New Catalogue. 

W. F. & JOHN BARNES CO. 
8:� i�����: it�:.,'i����;�rd·dii·L,;b·Onte "&:C·raii:: �:�� �1�9 :9:9=
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=' ====:;-Car. motor. J. Molas .............. ................... 651.1�'7 Carbon contact piece, G. A. Schoeiler .............. 6.10,953 

Carbonating apparatus. beverag:e. Herold & 
Haas ................ ...................... ........ fl51,Oi\9 

Carbonating beverages. Herold & Haas ............ 651.0:JR Carbureter. A. L. Navone ............................ 601.017 Carline. H. W. Gays ......... ................ 651.138. 651.139 Carpet stretcher and tacker, C.-P. Knapp .......... 651,253 
Carriage door lock. T. P. Wendell. ................. 651,001 Carriage. extensible. J. H. Koons .... , .............. 6bl,Hn 
Carrier. See Cotton carrIer. -. 
Case. See Travehng case. 
Cash register. C. W. Sharrow ...... ................ 650.99,3 CastiI11l apparatus. W. D. Allen ..................... 651,224 Cement plaster. Harding & Meddock .............. 651,07:, Centrifugal machil\e, C. Stute ....................... 650.g58 
Chai1) hook. D. Williams . ...... .............. ..... 651.09\ 
Chair rocker. J. E'. Bartlett. ......................... 651.322 
81::� ���k�rf:�!�ti�::c��j�HJRg:�n�������.::::: �l:MZ 
Cigar marking machine. Weiss & Hagen ........ ,.. 651,221 Cigar or cigarette. N. Du Brul ...................... 651.108 Cigarette making device, it'. '1'. Gracey ............. 651,H33 Cithenl, mandolin, If. Menzenhauer ................ 651J95 
CIa w bar. C. D. Hrown............................... 651.2211 
Clock. ship's bell, W. K. Menns ..................... 650.m9 
Cloth shearing machine, H. S. Greene. ' ........... 651.11:) 
Cloth shearing machine. T. H. Gr�en"' ........ .... 651.114 
81g�g�� ��\�g.;�. W�l'?��oliy.:::::::::::::.::::::: �gi� Cocl!;. water. J. P. Benton ............................ 651,289 
Cocks. apparatus for Simultaneously controlling numerous outlets by single, E. Gilain .......... 650,832 
Coilar supporter. yIeldIng horse. W. N. Hough· taltng .......................................... : ... 651.188 Concentrator. S. T. Curtis ........................... 651.006 
Cunveyer. endless belt. J. M. Dodge ................ 651.241 
Conveyer, raddle, G. 1:1'. COIluer ..................... 651.065 Cooking: apparatus, S. E. Snedeker ............ , ... . 651.lt-9 Cooking apparatus, steam, 'I'. Dougla.s ............. 651.242 Cooler. See �'ood cooler. Milk cooler. Copy holder and book support. G. H. Rogers ...... 651.058 Cotton carrier, L. Rawltn2's ...... ............ ...... 650.909 Cotton stal k knocker. R. H. Ch itty ........... ...... 651.298 
cOu·��Hfco��?i�:�1�1�h�fl ��Ut����·ou��rnCi:Upling. 
Crate. folding. M. E. Pol bemus ...................... 651,168 
Crate. sbippinll. J. L. Griffin ........................ 651.011 Cuff bolder, L. Cummins ....... ... ................ 651.239 Cultivator attachment. G. W. Ream .......... ., ... 651.087 Curling iron heater, J. O. Cushing ............. .... 651J85 
Currycomb. J. J. Eccleston .......................... w1.303 Cutter. See MUliuj.! cutter. '1'enon cutter. Cutt,ing machine, A. Emerson ...................... 651.109 
Cylinder lock. ].J. Carter." .......... ................ 651,130 

Brooklyn: 
Boston: Philadelphia: 
Chicago. 

{16 West 2M St. 166 Broadway. 
504 Fulton St. 169 Tremont St. 
924 Chestnut St. 
74 State St. 

A NEW AND WONDERFUL INVENTION 
Greatest Rival of steam l'ump or Windmill. The 

ERWIN STEAM RAM. 
For p.levating . water from tubular or other wens or from rivers. lakes or other 
supply. Guaranteed efficiency of 50 to 150 per cent ()ver a dup.lex steam pump. Extremely economical in amount of 
steam used. Does not ralse the temperature of water appreciably even on ex
treme elevations. Low lift rams elevate 
up to 40 feet. High lift rams elevat.e up 
t. 0 00 feet. Capacities range from 400 to 3,900 gals. per hour fOI single ram8j 800 to 
7,�
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compGJrative tests of Ram and Steam 
Pumps Setn·t on -request. Manufll.Ctured and guaranteed by the 

PENBERTHY INJECTOR CO., 
DETROIT, MICH. Ba'ANcH FACTORY: WINDSOR, CAN, 

Makl'rs of the world renowned Penberthy Auto-
matic �i��l� SaWe&bre:ooo 1)J:J'bi�: 

-----Damper operating mechanism. tim8t W. D. King. 651,044-Diamidonapbtbol. A. Weinberg ....... ............ 651.061 
0 V E RH EAT E 0 Digj1er. See Potato digger. . 

Dismfectnnt composltlOIl. E. Fournier ... , ........ 650.933 BOILERS 
Ilisplay device. necktie. H. Runtz ..... .............. 650.912 
Display rack. E. W. 'I·bomas ........................ 651.170 
Egg����i�t�. SE��ts: �' .. B���������::: :::: :: ::: �ll:�� Doors. electrical system for water tight, G. H. Hill.. .............. ........ .... . ....... ........ 650.9:3 
g�:�i�����tiJm�n����:���E.· N: 'iioye'r:::::::::: �[g�� 
Dredge dipper Rtt:-lChment, A. W. Hobinson ...... 650,991 
Drtll: See Grain drill. · . . Drtv1ng mechanIsm, H. Crouan_ ; .......... , ...... 6<>1,238 
Driviug mechanism. reversible. G. D. Kilberry ... 651,2,)2 

mi. ) , .. _ ... � ... �. "." "" -"="'8' 
��:u'Kie� ��d��%t�3.rsb��le88 care�u y 

.= - HO T WATER THERMO METERS 
are used to indicate dan�er in time to vent it. '['hey are In use m all the of U.S. Navy and also In the Japanese 

lUustrated Bullellm. No. 40 sent jrefJ. 

HElIOS·UPTON CO.. PEABODY, MAS S. 
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Dye and making same. naphthuzarin sulfur, C. Heavy Continuous 
Schleussner .......... ............... ........ ... 651,122 

Dye. green black sulfur, O. Kaltwasser _ .. .. . .... 651,077 Easel, pJate or picture; J. B. '11imberJake ....... _ .. 651.215 
�f:ct�lsJ��n�ticfo'!�'L�l'Hacketbai:::::::::::::::::: ��� 
Electric conductor. O. P. Ostergren .... , ........ , .. 650,987 Elect.ric conductor suspension c lamp, 1. J; Crow-

ley... .. .. . . . .. . . . . .. . . .. .... . . . .... . .............. 650.928 Electric generator. chemical, H. K. Hess ....... .... 651.247 Electric punka motor. H. Spuhl.. .................. 650.995 Electrical conductors, manufacture of, G. W. (}esDer ................. , " ........... , ....... ' .... " 651,033 1£lectrical conuector and making same, '11 .. J. 
McTighe.. ... .. ........ . .... . . . .. .. . .... 650,860 to 652.862 

Electrical glow light with second-class conduc-torR, K. Ochs ...................................... 650.905 
Elevator. See Passenger elevator. Elevator. D. Corcoran ................................ 651,236 
Eng:ine. See Gas eng me. Gas or petroleu m en-gine. Internal combustion engine. Rotary engine. Steam engine. Engine. C. W. W "iss ................................. 651.317 Envelope. W. H. 1. Corran .......................... 651.104 Envelop fa8tenin� device. E. B. Stimpson ........ 651,126 
Eyeglass guard. W. H. Ely......... .. ............. 65O.8",lS Fan. A. Ill. Cayzer .............. ....................... 651.182 FanD gate, Hennings & McG ee ..... ... ;. ........... 651.� 
Fastener. S. Mublhauser ............................ 650.947 Feed water heater. W. Webster .................... 651,000 
Ifeed water heater and auxiliary condenser, com-

bined. F. �l. Wheeler ..... .................... :. €51,152 Feed water purifier, BUNter & Williams ............ 651,294 
Fence. wire. �'. I.ove ....................... ........ 651,015 
Fertilizer distr1buter. R. Galloway ... ............. 6&1.010 
Fibers. preparing vegetab.le. B. 8. Summers .; .... 650.917 
Fifth wheel. W. J. Holmes .......................... 651.3.�1 
�·ile. letter. A Krah ................. ................ 651,2'» Ii'He or temporary binder, letter or document, 

W. J. Watters ................ .................... 650.961 Filter. J. W. Ledoux .. ................. .............. 651,144 1 
�llter. L. C. Maltby ............... .......... � ........ 650.988 Filter, R. '1'. Weaver ................. .... ......... . . 651,173 
�m��.fgfI.p�Ui��a�:e��e.' ���:: .:::.�: ?����:::: �U\l� }I'ilter, water, R. 1\ Weaver ......................... 660,884 

every machine shop will commend our 
�:�eliici�ien�.hreC����"a�n�e���i 
over machine, equalizing the weight. 
��l��

n :fie ����:::eolo=d�d ��:� require no extra spaee, and are pro
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop .. ping macbil,e. ar Send jor CatalrXI'<e. 

THE MERRELL MFG. CO. 1)01 Curtiss Street, TOLEDO, OHIO. 

The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive pricE-so � Send for particulars. 

HARTFORD, CONN. 
NEW YORK: Cor.Ubertv and Greenwich StlI. BOlTON: 
281 �Tanklin St. BuFFALO: Cor. Seneca and Wens Sts. CHICAGO: 42 and « South Clinton st. 

Fire appliance. auxiliary, J. 1.1. Waring ............ 650.921 
t�fr:��k�r�c�

z
L�'iJu�tl's.����::·::::::::::::::::: �= 

}1'ire engine annex, chemicalizing, F. M. F. Cazin. 651.10'� Fire escape. C. W. J.Jittlefleld ........................ 650,848 Ifire escape ladder, '1'. N. Purker .... ............... 651.202 
�'ireproof window. D. B. & A. C. Badger ............ 651.096 Fire screen. J. H ufl'maD .... .. , ... ,. ................. 651,075 
FiBhiIlj( rod. W. Shakerpeare. Jr .................... 651.148 
Flood gate, H. �'u nk ..... ............................ 651,305 Inuid, means for indicating movement of, O. Carpenter (reissue).:.,........ ............... ... 11.827 Fluid pressure motor. C. F. BergmanIL ..... 651,157. 651,lilS �'olding machine. T. F. Hart ........... ............ 601,187 Food cooler, antiseptic. IIow1and�Sberman & Bennett............... ............... .. .......... 001.250 �'orl<e. W. S. Pryor. et al ............................. 651.204 Frog-less switch. G. W. Slane ........................ 651.088 Fruit or vegetable scalding apparatus. R. I. F8Ilcher ............................................ H5t.071 
J���g-:.orS�e ioK!\.Pf;r��:·· Regeneraiiv'e fur: 651,030 

nace. Furnace. C. M. Bump ................................. 650.821 
Furnace. E. R. Swan ................. ............ ... 651.278 Furnace hollow grate bar. W. W. Reed ............ 001.206 Furniture. G. A. Bowen .............................. 651,228 Furs. machine for carroting, Bloch & Reuter ..... 651.159 
Gaff hook. W. IJ. Marble ............................. 650.945 
Ga,z:e. See Scratch gage. Shingle gage. 
Game apparatus. O. Nel.on ....... . ................ 650.948 Game apparatus. 8. E. Wharton ....... ....... .... 651,222 
Game of table croquet. means employed in play-ing. F. J. Strong .................................. 650.996 
Garment stretcher. E. Shaw ............... .... ... 651, 209 Gas engine. F. W. Toedt ....................... ...... 661.216 
Gas generator. acetylene, W. B. Minor ............ 651.196 
g:: ft:Yt�I��O!p:�il����I�Ct�i'C:-v w�1tcram:'::: ��:� 
Gas ]jghtinJl; burner. incandescent, A. Murinick .. 650,858 
Gas or petrole um endue. H. Cronan ............... 651.237 Gas •. producing acetylene, G. H. Davis ............. 651,1:12 
3:e�e

ptl'::\.'!!j.;I; :ie�o�fohO;Ii;iite: ................ 650.937 
Gate. W. A. Murray .................................. 650.982 Gear. variable speed friction. J. Arthur ........... 650.815 Gearing. frictional. W. M. Wallace .... ............ ti51,172 
Gearing. speed. G. H. B. Canoles ................... 651.296 Generator. See Electric Jl;enerator. Gas genera-

tor. Hydrocarbon generator. Glass articles. manufacturing hollow, P. T. Sievert.. . . .... ........................... . . ..... 651.05\J 
Gold froPlsand. apparatus for separating, J. P. Sterlmg ................................... ........ 65J.(l22 Grain drill, A. V. Wilbur............ .. ............ 650.922 Grain driUtube. J. W. Poindexter (reissue) ...... 11.829 
Graln separator, M. B. Culbertson .................. 651.300 
Gramophone. E. R. Johnson ........................ 651,076 
Graphophone sound box. W. Hart ................. &1.308 GU�tiP�9,rV����0;�·ar��������� .. ��: .. �.�

i
.����� 600.851 

�'!.:�th��k:"i��I�":bO��i.':��.:.::::::.: :�:� .�� �H¥8 HanJiter� See Door hanger. Trousers or skirt 
hanger. 

Harrow. J. B. Gillaspie .................. ........... 651.OB4 
Harrow. side. 'I'. R. Wallis .......... ................. 651,262 
Harvester and farm wagon. combIned corn. M. Bruner ................... " .......................... 650.92.,> 
HarvestinJl; machine. corn or cane., L. E. '.Palmage. 651,2'j'�1 Hat box. T. Canty .................................... 6M.231 
�:;f::.tes:�· ���ii'it: ���eg�����:"iieed water 651,2b.j 

heater. Vapor tube heater. Water heater. Heater, J. G. McNaughton ........... .-.. : ........... 651,26"2 
H in"e. detachable. G. H. Parker .................... 651.145 
����.inge�eg�i�oh�g�:"��lh�'g����:r, �Ok: 651,020 

Bua p hook. J' 
Hook and eye. C. Bradway ..... .. :.' ................. 650.817 Horse controlling device. D. U. Stoner ............ 650.875 
Horseshoe creeper att.achment. A. 1. Raef ........ 651,868 Horseshoe sharpening _maChine. D. Martin ........ 650,978 Hose si,z:naling apparatus. electrICal, W. Fowler. 651,;i26 Hub. vehicle. C. D. Fischer ..................... .... 650.932 Hub. vehicle. J. A. McLaughlin .................... 651.08.3 Hub, vehicle. E. Sendelbach .. ... .................. 651.276 
Hydrocarbon generator. F. M. Baker .............. 651.226 
Incrustation preventive. E. Holm •• • • • • • • • • • • • • • • • •  651,24 9 Incubator. M. F. Havens ........ ................... 651,246 
Indicator. See Station indicator. � 

Inks. colors. liquids. etc., stand for. L. U. Bean .. 651.156 Insulat ed contact or terminal for electric cir-cuits, C. C. Badeau................. .............. 651,ooa Internal combustion eng:ine, A. Adamson ......... 651.062 Ironing board. E. J. Hisley ....................... .. 651,040 
Ironing table. G. H. Delphy ......................... 651.133 
Jar cap, hermetically sealed, W. A. Lorenz ....... 651,312 
Journal bearing, I. Metzger . ........................ f,5O,652 
Knittin,z: machine fur making open or lace work, 
Knggi��!�ir�J�t.

S
B�W�1tnd::::::· :::::::::::::: lls't�Jt 

I,adder.1. M. Dillman ................................ 651.106 Lamp. acetylene gas. A. K. Miller ........ .......... 650.854 
Lamp. electriC arc. W. L. Silvey .................... 650.872 Lamp. electri C arc. J. J. Wood . ............. ........ 650.888 
Lamp. perfuming. J. Blakeley .......... ............ 651.100 Lamps. carbon and globe holder for arc, A. Holliger . ........ ................................. 651,248 Last. sboe. T. R. Lennox ............................ 651,1m 
Lawn sprinkler, J. A. Harmon ..................... 650,835 
Lawn trimmer. S. Walters .......................... 650.883 
Leather stoning machine, A. A Guiges ............ 65L036 Life preserver, H. C. Lavery ........................ 650.976 
t1�:g�:::��:�: .fg���Ck:::::::::::::::::::::::: ��:� 
Lifter. See Clothes lifter. 
Ligature tier. M.Cain ........ , .......... ........... " 650,822 Liquids with gases, apparatus for saturatlllg, J. F. Bein ............................... ............. 651.176 
IJoad binder. J. Mortenson .. .... ... .............. 651,251 Lock. See Can loCk. Carriage door lock. Cylin-der lock. Sash lock. Loci�::n 1��cU�:�llio �?a�t��1�d':� ��.

i
.�, ,������� 650,842 Locomotives, cylinder to frame 'connection for. 

S. F. Prince. Jr ............. ...... ............... 650.908 
t��6't;��.n����f�:\�ST�tt:�� �.�r.:.:::::::::::: :m:�g 
tg�::: i!i.%ttl;;'de:,rt.':.���: ;;ieR;a����:3: ·Alvsghl.1.�. :;gNrl. Mail bag or pouch fastener. J. B. May ............. 651.256 
Mati box. Gunn & Costilo ............................ 651.165 Manicure implement. J. H. Redfern ............... 650,869 
Marine safe and life buoy. G. F. Abraham ......... 651,319 Match box. W. L. Marble ............................ 650.94� Match safe. W. D. Doremus ........................ 651.324 Measuring.device. J. A. Traut ....... .............. 650,879 Meat products, apparatus for smoking, T. W. Taliaferr 0.. .. .. . . . .. . . .. .... .. . . .. . . . . ... . . .. . .. 650.877 Metal bars, apparatus for forming curved and 

fianlled or ribbed. � ... Philip ..................... 651,052 Metal bars1 forming curved and flanged or ribbed, F. Philtps .......................... : ............... 651.05� 
Metal work tables. pattern carrier for. C. M. Car-nahan ................................. ............ 651.23a 
Metal working: machine, D. B. Swinton ............ 650.876 Metallic su1fates. making:. O. Meurer .............. 650.980 ,.Milk can. Comstock & Conover ..................... 650,967 Milk can. H. I!'. Tiepke ............................... 650.960 
Milk cooler. E. Kreutzberll ............. ............ 650.942 Milling cutter, inserted tooth, J. W. Boynton .... 650.924 
�n��g�:'l��?:10�·m�:l�ciiir{ng· merciir'i' 'bao'k: 651.12� D. J. Murnane.................. . ................ 650.857 
lVloistenin,z: and sealing envelops. machine for. 

F'. J. Wilkes................................. .. ... 651.090 
�g�';yE,j,!�w��:l:fa�':,': R'C ·DorSey:::::::::: :,:.::: �t� 
ll�����e %��tWf�r�� �u�lc�u��r�:" Fluid' 'press: 65l,315 ure motor. Rotary motor. Spring motor. 

'1�WIll motor. Wave motor. Motor wheel. E. Perks ............................... 650.906 
Mowing machine swath cleaner, H. A. Abrott .... 650,88 9 Music leaf turner. C. N. Friz ........................ 651.110 
Musieal instru,ment, G. A. Urachhausen .......... 650,891 Musical instrument sound bar, D. R. Rogers ...... 651,14ti 
Mustache guard. G. Bohner ..... ................... 651.2nI 
Nest, hen's. '1\ Blackerby ............................ H51.� Nut.loclt. A. W. Francis. .... ....... ............... t;;iI,Hi-! Nuts. machine for separattng 8bells from kernels of, J. �'. Ulrichs ............................ ....... 6.'iO.mm Oil can, R. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  651,:Jl:i Oils in receptacles, apr-aratus for thawing� F. 

Giordan .... .................... ....... . ..... ..... . 651.111 Packing. adjustable hydraulic. O .  P. Bushnell. ... 651.lot 
���\�gwg�s�l':"E.AA.te��r:.��::: ::::: .:: :' :::::.::: �U�� Painting mach ine, A. Heinze ....................... 651.166 Pan. See Dustpan. Paper box. F. W.Otis ................................ 651.(185 Paper box making and staying machine., H. B. ' Smith .............................................. 651.212 Paper for controllable secret writinJl;. E. Kretsch .. 

mann ............................. .................. 650.901 
Paper, spraying device' for use in manufactur-

ing. R. Dietrich ................................... 651. 162 
Passenger elevator. J .... C. Babcock .. ............... 651.095 
Penholder. S. L. Van Akin. Jr ... .................. 650:&0 P��g�i:.pe�'k"ofc��nti'e���.��: .�'.�: .�i

.��
et

.t.�
.
::::: �1:8� Pick. w. F'. Walker ...................... ........... 650.882 

Pile cutting machine. weft. O. Drey ....... . 650.968. 650.969 
Pipe wrench, A. F. Jackson .... : ........... ........ 650,974 

(Continued on page 382) 
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If you Own 
One of the Reliable 

"Accurate-to-the-Second" 

o UEBER-HAMPDEN 
WAT C H E S  

LOOt( FOR THE NAME "DUEBER" IN CASE ··John HanCOck" 21 Jewels. For Gentlemen. 

:��t:C��ln!�1\i�:�yZa�!sJe"cels. For Rai!way Men. 

0111' "Guide to Wnt.cb Ruyers" Sent Frf'f'. 
The Dueber.H.mpden Watch Works, - Canton_ O. 

DraWing (abl�s and 

Pipe wrench , A. W. Warnock . . . . . . . . . . . . . . . . . . . .  , . .  651.220 
Pipes to walls of buildings, means for securing, 

J. Hague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.186 
Placket closure. M. I ... Perrottet . . . . . . . . . . . . . . . . . .  650.865 
Plaiting apparatus, '1'. F. Byrne . . . . . . . . . . . . . . . . . . . .  051.181 
Planter disk attachment, corn, HUllter & Bowen ti5O.�as 
Plastic substances. machine for r\)lling. E. C. 

CJark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t:i;)1.29�l 
Pliers, F. C. llcClary. . . . . . . . . . . . . . . . . . . . . . . . .  t;;:'l.OH� 
Plow. J. 1 .  De \Vitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t�"il.240 
Plow attac!1ment. M. McConnell .. . . . . . . . . . . . . . . . . .  ti5O,OO3 
Plow, potato. J. CockerelL . . . . . . . . . . . . . . . . . . . . . . . . . .  651.1;)1 
Pneumatic tube. �;. H. \Voudman . . . . . . . . . . • • • . • . . .  ti51,175 
Putato d igger. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t;;:'1.:':ru� 
Power press. J. B. Tougas . . . . . . . . . . . . . . . . . . . . . . . . . 1�"i1.Ut;U 
Pres�. See Bali lIg press. Power press. 
Printing press feedel', \V. Sullivan . . . . . . . . . . . . . . . . .  ti50.!�5!1 
Prillting press inking apparatus, It. Mieble . . . . . . .  li5O,,s53 
Pulleys. plate pattern for molding grooved, n. 

\-V ol t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IjilL1';4 

t;���: t �;:i:i1�.J.
l
: : : : :  . .. ::.' .' : : : : : : : : : : : : ::::: : : : : .' : :  U�Y:�i7 

Pump bead. rotary. H. J. Nortbam . . . . . . . . . . . . . . .  ti5().!l�i) 
Pump rod and windIllIll pitman couJlling, Busb 

& Haskell .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (;';1.180 
Pumps, valve and vHl\'e operating device for 

air, H. J. Myen; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65l,mn 
Pumping apparatus, packing for oil well, W . . 1£. 

Karlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.9i5 
Rack. See Display rack. 
Hails under moving traillS. IIlstrument for test-

illfZ. P. H. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1151. 136 
Railway call tact box, electric, A Diatto . . . . . . . . . . .  O5O.WJ 
Railwa.r rail bond. electric. '1' . •  J. McTigbe . . . . . . . .  651,263 
B.ailway rails under moving trams, instrument 

for determining amount of elongation and 
('ompressi!ln of. P. H. Dudley . . . . . . . . . . . . . . . . . . .  651.1:{5 

Hailway 
S
Witch, electriC, 'r. A. Hbodes. J r  . . . . . . . .  651,271 

Hailway :"witches, electric controller for. H. A .  
Gorn . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . .  651.112 

Railway 8y�tem, electriC. W. H.obinson . . . . . . . . . . . .  050,952 
ltai lway system, electric. J. M. Taylor . . . . . . . . . . . . .  650,9!J7 
Railway tie. A. H. Ebersole . . . . . . . . . . . . . . . . . . . . . . . . .  650,930 
Hailways, automatic grooved rail clearer for 

street. E. Von Plantn . . . . . . . . . . . . . . . . . . . . . . . . .  650.8H7 
Reamer, adjustable. J. ,V. Buynton . . . . . . . . . . . . . . . .  ti50,9'23 
Heceptacle, metal. J. E. Pbill ips . . . . . . . . . . . . . . . . . . . .  tj5U,U4U 
Reci pro-catilH! apparatus. device for cbeckingtbe 

rebound from impact i n ,  C .  B. A Ibree . . . . . . . . . .  fi51.320 
Rectifier, R. Jlges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.100 
Ltefrigerut.or. C. G. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . .  ti50,�H 
Hefuse burner. Cox & Leland . . . . . . . . . . . . . . . . . . . .  li50.825 

Draml"ng Bl\ards He.!!�neraLh� e fUrnace. \V
.
' Swindel l .  . . . . . . . . . . . . . . .  u:.ill,!1l8 '- W \1 U���r��f;lg ���)�:aS��,��'j

I
.S6�\v. Stanley . . . . . . . . . . . .  fi51.214 

I Hevolver cylinder 8tUp. li�hbets & Peard . . . . . . . . . .  1;50.931 

FOR ARTISTS A N D  DRA UGHTSMEN . 1�:����ll;L
I
:i\�:·,�r���\',';�: �,.����It

l
;�: : : : : : : :  

.
. : : : : : :  �:gM 

H.otllry engine. H. A. Gates. . . . . .  , . . .  , . . . . . . . . . . . . . . .  b;J(UI35 manufactured .-,;;;=�:!�����f!!� by us, and the 
best that can 
b e produced. 
Our " Favorite" Draw
ing 'rabIes, in use in a 
great many offices andC!!�'I�.i�li�e� 
c')rIeges, give perfect 
s].tisfaction. 
lYl'ite jor our Catalogue 

Rotary motor, compound. F. J. J.eibmall . . . . . . . . .  651.078 
ltubber tired wbeel, W. J). Gregory . . . . . . . . . . . . . . ti51,n:�5 
Hule, slide. 11'. L. E. Keull'el .  . . . . . . . . . . . . . . . . . . . . . .  (i51,142 
Saccharin. making. J. Laglitt . . . . . . . . . . . . . . . . . . . . . . .  t)jL045 
Safe, \ V . •  J.  Barnes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t)51288 
Sash lock. Ii H. Kendrick . . . . . . . . . . . . . . . . . . . . . . . . .  1;;")0.844 
Saw for sawinl! metal. band. \V. Hartmann . . . . . . . (i50.Wili 
Saw frame, butcber's, A. C. Saxton . . . . . . . . . . . . . . . .  650.9J:i 
Saw bandle, A. Antbony . . . . . . . . . . . .  . .  . . . . . . . . .  1151.094 
Scaffolding. F. Knopfe. . . . . . . . . . . . . .  . . . . . . . . . . . .  ti50.900 
Scale. price computing, O. O. 07.lHs . . . . . . . . . . . . . . . . .  ti51.116 
Scale. weifZbillg, A. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65u.mJ4 
Scratcb gage, center, R. Guilmette. . . . . . . . . . . . . . . .  ti51,028 
Screen. See Fire screen. W indow screen. 

I< E U F FE L & ESSER C O . ,  1 7 Fulto n  St., NewYo rk. ���;)7.d'!:g'i::;t��r�: �'��I1��;;e,;,ii;d : : : : : : : : : : : : : : : : :  ��:��� 
1_1_1_M_a_d_i_s_on_S_t_.,_C_h_i_ca

.
g", C!;-. ___ "_,OS_l_O_C_u_"_t_S_t._, _S_t._L_O_U_iS. ����I�!����til�e�;\���

l
���l��� ��l. tl�a�}IO��::a�ato�: ti51,115 

Sewing macbine, rug. O. Rice . . . . . . . . . . . . . . . . . . . . . . .  ti50.UOO 
N I e  K E L ��::g� l lA���gl��

l
l�e��U��,��: Is\a�dB}f;)��' 'H'ort(Jii "&: 651. 155 

AN]) Hankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti51.178 
Electro-Plating Shafting. aliniug Bud level i l Jg- i I18trlHlIe nt for. 'V. 

Ap�;lratus and llatenai. she�i i��y:t6��separ�'to;: ·c: ·G·.· ii�·r·r·i·� .·:""":"::.�,,::: :t"�l:g�t 
T H E.  �heet metal bClltlillg' apPllrat118. V .  Philips . . . . . . . . 1�1UJ;'j,� 
& VanW i n kle 8hingie gag-e. Pi1i1I1PS & AlteJ'lllatt. . . . . . . . . . . . . . . . . t);'"l1.2t;t) 

:-o.hlP'!; log, A .  N .  )leGraY . . . . . . . . . . . . . . . . . . . . . . . . . .  H5 1.2riO Co., 
!i e,nl l'li. S • •  J .  

106 Liberty St., N. Y .  
3O & 32S. Canal St 

ChICago. 

ACETYLENE 
SEARCH LIGHTS. 

Something Entirel y New. Can be 
u�ed on tbe smallest launcb or tbe 
largest steamer. A tine tbillg for 
yachtsmen. IlT Send 101' Circular. 
THE CARLISLE & FI N CH CO. 

Sixth St., Cincinnati, O. -------

�i!!lIalillg ap IJarnt1l8, (lay. R. A. }ii�ke . . . . . . . . . . . . . .  t�·,(). �-)() 
Shmalillg', sy�tem of day. B. A .  Fiske . . . . . . . . . . . . .  65 1.1tH 
�Iate. aritbmetical. I I .  C. Seilel· . . . . . . . . . . . . . . . . . . . . .  051.2'15 
Snap ho{) k', \V. D. Owen .. . . . . . . . . . . . . . . . . . . . . . . . . . . , li51 .2H5 
Sulderiall 8pectacles, lwlder for, A .  C. H08e 11- .r _' ... brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650,bjO 
Sale edge burllisbillg- macbine, S. D. 'llripp . . . . . . . .  tiilO.H9S 
Sule preparing machine. Keats & Clark . . . . . . . . . . . t.i51,042 
Sou lId recording and reproducing m�'..ch iIle, E. H. 

Jo hn8ull.. . . . . . . . . . . . . . . .  . . . . . . . . .  . .. . . . . . . . . . . . . . (j50.843 
Spark arrester. G. H. Rood . . . . . . . . . . . . . . . . . . . . . . . . .  1);)1.2'73 
Spectacle frames, macbine for making, J. \Vest. . t::"')1.2ti4 
Spectacle frailles, making'. J. '"Vest . . . . . . . . . . . . . . . .  1);'.11,285 
:spike. g. L. M arugg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5l,Olti 
Spoke an(l rim supporter, 'V. H. �'ritz . . . . . . . . . . . . .  ti50.8Hl 
Sprayer. C. H. Leggett . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ti51,04t.; 
Sprayer or atomizer, Leggett & Stone-Burrows. 

051.047, 651.048 
Spring motor. F. N. Silvey . . . . . . . . . . . . . . . . . . . . . . . . . . .  tivl.()�1 
Sprinkler. �ee Lawn sprinkler. 
Squnre, adjustalJle. J. \V. Sawyer . . . . . . . . . . . . . . . . . .  ti50.ml2 
�4�:i-:: ��rl�l

r';' J����J:tj·<�il·o : : .' .' : : : .' : : : : : : : : · ,, : .' : :  �}:gt� Gas Burners. Statioll i lld icator , V. H. Itee .. . . . . . . . . . . . . . . . . . . . . . . . (;:;O,!li,1 
�team boiler, Platts & Lawther . . . . . . . . . . . . . . . . . . . . .  651,�ti9 
Steam engine, H. \V. Niver .. . . . . . . . . . . . . . . . . . . . . . . . .  650,81-)3 
Steam trap, G. Guild . . . . . . . . . . . . . . . . . . . . . . . . . . . .  051.012 
Stone sawing apparatus. \,\r. Harvey . . . . . . . . . . . • . . .  6;,)I,H;-{() 
Stopper. See Bottle stopper. 
Storage battery and conducting plate tberefor. 

electric, S. L. Wiegand. . . . .  . . . . . . . . . . . . . . . . . . . .  li5.n.885 
Stove. P. J. Coppens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tj51.10il 
���G�g ft�sStr��

S
el���;��

e
r' tjo�'rd: .�� : ·��·rikseii.: : : : : : :  �ib�b� 

Switcb. See Frogless switcb. Railway switcb. 
Switcb rod, adjustable. �'. H. Bradley . . . . . . . . . . . . . .  G,,o.892 
Swivel connection, J. Dickens . . . . . . . . . . . . . . . . . . . . .  ti51,134 
Table. See I rOiling table. 
Tags to clothillg, machine for attacbing, \Yilkins 11 n�·W·t Buttl\n & Lambord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  051,&18 

� \1 ������:g�yS,O�1���Ac.I<�·. IJ�;��:�.�I": : : : : : : : : : : . : : : :  � :  �(1:��� 

N O W  

T HE BE S T  T H ING YE T !  
Ie simple and durable, and can 
be put on and taken off at will. 
Nothing like it in the world. 
Try a set, and he convinced. If 
your dealer does not keep tbem 
send 25c. to us for sample doz. 
TilE I •. & II. ",rpPI.Y CO., S5 COllllllcrelnl A ',"enue, 

nln�hnll1ton, "S. Y. 

R EADY. 

AN AMEHICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED B \" 

Telegraphy. space. Kitsee & W ilson.. . .  . . . . . . . . . .  1,51.014 
'l'rjepbone line relay, :-5cribller & McBerry . . . . . . . . li5U.!l15 
'l't..lephone transmitter . •  J. M. Moore . . . . . . . . . . . . . . .  li51,HI8 
'l'elepbones. speaking tu bes, etc., germ arrester 

for mouthpieces of, C. J. Brancb .. . .  , . . . . . . . . . . f)i)1.17D 
'1'elescopic bag. H. \Yaxmau. . . . . . . . . . . . . . . . . . . . . .  ti51.'lti:� 
Tenon cutter. Davis & M,cGaw. . . . . . . . .  . . . . . . . . . . . t);'lO.l-i27 
Tenoning ma('i1illc. Bugbee &. Dauller. . .  ti50.S:W 
Thill couvlin�. IL \V. Horn . . . . . . . . . . . . . . . . . . . . . . . .  1).;1,:311 
Tbill coupling. :l1ltirattlin�. G. H. Fernald . . . . . . . .  651.072 
Thill or pole coupling, A. H. }1·orsytbe .. . . . . . . . . . . .  6;J1,:!45 
Tbresbing machine band cutter and feeder, G. 

If. Conner. . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,Otiti 
Tbreshing macbine band cutter and feeder, �. K 

\',Tarrick .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (151,025 
Ticket and case, mileage. ,V. C. Vanneman . . . . . .  , 651,151 
'1.licket holder, railway mileage. 1'. N. Kerr . . . . . . . .  650,940 
Ticket macbine. portable. C. Landers . . . . . . . . . . . . . .  651,192 
'rie. See Bale tie. Railway tie. 
'1,lie plates, rolls for manufacturing, C. Sbively .. . .  600.871 
'l'iJe, roofing, G. F. Kasch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.9::>9 
Tire. bicycle, H. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,907 
Tire repairer. pneumatic. G. Reading . . . . . . . . . . . . . .  650,HlO 
Tire ,,"alve inserter, E. Ii"'. Pickett. . . . . . . . . . . . . . . . . . .  651.2,,7 
Tire valve. pneumatic, E. F. Pickett . . . . . . . . . . . . . . .  651.268 
Toe clip balance. J. H. Oppenbeim. Jr . . . . . . . . . . . . .  651,084 
'1'ongue prop for self binders. J. R. Jones . . . . . . . . . . 051.141 
Toul of precision, combination, C. R. Hawkins . . .  651.0:-37 
'roy, J .  P. Faberty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi50.8U;,) 
Toy, E. B. Wilder . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  651.15:J 
Toy man-of-war. M. E. Converse . . . . . . . . . . . . . . . . . .  651.236 
Track, supplementary, O. Crosby . . . . . . . . . . . . . . . . . . .  650,�l27 
'l'rap. See Steam trap. 
Traveling case, C. R. Lindenberg . . . . . . . . . . . . . . . . . . .  651.07�1 
Trimmer. See Lawn trimmer. 

Steam, Hydro-Carbon, Electric 
Motors. 

and Pneumatic ;Rgll��: �v:rB."1>��;:;�r�: : : : : : : : : : :  : : : : : .  :": : : : : : : : : :  :l�n�� 
By GARDNER D. H I SC OX, M. E. 

Author of' U GO!!!, Ga"olene Dud on Yupor En�ln�M," 

"lid " Me(>honic>ul I-Iol'ement!!il, Ue,,'I(>cs 

nnd Appllun(>cs." 

PRICE $3.00 POSTPAID. 
T1.Iis work is written on a broad basis, and comprises 

tn its scope a full illustrated description witb details of 
tbe progress and manufacturing advance of one of the 
most important innlwations of the times, contributing 
to the pleasure and bUsines8 convenience of mankind. 

The lUake-up and management of Automobile Vehicles 
of all kinds is lil)erally treated, and in a way t hat will be 
apprectated by tbose who are reacbing out for a better 
knowledge cfthe new era in locomotion. 

Tbe book is up to date and very full y illustrated witb 

)1�g�'b;�fe�� �t��t��:Bo���,��i���e�utomobiles and 

LarKe 8vo. About 400 pages. Very Fully 
III ustrated. 

Ill""' Send j or Circular 0 j cootents. 

MUNN & GO.! 36 1 Broadway, New York 

Trolley, If. B. 'rorrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti50.878 
Trolley replacer. J. Goldsworthy . . . . . . . . . . . . . . . . . . .  li51J40 
Trousers or skirt banger. Dimmick & Jobnson . . .  051.10'7 
Truck. car, Palmquist & Floyd . . . . . . . . . . . . . . . . . . . . .  651,117 
Truck lock. G. M. Williams; . . . . . . . . . . . . . . . . . . . . . . . . .  651.286 
Trunk. M. Hourvitcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)51.189 
'ruhe. See Pneumatic tube. 
Tube macbine, S. E. Dlescher . . . . . . . . . . . . . • . . . . . . . . .  fino.8!!4 
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'llypewriter. M. S: Carmona . . . . . . . . . . . . . . . . . . . . . . . . . .  651.232 
Urmal, W. E. Hinsdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.897 
Valve, A. N. Pasman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.864 
Valve, anti freezing. A. E. Stevellson . . . . . . . . . . . . .  661,02.') 
Yalve, balauced slide. A. C. Du Soucbet . . . . . . . . . .  651.302 
Valve gear, G. A. Andersoll . . . . . . . . . . . . . . . . . . . . . . . . .  650.890 
Valve. induction. W. R. Green . . . . . . . . . . . . . . . . . . . . . 65(W71 
Valve mecbanism. '1\ A. Bryan . . . . . . . . . . . . . . . . . . . .  6,1)1,2;:;0 
Valve, stop and tbrougbway, J. P. Ranoe . . . . . . . . .  650.989 
Vapor burner. H. If'. Smitb . . . . . . . . . . . . . . . . . . . . . . . .  6;)1.211 
Vapor tube beater. A. Kitson . . . . . . . . . . . . . . . . . . . . . . .  65.0$99 
VaporiZf'r, J. H. Valentine . . . . . . . . . . . . . . . . . . . . . . . . .  fiillJ50 
VehIcle, J. Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.;0,818 
Vebicle body, H. McLaugblin . . . . . . . . . . . . . . . . . . . .  " 6.>1.201 
Vehicle brake. J. Casben . . . . .  . .  . . . . . . . . . . . . . . . . . .  6b1.297 
Vehiclp. equalizing device, W. 1£. Lawborn . . . . . . . .  6;)().845 
Vehicle handle bar, J, M. Marty. Jr . . . . . . . . . . . . . . . .  650,650 
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� The Brunswick Cigar is now and always will be the best Cigar 
! for the money-consistent in quality, quantity and price. Try i them once-you wil l  smoke them always. 

Look for f Arrow Head! 
,��������..J ; JACOB STAHL, JR, « CO., Makers, 168th St. and .lrd Ave., N. Y. City. 

t...--" I  IIII 11'1'1'" 11 •• IIIIIII.IIIIIIII ••• I ....... _ . .... · ___ .+ __ �1 

for you must have a lamp you 
can count on being in ureter at 
a ny time. It i s  tbe easiest· 
lamp 
TO 11Il .. L.-Because the car
bide pot ismarkedfo1o the quan
ti ty of car hide is easily gaged. 
TO LIGHT.-Because tb 
water feed is perfectly con
trolled by a level'. 
TO CLEAN.-Because the 
reflector and its glass protec
tor are removable by Simply 
pressing a button. 
Sendf01' Uatu!ooand GET OJ'" E 
EDW. MILLElt & CO .. 

Meriden, Conn. 

RESTFUL SLEEP 
III  CRln)), on the Yacht and at Ilome. 

"Perfection" Air Mattresses, 
CUSHION§ Rlld PILLOWS. 

verY comprebensive article giving tbe det'lils of con
struction cf every part of these vebicles. With 51 en
gravings. Contained in SCIENTIFIC AMERICAN Sup
PLK,\lBXT. No. HO�. PI ice 10 cents. 'ro be bad at tbis 
office and frum all new�dealers. 

(b� (y��writ�r Extbang� 
1 � Barclay St. ,  NE W YORK 
1 24 L a Sal le  St" C H ICAGO 
38 B r omfield St" BO STON 
8 1 7 Wyandotte St.. 

KAN SAS C I T Y, MO. 
2 0 9  No rth 9th St .. 

S T . LOUI S, M O .  432 Diamond S t  . •  
PIT T SBURGH, PA. 

3 West Baltimore St.\,. 
BAL TlM OR� , MD.  

536  C alifo r nia St., 
SAN FRANC I SC O, CAL. 

We will save you from 10 
to 50% all 'l'ypewriters of ail makes. Send for Catalogue. 

$500 II ilAY EASY FOR ALL WilLING YO WORK - " U Gold, Sliver, Nickel, Metal 

A!:�'::11��ir;�!�gG�8!��g � •• chln.' •• . Plates WalChes, Jewelry, 
all metal goods. 

plate. Moderu 
manufacture 

outfits, a.1I sires. Onlyou'. 
fits complete, aU tools, tat,hes, materials. 
. te .• ready for wort. We teaeh you the art, furnish secrets and formulas 

Pamnh\Pf. samples. ete., FREE. 
Worb. CIN()INNATI. (I 

M E R ITORIOUS INVENTI O N S  
financed a r patents sold outright. Capital furnisbed 
for good pm erprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bond� sold. We transact all husinf'SS on commlssion 
strictly. No advance fees. PETEH WHITNEY, 100 
Broadway, �ew York. 

A Way to Change 
Your Work 

Prf'pare for n. better position without neglecting 
your pfl'sent work. Our students advance 
in salary and position u11lile studving. 
150,OUO students and graduates 

TAUGHT BY MAIL 
Mechnnt<>nl or Ar<.>hltN,turnl 
nruu�htln�; E l e c t r i <.o u l, 
11t"(·hnnll'tll. 8 t e "  m 0 r Ch'U E n � l n e e r l n K ;  
Arehltecture; 8ur
"" e y l n g ;  B o o k -

�:�C�:':�e� t e n o g -

F:"tahlished Ca,pit:ll, $1.500.000. 
The 

PREMO� 
"- CAMERAS 

Combine compactness witb 
rigidity, and are made of 
best rna terials in every part. 
'I.'he Lens and Sbutter are 
speciall y designed. 'llbey 
can be secured on no other 
camera. 

P rice S 1 0.00 and upwa rds 

ROCHES TER OPTICAL CO. 
30 SOUTH STREET, 

ROC H E STER , N. Y. 

The only "Dripless" 
Tea and Coffee �train
er. No drip to Boil lin· 
en. No fa 11 i n g otf. 
Nickel plated. Mailed 
on receipt of 25 cents. 
Standard 8tralner Co. 
Dept. K, 37 M a i d e n  
Lanet New York. 

IF YOU HAVE A SHOTGUN 
and use it often, you knowtbe barrel " leads"- the fric
tion leaves a lead depost which causes "pits" and means 
expense. You can't stop the deposit, but you can re-

WHY doesJl'tJ ones get down to business 
_�!I!JI"_ ��\��� ��� ��f a¥>:e:��I�t�k�'fi� 

running a puzzle department ? 
THE AMERICAN 

$ 1 0  TVPEWRITER 

Manufactory Established 1761. 
LEAD PENCILS, nOLORt<:D PENCILS, !;LATE 
PENCILS, WHITING SLATES. S'I'EEL PENS, GOLD 
PENS, INKS, PENf'IL CASES IN SILI'ER AND IN 
GOLD, STA'l'IONllRS' HUBBEH GOODS, NULERS. 
COLOHS AND ARTIS'l'S' MA TEHIALS. 
78 Reade street. New York, N,  Y. 

Manufactory Established 1761. 

Ninety per CAPE NOME GOLD output will b e  dredged 
cent of th � out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 
and ])rake's Amalgamators. The only macbines tbat bave stood the most exacting tests of practical m1ners. 

K ROGH MANUFACTURING CO 9 to 1 7  Stevenson.St., San Francisco. 
• Patentees and Buil ders. 

In daily operation at tbe work,. Builders of modern MINING. DRAINING and IlUtIGt\TION 
MACHINElt Y of hijfhest eftlCiency, lIT Send tor Descriptive CatalOilue. 
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CAN I BECOME AN ElECTR I CIAK . 
��ilfNi�i{i�'a'i.�

c
�o�r\�:;;�·t�lf.;�h 

at a cost within tbe reactJ of anyone. No 
matter where you live. if you can read and 
write, we guarant�e to teach you thc'rougb
ly. Our Institute is endorsed by 'l'holllRS 
A. Edison, and other prominent men of 
tile country. We teach also :iUechanical 
Eu:riueeriutl, Jlef'.iJallical J))'a ,villg, 
1��11 �:a� �� " :l!1��t�fclCf.r:b"li'u·�,I�f��� 
tric l\'lilliug, �hort POI.lI lar J£lccU"i. 
cal COll1�Se, Elenlcnt=:u'y IUathclua
tics, etc., by mall »'1'ite Jo)' t;ataloque. 

Tbe F.lectt·ical Eng-iDeel' Institnte of COl'I'e. 
sl�ondeuce , ........... --.(;. f� ... _��;�_ !....,:.,;;r...� Instruction. c-'"'� ., n'lt- w� _ .. m� 

� (,& of 'f'T.JUcoJ';"'C"1:" � • ...". . ...... � .... _ Dept A, 
tV ... r.: .. , .d�.= � 240 West 23d St .• 

�_o.c.._� New York. 

ROSE  POLYTECH N I C  I N STITUTE 
A College of Engineering. i\ieclianical. Electrical. Civil 
Engineel'ing ; Chemical Courses i Architecture. Exten
sive shops. )lodernly equipped la.borntories in all de· 
��d;�s��
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L AWpTo!��I.�!ct��"�m�c
l
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Law {'oUl·�e8. Guarantees be&t in
struction ever prepared. Indorsed. by 
sTudents and at.torneys everywhere. 
Easy terms. Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW. 
38 Norlh Pa. St " Ind ianapolis. I n d .  

TH� �Hls KEROSENE 
and GAS Engine 

bUIlls I\, E It 0 S E N  J<: cheaper 
and safl�r tIl an gasoline. Auto

matic. simple. reliable No 
electri('. battery ortlame u:;:.ed 
Perfect:::'egulatiOlI.Belted ur 
���.

e
�\tct�?g�l:�t}�g��b���� 

itll! storage R battel'les and 
all pO,,'el" pnl'lJOSes. 

ur �:ld.�lit'1.���gll�. 
1 98-138 Mo'lT ST., NE"\V YORK. ::\Tarkt & Co.;Lonrion,Hamburg, Paris 

T O  M I N E  O VV N E RS 
You nef'd a Uolding .Engine. 
You want the best, �trongt:st, ��.,,::;;;;;;;: 
safest, most up-to-date engine 
that is !Ha(le-the !Host durable 
�1J(1 yet the 
saver of 

" WOLVE R I N E "  
Gas and Gasol ine  Engines 

STATIONARY and M A R I N E .  
" Wolverine" is the only reversible 

.MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en· 
gineer. Absolutelllsa!e. Mfd. by 
WOLVE R I N E  MOTOR WORKS. 

12 Huron I!'treet, 
Grand Rapids, IUich. 

B U I L D Y O U R  O W N  E N G I N E .  ��1:iASTT'''NGS ;;;;, 5"SP.I;!.�,�.E!:i�!��,S�.��UNCHES 
Ii E R E  LAUN CH" 'fN[jINE WK5.�,���.R.�'!�! 

Why 
Not Make Rubber Stamps ? 
tl1�U��;��eXil

r
��a�d��

e
�t�i\r�Yc��izC:::

i
{foi'{1�;e�'!rl� 

Chicago. Simple process. Large profits. Ci1'cularsj-ree, 
Barton Mig. C o . ,  Dept. A, 338  B'way, New York, U .  S. A. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec
tric motor devised and constructed witb a view to as!"ist· 
ing amateurs to make a motor wbicb might be driven 
witb advantage by a current derived from a battery, and 
WbiCh would ba'U�� sufficient p(lwer to operate a foot 
latbe or any I1H1(.3i l,e requiring nnt ovei' one man p'Jw
er. With 11 flgure 8. Contained in Scn�NTn'IC A�lJo:H.
leAS SUPPLE.\fENT. No. fj4 . .  Plice 10 cents. To be 
bad at tbis office and from ail newsd(�alers. 

ExpelilIlen tal Science 
By GEORGE M. HOPKINS. 

20th Edition R.evised and Enlarged. 

914 Pages, 820 Illustrations. 
Price $4.00 in cloth; $5.00 In half morocco. postpaid 

THIS is a book full of 
tnterest and value lor 
Teacbers, S t u  den t s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. Ihis splendid 
work gives young and 
old something worthy 
of thougbt. It has ill
fiuenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in
formation tbat will en
able him to compre
hend the great 00· 
provement� Of the day. 
It furnishe3 sugges
tions for hours of in
�tructive recreation. 

Send for large Illustrated Circular 
and cOlnplete Table of Contents. 

M U N N  & C O . ,  PUB L I S HE R S ,  

Office o f  t h e  S C I E N TIFIC A M E R I CAN. 

361 B ROADW A Y ,  NEW YORK. 

Vebicle. motor. C.  E. Belcber .. . . . . . . . . . . . . . . . . . . . . .  650.816 
Vebicle, motor, 'I'. B. Dooley . . . . . . . . . . . . . . . . • • . . . . .  651.323 
\'ehicie, motor, L. ,.y. Ravenez . . . . . . . . . . . . . . . . . . . . .  65U.U5U 
Vebicle steering mecbanism, motor, H. E. Heath 650,840 
Vebicle wbeel, \,V. J. Jobnston . . . . . . . . . . . . . . . . . . . .  651,041 
Veneer slicing macbine. \tV. H. \Villiams . . . . . . . . . .  651,287 
VentIlator. C. J. Vollmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 051.218 
\Vagon brake, C. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  051,1:t7 
Wasbboard. C. Bisbop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,\UJ\l\1 
\Vatcb, calendar. :K A. Cresson . . . . . . . . . . . . 0 • • • • • • • •  t)5U,8:l6 
\Vater closet, 8. \V. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  t351.04H 
Water beater. J. H. Pbillips . . . . . . . . . . . . . . . . . . . . . . . .  650,)366 
\Vater beater, M. Scbaack . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti51.207 
'Vater wbeel bucket, F. H. Brown . . . . . . . . . . . . . . . . .  ti&l.LOI Wave motm', V. G-ifffHd . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 651,327 
Weather strip tur dour�. automatic. B. I<;1'lullrt-

son. . . . .. . . . . . . .. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ti51,Otl:1 
Wbeel. See �·iftb wbeel. �lolOr wbeel. Paddle 

wbeel. Rubber tired wbeel. VebIcle wbeeL 
Wbeel. b'. Protbero. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t;51.080 
Wbiftletree attacbment. C. Kartowitz ... . . . . . . . . . .  HGO.tl:18 
Wick, lamp. E. McConnell . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti;x,UIS4 
\Vicks. lJruducing incombustible lanl p. A. AI-

brecbt . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . 651.020 
\Vinding macbine tension device. �. \V. \Vard-

weB. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H5J.21!l 
Window. Small & MullIgan .. . . . . . . . . . . . . . . . . . . . . . . .  651.210 
'Vindow frame and sa�b, metal. H. C. �mitb . . . . . .  tibl,123 
\V indow screen, E. C. };'. Bartb .. . . . . . . . . . . . . . . . . . .  ti51,OH7 
\VindGw screen, C. W. Rodecher .. . . . . . . . . . . . . . . . . . .  651.272 
Wire crimping macblne. ,McBI'ide &. Heybacb . . . .  ti5l.i!OO 
\Vire drawIllg macbine. J;'. Pbilips . . . . . . . . . . . . . . . . . .  (;&1.0,jl 
\Vire spooling machine. V. \Vilkerson . . . . . . . . . . . . .  t,6U,887 
\VIre stretcber, :U. L. Boyce . . . . . . . . . . . . . . . . . . . . . . .  651,292 
\.yire stretcber, \\'. A. ::Hurray . . . . . . . . . . . . . . . . . . . . . .  ti5U,H83 
Wrencb. See Bolt wrencb. Pipe wrencb. \Vringer. See Clotbes wringer. 

DESIGNS. 
Bags, rIm for mall or packa!!e, ::\'1. S. Field.. . . . . . . .  32.7HO 
�:lt ��I�·!-PP{!;t����l.J : ·Ste·rnber·.· · ·  '::. ::::. :.-.-.!{:i.805; ��22:,�,�,� 
Buck Ie. \V'. A. Schleicher . . . . . . . . . . . . . . . . . . . . . . . . . . . . OJ U 
Buttel' ur oleomargarin brick Or print, W . . J. ::\'lox-

ley... . . .  . . . . . . . . . .  . . . . . . . . . . . .  . . . . .  :12.780 t u  32.'iB4 
Huttun .  coilar, L. F. Adt.. . . . . . . . . . .  . . . . . . . . .  ;{2.'j'j·;:' 
Card mount or mat. A. Clements .. . . . . . . . . . . . .  32,803, a2.80.J. 
Comb. paper cutter, nail cleaner, and watcbcase 

opeller, 11'. (1'. Maloney. . . . . . . . .  . . . . . . . .  a2,774 
bg�fg�rt�����ri' ��!;�r.
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Drilling n"!acbine frame. B. F'. Barnes . . . . . . . . . . . . . . .  a2,796 
t:�;k���
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Fork. egg bolder. and beat,er, Z. B. Osgood . . . . . . . . .  a2.78,,) 
(;armellt bHnger, H.. Rooney .. . . . . . . . . . . . . . . . . . . . . . . .  :{Z.778 
(las llame spreader, J. Cbandler . . . . . . . . . . . . . . . . . . . . .  ;)2,78B 
JIook. garment supporting, N. A nnis . . . . . . . . . . . . . . . . a2 .• 77 
::\,lirror bacK. etc., G. Kolb . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 773 
Nut. lock. W. H. Fauber.. . . . . . . . . . . .  . . . . . . . . . . . . . . .  32.7�:-) 
Pointer. (1'. W. rl'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;�2.771 
Prism plate, P. Deissler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;�2.802 
Hail jOint and cbair. '1'. Parker . . . . . . . . . . . . . . . . . . . . . . , a2,7!17 
Saw bandle member, J. Simonds . . . . . . . . . . . . . . . . . . .  a2.7!�.j 
Saw set, J1J. 1£. Bunce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a2.7Hl 
Stove, gas, L. Kabtl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a2.801 
Telephone receiver earpiece, L. H. Coale . . . . . . . . . .  ;{2.77!� 
\Vasner. 8. F'. Clouser . . .  , . . . . . . . . . . . . . . . . . . . . . .  . . . . .  a2.�·!J2 
Water bolder. A. A, La Vlgne .. . . . . . . . . . . . . . . . . . . . . . .  a2.787 
\Vheel rim, C�·. A. \Yells, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.798 
"'heeL truction, H. C. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . a2.7HB 
\Vrencb, S. Harbhmn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.7H4 

TRADE MARKS. 
Bitters, A. L. Granger & Company . . . . . . . . . . . . . . . . . .  :H.7l0 
Boots and sboes, Nortb Star 8hoe Company, 

34.701. :j.J..l;.�2 
Catsup, tomat.o. J. Butler . . . . . . . . . . . . . . . . . . . .  , . . . . . .  ,{4 ... ..,9 
Clotbing, gentlemen's and cbildren's outer. Ameri-

can ClotbingCompany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :H.7aO 
Co1fee, liquid extract of. C. 1<'. Hlanke �'ea and ", ... , 

Co1fee Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,)4 . • .  ,7 
Cutlery. Harmer ��xport (';esellscbaft, Gesell-

schaft ::\'ltt Bescbrankter Haft.ung. . . . . . . . . .  . ;)4.7.;)7 
Dress goods, J. Lonke. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  a�.j29 
liloves, Bondat Ifreres & Company . . . . . . . . . . . . . . . . . .  �-t.j;{:l 
(;l'ocers' mercbandise, certain named. Griggs, 

Cooper &. Company. . . . . . . . . . . . . . . . .  . . . . . . .  34.7;)4 
GUatlO. rrennessee Cbemical Company . . . . . . . . . . . . . .  ;-U.7.j;J 
Ha!moglobin preparations, F. (j. !:5auer . . . . . . . . . . . . :).L�.J.:? 
Hair tonic. R. Gatbrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,74-; 
Hams. bacon. and lard, '1'. 'V. r1'aliafel'l'0 . . . . . . . .  ' :,.t.7W 
Lard. Anglo-American Provision Company . . . . . . . .  ii.t,7:);) 
h.�����'
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C\��������1ll�tro.m� ;)4.7;)4 
berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.74:, 

Medicinal soap, D. J. Doberty .. . . . . . . . . . . . . . . . . . . . . . ;j4.750 
Metabolic product of tubercle bacilli, Firm of .K 

Merck .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a4.741 
Meta). new composite, Matinum Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a4.75s 
Rakes, bay, Moline Plow Company . . . . . . . . . . . . . . . . . .  34.7;J!l 
Remedy for certain named diseases, Drevet Manu-

facturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :H.7.J..J. 
Remedies for certain named diseases, C. O. rrhi_ 

bault . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  < • • • • • • • • • • • • • • •  34.74ti 
Remedy for rheumatism, S. '1'. V. Remedy Com- < � • • pany • . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  34,j4<J 
Silverware, certain named, Gorbam Manufactur-

Ing' Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.7'&ti 
Soap, laundry. N. K. Fairbank Company . . . . . . . . . . .  34,j51 
Soap, toilet, Weaver Brotbers &:; Mott Company, 

of Baltimore City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :H.749 
8tarcb, W. E. F'arrington &:; Company . . . . . . . . . . . . . . .  ;�4.7;)2 
Sweetening �gent. H. S. WeUcome . . . . . . . . . . . . . . . . . .  34,/08 
����I�is���
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LA BELS. 
" Brown University Special Blend 'Vhisky," for 

whisky, L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7'.604 
.. Cafe Royal Co1fee," for co1fee, R. G. 1,'bomas . . . . . .  7.615 
" ' Carter's ' Wasbproof ' Ink," for ink. Carter's I nk  

Company . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . .  7'.6Hi to  7',IUS 
" Cbampion Stove Clay," for stove clay, Bridge-

port Crucible Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,621 
0 '  Columbia University Special Blend WbiskY,"for 

wbisky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7'.612 
.. Cornell Univer�Ity Special Blend Wbisky," for 

wbisky. L. :\1.cC'ormick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7',607' 
" Dr. Mayer's Manicure Soap," for soap. H. Mayer 7.619 
.. Erb's Healtb Capsules," for a medicine, L. G. H. 

Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.600 
U Harvard University Special Blend Wbisky," for 

wbisky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7'.600 
U Jobns Hopkins University Special Blend 

Wbisky." for wbisky. L, McCormick . . . . . . . . . . . .  7,603 
" La Prima." for cigars, American Litbograpbic 

Company . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  7',61! 
.. Oxford University Special Blend \Vbisky," for 

WblSky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,605 . . Peptonized Port," for medicinal preparations. C. 
L. Waltber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.601 

.. Princeton University Special Blend Wbisky," 
for wbisky. L. McCormick. . . .  .. . . . . . . . . . . . . . . . , 7'.608 

.. Royal Wrappers and \Vaist.s." for wrappers antI 
wai sts . . J.  Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7',598 

.. Sbamrock ClUb," for whisky, J. C. Gallagber . . . . .  7,602 

.. Sbarpsteen's Lavender Ointment." for an oint-
ment, H. Sbarpsteen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7',599 

« Swartbmore College Special Blend \Vbisky," for 
wbisky, L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7',tila 

" University of Cambridge Special Blend Wbisky." 
for wbisky, L. McCormick.. . . . . . . . . . . . . . . . . . . . . . .  7,609 ., University of Chicago Special Blend Wbisky," 
for wbisky, J�. McCormick . . . . . . . . . . . . . . . . . . . . . . . . .  7',611 

. . University of Pennsylvania Special Blend 
"Vb isky." fOl wbisky, L. McCormick. . . . . . . . . . . .  7.610 .' Use It Higbt Stove Polisb," for stove polisb, G. 
E. Sba w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.020 

PRIN rs.  
• •  American Indian Souvenir Playing Cards." for 

playing cards. Lazarus & Melzer, .. : . . . . . . . . . . . . . . . .  229 
. . Baking Day," for vegetable fat. India Hefining-

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 
.. F. C. Corsets ::\'lake American Beauties," for cor-

sets, Kalamazoo Corset Company . . . . . . . . . . . . . . . . . .  2aO 
.. • Tack Horner," for ve�etable fat. India Heftnin.1l 

Company . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2a2 

A printed COpy of the specification and drawing of 
any patent in tbe foregoing list. or any patent in print 
i�sued since l8ti.1. will be furnisbed from tbis office for 
10 cents. In ordering- please state tbe name ano number of tbe patent desired. and remit to ::\'lunn & Co .. 36] 
Broadway. New York. 8pecial rates will be given wbere 
a largenumber of coPIes are desired at, one time. 

Canadian Patents may now be obtained by the in
ventors for any of tbe inventions named in tbe fore 
R'oing Ii�t, provided they are Simple, at acostof 140 ffich. 
If complicated the cost wi11 be a little more. For fu n 
instructions address Munn & lO .. 361 Broa.dway. New 
York. Other foreign patents may also be ohtained. 

IT'S WORTH YOUR , WHILE • • • •  
to investigate the difference between our prices and those of agents and dea.lers for the same grade of work. 

.. . .  W E  DO NOT S E L L  . .. .  

Sf3} 
througb a�ent8 or dealers, therefore we do not have th�m to protect, a.nd in making 
our prices arc enabled toflgurethemas low 
�:t:�IN.ra��f8::k y:: �:��J�:et�� 
are added between the lnAnui'aC:'turet' 
and the con8umer� by 8f"11lna direct to 
you from our fst-tory. This has been our 
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lacturers of vehicles and ha1'ness in theworldsel1iol! f direct to t.he user exclusively. We make 17Sstylesof !Jo. t9t-Buggy, wtth\eathu quarter top. pr ce 

vehicles and 65 styles of harness and ship anywhere. wtthshafts,IS3.00. Guaranteed as good as otbel'P 
for examination, guaranteeing s.3.{e arrival. Send for sell for for '25 more than our price. trimmings,:f;9.50. As good as 

sells for !6.00 more. free catalogue showing all of our different styles. _______________ _ 

ELKHART CARR lACE AND HARNESS MANUFACTURINC CO •• ELKHART. INDIANA. 

SENSITIVE LABOR AT03Y BALANCE. 
By N. Monroe Hopkins. �'bis "buHt-up)! laboratory 
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by any amateur skilled in the use of tools, alJd it will 
work as well as a $125 balance. 'rhe article is accom
paniNl by detailed working dt'awings showing variuus 
stages of the work. This article is contained i n  8CIEN ... 
TU'Ie A:\IERICAN SUPPLE.\fENT, No. l J S4. Price l0 
cents. For sale by MU�N & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 

50 YEA R S '  
EX PER IENCE 

Anyone selHi ing a �ketcb and  description may 
quickly as certain our opinion free wbetber an 
invention IS probably p:ltentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Olrlest agencv for securing patents. 

Patents taken tbrougb ::\'hllln & Co. receive 
special notice. witbt)ut cbarge. in tbe 

Sci�ntific Jlm�rican. 
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year : four montbs. $1. 80ld by all newsdealers. 

MUNN & CO.36 1 Broadway, New York 
Brancb Office. 625 F St .. Wasbington. D. C. 

T U R B I N ES iT Send for circular "Ill," 

S��I�gfi��.F(�I�� ft. ��A. 

le���� 1TYPE WHE£:LS. MODELB a._EXPERIMENTAL WORK.SMAlL�I"ER'W 
NOVElJIE5 8.. E.TC. NEW -: 0  STENCIL WORKS 100 NASSAU ST N.T. 

I N V E N T I O N S  P E R FECT E D. 
Accurate Model  and Tool Work. Write for Circu lar. 

PARSELL & WEED. 129·131 West 31st St .• New York. $75 Month and Expenses; no experIence 
needed; position permanent; self-seller, 
PEASE l\IFG. Co., Stat'n to-Cincinnatl, O. 

IlIEJHU:.lI-SIZEH A UTOiUATIC or simUar macbinery built to order. Our facilities and 
experience in this line are exceptionally advantageous. 
We invite correspondence from inventors of mechani· 
cal devices. 0'1''1'. �IERGEN'1'HALER COMPANY, 
Incorporated, Baltimore, Md. 
Exp€rienced Draugbtsman wanted on Mill Macbinery 
and Machine Tools. Permanent employment assured to 
rapid and accurate draugbtsman. Bethlehem Steel l'o., 
Soutb Betbl ebem, Peml. 

MODELS & EXPER I MENTAL WOR K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bldg., F ra n k l i n  Square, New York. 

BOYS PIPER� FREE if yoU will send names . of 5boyfriends over l� ;year� ot 
age-we will send you the Star forl mont.1:s 

free. Grf'Ruist boys' paper published. Address with 
stamp. THE !;IT All. Dept.84, OAK PARK, ILLS. 

BRUSHES FOR CLEANING FILES ofrered 
at lo,,'est prices. 

ERNST IlIEHNE, CltIMiUIT!<iCHAU, 

Agents desired. Saxony. 

pre You Going to Buila a porne ? / • 
Those intending to build win find tbe very best practical sug

gestions and examples of Modern Arcbitecture in the banusomest 
Architectural Magazine ever publi�hed, 

" The Scientific American 
Building Edition." 

Each number is i llu�trated with a Colored plate and numerous 
handsome engravings ma(le di'rcct from photofJraphs of buildings. 
togetber with interior views, ftoor plans, description, cost. location, 
owners' and arcbitects' names and addresses. The illustrations 
inch.:de seashore, Southern. Colonial and City residence?, cburcbts, 
scbools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving bomes ur Stl t·c 
tures of any kind, bave in tbis handsomew.)rk analmostelldlcM 

series of the latest and best examples from wbicb to make selections. thus savin� time and money. 
P U BLISHED M ONTHLY. SUBSCRIPTIONS, $2.50 A YEAR.  S,NGLE COPIES. 25 C E NTS. 

�'or sale at all news stands. or address M U N N  & CO. , Publishers, 36 1 Broadway, New York. 

RES P 0 N SIB l E r.(I�iJ'i:' .. sa.:'f:i�uffa� 
zor outfit by sending their names tous. If 
YLU cannot 8have yourself Wit.h it. to yOllr 
entire satisfaction und not cut your face, 
after 10 days' trial, return tbe outfit to us . 
The Gem Cutlery Co .. 36 Reade St .• N. Y .  

OF T H E  STEAM ENGINE. 

R EA D Y  S H O RTLY. 

P R I CE, $ 2 . 00. i Gas Engl· ne Postpaid to any address. A practical book on ' 
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THEO. AUDEL C O . ,  63 Fifth Ave .. New York City. I Construction 
�-\ ��tl����i;� �� ��oriitg 
will do weB to write 
The Air Brush Mfg. Co. 

80 Nassau Street, 
Rocl.ford, III., u. �. A .  

Magneto l o r  G a s  or Gasoline E n g i n e  I gniters 
�o hatterief'. userl. Self-lubricating bearings. Dust �ntl mOlstllre lHoof. Hrnsh('s self-arijusting. Mate

rial and workmanshiv the BEST. � Gl'ARA:'iTKED 
J.·OR O:'iE YEAH. Sell,l for circular alH1IHh�e list. 
GlnUI�GS & I!'TEVE�S. Roekt'ortl, Ill. 

By HENRY V. A. PARSELL. J r.,  Mem. A. I. Elec. 
and ARTHUR J. WEED, M. E. 

PROFUSELY ILLU�TRATED. 

Price, $2.50, postpaid. 

Eng .,  

'l'his book treats of the snhject morefrom the standpoint of pl'actiC"e t.ban tbat of theory. 'l'b e principles of 
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a ��f!Eo�:� power engine is taken up. 

First come directions for making the patterns ; this is 
fonowed bv al1 the details of tbe mecbanical operations 
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in progress, sbowing tbe modes of chucking, turning, 
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THE BICYCLE : ITS INFLUENCE IN th�
i�ii�:i::a·�.:�r8k�y.'h��i:!r::lA��R
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Healtb an� Dlseas�.-BY G. �. Hal!lmond. M.p. 4- val- 1'he entire engine, with t.be exception of t.he flyU!lble.and lntmestlUg paper ID WblCb tbe sub]e�t IS ex· I wl1eels is designed to be made on a simp1e eigbt-incb ll,austtvelY treated from tbe fO!lo�tng standpOints : I, I latbe, with slide rests . Tbp use of the �ycle 1?! p.e�sons In Lc�lth • .  2. The ,?se of i Tbe book closes with a Chapter on American practice the cycle  by t;e; son�,n l��a:sed. Conta.;neo m SCIENTIFIC I in Gas "Fingine design and gives �imple rules so tbat ony�nIEHICA� 8(: !?PI�}<;l\1h�T, No. J UO_. Pnce 10 cents, l one can figure out the dimentions of Similar engines of [0 be bad at Hns office and from all newsdealers. : other powers . 
---------------------- I Every il1l1stration in tbis book is new and Gj Braas Band t :-�iL�

at�l:g�i'gv!�el�:��e3&�p��:�Il.for tlti .. 

IIlAtrumentM, Drulns, Unlfol"Dl8, II¥"" Sernd,for Circular of Contents. 
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i���!��t � M U N N  & CO., Publishers, 

formation for musicians and new 
bands. LYON & HEALY, SCIENTIFIC A M E R ICAN OFFI C E ,  

8 8  Aa.mo St.. CHI(JAGO. 36 1 Broadway, N EW YORK. 
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Packs In small Qase. 

Puncture ProofFoldinll Boats. Adopted by the U. S. War and NavY Depts. In March and Sept., 1899. Only mf>dalandaward at World's Fair. Beautiful models perfectly safe for family.a8 well as sportsmen's use. sans, centerboards. rudders' Send6c.forQataloa, .'iO eoKravln&s. Itina Folding Canvas Boat Co., Kalama�oo,Mici1.,U.S: 
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