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Acid from water, removing sulfuric, H. Reisert ............................... 713,800 
Acids or acid salts, clearing fluids contain-

ing free, H. Kaserer ....... . . . . . . . .. . . 713,646 
Air brakes, C. W. Cawley, Jr . ... . .. . .. . . .  713,960 
Air compressing device, J. H. Bullard . • • • •  713,848 
Alarm. See Bur"lar alarm. NEW 
Ampere hour meter, W. A. Sherlock . . . • • .  714,046 lMPROVED 
Amusement apparatus, E. C. Boyce .. . . . . . .  713,737 
Anchor, J. Wick ........ .... . .. . . . .... . . .. 7HI,825 
Ank

\j. 
pr

�:f��� .��� . ����. ���?�.r�: .����.i?��: 713,912 
Antimony, producing metalliC, T. C. Sander-

son ........................... ....... . 714,040 
Apron, storm, J. C. Mendenhall........... 713,899 
Automatic elevator or hOist, J. SewelL ... .  713,698 
Axle, L. G. Nilson ........... L . . • . . • . • • •  714,019' 
Awning frame, W. E. Weis ............. .. 714,075 
Back band making machine, G. W. McBath 714,012 
Back pedaling brake, W. H. Brewster . . .. . .  713,594 
Balance wheel, J. Waldron ........... .. . .. 713,725 
Baling press, C. Orman.................... 713,791 

Lathes 

Microscope for Projection. 
New metal 

track plate 
w i  t b  keys 
to u n lOCk 
s t a n d a r d  
and change 
instantly -
com bininl1 
also polari
scope and  
stamos(mpe, 

New serle8 

Ball lifting device, P. R. Oliver .. ...... . . .  713,672 
Ballast unloader, G. W. King ............. 713,651 

Hat Held, well IiJlhted and clear ilellnitio 
sta�e condenser on a new system. 111ubtrated circular 
catalogue, etc., free. • 

QUEEN & CO., IOto Chestnut St., Philadelphia, Pa. (8752) R. R. S. asks: Is there any �:��a���
t
��p���tr,;�,
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reason why the alternating current induced ���si��g,
er rprr

iicjjlon�ug�.
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in a coil, if transformed without loss to di- Bedstead, W. R. Reddick ................. 714,029 The" Wolverine" Three 
Bell, vehicle, J. D. Caldwell, ............. 713,954 Cylinder Gasoline Ma-Bicycle, G. H. Williams ................... 714,121 rine Engine. Bleaching, dyeing, etc., apparatus for, J. The only reversing and self-Failenschmidt ............. . ....... ... 713,755 starting gasoiine engintl on Blower outlet, R. C. Enyart .. . . . .. . ..... . .  713,622 the market. Lightest engine Blowing engine, C. Robinson . . .. . ... . .... . 713,687 f o  the power built. Practi-Boat, S. S. york ................ . ......... 713,830 calJy no vibration. Absolute-
Boat lowering apparatus, life, A. Kersul. . . 713,899 ly saff:. Single, double and 
Boiler, G. Stade .. .............. . ........ . 714,053 triple marine and stationary 
Boiler furnace, L. G. Smith .. ...... .. .... .  713,811 WO[VEORI�to 30 H. P. 
����,

c
�����e�l��', ��r��YH�ii!�����:::::::::: �tg:�� MOTOR WORKS, 

Bookcase, sectional, A. Lawson ..... ... .... 713,655 G rand Rapids, Mi ch. 

rect current, cannot be used for all purposes, 
the same as that induced in the armature of 
a direct-current dynamo'! A. We know no 
reason whatever why any alternating current, 
when transformed to a direct current, may 
not be used for any purpose for which the 
same direct current produced in any other 
way could be used. An induction coil does 
not necessarily give an ordinary alternating 
current, nor can any current be transformed 
without loss. 2. Are all currents of elec-

Boot, knee or arm, W. E. Sell ........... .. 714,044 --- � ... -..... ------
Bottle closure, G. White, Jr ................ 713,824 FLY P A P  E R S. - FORMULAS FOR Bottle conveyor, Kuehnrich & Laursen .... .. 713,775 Sticky Jny Papers are contained in SCII::NTl1:'IC A:\f'E:Hr� 

tricity alike·/ A. All currents of electricity 
Bottle, non refillable, W. F. Thompson ..... 713,816 CAN :o.r;PPLEMRNT NOB. lUJ.7 and 1:J�4. Each iRsne Bottle, non refillable, S. McQuaig .......... 714,018 contains several recipes. Price 10 cents each, from Bottle stopper cap, C. Schroeder ........... 713,693 this office. and from Rll newsdealers. 
Box making machine, F. E. Jagenberg ..... 713,766 

are not alike any more than all currents ,)f 
water are alike. They differ in pressure and 
in volume as do currents of water. We may 
have a small stream or a large stream with 
a slight fall; or we may have a small stream 
or a large stream with a great fall. This 
gives four sorts of waterfall, with their resui
tant effects. A battery current such as is 
used in ringing bells is usually a small cur
rent with a small drop of potential. A light
ning flash is usually a small current with an 
enormous drop of potential. A current used 
for heating is usually a large current with 
a small drop of potential. A current to be 
transmitted to a great distance is usually a 
rather small current with a high potential. 
The effect in each case varies with the char
acter of the current. 

Brake adjuster, automatic, C. J. Fisher .. .. 713,757 JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. Brake beam, C. V. Marquart............... 713,783 
Brake shoe, W. D. Sargent. ........ ....... 713,689 
Brick drying kiln, A. B. Klay ............. 713,993 
Bridges, construction of, H. Prinz horn .. .. 713.684 
Brush, dusting, E. S. Winn ................ 713,827 

THE MODEL 
DYNAMO-MOTOR. Brush holder for motors, etc., B. A. Stowe. 713,711 

Brush holder support, H. A. Balcome ....... 713,589 Win Decompose Water. 
Brush or broom holder, adjustable, A. Do Electro P1ating, Ltgnt 

Wurm .............. ... ... .......... . .  714,089 Incandescent Lamp s ,  
Brush, tooth, H. Poling ........ ... ... .... . 713,683 Run Machinery, etc. 

���:��' d�;"��g H��
e
ct���i��·, · '';';t';';'�t i�: . T: 713,987 IT Sena !Ie. stamp for illustratea catalogue. 

E. Anderson .......................... 713,932 Elbridge Electrical MIg. Co., Elbridge, N. Y., U. S. A. 
Buckle, suspender, W. E. F oot e ........ .. 713,625 ........... ----- ---------------Bun
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Burglar alarm, H. C. Macdonald ....... . . .. 713:782 1 ig� �=�t�:J:!:t�1ft��:!�e. 
Burglar alarm, model, E. F .  Conklin ....... 713,965 I safest, most up-to-date engine 
Burner. See Gas burner. that is made-the most dur:.tble 
Burner, S, Elliott ......................... 714,103 .9.lId yet the g rl'3.test 
Butter cutter, Johnson & Matthews ........ 713 645: sa\'er of mOflt;y. 
Calling expressmen, etc., apparatus for, E. ' 

��d��:te��;Si;e (If e';l-Lee ...................... ...... .... . .. 713,778 gine you wunt. "Ve 
Camera finder, J. D. Garfield .............. . 713,629 build them fm m:n<::s, 

(8753) W. A. H. G. asks: 1. Can a g:::;��:,f������� a�'i.��� e 'F.
F
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:
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plain slide valve steam engine be run by 
compressed (hot) air, or must the valves or 
packing be changed·/ A. Any engine that is 
suitable for steam is equally suitable for com
pressed air. 2. When air is compressed to one
fourth its volume, would it have four times 
the pressure (60 pounds per square inch)? 
Immediately after the air is compressed, its 
temperature will be quite high. After cool
ing, how much would the pressure decrease 'I 
A Air compressed to one-fourth its volume 
without loss of heat will have a pressure 
of 89 pounds per square inch, or 60 pounds 
without heat, isothermal. 

Canal lock gate, C. F. Luquer ........... .. 713,780 hoist, 6 to 150 H. . Cannon, breach loading, C. H. Griffith ....... 713,874 EA}llG1Nt:E ii�1�.tmp'n.anog,.,a��x Ull'E14�Ep,RKG .. A'l"."&.' GC
Alt"yO, LMloN.E 

Cans, jars, etc., apparatus for leveling and '" 
closing the covers of, F .  L. Tapscott .. . 

Cap, bathing, F .  G. Littell ............... . 
Car brake mechanism, motor, H. Austin .... . 

713,925 
713,656 
713,937 
713,748 Car construction, metallic, C. M. Carnahan. 

Car coupling and bumper combined, mine, J. 
M. Phillips .. . ........................ 713,680 

Car door hanger, Krygoski & Lowrie ....... 713,996 
Car draft rigging, railway, T. L. McKeen .. 714,015 
Car journal box, R. Burns ... .............. 714,095 
Carbureter, explosive engine, L. E. Heath .. 713,983 
Carding machine spotting attachment, Platt 

& Marr ............................ .. 713,796 
Carriage curtain fastener, H. Lester .. .... . .  713,892 
Cart, Hand, B. Butler ..... . ......... ...... 713,745 

... Upright Drills ... 
F:i��g�

e
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Back Geared. Self F'eed Drill. Send for 
Catalog'ue and Prices. 

W. F. & JOHN BARNES CO. 

(Estab!ished 1872) 

1999 Rnhy St.. Rockford, III. 
Carton machine, W. E .. Reuling .. .... ... . .. 714,032 
Casket shrine, E. Stumpf ..... . .. .. . ..... . 713,713 Apple Economical Gas Engine Igniters 
Caster, E. C. Baynes ............. . .. .... 713,839 Are fJOi'ltlvely the best Casting apparatus, C. S. Szekely .. ......... 714,061 hullt for �tatlonarYl 

(8754) W. H. D. asks: 1. Is the hot cast�.
g 6��rEg:��0� . ��?� .. �t.a.n:��' .. ��l� .. f.o.r: 713,961 ���������s,ll��;�e�briIle 

flame from a needle hole through which passe� Casting rolled iron finishing rollers, mold �E'j����h:V������:i�t�lh� 
the hot gases of vaporized kerosene a "boring" for, W. Gontermann ................... 713,872 manuf acture of Iglliting 
flame, as common gas is held to be, even on g�!��r�7�� ��stMc�lr�y.�.
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713,6281 D y n a moe,'Magnetos, 
Chur dasher d bl . t · E M 

714,014 'I �t�._ver��!',',.'toCfooil," p�,l,','t.o::�d 
iron ./ A. All vapor gas jets when made to n , ou e reclproca mg, . .  ' C .. ,  . , 
impinge on any body that will burn by heat Circ�i{l

�r ��k��: ·T: . j: "j�h��to�: ::: : ::: ::: :: ���,:} dEi��f�I'!':le �':i';lt;g� 
may be said to be a boring flame. 2. If it is Clock striking mechanism, A. C. Schuman .. 713'696 i Compuny. No. 80 South St. Clair St., Dayton, Ohio, U. S. A. 

Clothes drier F S MacDougall 714:001 I .New Yo!k stock carried by Chas K Miller, 97 Reade Street, N. Y.; 
not a boring flame, is it advisable to apply it, Clothes line 'prop, S. Day ...... :::::::::::: 714 102 1 Phlladelphm Office, The Bourse; Chicago Office, 19-21 La SaHli' Street. 

CI h 11 If f d I ' St. Louis stock canied by A, L. Dvke. Linmllr Building. Boston Stock 
in the fireiwt of a furnace, directly to the over u er se ee er, C. C ark ......... 

���,g�� cal-rit;>d by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass. 
sides of the firepot to heat water or generate g���,t

i8:1t. 
FB a:�. ���l�� ::::::::::: ::::::: 713:838 fo�;:cific �o:!f.an & Hayden Co., San Francisco, Distributing Agents 

steam for house heating·/ A. A jet flame of Coin controlled apparatus, S. L. Long .. ... . 713,779 

any kind should not impinge directly upon a g�t�r�,
v
C::; akIf�g�e�r�:' !ie·a·ri� : : : : : : : : : : :: m:��� 

firepot, but directed around it. 3. If it is Colter bearing, T. R. Wallis ... .... .... .... 714,070 

a boring flame, how can it be applied most g��J;,�si:!��r,OfA�a
J��

r,
�in�e���� I� ::::: ::: :: m:��� 

economically for such heating? A. By jetting Condenser, F. Lamplough .................. 713,776 

the flame around the firepot in a chamber of con���:�s��
r 
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firebrick. 4. How can this fuel and flame Condensing apparatus, surface, J. R. Rich-
be applied most economically to furnaces heat- mond ............................. ... . 713,801 

Controller handle latch, F. B. Corey .. ... ... 713,858 
ing by hot air? A. By jetting the flame Cooking apparatus, A. E. Harris ... .. . .. .. .  713,635 

Howard Two and Four Cycle 
MARINE 

AND 
AUTOMOBILE 

MOTORS 
Write for Cat. 

Grant Ferris Co. 
Troy,N. Y. 

against a firebrick surface in the fire cham- Cooling apparatus, J. W. Billings .. ... .. . . .  713,590 
Coop, poultry, J. M. F awc e tt . ....... ...... 713,756 F -

ber. 5. We were much interested in your Cork cutting and tapering machine, A. F abre 713,865 or Heavy Continuous Work 
article on oil burners, but you did not give th( Corn shock mover, A. G. Keck ..... . . . .. . .  713,989 every machine shop will commend our Cotton chopper, T. N. Mayfield .... . .. . ... .  713,898 Power Pipe Threading" and Cut-
furnace phase of thf� question. It will inter£>'1t Cracker, filamentous, H. D. Perky . . .. . ... . 7]3,795 ting Machine. Cones are central 
thousands of your readers. What burners are Cuff holder, H. C. F rank ............ ... .. . . 713,868 over machine equalizing tbe weight. 
best adapted for such? A. There are a nUID-

Culth:ator and weeder, W. M. F enn ... ..... . 713,866 \yitbin t.he cones are compound gl'ars 
CurtaIll fixture, H. E. Keeler ........... .. . 714,110, ,1Ivmg 81X changes of speed. Gears 

be)' of oil burners on the market which must Curtain stretching frame, J. C. Wagner .... 714,069 1 require no extra space, and arp pro-
Cycle driving gear, J. B. Forster .... ... ... 713,867 tected from dust or accident. Chasers 

be opei'ated by steam or air pressure. 6. I Decorative material, manufacturing W E ' can be opened, threaded pipe removed, 
have looked through shelf after shelf of en- Coleman ..................... .' ... : ... : 713,607 1 another inserted and cut wlt,hout stop-

Dental handpiece, J. D. Wilkens ........... 7]3,826 pm� machine. Illr Send ,tor Catalog1te. 

gineering works, yet find no tabular schedule Dental heater, G. Evans ................... 714,105 THE M;ERRELL MFG. CO. 

of atmospheric pressure, barometric height, Dish washing machine, G. S. Blakeslee ..... 713,842 ijOl Curtiss Street, T OLEDO, OHIO. 

altitude and boiling temperature. A. "Com- DiS i���
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pressed Air and Its Applications," by Hiscox, I . .  Iagher ................................. 713,977 
contains a full table of barometric heights' Dlsmfectants . to water closets, opparatus . . 1 . for �pplymg, G. S. Gallal<her .......... 713,978 
and botltng temperature of water (page 38): DIstributIOn system, C. P. Steinmetz, 
$5 by mail. 7. As pressure exceeds normal, is Dock, H ti 

714,055, 714,116 

the temperature of water the same as the Draft eg�al�;er�
r
lJ'. � .. 1i:·e:������ :::::::::: ���:�i� 

steam'l A. Yes. 8. When the steam gage g���� ��:r�g 
C
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714,059 

shows pressure of 1 pound, does it not mean R. D. Gallagher, Jr ................... : 
1 pound abo!"e atmospheric? A. Yes. 9. Ac. Dr!e�. See Clothes drier. 
cording to all formulre of heating, it seems to 
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me a mathematical certainty that shutting off Electric circuit switch, H. R. Stuart. .... 713,712 

radiators in unused apartments economizes �l��m� �������,
ti

�� ;r.
s
�:':d e�· .. � .. :���:::: m:��� 

fuel in just the ratio of such cubic space or Electric hand setting device, O. A. En Holm 713,864 

radiating surface. Yet I find men who con-
Electric Interrupter, L. G. Nilson .......... 714,020 
ElectrIc machine, dynamo, A. Church ward, 

tend there is no economy. My experience is 713,603, 713,604 
in accordance with my beliP[ and formulre. A. Electric laChIne or motor, dynamos, J. W. 
Our experience is in the line of economy from Elec�ii�

Ck
m
e
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closing radiators when not needed. Electric motor controller, L. G. Nilson ... .. 714,021 
Electric motor, variable speed, A. G. Dav!s 713,861 

Our � 
Specialty: 1f Kn��;-"n �!!\lin!dl�l �- � 
Boats of any � 

"OJ¥�K "',,-';"��' 
___ """.J description """,, " "" ","",,,, "" ">,,.<r� .. _,tI_ 

AMERICAN BOAT & MACHINE CO •• 

ROW, SAIL AND PLEASURE BOATS, 
Marine StatIon. ST. LOUIS, MO. 

© 1902 SCIENTIFIC AMERICAN, INC. 

NOVEMBER 29, I902. 

Electric signal and telephone system, com-
bined, O. P. & R. H. Yurgae, reissue.. 12,056 

Electric switch, ratchet operated, W. Kings-
land . ............ . .................... 713,992 

Electrical distritmtion system, M. O. Troy, 
713,720, 713,721, 714,118, 714,119 

Electrotyping, machine for washing matrices 
preparatory to, C. M. Oliver ........ .. .  713,671 

Eleva tor safety device, R. C. Smi th, 
713,705 to 713,707 

Elevator safety device, A. Tischer .... . .... 713,718 
Engine brake mechanism, traction or port-

able, F. W. Lyons . ... ........ .. . . . . . .  713,781 
Engine indicator, steam, T. Davidson .. . . . .. 71:),611 
Engine sparker, gas, L. B. Smyser .... . . . . .  714,049 
Eraser, blackboard, L. B. Williams . . . . . . . .  714,122 
Excavating mac�ine, W. Col� ...... ... . . . . .  713,750 
Exhaust mechamsm, W. Hood ..... ........ 713,641 
Explosive engine, J. A. Ostenberg .. 713,792, 713,79:J 
F an, rot ary, J. Keith .......... . .... . . ... . . 713,990 
Fastener for bands, wires, etc., J. W. Ham-

mett ..... ............... ... . .. .. ... . . 713 ,634 
Feeding steam boilers, apparatus for forc-

ing liquids adapted for, C. Caille .. .. .. 714,096 
Feeding steam generators, apparatus for 

forcing liquids particularly applicable 
for, C. Caille ................. ........ 714,097 

Fence ratchet or tightener, wire, C. A. Will-
marth ... . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 713,730 

Fence strptcher, wire, I. M. Warner . • • . . .  714,071 
Ff'ncing rod, wire, A. T. de Bary.......... 713,941 
Filament for incandescent electric lamps 

known as Nernst lamps, R. Arno ... . . . . 7]3,586 
Fil ter and filtering system, R. J. Goade.... 713,759 
Fil tering or separating liquids from solids, 

713,717 
713,815 
714,100 
714,108 

apparatus for, C. W. Thompson ....... . 
Fire esc ape, H. Textor ................... . 

Fire esc ape, M. S. Cross .................. . 
F ire esc ape, F. W. Harkins ............... . 
If'ire esrape wlth water tower attachment, 

J. H. McPartland ...................... 713,911 
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Fireproof floor, P. T. Shields .... ... . . . . . . . . 714,047 
Fish bait, B. F. McCurdy ....... . .. . .. . .. . .  713,907 
F ishing reel, A. E. Hall ........... .. . .. . .. 713,683 
Flange, �'. C. Billings ............ .. . . . .... 713,944 
F loor mat, metal, E. J. Manning .......... 714,002 
Floor or sidewalk cleaner, F. W. Richter ... 714,034 
Fluid flow controlling device, J. W. Nethery 713,788 

; Fluid pressure engine, S. Otis ........ ....... 713,675 
, Focal plane shutter, J. D. Garfield ......... 714,106 
}j�ood and making same, cattle, L. J. P. M. 
F oun1�i�

up
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e
e P�l;lt�y' f�u�'t�i�:""""'" 713,620 

F uels, etc'i 
burning wood or charcoal, J. A. 
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Furnace, S. A. Cheney ................... . 
Furnace grate, traveling, P. L. Crowe .... . 
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Fuse, blasting, Heath & Taylor......... . .  

Game device, D. McPherson ............. : .. 
Game, parlor, R. Smith ................... . 

Garment fastener, H. S. Washington ...... . 
Garment fastenpr or clasp, W. J. Bailey .. . 
Gas burner, acetylene, Granjon & Isnard ... . 

Gas burner, incandescent, V. H. Slinack . . . •  

Gas burner, safety, G. L. Palmer ........ . . 
Gas generator, acetylene, W. C. Homan ... . 
,Gas generator, acetylene, C. W. Mackenzie. 
gas making apparatus, W. F. Steele ...... . 

as producer, W. T. Kelly .............. . .  

gas producer, J. A. Mitchell ........... : . .  

G:� e.
re

��I��
or
R e�� es�· .. �������: : : : :: : : : :: :: 

Gearing for stentering or other machines .A. 
A. Whitley ....................... : . .  : 

Gearing, transmission, J. L. Wolfe ........ . 

Gin, E. Ruckgauer ....................... . 

714,038 
713,819 
713,749 
713,969 
713,968 
713,831 
713,878 
714,017 
713,7M 
713,928 
713,833 
713,632 
713,701 
714,023 
713,640 
713,658 
714,117 
713,647 
714,008 
713,856 
714,030 

714,078 
714,083 
714,037 

Glass, etc., dipping ceramic, Ellis & Holt, 
Glass, hydraulic apparatus for the 71!::�� 

714,104 

facture of window, F. Giuannotte ..... . 713,758 
Glass or Dorcelain plates or slabs� manu-

facturing, Stein & Storr ............... 713,710 
Glove, ptc., fastener, J. V. Washburne .. ... 714,072 
Golf ball, E. Kenipshall................... 713,769 
Golf balls, making, E. Kempshall .. . . . .. ... 713,771 
Golf stick, Braid & Ogilvie ... ........... . 713,845 
Governors, high or low pressure metallic" dia-

phragm attachment for, H. F. Smith .. 714,048 
Grafting, J. B. Burrell ............... ..... 713,949 
Grafting apparatus, J. B. Burrell .. . . . ... ... 713,950 
Grain drill, W. J. Dobbin ...... .. . . . . . . . .. 713,616 
Grain drill, C. R. Crain, et al ... .. . .. ... ... 713,966 
Grain drill, T. B. F unk .............. ...... 713,976 
Grain drill, C. H. Pelton ................. .. 714,025 
Grain drying apparatus, A. P. Criswell ..... 713,859 
Grate raising and lowering means, P. L. 

Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  

Grinding machine, C. F ". Roper ........... . 

Gun cleaning tool. A. H. Durston ......... . 
Gun recoil apparatus, Schneider & Canet ... . 
Harness supporting and display rack, A. 

713,967 
714,0:16 
713,7n! 
71�,691 

H. Conn .. . .. . ........ . .. ......... .. . . 713,751 
Hay loader, Southwell & Ralls .. .... ... . . . 714,050 
Heating and ventilating device, interdepend-

ent, J. E. Hammons .................. . 
Hppl plate, cushion, H. F. Dernell ......... . 
Hingp, spring, C. H. Ocumpaugh .......... . 
Hoisting and conveying mechanism, W. 

McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  

Horse starter, R. E. Sherman ............. . 

Horseshoe, cushioned, W. Tharby .......... . 
Horspshoe, elastic, J. Hirsch .............. . 

Horsphair, manufacturing artifiCial, F. 
Lf'hner . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . •  

Hose bracket, L. T. Foreman . . . . . . . • • . . . . . .  

Hose supporter, F .  M. Osgood . . . . . . . • . . . . . .  

Hosiery machine, Corpelet & Dupre ........ . 

Hub and spindle, vehicle, L. D. Crandall .. . 
Hub attaching device, A. P. Simon ....... . 

Hub dust cap, vehicle, J. E. Beebe ........ . 
Hydrant, C. L. Burkhart . ................ . 

Hydrocarbon burner, H. R. Searing ....... . 

Hydrocarbon burner, J. H. Morrissey ..... . 
Ice cream disher and mold, W. Maxwell .. . 
Impact engine, W. E. Prall .............. . 
Index, book, J. T. Gale . . . . . . . . . . . . . • . . . . .  

Indicator. See En,!!'ine indicator. 
Indigo and intermediate products, making, 

B. R. Seifert. et al. ............ ... . .. . 
Indoxyl, making, Liebknecht & Homolka .. . 

Insect trap, J. Rothweiler ................ . 

Insulation stripper, wire, Henderson & 

713,760 

m:���1 
713,009 
713,699 
713,716 
713,882 

713,999 
713,974 
713,673 
713,609 
713,752 
713,810 
713,732 
713,951 
713,697 
713,9()2 
713,897 
713,798 
713,869 

714,042 
714,()00 
713,803 

Thompson . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  714,109 
Insulator for handled vessels, heat, C. K. 

Decherd . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  

Insulator, telegraph line, J. E. Murray ..... 
Iron, combining titanium with, A. J. Rossi. 
Ironing board, G. A. Wagar .............. . 
Jacket, foot ball, W. P. Whitley ........ . 
Journal bearing, G. N. Sceets .... .. 714,113, 
Kinematographic apparatus, G. F. Hatton. 
Kneading machine, dough, R. I. A. Mason .. 
Knife, E. D. Woods ................ . . .. .. � 
[(nitting machine, Stafford & Holt. . ...... . 

713,862 
713,904 
713,802 
713,724 
714,079 
714,114 
713,876 
714,004 
714,086 
713,709 

La bel making machine cutting and feeding 
mechanism, S. B. THy . et al. ......... 7'14,063 

Labels, wraopers, etc.. machine for apply-
ing, C. W. Cheney ........ ... . .. .. ... 713,853 

Labeling, bottle, G. W. Cole ........ .. . . ... 713,606 
Lacing eye blank fastening device, J. C. 

Telfer ......... .............. ..... . .. .  713,715 
Ladle shield holder, founder' s, E. Grant .. .. 713,873 
Lamp high pressure burner, incandescent, 

J. & G. Keith ........................ . 
Lamp 80cket, electriC, M. Norden .......... . 
Lamp support, W. J. Bailey .............. . 

Land rollpr, R. S. Buch ................... . 

Lantern, Signal, S. & J. Weber . . . . . . . • . . .  

Lantern, tubular, H. J. Valentine ......... . 
Latch, S. F. Beckwith .................... . 

713,768 
714,022 
713,832 
713,598 
714,073 
714,066 
713,942 

Lead, apparatus for making white, J. H. 
Montgomery ...................... ... . 714,009 

Leather folding machine, R. H. Lufkin .. .. 713,657 
Ledger, trial balance, and balance sheet book 

com bined, continuous index, C. W. Mar-

Leg S���l a�ki� ·io·i�t: 
. 
�;tiii':i�i: ·s: ·Fi: 

. St�gg� m;gg� 
Lever operating mechanism, C. A. Christ-

offer�on .............................. . 
Lifp saving net, J. M. Russell ............ . 
Lift, salesman' s, C. A. Bouck . . . . . . . . • . • . .  

Lifting jack, R. O. Hopkinson ........... . 

Liquid separator, P. L. Kimball, rei�sup .. . 

713,8" 
713,9�2 
713,843 
713,642 

12,055 
Liquids, vessel for containing and dis-

Lockti��
u
!�

n
p1ia:C�s��a����

h����s'si��' d��'lc� 714,092 

for, W. H. Taylor ... ; • . . . . . • • . . • . • . • • •  713.7'14 
(Oontmued on page 867) 
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Magazine 
Money � 

A ny malil8zine or periodical· in A merica, 
or any combination or club, at lowest 
prices-much lower maybe than you 
believe possible. 

Let Vs Send You Our New Catalog 
telling all about 3,001 publications and 
clubbin�otfers.and how our system SQ,ves 
�����!C�!r:gp th�J:�gest subscription 
agencies in the world, and are known 
everywhere. Your address on a postal 
secures the facts. 

GREAT PRIZE OFFER TO AGENTS 
Write for particulars. 

J. M. Hanson's Magazine Agency 
122 Han son Block. 

LEXINGTON, KY. 

WILLIAMS' JUlUP SPARK COILS ..... 
Are the most practical 
Coils made for automo
biJe and morine use -
�� e

tb�IiV�w�;u" troubles 
Our new CataloE"ue 

tells all about tbem
send for it 

�. Q. WILLIAMS, 314 E. Water St .. Syracu se, N. Y. 

GAS ENGINE DETAILl:->.--A VALUA-
ble and fully Illustrated article on tbls subject is con-
�l�t� ll't�g:tL����� �]�. n���leal:..�.

ce 10 cents. For �A BOON IN BRAKE BLOCKS. 
The acknowledged leader In Its line Is 

- - . Potter's Spring Brake Block for effi
cienc�, durability, economy, stren hand e sel'vicaabillty. In use by bUIlders oft�e high· 
est grade carriages and wagons. Morgan 
Potter, Fishkill-on.Hudson, N . . Y .. U.IS. A. 

" CUSHMAN" 
CHUCKS 

An styles and sizes. 
Send ffY1' Catalog",. 

THE CUSHMAN CHUCK CO ..  
189 Allyn St.. Hartford, Conn.  

Each Cel l  
2 Volts. Pu lien Cells Low Internai 

Resi stance. 

�rt1fi�; � ec��� e��rra��:�e�rrtc�n� e.���r��sg� 
r:���l�r;i�ln���� :� t�r

r:i �f���
n
:a������)� 

and for use in tl1e Laboratory for experi-
:�n��l ;:ggj.�d 

ogg�a����enJg�"3al�f eifrKl 
complete. Size 3)f,x6. 80nd to r cI reuiars. 

LEON W. PULLE N ELECTRIC CO., 
620 Chestnut St., PHILADELPHIA, PA. 

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub-Presses and 
Tools to order. IY" Send10 .. Catalogue. 

BLAKE & JOHNSON, 
P. O. Box 7. WATERBURY, CONN. 

A Handy Book 
To Ha..ve 
M o nt gomery & Co.'s Tool Catalogue 

It is illustrated throughout and de
scribed and prices Tools. 704pa ges.67(x 4l1l in s. The latest edition. with dis
count sheet hy mail for 25 cents. 

MONTGOMER \. & CO., 
tOo, Fult on St., New Y ork Cit y .  

VELOCI'.rY OF ICE BOATS.-A COL-
lection of Interestiul< letters to tbe editor of tile SeIEN 
'rfFIe AMERICAN on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft sail faster than tbe wind which propels them. Illus
trated with 10 explanatory diagrams. Contained in SCI-

:����.f.o ���r:ttlii�����':.��iro��·aTI�!w,.r�!i!�� 

Cb� Cyp�writ�r €xcbang� 
1 J.2 Barclay St .. NEW YORK 

124 La Sal l e  St., CHICAGO 

38 Bromfield St., BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO. 

209 North 9th St • .  

ST. LOUIS, MO. 

536 Cal i fornia St., 
SAN FRANCISCO, CAL. 

We will save you from 10 
to 50% au Typewriters of ail makes. SeiUlZ for Catalogue 

New Standard Electric Gas LIabter. $1.5C each. Good for one year in any home. New celJs by mail, 40c. 
Quan titi es, $16 per hundred. 

Locomobile aud Gas Stove L<',lllu.,r. 
Money makers for blig ht people. Agents 

WM. ROCHE, Iinv.entol' and Sole Mfr., 42 Vesey Street. New York, N. Y. 

Scientific American. 
Log and speed recorder, combined electric, F. 

N. Denison ...... .. ............ .... ... 713,753 
Logging stake, F. O. Kilgore. ... .. ... .... . 713,650 
Looms, electrical warp stop motion for, 

Baker & Kip ..... ..... : .............. 713,836 
Loom sbuttle, J. Auth ... .... ..... ... ..... 713,587 
Loom warp stop motion, J. V. & E. Cunniff 713,610 
Loom warp stop motion, H. Wyman ........ 714,090 
Looms, means for automatically changing 

sbuttles in, Smith & Jackson ........... 713,702 
Lubricating device for the step bearings of 

sbafts, C. Mittag . ....... .............. 714,007 
Mail box indicator, L. T. Carothers ......... 713,958 
Manhole cover. L. M. G. Delaunay-Belle-

ville ... ......... .. ................... . 713,970 
Mason's gage, brick or stone, H. C. New--

man ............... . ... ....... .. ...... 713,789 
Match lighter, Proops & Hllsum ........... . 714,028 
Measure, adjustable, A., J., C., & F. San-

sone ....... ....... .... ................ 713,688 
Measure, tea, B. S. Perkins . .... ...... .. .. 714,026 
Measuring and recording variable diameters 

of tubing, etc., device for, L. B. Mellor 713,784 
Meat cbopping macblne, Scbmldt & Cham-

bers ..... .... ..... ...... .............. 713,690 
Meat tenderer, P. E. Tarleton ........ ..... . 714,062 
Metal bending machine, W. W. Macfarrf'n. 713,894 
Metal planer tool relief, A. L. De Leeuw .. 713,614 

ii���or,
pr6� er1���so�' .. �: . � i

.
r�����: : :: : : : :: ���:�� 

Muffler, exbaust, H. N. Whittelsey ...... .. 714,077 

��:fJ e 
r�iv:�d e�p o�' t�!��for,' 'M: . G'aliy : : :: +�::g¥b 

Musical instrument tune controlling device, 
E. de Kleist ... ... ... .......... .. .... 713,653 

Musical instruments, melody stop for me� 
chanically played, R. W. Pain .. ..... . 713,676 

Muzzle, H. A. Dorries ............ .. .. .. ... 713,617 
Nozzle, C. H. Ocumpaugh ...... ...... . . .. . 713,670 
Nozzle, spraying, R. E. Chapin .. ... ... .... .  713,852 
Nut lock, 1<'. C. Arnold . . . . . . . . .  ;.� .... � ... . 713,585 
Oil burne-r, Ree-d & Umbenhower . ..... . ... . 714,112 
Ore concentrating table, I. A. Cammett .... . 713,747 
Ore mixing machine, J. P. Schuch, Jr ..... 713,694 
Ore roasting apparatus, W. F. Collins .... .. 714,099 
Oxygen, producing pure, C. 'Charlo pin . ..... 713,602 
Package, W. H. Bacbe ............... .... . 713,938 
Packing, E. L. Clark .. ....... .... ....... .. 713,964 
Pail, minnow, W. J. E. Koch .. ... .. ... ... . 713,890 
Paint, W. W. Brasington ...... .... .. .... .. 713,846 
Paper box, J. T. E·erres ............ ....... 713,624 
Paper folding macblne, F. H. Wendt. ...... 713,726 
Paste vessel, W. Rodlger . ...... .... .... ... 713,921 

����'i,1�i: e:altt�g� ·A��� h
Poli e:� ·. : : : : : : : :: :: m:�� 

Pen, fountain, J. Blair ................... . 713,735 
Pen, stylographic or other fountain, E. W. 

"\Varriner .. ... ....................... . 
Perfume cabinet, breath, W. Ambruster ... . 
Phonograph records, coating, T. A. Edison. 
Photographer's scene holder, S. J. Hopson .. 
Pianoforte pedal action, J. Krumscheld .. . 
Piano moving device, 1.'. E. French ...... . . 
Picture displaying apparatus, P. J. Jack-

son ..... .. ..... ... .... ..... .... ...... . 
Pin machine, safety, P. E. Wiberg .. ...... . 
Pins, manufacturing safety. P. E. Wiberg .. 
Pipe coupling, disconnectible, O. Le-dovsky. 
Pipe coupling, flexible jOint, N. J. Tubbs .. 
Planter, corn, S. H. Tinsman ............. . 
Planter, corn, A .  J. Kershner, Jr ......... . 
Plate or strip feeding mechanism, A. W. 

Ho"\\'e .... ..... .. ................... .. . 
Playing ball, E. I(empsball .... , .... 713, 770, 

��
o
e�::;i� d����HCt�hbJiY st!� ,D��

iSE: 'St��;t:: 
Pocket book frame, G. Havell ..... ....... . 
Poultry fountain, automatic, J. Reed ...... . 
Power press, G. A. Ohl .. ................. . 
Press. See Bailin2' press. 

713,927 
713,931 
713,86� 
713,765 
713,995 
713,626 

713,988 
713,728 
713,727 
713,777 
714,065 
713,818 
713,991 

713,885 
713,772 
713,612 
713,924 
713,877 
713,799 
713,914 

Preserving liquids, W. H. Birchmore . .. .... 713,840 
Printing press, ,\\7. C. Barclay ....... ...... 713,939 
Printing press ink distributing mechanism, 

G. H. Pierce .... ........ ..... ... ..... 713,682 
Printing press inking roller mechanism, 

attachment for. S. H. Sbaw . ... .. ..... 714,(),j5 
Propulsi')n, marinE.', O. E. Mpyer ... ...... . 713,7S5 
Pump, automatic, C. Nielsen, et aJ. .... .... 713,667 
Punching machine spaCing table, J. Cbristie 713,962 
Puzzle, educational, W. Heptlnger .. ...... . 713,638 
Quantity indicating device, J. H. Bullard .. 713,847 
Rail, A .  Morrison .... ... ... ...... . 714,010, 714,011 
nail joint, L. T. Stepbenson ........ ... .... 714,056 
Railway carria2'es, automatic coupling for, 

J. Willison ....... ............ .... .... 713,729 
Railway cbair, S. P. Rush ............. ... . 713,805 
Railway contact shoe. electric, W. M; 

Brown ................... ....... ...... 713,742 
Railway crOSSings, means for preventing ac-

cidents at, C. E. Brown ...... .. ....... 713,741 
Railway, electric, E. P. Wetmore .. ..... ... 713,822 
Rail joint, J. W. Nowack .......... .. ... .. 713,913 
Rail joint and chair, F. Baln .......... ... 713,835 
Railway switch safety device clip, C. A. 

Dunham ................... .. ..... ... . 
Railway tie or bridle. J. G. Carlson ... ... . 
Railway truck structure, H. B. Nichols ... . 
Railway track structure, V. Angerer .. ... . 
Railway track structure. C. B. Voynow . .. . 
ReCiprocating rod protector, T. R. Vinzent. 
Recording device, J. O. Deckert, et a 1. .... 
Recording machine, Breckenridge & Oliver. 
Registering lock, R. O. Stebbins .......... . 
Rein guide, harness, J. Reichert. ......... . 
Rein holder and guide, combined, D. G. 

Webstf'r .. ... ..... ................... . 
Revolving heater, E S. Reed .............. . 
Rhf'osta t, F. E. Ca se .. ................... . 
Roller. See Land roller. 

713,619 
713,957 
713,790 
713,933 
714,068 
713,723 
713,613 
713,945 
714,054 
714,031 

713,929 
713,686 
713,601 

Roofing, J. Ayrault ... ........ .. ...... .... 713,588 
Rope or cable clamp, J. B. Braden ......... 713,738 
Rotary engine, T. M. Kenney ....... ...... . 713,649 
Rotary engine, H. Mills ................... 713,663 
Rubber, manufacturing, A. C. Blossier . .... 713,736 
Rural delivery box, A .  Miesse ... . ..... .... 713,662 
Safe, G. J. H. Goehler .. ..... ... .. .... .... 713,871 
Safe, W. H. Hollar .................... .. .. 713,8S.� 
Safe or vault door, H. D. Hibbard. ..... .. 713,879 
Safe or vault plate fastening, H. D. Hib-

bard . .. .. ......... ...... .. ..... 713,800, 713,881 
Sales register, W. F. A .  Tottleben .. ..... .. 713,926 
Sample rack. portable, G . .  T. <Iasely .... .. . 713,636 
Sand valve mecbanlsm, M. P. McLaughlin .. 713.910 
Sash fastener, E. M. Comstock ............ 713,857 
Saw, drag, C. A. Benjamin ........... ..... 713.9.J� 
Scaffolding. F. M. David .. ... ............. 714,101 
Scoop, wbeeled, J. J. Gylldenborg .... ... .. .  713.982 
Seal lock, W. H. Preston . ....... ..... ... . �'714,027 
SeaSickness, device for preventing, W. 

Scbmidt .. .... .. ........... ... .... ... .  713,806 
Seed dropper and distributer, combination, 

W. W. Pickorn ...... ... .. ... ... ... .. 713,681 
Sewing machine, buttonhole, G. S. Hill .... 713,7&1 
Sewing machine cabinet, E. E Manning . .. 713,660 
Sewing machine, carp(\t, J. H. Hood .. ... . 713,884 
Sewing machine thr(\ad controlling device 

E. B. A llen ...... .. .......... ..... ... 713,584 
Shade roller, G. Mathis ........... ...... .. 714,005 
Shade roller cap, W. D. Janes ...... .... ... 713,644 
SharpE.'rs, etc., counterbalance for traveling-

head, M. & H. E. Morton ...... ....... 713,903 
Shears, J. J. Broman . .. .... .. ... ....... .... 713,595 
Shears, E. D. Woods . ..... . .. .... ... ..... 714,087 
Shingle edging machine, J. D. Caldwell . ... 714,098 
Ship's course Indicator, W. J. 'COndlon ... .. 713,608 
Shirt and collar, W. B. Elchholtz .. ... ..... 713,973 
Signaling df'vice, C. Kitching ......... ... .. 713�774 
Signs, switchboard for llluminating electric 

light, M. Norden ... .. ... ............... 713.668 
SinkN bur bolder, E. Tompkins . ..... ...... 714,064 
Skirt bolder, L. C. Edmunds ...... ... ... ... 713,972 
Sled, logging, W. E. Organ . . . . . . . . . . . • . . .  713,915 
Small arms, S. J. Evans . . ........... ..... 713,623 
Snap book, C. F. Reynolds ........ ........ 714,033 
Soldering iron, can cap, W. "Morse .......... 713,665 
Sound box, W. V. P. Bradley ............. 713,592 
Sowing apparatus, G. Ie Spitzenberg .. ... .. 714,051 
Speed, indicating, J. I-I. Hudgson ......... 713,986 
Spike puller, W. L. Harris .......... ...... 714,107 
Spinning spindle, G. A .  Draper . .. .... . .. .. 7]3,618 
Spring clasp, C. Kellner ................ .. 713,888 
Stacker, pneumatic, C. Bradford .. .... .... . 713,739 
Stacker, pneuma tic, W. McKone .......... . 713.787 
Steam boiler, W. A .  Woodeson .... . 714,084, 714,085 
Steel ti� and rail fastener, J. R. McClure .. 713,906 
Steering apparatus, boat, C. Rogers .. .. ... 714,035 
Sterilizer, llqaid or Ouid, I. E. Schoch ..... 714,041 
Stone cutting macblne, H. H. Wetmore ..... 713,823 
Stool, portable, W. H. Herbert. ..... ... ..... 713,639 
stopper, W. G. Spire . .. .. .... .. .. ... ....... 713,708 
Stopper puller, E. M. Wilcox . .. .. .. .... ..... 713,930 
Stove, R. Stander .. ..... . .............. .. .  713,812 

(Continued on page 3611) 

LUCAS' QUESTIONS AND ANSWERS 
FOR MARINE ENOINEERS 

JUST PUBLISHED 

A complete practical handbook for en
gineers and firemen, containing 807 ques
tions fully answered and explained; 300 
illustrations and diagrams with 12 large 
folders; 1,000 Index references; hand
somely bound; size SX7�xlJ(; weight 24 

T HE O. A V DEL of. CO . 

REGAL FIT 
This large range 0 f sizes enables 

us to fit any normal foot. Our cata
logue lists 63 latest Metropolitan shoe 
styles for Men and Women. 

FREE ON REQUEST 

THE REGAL SHOE 
215 Summer St. 

COLD GALVANIZING 

OF ALL GRADES 

ounces. The most complete treatise ever 
published. 

PRICE TWO DOLLARS 

to any address in the world. Money re
funded if not satisfactory. Send for free 
booklet of sample qnestions. 

63 F ifth Ave •• New York City 

ENORMOVSLY 
The Largest SALE 

CORK TIPS 
PLAIN 

Cigarettes 
OR 1 5c 

SURBRUG COMPANY, Makers 

HOW TO MAKE AN ELECTRICAL 
Furnace for A mateur's Use. -The utilization of 110 volt 
electric circuits for small furnace work. By N. "M onroe 
Hopkins. rpbi� vaJuabJe article is accompanied by tie
tailed worKing drawinj;{S on a large sCJ.Je, and the fur
nat:!e can be mil de by any amateur who is versed in the 
use of t.ools. This u.rtic1e is conta in ed in SCIENTIFIC ���E:;'��1,� ilW:J�M6't.)RlN�rJa��;, Jr :ey ��1r.c�ii;;: 
or by any bookseller or newsdealer 

I!.'"e all the Spelter consumed in galvani7.ing by the hot PI'Ot"eSS 
by usinJ! our Patent CoM Galvanizing Process, as the amount of spelter 
)(,5t as dro� in the hot procl'SS if used in our process will give sufficien t 
protection to any kind of work to ma)re it rusf...proof eyen against salt 

air and sea watpr. Our Patent Prncess Is now in U!Ie all over tbe country. Our licensees include lJ. S. Government, 'l'he St anda.rd CU. 
Co., Herre8hoff' Boat HuJ1dJnK Co., T owntlend & D owney, Armour P aekln&, C o. Licenses granted on royalty b�ls. 
Sample and CI18t-oOl work done II.t our factory, 108-110 W. 11th St . .Main Office, 34.8Broadway. lJ. S. ELECTJtO·GALVANIZI.NG CO. 

Willis, Oil an d Gas W el ls drilled 
hy cfOntra ct to an y depth frolll 50 
to 3000 feet. We also Illanufac-
���i�n��u�lrlh :��rYJg:�:r� 
same. Portable Horse Power 
�n

a<I" h�ri'e�ni�: PtiJetJi" l� lp��t. 
Write us stating exactly what 
is required and send for illus
trated catalogue. Address 

�,;o.;:-_�C':=·<iCO";::':"'-;;;--.c,�.c..- y�';;� W.�=lY CO. 

Cutting Dies .. 
FOR PAPER. CLOTH. IIiIiIiiiI 

RVBBER. ETC. ' .. 
A.ll kinds, tor use with mallet . 

or under a press. 
THE 1I0GGSON & PETTIS CO .. New H aven. llOlln. 

BICYCLE TIRE REPAIRING.-THE 

�:���nfb� :e'l,t\�l�bl'i.�:it�;-Aar���I�lr;I�I<�!�rt"b 
pliers and plugl(ers, together wit\'; rubb<r bund olu22in g and tbe use of puncture ban us. 9 illustra t ions. Con
tained In SUPPLE.fENT 11 t1:l. Price 10 cents. For 
sale Y bMunn & Co. an d an newsdealers. 

'Astronomical 
I Engi�eering 

{n_rumants 
MANU1l'ACTURED BY W. &. D. MOGEY, 

. 

. Bayonne Clty,·l'. J. W" S"",d for CataloglU. 

American Success Series 

Mr. E. D. EASTON 
Reported the trial of Garfield's assassin, Guiteau. and other famous cases, is now the President of 

the Columbia Phonograph Co. 

.. Improvement the order of the age" 
Undoubted Quality, Superior Design, 

Perfect Execution Maintain 
. the Great 

Success, 
The Smith Premier Typewriter 

American Success Series In Book Form.-At the end of this year, the Smith Premier Typewriter 
Company will pUblish a handsome booklet containing pictures and bnef biographies of twelve successful Americans who. have profited by their use of stenography or typewriting. These books will be mailed free only to persons who send us their names and addresses, with request for same.. 

The Sndth Premier Typewriter Co.. �)'racuse • N. Y .. V.S.A. 
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Ualuablt • BOOkS ! 
� � �  

REVI!olED and ENJ,ARGED EDITION of1901 

The Scientific American 

15,000 Receipts. 734 Pages. 
Price, $�.OO ill Cloth. $0.00 i n  Sheep. $O.�O 

in Half Morocco. Post Free. 

']lhis work has been re
vised and enlarged9 
900 New Formulas. 
The work is so arranged 

as to be of use not only to 
the specialist, but to the 
�:�:

ra
! 
r
�r!t

e
g e l� s����� 

home and workshop. A 
circular containing f ul l  
Table o f  Contents will be sent on application. 

Those who already have 
the Cyclopedia may obtlan 
the 

1901 APP ENDIX. 
Price, bound in cloth, $1.00 

postpaid. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 
Large Octavo. 

3OO Itzustrations. Price$/.OO 
l'l�ltr��c:.�fRai-�p it.llftd 

T'HE most lmportant book 
ever pubJisbed on invention 
aud discovery. It is as read. 
able as a novel being written 
in 

rF�f���k
s
���·S a most com. 

prehcnElive and COherent ae-. 
cO"Q.nt of the prO.2ress which 
distinguishes thIS as the • 'gold· 
en; age of invention," result
irJ![ in industrial and commerci.<ll development whi.ch is 
without precedent. A chrono· 
f�;��li��

l
:����

f 
;f��:a���� 

!ISO-Pages. 

important features of the book, enabling the rellder to 
refer-at a glance to important 
inventions and dk:.}overies of 
any pal'ticular year. The book 
Is printed with large type. on 
fine paper, and is elaborately 
Il lustrated by 300 engravings 
and Is attractively bound. 

NOW REA]) Y 

TWENTY.THIRD EDITION 

Exvertmental SoienOe 
By GEORGE M. HO PKINS 

Revised and Greatly Enla'1led. 2 Octavo Volumes. 1.100 
Pages. 900 Illustrations. Cloth Bound, Postpaid, 

�.Oo. Hatj Morocco, Postpaid, $7.00. Or 
Volumes Sola Separately : Cwth. $3.00 

per. Volume ; Half Morocco, 
$tOO per Volume. 

EXPERIMENTAL SCIENCE Is so well known to 
many of OUl' readers that it is hardly necessary now 'to 

Strainer, R. O. Bennett. . .. . . . . . . . . . . . .. . . . 713,733 
Stretchers, portable stand for supporting and 

carrying, H. C. Hall ...... . . . . . . . . . . . .  . 

Sugar loaves, producing, H. PassLmrg . . . .. .. . 

Suspenders, H. G. Macwillium ... . . . . . . . . . .  . 

�witch h'Ver, J. Breuuuu . . . . . . . . . . . . . . . . . . . 

Switch stuud; E. N. Stroll ...... . . . .. . . .. . 

Switch throwing dpvict', J. O. McCan . . . . . . .  . 

Syringe, b.\7podel'mic, H. J. Gill . . . . . . . .. . .  . 

Tag, shipping, O. A. Steutel'maull . . . . . . . .. . 

Talkiug machille horus and sound boxps, C011-

713,875 
713,916 
713,659 
713,59;] 
714,06U 
713,9U5 
713,980 
713,813 

nector for, L. P. Valiquet . . . . . . . . . . . . . .  713,722 
Tank heater, D. Wedean . . . . . . . . . . . . . . . . . . .  713,821 
Taps, construction of high pressure water, 

W. Bradley ... ..... ... . .. . ... .. .. .... . 

Tassel festooning, W. B. Shuck .. . ...... .. . 
Telegraphy, wireless, H. Shoemaker ...... . . 
Telephone, E. E. Yaxley ............... . 
Telephone system. C. G. Burke ......... . 
Tennis bat, W. E. Bussey . . . . . . . . . . . . . . . . •  

Tennis set holder, table, O. Haskell . . . . . . . •  

Textile goods, making colored designs on, A. 
& H. Barraclough .. . . .. .. . .. . ........ . 

Thermo-electric generator, I. Kitsee . . . . . . • .  

Thill coupling, L. Prideaux . .............. . 
Threshing machine, grain, 1;"'. W. Billings .. 
Tile floor construction, C. F. Buente ....... . 
Tile, illuminating, L. J. W. Birn .......... . 

Tile laying machine, A. Schopf . . . .. ...... . 

Tire for vehicle wheels, spring, J. W. Moor-

713,740 
713,809 
713,700 
713,829 
713,744 
713,953 
713,762 

713,837 
713,652 
713,919 
713,734 
713,743 
713,591 
713,692 

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713,664 
TIl'e, pneumatic, G. H. Clal'k . . . . . . . . . . . . .  713,855 
Tires, device for constructing and curing 

continuous rubber, M. A. Boylan . . . . . . 713, 844 
'l'obacco stripping machine, J. A. Hutcheson . 713,886 
Toilet article, H. E. Harlan . . . . . . . . . . . . . .  713,761 
TOQ I, compound, J. Y. Shallenberger . . . . . . .  713,808 
Torpedoes, submerged broadside apparatus 

for discharging, G. Hoyos . . . . . . . . . . . .  713,985 
Tramway plate, R. Stone . . . . . . . . . . . . . . . . .  714,057 
Transformer, A. Churchward . . . . . . . . . . . . . .  713,605 
Transformer, "T. S. Moody . . . . . . . . . . . . . . . . .  713,901 
Transmitting the positions of movable point-

ers, apparatus for, O. "'?idmann . . . . . .  714,081 
Trap. See Insect trap. i 

Tripod, H. G. Ostermann . . . . . . . . . . . . . . ... .  713,794 
Tripod SUppOl't, F. B. Seitz . . . . . . . . . . . . . . . . 714,043 
Trolley pole, T. C. Buder . . . . . . . . . . . . . . . . . . . 713,599 
Trolley, self-oiling, J. R. Stulllpy . . . . . . .. . 714,115 
Trolleys, automatic rt>leasillg device for 

. safety, A. C. Wolf,' . . . . . . . . . . . . . . . . .  713, 828 
Truck, elevating, E. L. & W. H. Cadwell . .  713,746 
Truck, hand, "T. G. Towel' . . . . . . . . . . . . . . . .  713,719 
Truck side frame, C. '1\ "Testlake . . . . . . . .  714,076 
Tubes, coiling chamber for coiling metal 

strips Into, T. A. Judge . . . . . . . . . . . . . . . 713,767 
Tmmel roof, sectional ventilating, E. H. 

Call ..... .... . . . .. . .. . .. . .. . . . . . .. .... . 
Turbine, J. Procner . . . . . . . .. . ... . . ....... . 

Turbine governor, elastic fluid, D. D. Book. 
Turbine, steam, C. "Teichelt . .. . .... ... ... . 

Turbine" steam 01' vapor, H T. Lees ..... . . 

Turbine, reversing, G. C. Henning ..... . .  . 

Typewriter, O. Schultz ......... . . . . . .. ,. . .  

Typewriter type bar alineI', J. Alexander ... . 

Typewriter type bar mechanism, G. H. 
Smith ........ ............ ............ . 

Typewriter machine, W. P. Quentell . . .... . 
Valve, air compressor, F. M. Metcalf . ...... . 

Valve attachment, steam feed cylinder, W. 

713,955 
713,920 
714,094 
714,074 
713,997 
713,6H7 
713,695 
714,091 

713,703 
713,685 
713,661 

B. Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . 713,850 
Valve, compressor discharge, F. W. Gordon. 713,631 
Valve for internal combustion motors, ex-

haust, Crossley & Atkinson . ......... . 

Valve for ships, air, T. S. Bailey .... .... . 
Valve, gate, A. W. Cash ........ ... .... . 

Valve, trap, B. l\fenard ............ .. . .. . 

Vapor burner, J. H. Bullard . .. .. . .. ... .. . . 

Vehicle resilient spring, wheeled, J. F. 
Pope .. .... . ........ .. ... .... . . ....... . 

Vehicle spring hanger, H. K. Pell ...... . . 
Vehicle top front, J. B. McMullen ...... . .  

Vehicle wheel, metallic, T. Midgley ...... . 
Velocipede, A. M. Allen ................. . . 
Vent hole dosurf.", W. R. Arnold ..... ..... . 
Vessel, metallic, Case & Conway . ........ . 

Vessels, detachable deck for marine, J. W. 
Powell . ... . . . .. . . ... . .. . .. .. ........ . .  

Vise, pipe, J. & J. Bryant ... . .......... . 

Wagon, dumping, J. Guild .. . .. ....... .. . 
Washing machine, I{yle & Graham ....... . 
Washing machine, "T. H. Haydon ....... . 

Water supplies, system 'of purifying mu-
n icipal, P. J. A. Malgnen ........... . 

Wattmeter, V. Arcioni . . . .. ........ ...... . 
Wedge joint, Pfeil & Schneider ........ . .  

Well drilling machine, R. B. Moore ..... . 

Wheel, H. D. Lefebvre . ........ .......... . 

WhltHetrce hook, R. A. Dilts ............. . 

Wick snutring device, lamp, M. Cameron .. 
Windmill, J. R. Tinney .... .. .. ....... . .  

Windmill, C. Wall ........ .... . ... ...... . 

Windows, means for reversing, M. Lezius . .  
Wire mill automatic stop mechanism, H. 

H. White .. . . .. .. ...... ... .... .. ... . . 

Wire splicing machine, J. Barron . .. ...... . 

Wire weaving machine, W. J. Wright . .... . 
Wood impregnating apparatus, T. Giussani.  
Wood scraper, N. Galipeau . ............ . 
Woodworking machine, R. , W. McDanieL .. 
Yarn, glossing, J. H. Ashwell ........... . 

Yoke, neck, S. J. McDonald . . . . . . . . . . • . • . •  

DESIGNS. 
Bottle, C. C. Bonnert ................... . .  

Burial caskets, metallic rim for face glasses 
of, J. M. McComas ..... ............ . 

Cabinet, barber' s, G. M. Moore . . . . . . • . . . . .  

Spoons, etc., handle for, C. Osborne . • . • • • . .  

Stone, cut, S. Wood . . . . . . . . . . . . . . . . • • • • . .  

713,860 
713,834 
713,851 
714,006 
713,849 

713,917 
714,024 
714,016 
713, 786 
713,731 
713,935 
713,959 

713,896 
713,934 
713,679 
714,111 
713,998 
713,615 
713,956 
713,817 
713,820 
713,893 

714,12U 
713,940 
714,088 
713,630 
713,979 
713,908 
713,936 
714,013 

36,144 

36,146 
36,14� 
36,143 
36,142 

When the 
faith in a name it is a 
f a i t h  that must be 
backed up by good 
works. 

Elgin 
Watches 

have the name and works ; and the faith of nearly 
10,000, 000 users as the world 's standard timekeeper. 
Sold by every jeweler in the land. Guaranteed by the world's greatest 

watch works. illustrated booklet mailed free. 

ELGIN NATIONAL WATCH COMPANY, Elgin, m. 

THE MIET�,,�,"�EISS KE ROSEN E  �" Squa.bs Pa. y It::! I to 60 H. P. and, G1-S ENGINE . 1 Easier, need attention only part of 
Send f Ot  bums KEUOSEN E ch€aper and time, bring big prices. Raised in one 

I saf e r  than �asolme. AutomatIc, month. Attractive for pou1trvmen CaW. ogue . �::��. J:�� ���ed��e���f��g�!= � , farmers, WOmen. Send for F-REE 
tlon. Belted or dllectly coupled to BOOKLE T and learn this tmmensely 
dynano f or electric Jjghtln�, charg:- rich home industry. 
m/1 'to"ge batw,;", pumpmg and Plymouth Rock Squab Co" 1 4  Friend St Boston Mass. 
a ] })ow'A

.
})�f��l: ' , 

Aijt'j.8T�D�;r NE W YORK. " 0  L 0 " U. 8. GOVERN MENT. 
ntghe�t AWBrd. dIrect coupled 

" :  ' "  �:]eda;�dt,J.ar�����;:\'tl��: OASOLINE position, 1901. Gold Medal. Charleston, S. C . )  Exposition, 1902. ENGINES 

GAS ENGINE 
IfiNllERS 

LATEST TYPE. BEST MADE . 

For Marine, Automobile or Stationary Engines. Fully Guaranteed. Write f or Circular. 
The Carlisle & Finch Co., 

233 E. Clif ton Ave.. Cincinnati. Ohio 

S I G N A L I N G  THROUGH S P A C E 
without wires.-An article by W. Preece, describing the new Marconi system of teiegrapbing without wires. 
6 illustrations SCIENTIFIC AMERICAN SUPPLF.MENT 
1 1  �4. Price 10 cents. For saale by Munn & Co. and aU 
newsdealers. 

are remarkable for 
SIMPLICITY 

and ECONOMY 
Write for Pric.es. 

Olds Motor Works. 
1328.1e1f. Ave .. 

Detroit, - • Mich. 

r--""' THE 

� 
FRANKLIN  DYNAMO 

iJl>. FRANKLIN 
Model Shop 

50 Watts, 1 0  Volts, 5 Am peres 
3,000 to UKJO re volution •. Sets of mate
nals, llnisbed parts, complete machines. 
lfor amateur construction-very efficient. 
Win dri ve a dental engine, sewing ma� 
chine or smalllathej run as a generator� 
will furnish current for six 6-candle 
h'Fetr.'fl2���t"w�ri�fo�clfr'C:ri�9. 

Com-
Parsell & Weed. 129·1 31  W. 31st St., N. Y. 

;��tii'��\titT�i��;$25� 
It has six B-Inch lids: 15-gallon re.ervolr : large warming closet: oven 21 Ins. deep, 17 In •. 
wide, 12 ins. hljlb ; top cookin� surface. 3Oxif6 ins.; Hned tliroullbout witb Asbestos : Duplex 
�����p����i���r��80:e�tt�6��:r8�eed in eve1G��c4�wWr��:l>. 

Write f�r free 

W M .  G .  WI LLARD, Dept. 1 12 ,  6 19-2 1 N.  4 t h  Street, St. Louis, Mo. 

Wire Cloth, Wire Lath, 

Electrica.lly .. Welded 

Wire Fa.brics 

A DESIRABLE HOLIDA Y GIFT 

DRAPER'S 

R

ecording Thermometer 
Traces automatically " correct and 

continuoos record in tnk of the tern ... 
�
erature on a graduated weekly chart. 

.A\::
d
����

e
�eto�'1n�Wealh�:1���� 

ments. 
THE DRAPER .MFG. CO. 

1 52 Front St .. New York 

and Perforated Metal flln�! SHOE BLACKING. -FORMULAS FOR Manuf actured by 
CLINTON WIRE CLOTH COMPANY, 

BoSTON N BW YORK • CHICAGO 

CONTROL OF FIRE.-VALUABLE PA-
per on fire extinguishment. SCIENTIFIC AMERICAN 
SUPPLEMENT 1 1 3·4. PrICe 10 cents. For sale bv Mun:n & Co. and all newsdealers. . 

IGNITERS 
FOR 

Make Sure .... 
that the water you and YOLr 
family drink 1S perfectly pure. 
You can purify any water of its 
poisonous germs by using 

give a description of tbis work .. Mr. Hopkins 
deciced some months 
ago t bat it would be 
llecessary to prepare 8 
new edition of this work 
in order that 1 be many wonderfu1 discoveries 
of modern times might 
be fully described In its palles. Since the last 
edItion was published, 
w o nderfu l  develop
ments in wireless tele
graphy, for example, 
have been made. lt 
was necessary. there
fore, that"a good deal of 
new matter tlbould be 
added to the work in 
order to make it thor-
���\hi��b�w�

a
�, v't�� 

SOme 200 pages have 
been added. On ac
count of the increased 
size of the work, it has 
been nece8sary to divide 
it into two volumes, 
handsomely bound in  
buckram. 

TRADE MARKS. 

Antiseptic, urinary, Farbenfabriken of El .. 
berfeld Co. .. . . . . . . . . . . . . . . . . .. . . . .  . 

Beer, Adam Scheidt Brewing Co ......... . 

GAS and GASOLINE 
ENGINES 

��,�1� �gth�:::r���'i��'lJ��g���; 
and Marine Engines. 

BERKEFELD FILTER 
whose system of cylinders b01ds every 
particle of solid matter, paSSIng the 
water throu�h perfectly pure. Easy to 
clean. A gallon of pure water in four 
minutes. Beverages, ('ertain named, Standard Pure 

Water Co. . . . . . . . .. . . . .. . . . . . . . .. .. . . 

Bonbons, fruit, T. Kerfoot & Co. . . . . . . . .  . 

Boots and shoes, leather, Ashe, Noyes & 
Small Co . ..... . .. . . . . ... . ... ... .. ... . 

Boots and shoes, leather, H. W. Crooker .. 
Boots and shoes, leathpr, Meigs & Co . .... 
Boots, shoes, and slippers, leather, Parker, 

A C 1 t EI tr· 1 L·b Holmes & Co. . . .. . . . .......... 39,271, 
omp e e ec lca 1 rary. Books, writing, B. Pahlman ..... ....... . 

Bottle cleaning shot, Brown-Winstanley 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library of the best hooks on 
Electricity. Pnt up In a 
neat  f o l d i n g  box, aa 
shown in cut. 11'01' the 
student. the amateur, the 
workshop. the elp-ctrical 
��fe1�� e&;U:��i�: %�� 
books. as follows : 
A.rlthmetic of Electricity 

138 pa!!es, . . , 11.00 m;::.,�� '�o
.

y ��k�n�l6& 
How t.o Become a Suc-

�:'S:�l .�ec:r�ci�$1� 
Standard Electrical Dic

tionary, 682 pages, $3.00 
ElectricitY SlmpllHed, 158 Five vo!umu, l,SOO pages 

pa!!es. . • . . $1.00 and over 450 illustratwlls. 
A valMb!e and indispensable addition to every library. 
Our Great Special Ofler.-We will send prepaid 

the above llv e volumes, handsomely. bound in blue cloth 
with silver lettering, and inclosed in a neat fOldiJ� b07i 
t:r\��m:.j

n
l!:J�

u
:��

a
i�
o
e
n,

c�\n��{;!ps':,��a�!ere�r..r 
price of the five volumes is $7.00. 

Co . ..... .......... ................... . 
Bronze and gold paints and powders, Ger· 

stendorfer Bros. . . . . . .. . . .. . . ... . . . . .  . 

Carriage robes, L. Viedt ................ . 
Cigarettes, cigars and smoking and chewing 

tobacco, Universal Tobacco Co ........ . 

Clothing, certain named, Hirsh & Bock ... . 
Coats, vests and trousers, Semi-Ready Cloth-

Ing Co . ... .... .......... .... ....... . . 
Coffee and certain named coft'ee improvers, 

American Condensed Coffee Co ......... . 

Confectionery, J. PascaU, Limited . . . . . . . •  

Confectionery, l\fason, Au & Magenbeimer 
Confectionery Manufacturing Co. • • • • • •  

Corsets, Royal Worcester Corset Co . . . . . . . •  

Disinfectants, J. R. Simms .............. . 

Disinff>cting and dconorizing powders, cakes, 
and liquids, Hamilton Disinfectant 
Chemical Works ... ................ .. . 

Dust · bellows, A. Kraushaar ........... ... . 

Engines, explosive gas, J. H. Cogswell ... . 

Fabr
l
cs

so�
er

����. ���:�. ���:�: . �' . . �: . �:��� 
Fepd, certain named, L. M. Paschall ...... . 

Filing cabinets and metallic desks, metallic, 
Krag Metallic Construction Co. . . . . . .  . 

Flour, wheat, C. C. Bovey ... ..... ....... . 
Flour, wheat, H. W. Peabody & Co . ...... . 
Food products, cereal, "Force" Food Co . .  . 

Food- products, certain named, Warfieldw 
Pratt-Howell Co. . . . . . . . . .. . . . . .. . . . .  . .  

II¥" FI'll descriptwe c·irculairs of above books 'Will be mailed 
Footwear and upper and sole leatber, certain 

jree upon application. Gam�
a
::,;gar��

t
�
e
';]. 

P
W�

k
��S! I:

I�d C�: . : :  
Hats, straw, Townsend Grace Co. of Balti-M U N N  Ie. CO. , P u b l ishers,  more City ........... .. .. . .. ......... . 

HOSiery, Parker, Holmes &; Co . • • . . . • . . . . . .  

36 1 B R OADWAY NEW YORK. I (Cont(n1Utl on pagll 869) 

39, 282 
39,285 

39,269 
39,270 
39,274 

39,272 
39,302 

39,312 

39,288 
39,300 

39,306 
39,309 

39,311 

39,284 
39,304 

39,305 
39,297 
39,281 

39,325 
39, 301 
39,321 

39,310 
39,286 

39,293 
39,318 
39,314 
39,313 

39,315 

39,275 
39,316 

39,30B. 
39,296 

Write for Circular. 
QUEEN ELECTRIC CO., 814-810:1 Broadw:..y, Cincinnati, O. BERKEPEL D FILTER C O ., 4 C edar St., New York 
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I $1:�� �:;;;:��:��;;�;�h� I 
; w-ill obtain . . .  �' " J udg } and your choice of either ., 

I Lesli::son�:=i:� one year, ��'c=��� War Book I 
� We offer A YEAR'S SUBSCRIPTION TO EITHER Judg e or L eslie's We ekly. TOGETHER WITH � � Th e Memorial War Book (a book of 600 pages and 2,000 illustrations), or Caricatur e (a book of I; 

�_
; 250 pages and illustrations in color and in black and white ), each book being fully described in � :�_ the accompanying circular, for only $1 00 with th e ord er and $1 .00 p er month for four months, � or $5.00 cash with order. Mail this coupon to us with only ONE DOLLAR, and we will send prepaid E: 
� your choice of the books and enter your subscription to either JUDGE or LESLIE'S WEEKLY, as � � you may select. E 
� � 
iillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllill111111111111nmTlllllllllIIllll!1111111II111111II11II11111111111111111111111111111111 11111111111111111111111111111111111111IIIi 

�
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. T H E  JUDGE COMPANY, 1 1 0  Fifth Avenue, New York E 
� I accept your otrer of The Memorial War Book or Caricaturf.", and Jud�e or Leslie's Weekly for one � -" "year. Enclosed lind $1.110 for first payment. $1.00 to be remitted by me for four months. �.OO in all. -I �- Inaicate whwh book and wMch paper is i!ebired IYy runnlin{l your pen through the name of that not<Usired. 
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