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(8972) C. S. asks: i. Which is the 
most desirable �urrent for any electro·magnet 
-one of great intensity, with less quantity, or 
une the reverse? A. The current through an 
electro· magnet should not be strong enough to 
heat the wire more than 40 deg. above the air, 
and is usually less than this. If the current is 
small the number of turns must be large in order 
to obtain the magnetic flux necessary to saturate 
the iron. If no other consideration existed, it 
would be better to have a large number of am· 
peres rather than a high voltage. 2. 1s th" 
amperage of a dynamo measured by dividing 
its voltage by its internal resistance alone, or 
is there an external resistance included? I re· 
f"r to the current a dynamo is said to generate, 
as in the case of one for sale, when no exter
nal resistance is mentioned. A. A dynamo 
machine will give its largest current when the 
external and internal resistances are equal. 
This is not desirable except for uses in which 
the heat produced is desirable. The dynamo 
is calculated for a definite voltage 01' for a 
constant currt?nt as the case may be. Incan
descent lamps in multiple call for a constant 
voltage, arc lamps in series call for a constant 
current. The output of a dynamo is better ex· 
pressed in watts than in amperes, at a certain 
speed or turns per minute. 3. Is there more 
resistance between two separated electrodes in 
a vacuum than in dry ail', being the same ·dis
tance apart in both cases. A. There is an 
enormous resistance between two points in a 
vacuum. A tube can be exhausted so complete· 
ly that cUl'l'ent cannot pass between points a 
small fraction of an inch apart. 

(8973) W. A S., Jr., asks: Can gas 

(natural 01' Illuminating) be ignited without a 
spark? A. A red heat will ignite any of the 
hydrocarbon gases, when mixed with the propel' 
proportion of ail' to make them explosive. A 
spark is not necessary. The hot tube of gas 
and gasoline engines shows this principle. 

me as to whether a bipolar dynamo having its 
yoke, cores and poles connected by common steel 
rod running through center will work all right, 
or should be of iron? A. Steel bolts may be 
llsed to fasten the yokes, cores, and pole pieces 
of a dynamo together. So, too, steel may be 
used for all these parts of a dynamo. But 
brass must be used as a bridge across from the 
positive to the negative pole s piece, if there is 
need of anything to prevent the vibration of 
the pole pieces. 

(8976) H. L T. says: I have at my 
disposal one pound of No. 36 double silk·covered 
wire. With this I wish to construct a jump· 
spark coil for my motor bicycle. Will you in· 
form me what amount of wire and what size 
should be used for the primary coil, how thick 
the core should be, and what the dimensions 
of the coil should be, whether short and thick 
or long and narrow? Also whether the vibrator 
can be omitted 01' not '! A. For a primary 
winding for your coil use No. 16 wire and wind 
two layers upon the core. The core should be 
8 inches long and 1 inch thick. The condenser 
requires 100 sheets of tinfoil 5 x 7 inches. A 
vibrator will not be required if the circuit is 
broken by the motor in its revolution. A valu· 
able article on the winding of coils may be 
found in our SUPPLEMENT, No. 1402, price 10 
cents. 

(8977) S. R. asks how to make a 
stereopticon lantern large enough to throw 

an image about 20 x 15 inches, using regular 
slides. A. The ordinary condenser for a stereo 
opticon is made with two plano·convex lenses 
placed with their convex surfaces nearly in con· 
tact. The combination should have a focal 
length of about 9 inches. It is not desirable 
to use lenses smaller than 4 inches in diameter, 
since the clear opening will then be smaller than 
a slide. For a projecting lens a Darlot qual" 
ter·plate lens of about 9 inches focus is com· 
monlv used. The size of the picture upon the 
se;reen Is determined by the distance of the 
screen from the Ian tern. If the hall is long 
and the lantern must stand far back, it is de· 
sirable to have a projecting lens of 12·inch 
focus. If the lantern must stand neal' the 
screen, a lens of 6·inch focus should be had. 
One who uses a lantern in all sorts of halls 
should have a set of lenses, so as to adapt him· 
self to the hall and produce his pictures of 
about the same size in all places. 
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ELECTRICAL PROBLEMS. By William L. 

Hooper, Professor of Electrical Engi
neering, Tufts College, Boston, Mass., 
and Roy T. Wells, Senio'r Fellow in 
Physics, Clark University, Worcester, 
Mass. Boston: Ginn & Co. 1902. I 
8vo. Pp. 170. Price $1.35. 

The work contains a set of problems typical 
of those met with in electrical laboratory and 
engineering practice, with very brief treatment 
of the methods of solution. The contents com· 
prise: Twelve sets of problems and calcula· 
tions on combinations of electro-motive forces 
and resistances in series and multiple group· 
ing; distribution and fall of potential in rail· 
way and lighting circuits, inductance of coils, 
capacity of condensers, thermo-electricity, elec
tro·chemistry; output and efliciency of bat· 
teries, generators, motors, etc.; foul' sets of 
problems on combinations of alternating elec· 
tro·motive forces and currents and the imped· 
ance of circuits with constant and with vary· 
ing value8 of resistance, in'ductance, capacity, 
and frequency; five sets of problems on cal· 
culating and making winding tables and draw· 
ings for direct and alternating current arm'l .. 
tUl'es, armature l'eaction.s, field windings, etc. ; 
problems on winding and operation of trans· 
formers, rotary converters, and induction mo
tors; and on testing of dynamos and transmis
sion of power. Answers are given to all prob· 
lems, many in the form of curves showing the 
effect of varying the various constants involved, 
such as temperature, frequency, capacity, re
sistance, and inductance. �rhe text contains 
about forty explanatory diagrams. 
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Ito60H.P. and GAS ENGINE 
burns REUOSENE CheaptlT a.nd 
safer than gasolme. Automatic, 
simple. reliable. No electric bat
teryor flame used. Perfect regula
tion. Be Ited or directly coupled to 

�:�t��a�<; ����;���s:i����r�;:�� all powA. P�lfE1.��: 
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173 East Main St.. Bridgeport, Conn. 

AEOLICRAFT Model Yacht 
Sails o n  a tight wire; goes about automatically at 
�ach end; -keeps in motion as long as the wind blows The Latest Scientifi c Toy • . 

Fascinatmg to old and young. Beautifully made. 
Slnltle, 1&2.50; Pair, for racing, '4.50, prepaid. 

Send for descriptivt! booklet No.9, free. 

FRA.NKL IN MODEL SHOP, 132 W. 31st Street, NEW YORK CITY. 
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II. C. TULLEY & CO., 
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shallow wells in any kind of soil or rock. Mounted 
on Wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them eas iJy. Se-nd for catalog. WILLIAIUS BROS., Ithaca, N .  Y. 
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Copper and nickel from mattes or ores, elec
trolytic separation of, �jostcdt & 
James . . . .. . . . . . . . . . .. .. . . . . . . . . . . . . . .  725,998 

Corn husker and silker, green, A. M. 
Furrow . . . . . . . . . . • . . .. .. .. . .. .. .. .. ... 725,951 

Corset, P. J. Menahan • • • • • • • • • • • • • • • • • • •  725,980 
pOl'set shaper, P. J. Menahan • • • • • • • • • • • •  725,979 
Coyote alarm, J . .  S. Barnes • • • • • • • • • • • • • • •  726,131 
Crate, R, De Wright . . . . ...... . . .. . . . . .  725,942 
Crate, shipping, G. L. Walburn .. . . . .. . . .  725,898 
()Utltivatprs, etc;, balancing device for, 

F. M. Dwight . . . . . . . . . . . .. .. .. . ... . .  726,150 
Curtain trxture� E.noth & 'Villmanowsky . • .  725,724 
Curtain fixture, H H. 1f'orsyth . . . . • . . • . • •  725,950 
Curtain operating mechanism, B. Leon • • • •  725,728 
Curtain pole, E. S. Long . • . . • . • • • • • • • • • • •  726,078 
Curtain securer, J. J. Russell, Jr • • • • • • • .  725,778 
Cushion, Hogan & Meinecke • • . • • • • • • • • • • •  726,164. 
Cuspidor, floor, A. R. Candy . . .  _ . . • • • . . • . .  725,672 
Cutlery polishing machine, W. T. Queen . .  726,100 
Dash pot, W. C. Beauvais . . . . . . . • . . . . . .  725,656 
Desk and seat attachment, school, J. H. 

Jj-'oster _ . . . . . . . . . . . . . . . . • . . . . • . • . . . . . .  726,153 
Dipper holder, H. L. Beaman • • . • • • • • . . . . .  7�5,655 
Dish drainer, F. Cleek . . . . • . • • . • • • . • . . . .  725,S25 
pisplay rack, W. N. Wilbanks • • • • • • • . . . .  726,127 
Dish washing machine, C. H. Blanchard 726,016 
Ditching machine, J. A. Fox • • • . • . . . . . . . .  726,0--U 
Dolly bar, Macbeth & Johnson • •• . . . . . . . . .  726,U8U 
Domestic boiler, M. j1-'lynn . • . • • . . • • . . . . . . .  725,948 
Door cbeck, H. B. Handley . . . . . . . . . . . . . .  725,702 
Door equalizing device, }-'. W. Tobey . . . . .  726,117 
Door hanger, A. E. Randle . . . . . . . . . . . . . . .  726,19() 
Draft equalizer, S. A. Bates . . . . . . . . . . . . . .  725,819 
Drainage system, -B. F. �uddath . . . . . . . . . .  725,79:3 
Drawing parallel lines, apparatus -for, E. 

Moller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 725,859 
Dredge cutter, L. W. Bates . . . . . . . . . . . . . . .. 725,Sl'j 
Dredge cutter, suction, L. W. Bates • • . . •  725,81S 
Dredger, S. Beer . . . . . . . . . . . . . . . . . • . . • • . .  726,21:J 
Drilling apparatus, J. C. Swan . . . . • . . . . . . .  726,111 
Drilling machine, automatic, J. W. Brown, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Drills, etc., device for extracting, C. A. 

Horan . . . . . • . . . . . . . . . . •  . ............ 725,844 
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Dye, black azo, M. I{abn . . . . . . . . . . . . . . . . .  725,S4 
Dyeing, M. Kahn . . . . . . . . . . .. . . . . .. . . . . . .  725,847 
Dynamos, automatic potential regulator for, 

A. A. Tirrlll . . . . . . . . . . . . .... .. . .. . . ... 725,799 
Eccentric, movahle, W. T. James . . . . . . . . .  725,716 
Electric current shunting device, E. R. 

Cliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725,826 
Electric lighter, W. Roche . • . . . . . . . . . . . . . .  725,992 
Electric meter, }-'. Holden . . . . . . . . . . . . . .  725,708 
Electric motor or engine, J. Massey . . . . . . .  726,177 
Electric time controller,' J. Weatherby, Jr. 725,900 
Electrical uistrilmtiou system, R. Rowe .. 725,777 
Electrical resistance device or heater, J. 

11-'. Bolling . . . . . . . . . . . . . . . . . . . . . . . . . . .  725,663 
Electrode, cataphoric, S. H. Linn . .  : . . • . .  725,7:31 
Electromagnetic hrake, F. C. Newell . . . • . . .  725,985 
Elevator safety appliance, S. B. Trapp . . . .  725,892 

"Elevator shaft door lock, Boy.ce & Shon-
nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

End gate fastener, W. R. Dunkel . . . . . . . .  . 
Engine, W. A. Alsterlulld . . . . . . . . . . . . . . .  . 
Engine fuel feed regulator, explosive, C. 

A. Miller ........................... . 
Engraving machine, pantograph, M. Barr. 
Envelope, A. E. Patterson . . . . . . . . • . . . . .  
Eraser, combina Uon, E. M. Wilson . . . . . .  . 
E..xercising and amusement apparatus, 

child's, P. F. Chase . . . . . . . . . . . . . . . . . .  726,028 
Exercising apparatus, C. H. Roche . . . . . . .  725,876 
Exercising apparatus, J. E. Nightengale . • . 726,095 
Explosion engine, L. F. Splitt . . . . . . . • . . . .  725,7S9 
Explosive engine, A. Krastin . . • . . . . • . . . . .  726,226 
Eyeglasses, L. F. Adt . . . . . . . . . . . . . . . . . . . .  725,910 
Fabrics, producing perforated or open work 

patterns in, C. Casanovas y Amat. .. 725,823 
Fan, L. D. Nelke . . . . . . . . . . . . . .. . .. . . . .. . 725,984 
ll'astener, C. H. Goodwin . . . • • . • • . • • . • • • • 725,699 
j1-'aucet lock, J. F. Cunningham • • . • • • • • • •  726,u;n 
Feed mechan-ism, C. E. Rhoades . . . . • . . • . .  725, S73 
Feed regulating for steam boilers,' auto-

matic water, G. Weant . ; ............ 726,123 
Feeder, lioiler. L E. Hoffman . . . • • . • • . •  ' .' 725,707 
Jj-'ence gate, wire, H. F. Alverson . . . . • . • . . .  726,011 
Fence machine, wire, C. A. Forsberg • • • • •  725,694 
Fender. See Rein fender. 
�'ertllizer drying machine, W. T. Urle .. .. 726,12U I �'ifth wheel, F. M. �'reeburg . . . . • . . • • . • . •  726,U4;; 
Finger nail clipper, J. C. Ernst . . . . . . . . . .  725,9-1U 
l�-'ire door, automatic, Donecker & NageL . •  726,0:H· 
.F'ire escape, pneumatic, I. Hogeland . . . . .  725 964' 
Fire kin dIers, manufacture of, E. C. Sachse 725; 99:� 
Fire or shipwreck, apparatus for saving 

life from, }-'. E. New�am . . . . . . . . . . . .  726,185 
Firearm, automatic, A. H. Stow . . . . . . . . .  726,109 
Fish bait, artificial, T. A. Bryan . • .  726,020, 726,021 
Fish mezzo-rilievo, J. W. Nash • • . . . . . . . . .  726,184 
Fish trap, J. E. Hill . . . . . . . . . . . . . . . . . . . . .  725,706 
Flag pole holder, W. H. Becroft . • . . . . . . .  726,U15 
Floor and wall ventilator and register, 

J. H. Mills . . . . . . . . . . . . . . . . .. . . . . . . . .  725, H� 
Floor, roof, etc., P. H Jackson . . . . . . . . . .  725,846 
Flour manufacturing apparatus, L. Korab . .  726,172 
I,�lue cutter, Lucas & Danglemyer . • . . • . . • .  725,S56 
FJy screen, S. C. Daniel . . . . . . . . . . . . . . . • . .  726,1--15 
}-'uel feeding apparatus, C. Wegener • • . • • .  725,901 
l1-'urnace, R. Thomson . . . . . . . . . . . . . • . • . • . •  726,11--1 
Gage, A. Kuhlmann . . . . . . . . . . . . • • . • • . • • .  725,97:1 
Game apparatus, F. F. Honeck .... ..... .. 726,062 
Game board, �usch & Jaeger . . . . • . • • . • • .  726,02ij 
Game board, king ring, C. J. Dorsey • • • • • •  725,684 
Game, card, Test·& Stabler . . . .  : ......... 726,2a2 
Garment, combination outer, F. Wilcomb . • . 725,90ij 
Garment hanger, E. C. Cullum . . . . . . . . . . 725,678 
Gas burner, incandescent, J. U. Findlay . •  725,947 
Gas generating apparatus, acetylene, C. 

Busch . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gasket making and inserting machine, R. 

A. Hall ............................. .. 
Gate, D. Warner . • . . . . . . . . . . . . . . • . . . . . . .  
r'ate, J .  Granger . . . . . . . . . . . . . . . . . . . . . . . 
Gear, reversible and variable friction, W. 

G. Gaum . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gearing, variable speed, W. S. Austin . .  . 
Glass blowing machine, Teeple & Johnson . 
Glass press, . S. McCaughtry . . . . . . . . . . . . .  . 
Gold, etc., apparatus for the treatment of, 

W. B. McPherson . . . . . . . . . . . . . . . .  . .  
Gold, extracting, Uslar & Erlwein . . . . .  . 
Governing fluid pressure impulse motors, 

apparatus for, J. W. Macfarlane . . . .  
Governing mechanism, gas engine, L. F. 

Burger ...... " ......... _ . . . . . . . . _ . . . . 725,668 
Governing mechanism, speed, L. F. Burger 725,66D 
Graphophone, phonograph, etc., W. C. 

Runge . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  
Grate, B. McCaughey . . . . . . . . . . . . . . . . . . .  . 
Grate, shaking, 'A. B. Marshall et al . . .  . 
Gravity motor, J. R. Wright . . . . . . . . . . .  . 
Gun, gopher, C. Sims . . . . . . . . . • . . . . . . . . .  
Gun locking device, A. F. O. von Augezd . .  
Hair or wool cutting or shearing machine, 

H. Austin . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harness oiling apparatus, L Dare . . . . . . .  . 
Harvesting machine, N. P. Djunkofsky . .  
Harvesting machine, corn, McDole & Hol-

lenheck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hat fastener.- T. Fries . . . . . . . . . . . . . . . . . 726,154 
Hat pin, lady's, Lyon & Fishpr . . . . . . . . . .  725,7:{2 
Headlight, electric, J. A. Moshe-r. ;  ...... 725,754-
Heater, Grover & Bowe . . . . . . . . . . . . . . . . . .  726,158 
Heating furnace, continuous, Laughlin & 

Reu}paux . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heating system, G. H. Jennings . . . . . . . . .  . 
Hinge, R. W. Hubbard . . . . . . . . . . . . . . .  . 
Hinge and check, combined door, J. W. 

Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hook and eye, L N. Bedford . . . . . . . . . .  ; . 
Horse blanket, M. Cleaver . . . . . . . . . . . . .  . 
Horseshoe, J. Marion . . . . . . . . . . . . . . . . . .•. . 
Horseshoe, G. H. Stone . . . . . . . . . . . . . . . . . . .  . 
Horseshoe, F. Herzog . . . . . . . . . . . . . . . . . .  . 
Horseshoe, 0. W. Siebenhaar . . . . . . . . . . .  . 
Horseshoe finishing die, A Nisbitt et al_ . .  . 
Hose clamp, W. Gmpiner . . . . . . . . . . . . .  . 
Hose coupling, L. Lehotzky . . . . . . . . . . . . .  . 
Hub, sheet metal, J. MacphaiL . . . . . . . . . .  . 
Huh, vehicle wheel, G. A. Schacht . . . . .  . 
H uman treatment apparatus, I. J. Hart-

ford . . . . . . . . ....... . . . ... . .... 726,054. 726,O�5 
Hydratpd silicate-s, reviving, C. A. McKer-

row . . . . . . . . . . . . . .  , ................... 726,091 
Hydrocarbon burnpr, T. O. Bateman . . . • .  726,212 

(Continuea on �e 34.).) 

You Should Know More 
about the pen that has revolutionized the fountain pen business-the pen that is so extensively, but crudely imitated
the pen that, by such imitation, is acknowledged to be the 20th Century wonder in' fountain pen evolution. 

SEND FOR O U R  REAUTIFUL NE.W ILLU STRATED CATALOG 
explaining its many advantages over all other fountain pens. and showing patented features not found in imitations; 
also Prof. Sloan's Suggestions, tor improving your hand·writing, model capitals, bUBiness lettering, vertical writing, 
etc. It's yours for the asking. 

THE.- CONKLIN PE.N CO. 816 Madison A venue. 
TOLEDO. OHIO. 

The Humphrey (res(ent NO.8 
Factory 

Price 

only 

Instantaneous Water Heater will 
heat a tubful of water for yonr 
ba th while you undress-at a cost 
of about one cent for gas ; always 
ready-day or night. Hot water 
starts the moment the match is 
applied. Hel!<ht 30 inc hes. Made 
of beautifullv nickeled cOD�er. 
Manutacturers' price only S�O! 

with nlckel.platen 
shelf and bracket. 
�g!P&eca:�:,w

t�� 
Ot b er Heaters '15 
to un, for either 
gas or gasoline. 60,(0) in use. 
o�t!::u\���btgi 
��\e,��WJE�f 

a 

Humphrey MIg. & Pltg. Co., Dept. A, Kalamazoo, Mich. -

:a-
" 

IRene 
Co ClrS &- Cuffs. 

Made of fine cloth, exactly resembling fashionable 
linen goods. 10 collars or 5 pairs cufIR. 25c. [RN mail SOc.1 

No Laundry Work. When lIolled Dilcard Reversible Collar Co •• Dept, 3, Boston, Mas •• 
FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI· 
MENTAL & REPAIR 
WO RK,ETC. 
From 9-in. t 0 13-in. swinR'. 
Arraneed for St.eam or 
Foot Power , Velocipede 
or Stand-u p Treadle. Send jor CataloG"e. ,J�����t. W. F. &JNO. BARNES CO. 

Established ]872_ 
1999 RubySt., ROCKFORD, ILL. 

MOST POWERFUL WHITE LICHT 

SUNi�'VAL 
Mag:lc Lantel"Jl8, PIcture MBchtne� Film", aDd Slide". Boutrht and Sold. 

HARBACH 0- CO B09FllbertStreet. 
• • PHILADELPHIA, PA. 

Have Electric Lights IN YOUR LAUNCH 
Yon can If you use the 

"CHAMPION ACCUMULATORS" 
Char�ing the battery from any 
�
OOd ignition Dynamo. Usinll bat-

e':tly !�� :��;}:�: t��Y::is.
emerg

-
Send frw booklet. H. C. MacRAE, 

,--________ 3_
15_S

_t_._paul St., BALTIMORE, MD. 

A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
ever made. Measures curves of all kinds 
:Sr��:ilo�t Bt�

a
!
g
�e�I��t� r���p�r 

tV:::' 
brain and money saver. Absolutely ac
curate. Measures any di�tance. Can be 
set to "zero" at wil l. Any one can use it. 
Highest endursements. Circular free. 

STECKENREITER MFG. CO., 
96 LAKE STREET, CHICAGO. 

AGOOD INV E ST M E N T. 
Fur $l.n ��l�:.,e��J':o�Gi':ft\lni',�tPf:;���J.: tions for learning TELEGRAPH OPERATING. A faBctnati ng study 

thllt will enable you 
to earn good wages. 
Send 25 cents for uni
versal datinli/: stamp. 
by mail, postpaid. 
Send for our catalog. 

Established l87U. 
20 Park Place New York 

RUBBER STAMP MAKING. - T HI S 
article describes a simple method of making rubber 
stamps with inexpens i ve apparatus. A thoruugh'ty practic� article written by an amateur wbo has had ex
oerience in rubber stamp making. One ilJustraLion. 
Contained in SUPPLEMENT 1 f 1 U. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

Carbon"copy inaccuracy 
and letter-press mussiness 
should have no place in 
the modern business 
organization. Any 
failure to make the 
same corrections on 
the carbon - copy 
which were made i n 
the\ origina 1 letter leaves 

k���oT.iele;���t
c����� 

of the original. 

Get. a "Y and E" R.apid R.oller Letter Copier. 
It is a simple, speedy ma-

�?t�itk,�ic� St��W�r��iI Delivered -
paper. Your stenographer �::���Of�i���e 
�� �g��r: �:fic� t���i� Uni ted Sta tea. 
" n  1 t f t Write for cata-'
tt:� it��Jlb:i�l�e�s

f�� logue" 33 F." 
mailing. Used by Wells· 
Fargo Ex. and a host of other big corporations. 

By the way, how do you file your corresp ond
ence? .. Shannon" or" Vertical"? If you will 
write today for Special Information Blank "F" 
we will furnish you, without cost, a complete 
plan for the keeping of records for your indi
vidual business. YAWMAN � EBBE MFG. CO. 
Main Factories and Ex. Offices, Rochi!ster, N. Y. 

THE TURNER BRASS WORKS 57 MICHIGAN ST., CHICAGO. ALUMINUM,BRASS AND BRONZE CASTINGS 
MACHINI NG. STAMPING.SPINNING,PDLlSHING. 
PLATING. 
ESTIMATES FURNISHED ON SPECIAL  WORK. 

Removed to 182 Milk Street. 

WIRELESS TELli:GRAPHY.- SCIEN-
Tn'IC AMERICAN SUPPLEME"'r Nos . 1 �1:1. 13�1, 
13�S and 13�9, contain illust.rated articles on this 
subject by G. Marconi. Additional illustrated articles 
by other authors are contained in SCIENTIFIC AMERI
CAN SIJPPLEMEN�' Nos. II �4. 1131. 1111, I 19�, 
1·.!1', I �IS, 1219 and 1304. These l>apers con
STitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office. and all newsdealers. 
Palmer Complete 17 -ft. Launch, $195 MARINE ENGINES. BOAT FRAMES 

Catalog �'ree 

for It 10·DdY �";··d�Jttd 
Ond It alwllYs conveni ent to �(WE !1dtWW a useful ar.d instructive book hOCII·OOWN rltAM.!· PA ... MER eROS. CO'S-COB, CT. 

THE 

DENSMORE 
AND 

AUTOMOBILE 
MOTORS 

DOES MORE 
Write for Cat. 

Grant Ferris Co. 
Troy,N. Y. 

of the purest drinkinlZ water and 
free from all solid atoms and 
disease germ s. F;very ho use
bold should have a 

FILTER 
. which prevents the Rpread of many 
diseases generally originating in impure. water. 
4 c��rR��.!:�,

LD FILTE�e�OYork. Densmore Typewriter Co., 83!w 
B���l' 

ELEVATING - CONVEY ING "q,� �'" .,,�� ... 
POWER TRANSMISSIO N  MACH'Y • � �d� ��� .. �"� o� 

COAL WASH ING MACHINERY � �:��; <to .. 

Coal Mining Machines 
E LECTR IC MINE LOCOMOTIVES 

POWER COAL DRILLS 
COAL HANDLING MACHINERY 

© 1903 SCIENTIFIC AMERICAN, INC. 
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Since the introduction of the 
Dr. Deimel Linen Underwear 
there are more comfortable 
people in the world than ever 
before. 

Booklet telling all alJout them and the Garments may be had 
AT LEADING DEAL ERS EVERYWHERE 

THE DEIMEL LINEN-MESH CO., 
(Originators of Linen-MeSh) 

491 Broadway, New York •. 

Hj'drocarbon vapor burner, �l'armon & 
Thompson ............................. 725,796 

Illuminating device, R. Mancha .......... 726,081 
Indicator. See. Lamp tilling indicator. 
Inhaler, A. Eulling . . . . . . . . . . . . . . . . . . . .  . 
Inhaler, tubular, H. Ferre . . . . . . . .. . . . .  . 
Inkstand, G. J. Sengbusch . . . . . . . . . . . . .  . 
Inkstand, fountain, J. D. Barry . . . . . . .  . 
Ink well, G. J. Sengbusch ........ .... . . 
Inscriber, R. H. Smith . . . . . . . . . . . . . . .  . 
Internal combustion engine, A. L Riker .. 
Jack lock, .T. J. Hpys . . . . . . . . . . . . . . . . . .  . 
Journal box, self-lubricating, J. �..,. Smith, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Knitting machillt', G. D. Mayo' . . . . . . . . .  . 
Knitting machine needle, E. A. Hirner . .  
Knitting macbinf', straight fashioning, C. 

725,928 
726,037 
726,194 
725,920 
726,195 
726,002 
725,990 
725,961 

725,888 
726,178 
726,163 

H. Aldridge ......................... 725,647 
Knitting machine thread feeding' mecban-

Ism, G. D. Mayo .................... 726,229 
Ladder, store service, Heuning & Burton .. 725,705 
Lamp and circuits and conductors therefor, 

electric incandescent, G. Weissmann . 726,124 
Lamp bracket, G. W. Wf'idner .......... 725,808 
Lamp burner, vapor incandescent, S. M. 

Meyer ................................ 725,740 
Lamp filling indicator, E. A. Burlingame .. 725,670 
Lamp glower and attaching terminal wires 

thereto, electric, M. W. Hanks ....... 725,703 
Lamp jack circuit arrangement, H. P. 

Clausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lasting machine, McAuliffe & Hogan . . .  . 
Lathe back rest, turret, C. G. Richardson . 
Lathe center, ball bearing, I. H. Gilman . .  
Lay rocker shaft box or bearing, S. H. 

Bf'vill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lead sucrate, making, A. Wohl . . . . . . . . .  . 
Lemon squf>ezer, J. Kress . . . . . . . . . . . . . . .  . 
Lifting device, H. F. Beeman . . . . . . . . . . .  . 

726,2 15 
726,087 
725,775 
725,697 

725,659 
726,130 
726,075 
725,923 

Light effects, system' for operating, R. F. 
New Type Spangenberg .......................... 726,199 

Linotj'pe machine, C. Muehleisen ........ 725,861 

2-Cycle Motor Linotype machine, S. J. Briden .......... 726,019 
Liquids, apparatus for purifying, stf'riliz-

PATENTED. 
Range of Speed 200 to 2.000 Revo

lutions. 
J H. P .. , A uto. or Mariue. 100 lbs. 
8 H. P., Auto, or Marine, 175 lbs. 

ing, or aging, R. C. Turner ........ 725,803 
Lithographing and printing roller, A. W. 

I{ling ................................ 725,971 
Loom filling replenishing mechanism, E. S. 

Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom reed, K. I1�. Weissbach . . . . . . . . . . .  . Manufacturers in search of the 

best should address CO _, ���;�':a:�u���eri!��s�n 
J�����n 

A: . ��l
.�'�·��: : CUSHMAN JpOTOk Lincoln, Nebraska. 

725,790 
725,80n 
725,65� 
725,715 

no�ER AIR PUMPSr[A:C���(,l-s 
r. MALTBY ADDRESSN� II CLINTON$T..BROOKLYN NY. 

U .  S. A. 

LIQUID PISTOL ����������Nickel-Plated 
Guaranteed 

Will stop the 
most vicious 
dog (or man) 
without perma= 
nent injury. 
.F'ires and recharges by pulling trburer. 

6 Inches 
Long 

�Iagnet for alternating current generators, 
rotating field, H. G. Reist. ........... 725,77:1 

"\Iarking implement, G. A. McAlpine ...... 726,086 
Mash in mflsh tubs, arrangement for heat-

ing, cooling, and mixing the, G. Ullrich 725,894 
1'.Iassage instrument, C. Owens .......... 725,987 
Matcb box, J. W. Bunch ...... . ......... 725,822 
Match case or holder, F. J. Stone ........ 725,791 
Measuring and sampling machine, com-

bined, H. S. Badger ............... 725,915 
Mf'asuring device, E. Smith .............. 726,198 
Measuring ribbon, etc., machine for, B. 

Kohn ................................ 725,972 
Meat, curing tube for pickling, J. J. Bailey 725,916 
Mechanical movement, E. A. Mainguet . .  725,977 
Mechanical movement, C. J. Wennas .... 726,008 
Melting furnace, J. F. Cottrf'll ........... 725,9:�6 
Mercury salts of f'thylenediamin basf's and 

making same. Wichmann & Kipvenberg 726,126 
�-:Ietal planer attachmf'nt, L E. Ward .... 725,805 
Metal seat, pressf'd, R. T. J. Martin ..... 726,176 
Metallic tie and rall fastener, J. A. Bough-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 725,665 
Metering, multiple rate, Thomson & Cox .. 726,2:1:i 
Micrometer, inside, L. S. Starrett. ....... 726,003 
Milk, etc., apparatus for clarifying and 

aerating, J. L Bergh .... . .. ......... 726,134 
Mining column bar, A. Johnson ............ 726,066 
Mixing and .bleaching engine, A. Rommeney 725,877 
Motors, controlling' induction, H. P. Davis. 725,681 
Mowing- machine, E. B. Fisk ............. 726,152 ��q��ed�

o
ov�i

y
20]���rs i:�n�

a
�!�4�:� 

Valuable to bicycJists, unescorted Jadie� 
bomes. etc All dealers. or by mail. :iOe. cashiers ::��!�!rl�ox

raf�dl:���i d���:�o�. &A. C����b� 725,798 

PARKfR. STEARNS & SUTTON. 226 South St., New York 

The MEDART 
BOAT BUILDING 
MATERIALS 

bring boat construction withm the 
ran�e ot amateurs. at a sm'lll COSt. 

Yachts, Launches, Row Boats. 
Send stamp for catalog. 

FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 

. hausf'TI ............................... 725,666 
.:\Iusical and pneumatic devices, bellows for, 

W. F. Cooper ....................... 725,677 
"-,lusical instrument bf'llows, M. Clark ..... 725,824 
Musical instrument, mechanical, C. L. Davis'725,941 
Net, minnov�, S. W. Higgins ............ 725,962 
Nipple, nursing bottle rubber, W. F. Ware 726,122 
Nut wrench, H. E. Andrew .............. 726,012 
011 burner. M. C. Henley ................ 726,059 
011 burner. C. W. Sievert ................ 726,106 
Oil heater anG. vaporizer, J. McDermott .. 725,862 
on or gas f>ngine, hydrocarbon, E. W. Graef 725,70il 
011 tank, B. F. Collins .................. 726,142 
Ores, desulfurizing sulfid, A. D. Carmi-

chael, reissue ........................ 12,105 
Oxidizing tf'xtile material, apparatus for, .... � .... ����� ........ ����� ........ -�:-:�-:�'"-���� paCk��g E'ca!il�id��; . '���hi��' 'i:�� . 'n'.�ki�g: 726,207 

Scientific American 
Building Monthly 

NEW VOLUME NOW READY 

F. P. Cheney ....................... 725,9�O 
Papf'r hag holder and printer, R. D. Simp-

son ................................... 725,785 
Papf'r or leather glassing machine, S. E. 

Dart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pawl, I. W. Doeg . . . . . . . . . . . . . . . . . . . . . . .  . 
Photographic exposure meter, A. Watkins . .  
Photographic printing apparatus, A Jaray . 
Piano plaYf'rs, striking mechanism for auto-

725,680 
725,682 
725.807 
725,969 

matic, W. F. Coopf'r ................... 725,670 
Piano string bridge bf'aring, F. Schimmel . 725,781 
Pipe clamp, inside, B. W. l\1asterson . . . . . .  725,739 
Plaiting or braiding machinf', E. L. Thorp 726,116 
Planter, corn, L. P. Graham.. . . . . . . . . .. 726,157 
Planter wheel, N. Nilson ................ 725,702 
Plastic compound, O. T. Hungerford .. .. 725,968 
Plate, pie or cake, J. A. Bennett ......... 725,6fi7 
Plow, N. A. Freeman ................... 725,Sa.; 
Plow and cultivator, J. D. I(ellf'y .......... 726,168 
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.4 Montbly Magazine of Domestic Architecture ��:�:�i\� c���!:'icb
°
' :pV:;�t�s:' '��k)]':r;�t'i� 

726,097 

Sumptuously IJlustrated switch for, If'. C. Cutting ............ 726,03;J 

275 Illustrations Six Co.ers in Tint 146 Pages Pneumatic despatch tube carriers, lock for, 
Bound in Boards Price. $2.00 prepaid by mail pneu�'at�la

�,ig:r�pp���t';� ' 't���i��i,' 'j,' ·T·. 
726,017 

The Thirty-fourtb Volume of the SCIENTIFIC Cowl�y . . . . . . . . . . . . . . . . . . . . .
..
. .. . . . . . .  . 

AMERICAN BUILDING MONTHLY more than maintains I Pn('nmahc tube safety valve, A. KOf'nig . .  
the hi�h standard establisbed by this valuable Mag-a- ·Polp s�ckf>t, �. D. Br�('n . . . . . . . . . . . . . . .  . 
zine. Its "Talks with Architects H-contributions by Pol£' hp, vphlcle, Lf'W1S & Luckey . . . . . . .  . 
tbe Jeading a

.
rchttects of the day; it� editorial discus- I PORt protf'ctor, J. Beazley .......

.

........ . 
sions of important subjects relating to domestic arcbi- Postal card, A. Hoffmann . . . . . . . . . . . . . . .  . 
tecture; and Its many specialize!!- Departments make it Ponch. J. A Smithline . . . . . . . . . . . . . . . . .  . 
tbe most useful and most valuable publication of its PmYf'r translating df>vic{', G. W. Marhlf' . .  
kind. 'Printing clit'hf's and high rf'lif'fs, prodnc-

726.0�0 
726.1172 
725,685 
725,72!l 
725,820 
725.9f1:-1 
72o.RHO 
72[j,n7�. 

TALKS WITH ARCHITECTS 
prini��g .��e�s

C�'.:'Jd��;p��·�t: . w: . R· . . H���� m;m 
;tr.

T
����ic�°W.tt!:!·�i��8.�: ���i��n�tal��,fP::: Printing press df'livf'ry mechanism, C. G. 

F. Wellin.lrton RUCfc:stuhl on "Sculpture for the Harris ............................... 726,161 
Home." Mr. Charles M. Lehean on .. Op")ortuni- Printing pr�_s.s tympan gagf' adjnsting :lnd 
ties for Decorative Art'.H Mr. Wilham Martin squaring df'vice, P. W. Wilf'y .......... 726.128 
Aiken on the'" City ArChitect." Mr. Percy Gri1fen Project�les, manufacturing, Nf'wf'll & Dpan 726.2�0 
on ,. Small Houses." Propf'll('r weed cutter, launch, L. M. Millf'r 726.180 EDITORIAL ARTICLES Pulp distributer and feeder. Cohen & Gross 725,9:)2 

:: �t:aXrt���
e
:;� �o���� f!t;rte���Ji��aiI���!::; 

"How the Architect Helps the Home." H How 
tbe Housebolder Helps the House." DEP ARTMENTS 
"The Garden." "The Household." ,. Sanitation." 
"Htatlle Lore." H'rhe City House." "Civic tJet
terment." .. Country Life." U The Flat." U l1"'ire 
��gtt���;,�' H,�il�a�i��

nt
galr.?,

use.
:: F�!Pt��

i
�« 

�Ng::�. ,�ll¥*��I����s. ,,"1Y t�garWo����:, .

'

.

'J�: 
Building Patents." H Puplishers' Department." 
Tbe SCIENTIFIC AMERICAN BUILDI�G MONTHLY 

oontains each month photographs and. plans of dwelling 
����

es
p���?���'e�g�

t
�ttS�

t
��v�� 

d
b���I�n�1� °tr�f�1 

in tint. The illustrations are an made from photoJZrapbs 
taken expressly for tbe Magazine and are printed wir,h 
every advantage of the printer's art. The plans which 
accompany most of the illustrations present a complete 
�hfs�

s
�rU��I:�a::��

e
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tions accompany each illustration. The illustrations 
include photographs of exteriors, interiors and details. 
views ot gardens and ornamental adjuncts to the bouse. 
No pxpense is s pared to make this Magazine the leading 
periotlical of its class and of the utmost practical value 
to its readers. For filale by 
MUNN &: CO., 361 B'way, New York City 

and all newsdealers 

Pnlp vf'ssels, apparatus for making, F. R. 
Ho,Yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Fnmp, ff'f'd, E. Josse . . . . . . . . . . . . . . . . . . .  . 
Pump, high speed, D. Banki . . . . . . . . . . . . .  . 
Pump, motor, D. Banki . . . . . . . . . . . . . . . . .  . 
Pump, rotary, W. S. Sbarpneck . . . . . . . . . .  . 
Purse, etc., A. Irons . . . .  " ............... . . . 
Quick-acting wrench, H. Auf' . . . . . . . . . . . . .  . 
Rack. Sf'e Bread and cake rack. 
Rail hlock. W. H. Arthur . . . . . . . . . . . . . . . . .  . 
Rail joint, J. H. Fowlf'r . . . . . . . . . . . . . . . . .  . 
Rail joint, P. Holbrook . . . . . . . . . . . . . . . . . .  . 
Rail joint, G. H. Gray . . . . . . . . . . . . . . . . .  . 
Rail joint, A. Hauptmann: . . . . . . . . . . . . . .  . 
Railway rail bridlf' rod, .J. R. Johnson . . .  . 
Railway signal systf>m, J. P. CoIf' man . . .  . 
Railway switch,. C. F. Granger . . . . . . . . .  . 
Railway switch, S. S. NichoL . . . . . . . . . . . .  . 
Railway systf'm, aerial, L. A. Gross . . . . .  . 
Railway tip, E. McConnf'll . . . . . . . . . . . . . .  . 
Railway tip, W. C. Kirkland . . . . . . . . . . . . .  . 
Railway vf'hicle coupling; automatic, B. 

725.9<l6 
726.069 
725.814 
725.813 
725.784 
726,1<l6 
726,01:; 

725,914 
725,8�� 
725.965 
726,050 
72<l.om 
725,720 
725,674 
725.1156 
725,986 
725,8::;8 
725.758 
726,170 

April ................................. 725,649 
Railway wagons, etc., construction of under-

frames for, P. Grant ................. 726,049 
Railways, mechanism for cutting, crushing, 

and dislodging ice or sleet on the third 
rait of electric, H. Klein . . . . . . . . . . .. 726,225 

Rf'frigf'rating apparatus, C. J. Coleman ..... 726,216 
Refrigeration systf'm, C. J . .  Coleman, 

726,217, 726,218 
(Continued on page Wi.) 

The lather of Williams' Shaving 
Stick acts like rich cream to 
the hot or irritated face. It is 

soothing, comforting, re
freshing and antiseptic, 
and makes shaving really 
enjoyable. 

" 

Pria, Twenty-jive Cents, of all Druggists. 
Tbe J. B. Williams Co� Glastonbury, Ct. 

LONDON FARIS DRESDEN SYDNEY 

TOURIST CARS 
via NICKEL PLA'l'E ROAD are famous for their com
pleteness and luxurious comfort. have finest equipment 
throughout, colored porter, and are perl'onally con
ducted by special agent. �econd class tickets available. 
Sep. local agents or inquire of A W. lilcclestone. D. P. A'1 
illl� Wa'li',dSt���i: iJ':']J.s�� ��t�: or R. E. Payne, Genl. Agt., 

POTTER'S .. SPRING" BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel 
under all circumstances. Does not squea� 
rattle. jump, or freeze up. Will hold rubber 
wear sboes without boltM OJ screws. Rpecial 
�c;,�1�;'� ����:i����FP�3:��

r
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Do YOU Want 
A Better Position? 

The indorsements and photographs that we haver 
published in the various magazines. during the past 
year. promptly convinced many that we could train 
them for advancement. For the few who still doubt 
that we can enable them to better their positions and 
increase their salaries we have compiled. at a great 
expense. the 4B-page booklet illustrated below. 

This gives the names, addresses. and advancement 
of over a thDusand 1. C. S. students whom we have 

����� �hes�h;ou
r�ftl ��ld ��ol���e;n!d

P�d%��l� 
of many in your locality with whom you can confer. 
To those inquiring- now it will be sent free. Our 
Courses cost from $10 up. Terms easy. No books to 
buy. Every student of the L C. S. is entitled to the 
assistance of the Students' Aid Department in secur
ing advancement or a new position. Start TODAY 
to rise! 

Fill Out and Send in the Coupon NOW! 
•••••• ••••••••••••••••••• • • 
: International Correspondence Schools : 
• Box 942, Scranton, Pa. • 
• Please send m e  your booklet . .. :1001: Stories of Suc- • 
• cess." and explain how 1 can qualify for the • • position before which 1 have marked X. 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 

I �ec!tanica �ng. 
Mechanical Drafts. -
Electrical Eng. 
Electrician -
Telephone Eng. 

_ Steam Engineer 
Marine Engineer 
Civil Engineer 
Surveyor 
Mining, Engineer 
Sanitary Engineer 
Architect 

i:��il:-�il�i��e;t. 
Metallurgist 
Chemist 

-- Ornament. Design. 

� �:����o;er 
Stenographer 
Teacher 
To Speak French 
To Speak German 
To Speak Snanish 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

: Name _______________ : 
: St. &- No._____________ _ : 
: City State : ••••••••••••••••• ••••••• 

EVOLUTION OF THE AMERICAN LtI· 
comotive.-By Herbert T. Walker. A valuable serif's 
by a member of the National Railway Museum Commit
tee. Tbe locomotive from 1825 to date IS described and 
illustrat.ed by careful drawinJZs. lU'eat attention beln� 
glven to historical accuracy. 2] illustrations. SCIEN'" 
t:�Y�� to

M
�:��:�a��Pi��::.�8b� \��n,} l1c�: !,}d1 :11 

newsdealers. 

THE EQUITABLE LIFE AI!OSURANCE SOCIETY of the United States, 120 BROADWAY. �EW YORK. Dept. No.2I!. 
Please send me mformation rega.rding an Endowment for 

......... ... issued to a man or woman ................ years of age. 

Name .......... ..... . . . .... ...... ............................. .. 

Address .................... .................................. . 

© 1903 SCIENTIFIC AMERICAN, INC. 
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Valuable Books ! 
1902 EDITION 

All the World's Fighting Ships 
By FRED T .  JANE 

Author of the Naval War Game ( K riegspiel) 
Useo. as a text-bnck in European na¥ies. The only 

absolutely f!orrect and complete work of the kind published. 

Rpfrig'l'ratol' em' vl'lItila tol', W. B. Sharp . 
Hl'frigt'['attll' door, Shallkliu & Uausam . .  . 
Rl'gulutor, J. H. [" oot� . . . . . .  ': . . . . . . . . . .  . 
Itl'in feIHII - I ,  .J. II. Niellstuut . . . . . . . . . . .  . 
ItI'Vt·I'�illJ.; IIlI't'iHl llislll, L. E. l{.ohiIiSOIl . . .  . 
!toad, ptt'., I'" .r. Nash . . . . . . . . . . . . . . . . . . . .  . 
Rotal'Y t'lI�dlll', L. l\J. A. Butin . . . . . . . . .  . 
l{.ota l'�· I'ng-ilil', H. L. Lewis . . . . . . . . . . .  ' _ 
Sad iron, g'a� lwutillg, II. W. O ' Dowtl . . .  . 
Halt pu('killg' apparatus, T. Courtland . . . .  : . 
Hanll cutting, sifting, lump-crushing, and 

72f),DfH 
725,7�;: 
72G, B92 
72H,otH 
7�fj,HH1 
7�fj,f)H;� 
72(),02� 
726,2�H 
725,8115 
726,14:1 

m i xing muchim', N. I<\: . Skow . . . . . . . . .  725,88-1: 
Sash fastellt'r, J. Hohlt,II . . . . . . . . . . . . . . . . . .  725,u(j2 
Sash securing lh-'vict·, o lltsid,', W. M. Reely 726, lD2 
Satcbp), mask, n. E. 'l'rogllitz . . . . . . . . . .  726, 1 19 
Sa,v lev(�l, .T. Bertrand . . . . . . . . . . . . . . . . . .  725,92[) 
Sawmill, portahlt', "V. L. Hunt . . . . . . . . . . . .  726,1G5 
Sealp, J. H. Cal'l' . . . . . . . . . . . . . . . . . . . . . . . .  726,027 
Scalp, automatic cOIllPuting and wl'ighing, 

394 Pages. Over 3.000 IUustrations. Ob!on{J Quarto. 
T. S. Mount . . . . . . . . . . . . . . . . . . . . . . . .  726,182 

Cloth ScrePH for windows, doors, etc., �.... C. 
Price $;l.OO, post Cree 

NO\l' READY. 

Modern Machine 
Shop Tools Their 

l�i':.s��¥��\�,':iin,!-P���t:'Wa':.'ld airrtanipu-
Machine Tools. By W. H. VANDERVOORT. M. E. 

Large Bvo. 516 Pages. 613 mustrations. Bound in OIoth. 

Price $4.00. 

Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 2 1 0  
Scrpw mechanis'm, 'V . L. Schellenhach . . . .  720,779 
Scrihhling and carding llluehilw, Ga r8ed & 

Cartpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725,8��G 
Rf'al, hotth�, }.... A. 1�lIll'iek . . . . . . . . . . . . . .  725,087 
Seal, prpssure I'('sisting, D. Craig ; . . . . . . . . .  725,9;�7 
Hpah'r, pnvplop, H. I. 'ralh'y . . . . . . . . . . . . . .  725,795 
Sl'l'ding machiup, 1':. BasPIIlan . . . . . . . . . . . .  725,921 
St'im', I. �. PalnH'r . . . . . . . . . . . . . . . . . . . . . .  72G,988 
Hl'parator, J. Slath'r;\" . . . . . . . . . . . . . . . . . . . .  726,OUO 
Hpwillg machirlt' IlPl'dh' thl'('adpl', II. B. May-

nurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,083 
Spwing machine prf'SSl'r foot, D. L. Chandler 725,921) 
Sf'wing machine transmittl'r, el{'ctric motor, 

J. Rosl'nbprger . . . . . . . . . . . . . . . . . . . . . .  . 
Shade, adjustablf' window, J. '1'. Taylor . . .  . 
Shaft coupling, M. Halfpenny . . . . . . . . . . .  . 
Shaft coupling, G. Graham , . . . . . . . . . . . . . .  . 
Shaft loop and bucklp, comhhwd, C. E. Bf'rry 
Shl'ars, scissors, etc., joint for, Johns & 

725,776 
726,006 
725 957 
72(]',047 
725, 658 

Hill . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  725,718 

Crown 
Plates are 

more rapid 
than any 

otherplate in 
the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

0;,.. 
These pIa tes 

are 
especially 

adapted fol 
Tourists 

using 
Hand

Cameras 

G. CRAMER DRY PLATE CO. 

Up the 
Steps of the 

Ne..tional Capitol 
Tbe Cadillac is a wonderful b i l l  

climber, taking grades w i t b  h lgb 
gears tbal some macbines of twice the 

borsepower can not negotiate l'ven at 
low speed. Tbe feat ofcllmbing the 
steps of tbe Capitol at Wasbington

an almost probibltive grade-is 
evidence of not only great 
power, but indicates 

velous control. 

An entirely new and fully illustrated work. treating the subject of lliodern lllachine Shop Tools III a concise and comprehensive manner. Special care has 
been taken to eliminate all matter not strictly pertainin� to tbe subject, thU8 makinfiZ it possLble to give the 

reader cumplete information pertaining to machine 
shop tools and methods in a sinjZ"le volume at 8 moderate price. 

Shplving system, .J. Harrison . .  , . . . . . . . . .  726,003 Offices in 
Ships, device for indicating position of 

ST. LOVIS, MO. 

m���i:eo��ot� ��1��a�110�r:ear'�1J �Y:s:::, iOa�dh���c��� 
tion of each is given. in proportion to their relative lm-
rg�r��� � �t�bl�S�trtg�n!h ��br:�:n�� :r�y v���c�= � Each tool is considered frum the following points : 
FI RS'r-lts construction, with bints as to its manutacture. SECOND-Its operation, proper manipulation and care. 
THIRD-Numerous examples of work performed. 

DIES 
TH�IR CONSTRUCTION AND USE 

For the Modem Working of 
Sheet Metals. By .JOSEPH V. WOODWORTH 

Octavo. Cloth. VerY'Fnlly Illustrated. 
Price $3.00 Postpaid. 

This book is a complete treatise on the !lubject and the most comorebensive and exhaustive one in 
existence. A book written by a Dractical man for practical men, and one that no diemaker, machinist, 
t o()lmaker or metal-working mechanic can afford to be 
without. Dies, press f1xtureR and devices from the simplest to the most intricate in modern use, are s h own, and 
their construction and use descrihed in a clear, practical manner, SCI that all fiZradps of metaJ-working me
chanics will be able to understand thurouehly bpw to design, construct aed use them. for the production of 
the endless variety of sheet-metal artICles now in daily 
use. 

HARDBNING, 
TBMPBRING, 

ANN BALING 
and 

FOR.GING OF STEEL 

sunken, A. Tomic . . . .  , . . . . . . . . . . . . . .  726, 1 1 8  
Shoe, A. D. PuerIler . . . . . . . . . . . . . . . . . . . . .  725,771 
Shop clpanl'r, C. G. Stromheck . . . . . . . . . . . .  726,201 

�rf����' p��, 
N

j, �,\l�:��� : : : : : : : : : : : : : : : : : :  ���;g¥� 
Sight t('sting apparatus, Rpidl & Clason . .  72H,101 

Siphon, J_ Fogg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 94H 
Sketcbing pad, E. A. Chl'stpr . . . . . . . . . . . .  726, 1 4 1  
Skylight operating dl'viep, F.  Rl'iehal'(l . .  725,S71 
Smelting furnacb, E. 11'. Blpssing . . . . . . .. . . .  725,66l 
Sound vibrations in water, automatic rut.alls 

for producing, A. J. Mundy . . . . . . . . . .  725,755 
Speed indicating and rt'gulating apparatus, 

A. Wetzel . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Speed mechanism, Ill'ath & Baseman . . . . .  . 
Spef'd mechanism, variablf', }1""'. J. Watt . . .  . 
Speed l'egulator and stop Inechanislll, T. II .  

Macdonald . . . . . . . . . . .  -. . . . . . . . . . . . . . .  . 
Spike extractor, E. F. Welsh . . . . . . . . . . .  . 
Spring coiling machine, 11 ... . Kirk . . . . . . . . . .  . 
Springs in jointed me-mbers, de-vice for as-

726,125 
725,95H 
725, 89!) 

725 857 
725',002 
725, 72:J 

se mbling, J. A. Smithline . . . . . . . . . . . . 725,788 
Sprinklpr apparatus, A. A. Co,,·)ps . . . . . . 725,�27 
Stave sawing machinp, P. Winl'rnan . . . . . .  725,91)8 
St('am boil£"r, Raymond & Hoffman . . . . . . . .  725,772 

���:� ���i�:: �ci�� tPn��lii��f' 
L: 

. 
S't���t: : : :  +§3; �t8 Steam g£"n£"rator, C. A. Marrdpr . . . . . . . . . .  725,737 

St£"am gen£"rator ,vater level indicator, H. 
Thif'mann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,20� 

Steam trap, L. B. Fulton . . . . . . . . . . . . . .  7':W, 15J 
Ston£", bricks, etc., apparatus for preparing 

composition for aruticial, L. P. Ford . .  725,(1)3 
Stopper. See Bottle stopp{'r. 
Store service apparatus, C. \V. :McCormick, 

726, 089, 726,09U 
Stove and hot watpr ht:'atpr, combin£"d ('ook-

ing, R. Purdy . . . . . . . . . . . . . . . . . . . . .  . 
Stove, gas. E. E. FrNh'l'ick . . . . . . . . . . . . .  . 
Stovp, gas, A. C. Witman . . . . . . . . . . . . .  . 
Stovp g a s  saving attachIllf'nt, S. W. Shoupe 
Strainpl', M. E. Gallahpr . . . . . . . . . . . . . . .  . 
Strainer, dowfl spout adjustablC', R. F.  Cole-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Street swpeper, E. Curtiss . . . . . . . . . . . . . .  . 
Strppt S\vppppr, A. Flechtheim 
Sultltf' lyf's, utilizing, Drewsen & Dorenfeldt 
Sulfuric ullhydrid, maldng, Le Blanc & 

726,18!' 
725, 8:�'" 
726,01U 
725, 882 
725,1)52 

725.9:1:\ 
725,H:�D 
726,O�tJ 
726,036 

Krauss . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  726,076 
Suppository, F. F. Feidler . . . . . . . . . . . . . . . .  725,8:n 
Suspenders, boy 's, M. Goodman . . . . . . . . . . .  726,04G 
Switch operating mpchanism, C. E. Badger 725,6GO 
Talking machillf' case, W. Barnes . . .  : . . . .  72G,815 
Tanks, storage bins, or warehouses, wall 

for, �'. Kees . . . . . . . . . . . . . . . . . . . . . . . .  726,071 
Tanning hides, skins, ptc., O. P .  Amend . .  725,648 
Taper making apparatus. J.  L. Harvpy . . . .  725,70-t 
Tea, obtaining extract of, Rogpr & Bamhf'r . 7211, 102 

By JOSEPH V. WOODWORTH Teleplione receiver bolder, G. I(onigstein . .  725,85U 
Author of .. DIES, Their Construction and Use." 

Tele����tbn��·it
.
e

.b.�a�� . �p.
r�ng 

. .  
j u,:�, 

. .  
C: . .  �: 

Octavo. 280 paaes. 200 illustrations. Bound, in Cloth. Thermopboric mixture, I .  Timar . . . . . . . . .  . 
Thill coupling, N. Sv('nson . . . . . . . . . . . . . .  . 
Ticket holder, C. F.  Howps . . . . . . . . . . . . .  . 
Ticket, railway, J. E. 1tlohan . . . . . . . . . . . . .  . PRICE. $2.50 

A new work from cover to cover. treatmg tn a cle�r. Tide water a ppal'atus H .  Smf'tana . . . . .  . 
con�ise �annl:.'r all �odern_proc�sses t'or the Heating. Tilt'S, die for making ' rooting, .J. Danif'l . . .  . Aunealuur. �OrglnJl. 'Veldlog. Hardening Rn � Tobacco pipe, \V. G. Hastings . . . . . . . . . . .  . 
�y l�!)��iroK��t:I�;�r�i��l���haa�?g� ,�f ::�:�af.r��h 

I 
Tool, combination, G. L; B!�kpr . . . . . . . . . . .  . 

special directions for the successful hardening and tem
.
- Tool, pn£"uma�ic, H. (T. h. ot tl:n . . . . . . . . .  . 

pering of all steel tools used in the art�. lncluding milling Tool, pneum� he, C. 7 H. HaeseleL . . . . . . . . .  . 
cutters, tap'3. thread dies. reamers. both solid and shA11� Toy, A. A. F elllleSSJ . .  ,' . . . . . . . . . . . . . . . . . .  . 
hollow mills, punches and dies, lind all kinds of sheet Toy baUo�n . A. J. Wlnslpf . . . . . . . . . . . . . . .  . 
metal wmt:ing tools, shear oJades, saws� flne cutler�, and . 1 Toy cap pIstol, W. J. Turnbull . . . . . . . . . . .  . 
metal cuttinfiZ tools of all description, as well as for all I Tract' fastt:'Iler, H. L. Ball . . . . . . . . . . . . .  . i mplements of steel, both lare-e and small. In this work Track sanding dev!.:e; T. E. Townsend . . . .  . the. simplest a.nd most. satisfactory hardening al�d tem- Traction engin£", S. S. Morton . . . . . . . . . . .  . permg processes are glven. Tray, collapsible, H. R. & R. S. Tuttlp. 

GAS, GASOLINE AND 
OIL ENGINES 

Trolley, W. H. B a  '.1tel . . . . . . . . . . . . . . . . .  . 
Tl'ollt:'y po]p, Bray & Fry . . . . . . . . . . . . . . . .  . 
Trolley stand, G. F. Johnson . . . . . . . . . . .  . 
Trollpy wh(,f'I, Crockf'tt & Johnson . . . . . . .  . 
Trollpy wires, saff'ty dpvi('p for auto

matically preventing accid{'nts from, W. 
Trous£"rs hanger, W. "\\l'alker . . . . . . . . . . . . .  . I A. & L. O. Heyes . . . . . . . . . . . . . . . . . .  . 

By GARDNER D. HISCOX, M. E. �����: T
ri. '1. DJ;;��/r

: . : : : : : : : : : : : : : : : : : :  
365 Pages. Large Octavo. Illustrated w,th 270 HancMome Trunk tray lift, O. Rangnow . . . . . . . . . . .  . 

Engravings Turhine, J. Merc{'r . . . . . . . . . . . . . . . . . . . . .  . 
Pr.ice $�MO ����:�:: ��';:f.?�n�tea�, 

SX�UI� . . ·C���: : : :  : : 
The only American book on an intmesting- �ubject. Turbine, elastic .... ft.uid. C. G. Curtis . . . . . . .  . 

Full of general i nformation about the new and pO
Pl:llar TWyt:'r, Millpr & Wf'bb . . . . . . . . . . . . . . . . . .  . 

716,105 
72H.204 
726,2tJ2 
725.711 
725,7·H 
725,887 
726, I H  
726, 162 
725 G51 
726:074 
726,221 
72fl,151 
726,009 
725,802 
726,159 
725,801 
725,860 
726,205 
726, 2 1 1  
725,667 
725, 719 
725,938 

726,061 
72G, 804 
725,828 
726,o:m 
725,870 
720,17D 
725, 88U 
725,67'1 
726,m� 
725, 74� 

motive power, its economy and ease of mana:zem�nt. Type macbine matrix centpring mpchanism, 
Also chapters on Horsele�� Vehicles. ElectriC Light- J. S. Bancroft . . . . . . . . . . . . . . . . . . . . . . . .  725,65� 
��1arg

�g.
rine Propulsion, etc. ReviSE1d and much �i.�:��n:�' a\�'ac��'m��i:d W. · 'E� ' 'B����� : : : :  +§3; ��� 

Horseless Vehicles, 
Automobiles and 

Motor Cycles 

Type'writing attachment, 'V . E .  Bl'nson . .  726,1 :i.3 
, Typ�writing roachhw, W . . J. Barron . . . . . .  725,919 

Type'writing machine individualized key-
board, H. C. Stanton . . . . . . . . . . . . . . . .  726,107 

T.fpf'writing' machine inking m£"chanism, R. 
W. Uhlig . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,2�5 

Valv£" and fa ucet coupling, bushing, B. C. 
Andprson . . . . . . . . . . . . . . . . . . . . . .  725,912, 725,913 

Valve, enginp, F. H. R]ppppr . . . . . . . . . . . .  725,885 
Valvp for l)(>er vats, douhlf>. acting, Schmahl Operated by Steam, HydrO-Carbon, Electric & Zimmermann . . . . . . . . . . . . . . . . . . . . .  ' 725, 782 and Pneumatic 'Motors Valve for ('xplosiY£" engines, vaporizing, W. 

Readl� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 191 
By GARDNER D. HISCOX, M. E. 

Larg' 8vo. 31BIllustrations. Oloth. 460 Pages 

Price $3.00 
A practical 'l'reatise for Automobilists, Manufacturers, Capitalists, Inventors, Promoters and everyone 

interested in the development, care and use of the 
Au tomobile. 'I'his work is written on a broad basis, and cQtllpnses in :ts scope a full description, with illustra-
���n��f�f��� I�f

o
r�b�b�ts�Of���rt:r?t ����������i� the tl1Des. contri buting to the pleasure aad business conv�nience 01 mankind. This book is up-to-date and very fully illustrated with various ty pes of Horseless 

Carriages, Automobiles and Motor Cycles, with many detaps of tbe same. It also contains 9. complete list of 
th.e Automobile and Motor Manufacturers. With their adrlt;esses as well as Il Ii st 01" patents issued since 1856 on 
the 'Automobile in<iu�try. A full illustrated circular wiJ,  pe sent free to any address. 

Valve locking and operating device, F. T. 
Whltplpy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Vehicle, H. M. Pope . . . . . . . . . . . . . . . . . . . .  . 
Yphicle brakf' or lock, L. Lpvin . . . . . . . . . . .  . 
Vphjclp coupling, D. A. Dickinson . . . . . . .  . 
V£"hicle driving mpchanism, splf-propelled, 

P. J . .  Collins . . . . . . . . . . . . . . . . . . . . . . .  . 
V(�hielp, hand actua tpci, F... C. Smith . . . . .  . 
V(�hi('h�, motor, C. 'V . Hunt . . . . .. . . . . . .  . 
V(�hiclp top, G. W. I(prnodl{' . . . . . . . . . . . . .  . 
Yf'hiclps, systl'm of control for C'lpctl'ically 

proppll('(l, W. B. Pott(�r . . . . . . . . . . . . .  . 
V(�nding- machino, G. W. Pptpr . . . . . . . . . . .  . 
VI·ntilator. Spe Floor and wall vpntilator. 
V{'ssf'ls in vacuum, apparatus for closing, 

E. G. HO'lve . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Visp, machine tool, B. Nadall. . . . . . . . . . .  . 
Volt ampf>re meter, L. M. Pignolet . . . . . . .  . 
Voting machinp, A. McKenzie . . . . . . . . . . . . .  . 
Wagon, W. Maasch . . . . . . . . . . . . . . . . . . . . .  . 

tY 'F"ll descriptive circulars of above boo� will be mailed ��;��Oh�u����� :�c��n��ili:�S����.
d

.I�� : :  
tree upon appticGtt:Jn. "\\"'arping and heaming maehinp, comhinpd, 

MUNN .. CO •• PubliSherS. 361 Broadway, New York 
H. Van Winkle . . . . . . . . . . . . . . . . . . . . .  . 

(Conti1lued on page an.) 

725,967 
725,760 
725,765 
726, 1 8:\ 
725, 7:J� 
72Y,)nl 
72.>, 900, 

New York : 32 East 10th Street 
Chicago : 1211 Masonic Te",ple 

San Francisco : 819 Market Street 

ALLIGATOR _____ ' rnUNCTUREPROOf r SELF-HEALING BICYCLE TIRES � NAILS,TACKS AND ,,.,",,, ... ""LL 
III ALL SIZES 
� .  
:::I 

"'c manufacture Kears 
and oodies sUItable for 
all purposes. \\-Tt: also 

�.,.....,,..._...p.,,, __ ��L�
l
ni:hlITI�

i
\�
s 
p��
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the partfol tor a Knsollll� 
or steam rig. �ee ollr 
!atp catalogue, FREE. 
N EU!ilTAIlT· --.. a;;;;;j;!o.l"-...&l_-H"'- )'ERRY CO., 

S26-830 S. 18th St., 
ST. Lons, Mo. 

CHAf'. T. How� & Co., 51 Hudson St., Nf'W York, Export Agents. 

To Owners of Gasoline Engines ... 
Automobiles, Launch e s ,  I:.tc 

TheAuto=Sparker 
does away pntirely with all starting and 
�;����. b��

r
�:lt��� sa=�b�� :� 

terLes. Can be attached to any engine 
now using batteries. Fully guarantetd; 
write for descriptivE' catalog. 

Motsi nger Device Mig. Co., 
14 Main St .• Pendleton. Ind. 

---- ------� -----

EASIER 

Write 
to-day 
for free 
catalog u e .  

T h e  Cadillac i s  the automobile 
tbat solves tbe problem of safe, 

rapid and agreeable motor travel 
under all conditions of road and 

weatber. Most powerful engine; 
most sensitl ve steering device; most 

reliable brakes; most rigid running 
gear-strong and graceful body. 

Runabout $75f1. 
With tonneau seating four, 

/ILL FACING FORWARD, 

$850. Buggy top, $30. 

Our free illustrated booklet N 
gives address of agency nearest 
your borne wbere tbe Cadillac 
may be seen and tried. 

CADILLAC AUTOMOBILE COMPANY 
Detroit, Mich. 

a Price 

15 foot 
boat crated 
$29.00 

M ullin's Galvanized :�d�e C�n
s��:l

sin��'''J!���� ��2:.strR��i
�l:e n�i�a������r 

I'il'e".!l 
Steel Pleasure Boats 

buat for family u.e, summer resorts, parks. Guaranteed. 
W. H. MVLLINS, 3 8,4 Depot St., Salem, O. 

A " Motorette 
Runa.bout " 

of bE auty and utility is shown In ac,oo'''pen.ytrlg 5 h. p., Single Cylinder, De 
Dian type. Weight, 720 1 08. unloaded, 800 Ib8. when filled 
with water and �m�oline. Mecbanism perfect and ellsy 
to understl::lnd and operate. All parts highly IInished and 
witn a view to com fort and dnrability. Most useful and ecohomical machine on tbe market. Light and strong. Write for free illustrated 
descriptive booklet to 
The George N. Pierce Co., BulllLlo, N. Y. ---------

EFFICIENCY 
is l!"uaranteed in every 
one of the smooth-
runnl'lfRENNAN 
GASOLINE MOTORS 
which are made on the latest approved pat
tern and are safe, sure 
and quick to start. l1"'ree from vibration. economical in fuel, and of jZ"reat durabllity. Four cycle 

principle. Two distinct types, horizontal and vertical. 
Full protected patents allnwed. 

�l'Fl';���C��"fZ �3:' �;���t:s�.2��y�f(1��,1:; 

"When One Mdn fqudls Ten" 
��;�neg qgf!i�Yp!�����1i�hO:t ��� th�r�:�a��:�����a� cha racteristic in 

Hook's Pneumatic Coating Machine 
which paints 0 r whitewashes ten times the superficial area that any painter couJd cover with a brush I n '  8 jZ"iven time. It gives any surface an eve-ner and more 
durable coating and is far cleaner than brush wnrk with 
infinitely less labor and trouble. With this macbine we 
�:��ytt�� ';r��!! o�!tnElX!; ttl � AJo�TBo':.�, Fr��I� 
Grain Elevator to a Corn Cri h. 

" STAY-THERE .. PAINT 
Is a new chemical substitute for oil-paint at one-Hfth 
jt,s cost. It is weather-proof and fire- proof. Made in wh ite, black, and 24 colors. Circular�, fnlders, and book· 
lets free, with price·list, on application to 

F. E. HOOK, Manufacturer, 1:3����!,;!;l;U;���§::;:::"..dIIlIEE.. _______ j ll  to 2'7 HOOK BUILDING. HUDSON. MICH •• U. S. A. 
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Three New and Snlendid Industrial Books, 
d U ST R E ADY. 

Flemming.-Practiral Tanning : A Handbook of 
Modern Processes, Receipts and SugJ{estioDs for t pe 
r.rreatment of Hides, Skins. and Pelts of Every Descrlp-
��:eB. �:o. L��

i
i�e 

A
: . .  F.J�.�.�

i
.��: . .  �.�������. :�.��$�.6� 

This book is distinctly a new and wp·tv·aate American 
book. PUblishea April 16. 1oo'!. 

Kirk.-The Cupola Furnace : A Practical Treatise on 
jf; i8��;.rd

u
il�� ������3�; ��dF���:l, ����1:: 

�':fw ���
e
f��'io �;l:'I;'iie���
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pages. Bvo. Price. ............ . ................. . .  $J.;jO 
ti:'� 1>�tn;i::1 ���::';16:1fJi3� of f8tabl�hed reputa-

lTThe two books above named 1viU be seflt by mail at 
;�(�rrdUib��;��O�/P��:'C�r6� lJ., P;:ii$t t�:w� t�d:;�8�:!A;:;� in the United States. 

Van Der Bur'l.;-SchoOI .of Painting for the Imitation 

�. �.
o��� �e� B���I�� :.sv��'Yi�� ���,t6fr

c
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the Rotterdam Painting Institution, A Complete Prac
tical 'I'reatise on thl1 Art and Craft of Grainin� and 
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Folio. 12x20 inches. PrICe . . . .. ...... ...... ........ $10.00 
�The above book wilt be sent by Express. jrei<;ht paid, to any address in t,he United States or Canada, at publication price. 
�Elaborate circlllars, showinG jull tables oj contents oj the above mInable books, will be sent jree to anyone in any part oj the world who wilt send his cu:lM-ess. HENRY CAREY BAIRD & CO •• 

INDUSTRJ AL PUBLISHERS,BOOKSELL ERS & IMPORTERS, 810 Walnut St., Philadelphia, Pa., U .  S. A. 
ELECTRICAL ENBINEE RINB 
TA UBHT BY  MAIL.  

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER ? " 
We tt"ach Electrir.al Engineering, Electnc Llghtin�, 

Electric Radways, Mecbanical Engineering, Steam Engi
neeri.nK, Mechanical Drawln�, at your home by mali. 
Institute indorsed bJ Thos. A. Ed�ison ao'd others. 
ELECTRICAL ENGINEEU INS'l'I'l'U'l'E, DepL A. 2411.242 W. 2Sd St. New York. 

LEARN PROOFREADING. If you possesa a hir education, why not utilize it at a genteel 
and uncrowded proression �aying $15 to $35 weekly? Situations 
alwaya obtainable. We are the original instructors by mai)o 
HOME CORRESPONDENCE SCHOOL, Fl1l1adelphia 

% "CENT per CBNTn 
A. Monthly magazine tor In .. eaton-present. 

ing facts. figures and information in an in. 
teresting manner-ljO eenfs a year. Three rJ months' trial SUbscription 10 Cents, stamps or 
silver. Sample copy free. 

Hitdien.ScbiIler&Bames.5�B�NewYbrk. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this pap�r is for a motor of unusual simplicity 
of construction, wbich can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches. and 
�e�
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AMERICA " SUPPLEME"T. No. 1 202. Price 10 pents by 
mail. trom this office and i'l'f)ID tid newsdealers. 

BIG WAGES :o�:: 
Mr. Tassell made $1.500 the first five months. 

Mr. Wise. of S.D., $12. 1st day. Mr. Olay. 
of Vt., $9 first day. Mr. Doerge, of Me . •  
$10 one afternoon. Mr. Elliott, of P .... 
$ 17first two d .. ys. Mr •. Howard, of Is .. 
$59.50 in one week. Hundreds of others 
making big money selling and appoint· 
ing agent. for 4loa .... r Vapor .,.tb 
()abinet&. Prices reduced. Let uB Btart 
���in;V:o ���� .. �vO;:;�k'::'$�i> :,��

n
: 

week eaBY. Greatest money�maker known . Just 
What everybody need.. WonderCul SeDer. 
We're old firm. C .. pit .. 1 '100,000.00. Write Cor 
New Pi..... Term.. EIA!.. FREE. Address. 
WORLD M'PG CO'�621 World Bldg •• Cincinnati, O. 

H G reatest Succeis of Its Age." 

THE 
FOUR-TRACK 
NEWS 

f.N ILLUSTRATED M AGAZINE 

OF TRAVEL AND EDUCATION 

Published Monthly by 
GEORGE H. DANIELS, 

General Passenger Ageo.t, 

NEW YORK CENTRAL 
& HUDSON RNER R. R. 

Thl' Four-Trllck News will be sent free to any �ddre"s In 
North Ameriea for so cents a ye,ir ; fOieign countritlA $ 1 . !JCl. 
ti�;:;e cltDa�iel:���ne�Sldp��e:i�r n�;:���\�����d t��r�::i 
Station, l'{'w York. 

50 Y�ARS ' 
E X P E R I E NC E 

· · PATENTS 
TRADE MARKS DESIGNS COPYRIGHTS &.C. 

�nyone sendi!lg' a s ketcb al1d descrintion may 
9UlCk1y ascertam OlIr omnion free wbether an 
mventio.n IS probably p lltemable. Communica
tions 8trlctly contldentia 1. Handbook on Patents 
sent free. Oldest a2'ency for securinlZ' patents. 
BP!,����t�ti�:.

k
:rt�{��� ���r:!�r: t�e Co. receive 

Sci¢ntific Jfm¢ritan. 
A handsomeiy IJiustrated weekll". J .. argest eir. 
entation of any scientific journal. Terms, $3 8 
Tear ; four month'. $1. Sold by all newsdealers. 

MUNN & Co,36 1 Broa1way. New York 
Uranch Olfice, 625 F St • Washington D. C. 

Scientific American 347 

Wa",Llboard rubbing surface, F. Martin, Jr. 726,082 
Water boilpr, skimmer, and oil sl'lIul'ator, 

W. H. Johnson ... . . . . . . ...... . . . . . .. 726,167 
Water controIlpr, automatic cistprn� A. P. 

Hummel . • . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  726,063 
Water heater, J. Davit� ... .. ... .... . . . . .  726,219 
WatN tube boiler. D. RobNtS . ... . . .. . . . . 72[).S75 
Weeding tool, A. P. Prevo st. . . . . . . . . . . . . •  725,768 
Welding. �'. E. Canda ..... . .. .... .. .... .. 726,026 
Well drJlJlng machino, J. R. Lewis . .. .. .  726, 174 
Wheel and casting same or other metal ob� 

jt'cts, J. Slattery ..... .... .. . . . . . .... 725,9D9 
Whiffletree book, J. E. Coop('r . . . • • . • • . •  725,934 
Whimetree hook, A. R. Otterman . .. ... . .  726,231 
Wicker work, macbine for making. A. Po� 

horzeleck ... ... .. ...... . . . ... .. . . . .. . .  726,188 
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Window screPII, F. Lind, Jr . . . ... ... . . . . .. 725,854 
Wirp and slat wpaving macbine, W. C. 

Pratt . . . . .. . . .. . . . . . . . . . . . .. . . . . . . . .. 725,989 
"�irp stretphPi' and clamp, 1\1. R. Barnhill. . 725,918 
V{il"t' support, coilpd, K. Dodgp . . . . . .. ... 726,147 
Wood, ptc., trf'ating commillnh'd, A. Clas· 

Sen . . . . . . . . .. . . . . ... .. .. .. . . .. ..... .. 726,028 
Wringpr, G. D. Lf"pdlp . . . . . . . . . . . . . . . . . . . . 725,727 
Writing macbinf', H. C. Bt�sS . . . . . . . . . . . .  726,222 
X�ray tube, T. Friedlandf'r . . ...... ... . .. . 726,044 
Yenst, apparatus for the treatment of, C. 

Hagenmulle" ... . .. . .. . .. .. . .. . . ... .... 726,052 

DESIGNS. 

Lamp shade, R. D. Chandler . . . • • • • .  36,293, 36,294 
Spoons, forks, etc., handle for, S. A. I(eller 36.292 

TRADE MARKS. 
Antiseptics, F. A. Kummer . . . . . . . . . • . . . • . 40,155 
BE'Its and suspendE'l's, combined, Wechsler 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  40.132 
Brpad and cakf's, A. Gislpr ....... ... .... . . 40,158 
Buttons, Scovill Manufacturing Co ... . . ... 40,133 
Campras, photographic, tkm of C. Zeiss . . .  4U,I��9 
Chf'Pse, Socipte d{>s CaVf's E't dps ProductE'nrs 

Reunis de Roqupfort (A vpyron ) . . . . . . . .  40,159 
Corn curE'S, A. C. P. Lutzabn . .. . . . . . .. .. .. 40,145 
Dolls, Strobel & Wilken Co . . . . . . .. . .. .. . 40,134 
Dry plates, Standard Dry Plate Co .. .. . ... 40,138 
Fillers, Tripod Paint Co .. . .. . . . . .... . .. . . 40,174 
Fire extinguisbers, certain nampd, Harris 

Safety Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  40,177 
Fruits, grpen and dripd, Garcia & Maggini. 40, 1 60 
Gloves, Carson Glovp Co . .. . . . . .. .. .. .  40,130 40,131 
Hair and scalp, tonic and shamlloo prppara-

tions for the. Shephprd Mfg. Co . . . . . . . . 40.143 
Hpaling balms for wounds, K. A. l\larscbat. 40,146 
Insulating liquids, DIelectric Mfg. Co .... . 40,170 
Lens instruments, firm of C. ZpiRS . ... ... . 40,140 
Lotion s, Auditorium Phnrmapy Co . . . . . . . .  40,144 
ME'dicinp for certain nampd dispasps, J. J. 

Vetter .... .. .... . .. .. . . . .. ... . .. .. ... .. 40,151 
Medicinp fm ('nrp of indigpstion and con-

stipation. !.'. J. Standard . . . . . . . . . . . . .  40,153 
Medicinp for prpv('ntion of spasicknpss, D. 

Landauf"r .. .. .. .. . .. . . . ... . . . . . . . . .. . .. 40,152 
MediciIlP for trpatm('nt of f('vI>rs, T. H. 

Forgan . .. . . . ... .. . .. . . . . . . . . . . . . .. . . . .  40,149 
on and· mpdicinal prppar'atlons into wbich 

cod livpr oj] pntprs, cod liVPl', Southall 
Bros. & Barcbv . . . . .. . . . . . .. . .. . . . . .  40,148 

Oils, pptroh'nm, Gulf Rpfining Co . ... . ..... 40,173 
Optical systf'ms consisting of 01H' or several 

IPliSPS, firm of C. Zeiss . . . .  , . . . . . . . . . . . .  40,141 
Paper bag-so Union Bag & Pap .. 1' Co . . . . . . .. 40,129 
PapPI', toilpt, Scott Pappr Co . . .. . .. .. .... . 40,128 
Photographic goods, cf'rtain named, Chpm-

iscbe Fabrik auf Actien (vorm. E .. 
Schering) . . . ... . . . .. .. . . . . . . . . . . . . . . . . . 40,137 

Pigmpnts, coloring matters for production of, 
H. A. Metz & Co . . . . . . . . . . . . . . . . . . . . . .  40,175 

Pipes and cigar and cigar'pttf> tubes, Adolph 
Frankau & ('0. • • . • . . . . . . . . . • • • . . • . . • • •  40,135 

Razor bonps, S. R. Ilrot'sehpr . . .. . . ... . .. 40,1 J{j 
Rpmpdips, throat, J. H. Kolll . . . .. . . . . . . . . . 40,147 
Rpmf'dy for cprtain l1ampll disl'asps of hogs, 

A. L. Sevt'rill . . . . . . . . . . . . . . .. . . . . . .. 40,157 
Rempdy for elll'p of cprtain naIllt'(l dist'Hses, 

Krans MplliciIlE' Co . . . . . . . . . . . . . .. . . . . . . 40,15.0 
Soldf'ring and clpansing metals, solution for, 
·spav��
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Syrup and bpvpragps, c��l'tain namN]. A. J. 
Amelottp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tpa, S. Crooks & Co . . . . . . . . . . . . . . . . . . . . . .  . 
Tickpts, rpbatp, H. H. Morsp . . . . . . . . . . .  . 
Tobacpo for chpwing and smoking, scrap, B. 

40,161 
40.162 
40,127 

Duwf'l & Bros. . . . . . . . . . . . . . . . . . . . . . . .  40,169 
Tollf"t prpparations for thp skin, M. Petprsf"n 40,142 
Tonic laxativps, Paracamph ('0 . • . . . . . . . . . . .  40,154 
Vphfcolf"s. draft wbeph�d, Studebaker Brotbers 

Manufacturing Company .. .... .. . .. ... 40,178 
Washing componnd, G .  B. Holden . . . . ..... .  40,171 
Watf'rs, tablf', Oak Grove .. ... . . . . . .  .40,163, 40,164 
Whisk�', J. Bnchanan .. : . . . . . . . . . . . . . . . . . . .  40. 166 
Whisky. M. T. Jones ............ . . .. .... 40,167 
Whisky, Straus, Gunst & Co . . . • . . . . . . . . . .  40,168 
Whwi'\, still and sparkling, C. F. E. M. 

Ranch ... ..... ...... . ......... .. ....... 40,165 
Wirp and slat rpcpptaelps, cprtain named 

wovpn, lama Hamppr Co. . . . • . . . . . . . •  40,176 

LABELS. 
"CE'ntnry Club," for cigars, McCart':"Cbristy 

naximum of Porosity 
with Minimum of Risk 

All Weights for All Wants. 
SPECIAL WEIOIiTS FOR. SPRING. 

Pure W�l Hosiery, Shawls Shirt 
ALSO ; ,�raists, Steamer Rugs, Bath Robes. 

Pajama Suits, Abdominal Bands, etc. 
ILL USTRA TED CATALOGUE FREE. 
DR. JAEGER S. W. S. CO.'S OWl STORES. 
NEW YORK : 306 Fifth Ave., 157 Broadw.ay. 

BROOKLYN : 1)04 Fulton Street. 
BOSTON : 230·232 Boyiston Street. 

PHILADELPHIA : 1510 Chestnut Street. 
CHICAGO : 82 ;,tate Street. 

A GEN TS IN ALL PRINCIPAL CITIES 

I Pont my Own Cards 
Circulars. newspaper. Press. $:1. 

Larger size. $11-1.0 O. Money Shyer. Bhit p r ofi t s  prin t i!lg for others. 
'rype BPtting easy. rules sent. Write 
fo� catalog. presses, type, paper, etc., to 
factory, The Press Co •• Meriden. Conn. 

EVENING STAR E LECTRIC FLASH LIGHTS 

We make a full line of Electrical Novelties and 
Dry Butteries. Also General Selling Agents for 
Wil�'ams Spark Coils. Send tor Catalog and Prices. 

E LEC TRIC CONTRAC T C O .  
202·204 Centre St., N.  Y. '1 54 Lake St., Chicago. 

ELEC TRO MOTOR. SIMPLE, HOW TO 
m�ke.-By G. M. Hopkins. Description of a small elec
trlC motor devised and constructed witb a view to as !'list
lng amateurs to n.;ake a motor which millht be driven 
with advantage by a current derived from a battery. and 
which would bav� Bufficient power to operate a foot 
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JeAN SUPPLEMENT, No. 04 1 .  PJice 10 cents. To be 
had at this office and from all newsdRalers. 

DIXON'S 
Jlmerican Pencils Graphffe 

Just one man. The exception that proves the rule. Write 
for free booklet W 

JOSEPH DIXON CRUCIBLE 

The American School of Correspondence 
offers instruction by mail in the 

foJlowing.courses in 

fN6 1 N f f R I N 6  
The instruction beinll under the super
vision of members of the faculty of 

Armour Institute of Technology. 
Cour8es ln 

Electrical, Mechanical. Ci vil, Locomotive, 
Stationary, Marine and Sanitary Engi
neering ; Architecture, Navigation. Re· 
frigeration, Mechanical and Perspective 
Drawing, Sheet Metal Work, lelegraphy 
and Telephony, Textile Manufacturing 
-also 40 short Engineering Courses. 

In addition to the reaular instruction 
�g�:;!; s���ej�.r!t,fedll aE1i;f!;��7c� Reference Library (in 10 VOlumes) as a heZp in their studies. 

AmericanSchool ofCorrespondence 
at 

Armour Institute of Technology 
CHICAGO, ILL. 

M AT C H  M AC H I N E R Y .  
W e  manufacture everything pertaining to the busi

ness. The Very Latest Process. We will furnistl 
8 manager or teach any purchaser the business. F. W. MURPHY & BRO., 

1118 Ashland Block, Ctlicago. m .. U. S A. 
" THI S BEATS NEW JERS E Y . "  
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and forms to PHILIP LA WRENCE, late A ss't Hec. of State, 
Huron. S. Dak. or Room K. 20th floor. 220 lI'way. N. Y. 

Mathematicians ""anted 
The profeflsion of actuaryship offers a splendid field 

forthose possessing mathematical abihty. as positIOns 
command $4,000 a year and over. Our course iM prepared 
by leading actuaries and is under their supervision. 

Address 
CORRESPONDENCE SCHOOL 

4 1 6  Walnut St., Philadelphia, Pa. 

WIPING TOWELS FOR MAeHINERY Best quruity, low�st priced. cheaper. more e1fective. 
and safer than cotton waste. 

George s . .oro"," .. , 312 Warren St., Boston. Mass. 

SP�����I���T�t��1�.�I��· t:;�M���I�.E�R��;�S. 
GLOBE MACH.& STAMPING CO.9IO HAMILTON 5T. CLEVELAND.O. 

I 
INVENTIONS DEVELOPED. I WALTER K. FREEMAN, M.E. 

Special machmery, electrICal and chemical ap
paratuB made on sbort notice. Good accommo-
dations for inventors. illl E. 2311 St .• New York. 

"('O�l'�bi·". ; ;  ' i,;; ·i,:��."B."i,'i��b�I: · &"C� : : : : : : �:��� BEAUTIFUL HOMES. 
"Cronrh's Ammoniatpd Soap, " for soap, The NICKEL PLA't'E ROAn is selhng special round- FREE C
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Crnnf"h ChpmiC'al ('0 . . . . . . . . . . . . . . . . . . . .  f),f),!!) trip HomeseekerB� tickets on first and third Tuesdays 
" DpfialH'p, " for tPHS, B. �'is('h(>r & Co . . . . . .  !) 9�3 i each n;lOntb to pomt� all throUU'h tbe. West, good limits 

Prospectus for 1903 for" Architect.' and 
Builders' l\1agazine," monthly $2 a year. 

WM. T. COMSTOCK, Pub .. 23 Warren St., New York. 
"King Edwat·d," for tonsorial iJalm, J. Ii.... ' returmng ;  also speCIal one-way COJOniBts' tickets to 

D Z b It & C 9 02" P,�ciHc 'CoB:Bt and �nte�medi8:1 e Points, at very low rates. f> pa au ,0 . . • . . • . . . • • • . • • • • . . . . .  
9

' 9 '{6 � mest tram serVICe. InCludlflj tourists' sleepers. See : :tl�rl�tY
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�: . ' local a�ents or write A. W. cclestone. fl. P. Agt .• 38.S ��� 
nt'r . . . ....... . . . .. .. . ..... ......... . .. .  9,928 �r���
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TYPE WHEELS. MODELl L.EXP£RIMENTAL WORK�8MALLfMUtlllERY: NtlVEl.TIE8 . ETC. NE.W TORI( aTE� WORKS 100 NASSAU aT N.Y .. 
"Lov(' Bll'nd," for tpa and coffpp, A. L{'vaur 9,9Hl 
"Mandarin," for teas, B. Fischpr & Co . .. .. 9,935 
"MoC'hopttE", " for cereal coffeE', Maizpnp Food 

('0. • • . . . • . . • • . . • . . . . . . . . . . • . . • . . . . . . • • . .  9.9�0 
"Nonparpll," for tpas, B. Fis('hf'r & ('0 . . . .  9,937 
°011(' Kip Chamois Skins," for chamois skins, 

Drlledin" Bros. . . . . . . . . . . . . . . . . . . . . . . . . .  9;922 
"Qnppn Qnality, "  for tpas, B. Fischpl' & Co . . 9,9� 
"SPlIilpts ." fot a mpdiclnp, Senilf't Drug Co. 9, 924 
"Stop-AC'hp," for s mpdicinf', J. H. Hafpr .. 9,925 
"Thp Hlndoos Rhpumatlc Rpmpdy," for a 

medicine, J. Littlejohn . . . . . . . • . . • • . . . . . .  9,926 

PRINTS. 
"Banjo Conductor, " for banjo ('onduC'tors for 

milk cooling ontfits, Rtar Mllk Coolpr Co .. 655 
"Floor Cylindpr," for Hoor ('ylindprs for milk 

cooling ontfits, Rtar Milk Coolpr Co ...... 634 

.;'����;:'��3������������&\, Are.lo��lnS'.::,;;;gk:l�t��t'll�'il Model or Experimental 
i.R OIL--S MELTER-- MINES � W HAT WE DO-HOW WE DO IT dI Dividend_Paving Mining, Oil and Q; will be sent to you on request. dI Smelter Stocks, Listed and W KNICKERBOCKER MACilINE wonKS, Inc., dI Unlisted. our Specialty. Q; 8.10.12 Jone. Street, New York. 

i D����&AB�!k���i!!!e��· i I Members N. Y. Consolidated Stock Exchange. \1/ 

I 66 BROAD WAY & 1 7  NEW ST .• NEW YORK. I �����R�,�i��?':T� B��d:a��:i!�my
e
o':��it�

or
k

. 
• Booklets giViog our successful pla

.
n for realb:ID� tbe lorge • •  

Inter�t and proDt8 of legitimate mhilng, oil :md MODELS ·' EX PERIMENTAL WORK � .s!neller II1\'estment!>, sub. blanks, full particulars, etc .• @lent • OL • IL tree 011 n.ppUt>n.tiOIi. Ii inventions developed. SpeCial Machinery. 
'��E!E!E:E!ElEiE!E!E!E!E!E!ElEiE!E!ElEiElE!e: E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 

"Funnpl and ('ondnetol" " for flmnl'ls and ('on· 
dnctors for milk cooling ontfits, Star Milk 
Coolpr ('0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cement Books How to Use Portland Cement. 
• 500.; Monier Cement & Steel,5Oc. 

656 Cement and Engineering News, 162 La Salle St., Chicago M OD� L. IQ C A TA C = U C S r R e e  
� 5 """ UNION MOOH WORKS 

&. CoE.A <:t:J 19 3 CLARK CHIC GO .  
" Humpty Dumpty's Gl'patpst Rhow on Eartb, " 

for toys. A. Schopnhllt ('0 . . . • . . • . . • . • • • .  652 
"Milk Funnf"l and Lid," for milk fUlllWls and 

lids for milk cooling ontfits, Star Milk 
Cooler Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657 

"Rainipr," for bppr, Hpl1dprson Lithographing 
('0. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65� 

"Star Milk Collecting Tank." for milk collect· 
ing tanks for milk C'ooling ontfits, Star 
Milk Cooler Co. . . . . . . . . . . . . . . . . . . . . . . . . .  658 

UBtar Milk Rpcpiving Tank," for milk tanks 
for milk cooling outfits, Star Milk Coolpr 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65fl 

I<Trap ('loth Strainpr," for milk strainers, 
Star Milk Cooler Co .... .......... ........ 660 

A printpd {"opy of thp sppcificRtlon and drawing 
of an�r patent in thp fnrp�oing list, 01' any patpnt 
in print issupd sincp 1 86�, will be fnrnishpd from 
this officp for 10 (,pnts. provided ttl� namp an·) 
nnmbE'r of thp pat£'nt dpRirf"d and th(> datE' hp 
J!'lvpn. Address Munn & Co., 361 Broadway, New 
York. 

SAVE HALF YOUR CIGAR MONEY AND B ET A l ETTER 

Ca.nadia.n patents mar now he' obtainpd hy thp in� I ventors for any of thp inventions namr-d in thp forp-
fa!

I
r�ss l

i
�

t
�nn �

r 
Co�:

r
�6; B��ad�:�

ri�e
Ne:ayt���.

l
ar8 .... _______________ -= 

© 1903 SCIENTIFIC AMERICAN, INC. 

S MOKE 


	scientificamerican05021903-343a_Page_1
	scientificamerican05021903-343a_Page_2
	scientificamerican05021903-343a_Page_3
	scientificamerican05021903-343a_Page_4
	scientificamerican05021903-343a_Page_5

