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a train running at the rate of 1,000 feet per 

second a cannon were placed, pointing in an 
op,posite direction to that which the train was 

"unning, and at a given milepost the cannon 

be tired. That the velocity of the cannon 
!Jail was also 1,000 feet per second, at the end 

of the first second, where would the ball be in 

relation to the milepost? A. The ball would 
move forward with the motion of the train at 
a velocity of 1.000 feet per second, and back

ward with a velocity of 1,000 feet per second 

by the force of the powder. It would therefore 
fall vertically to the ground as if not in mo

tion at all. This is a simple application of 

Newton's First Law of �iotion: "A given 

forc� will produce the same effect, whether it 
act upon a body at rest or in motion, whether 

it act alone or at the same time with other 

forces." The ease is the same as if you were 
to jump from a moving car, and should push 

yourself backward as you jump with the same 
velocity as you were moving forward with the 
car. You would stop in midair and drop to 

the ground without any tendency to forward 
motion, as probably you may have done many 

times. 

(8863) N. A. If. al'ks: What is the 
lowest point below freezing C. or F. that has 

yet been attained '! A. The lowest temllera
ture which has been attained by man is by 
the freezing of hydrogen. You will find in the 

issue of the SCIEXTIFIC A)!ERICAN for �ovem
bel' 22, 190:!, the statement that this is 14.1 
de!}.s. absolute. These degrees are Centigrade, 

and are the same as 259.6 degs. below zero C. 
(8864) P. J. M. writes: I wish to 

transmit wireless signals a distance of about 

150 feet, under a line of telephone and tele
graph wires; will above wires interfere'! lIow 

high shou Id the copper plates be'! And is it 
necessary to have them outside of the build· 

ing'! Does it make a difference in what position 
the induction coil and receiver are placed rela· 

tive to each other'! If so, what? A. It would i 
not seem that telephone wires should interfere I 
with wireless telegraph signals at a distance 
of only 150 feet. An experiment will quickly 
determine the matter. It is better to use a 
vertical wire than metal plates for sending 

the signals. Wires 15 feet high will be higher 
than are necessary under ordinary circum

stances. The sending and receIVIng instru

ments may be placed in any desired position 
relative to each other. We have published sev

eral descriptions of apparatus for the purpose 

and for 60 cents we can send papers (at ten 

cents each) which contain plans and descrip

tions of instrnments. 

(8865) E. S. asks: Have you any Sup
PLE:ME�TS, or can you give me the formulre for 

the following'! 1. For a method of treating 
paper so that when placed in circuit with a bat· 

tery it will act as a conductor of electricity. 
but not be decomposed by the current. A. 

Paper having pores filled with plumbago will 
conduct electricity without electrolysis. Any 

other form of carbon will answer the same pur
pose. If an electrolyte, such as potassium 
iodide or sodium sulphate, is used, the same re

sult with electrolysis will be obtained. 2. The 
formula for this: If a body of water 6 inches 
long and 2 inches in diameter (in a pipe) be 
moving at the rate of 30 feet per second, w ha t 

pressure will the water exert if suddenly 
stopped? A. A body of water 6 inches long 

and 2 inches in diameter, moving at a velocity 
of 30 feet per second in a pipe, will strike a 
blow of 20 foot-pounds. The water weighs 

nearly two-thirds of a pound, and moving 30 
feet per second will strike a blow of 30 X 2-3 = 

20 foot-pounds. The water will strike a blow 
in this case like that of a solid, a stone or bar 

of iron, of the same weight. 

(8866) E. R. A. writes: Will you 

kindly inform me how to prepare colored 
cements from shellac, which dry hard and 

can be French-polished immediately'! Can the 
shellac be colored with anilines, and what 
is the process'! A. The shellac may be simply 

n..e:ced and mixed with mineral pigments, snch 
:IS ocher, umber, Venetian red, etc. If too 

hard, a small amount of wax can be melted 

with it. 
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(8867) O. W. asks: Is there any dan
ger in shooting Dupont smokeless powder? Is I 
there any difference between nitro-glycerine i AlIJ""}�""sil,,-I.Ete,,,�an�,":,!e. 

powder and smokeless powder'! If there is, 
what is it? A. Dupont's smokeless powder with 

ordinary care in handling, is safe. Nitro

glycerine is one of the components of smokeless 
powder. The other ingredient is guncotton. 

(8868) F. O. M. asks: Could you tell 

me as to the value of mica plates as an insula
tor for the electric current as compared with 

glass or vulcanite, etc.? A. Mica constitutes a 
most excellent insulation for the primary of 

!lon induction coil if large pieces can be found, 
so that the air gaps between the pieces will not 
furni�h a path for sparks to pass. Rhellac and 

not glue is the proper adhesive for retaining the 
sheets of mica in place. Several sheets should 
overlap, like shingles. Glue naturally absorbs 

moisture, which will ruin the insulation. We 
cannot advise the method of winding the sec

ondary which you propose. No coil of any 
length should be wonnd back and forth in a 

single layer. It would ruptnre its insulation 
and spark from one part of the secondary to 
anoth,,'· part of thp secondary vpry soon. All 

coils of any size are wound in sections. 
books upon coil making give full instruction 

for doing this. See also SCPPLE)IENT No. 1124, 
whirh contains full plans for a coil giving 

a \i-incll spark. 
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Paulinptti ........................... . 
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A. Nilson . . . . . .. . .. . ...... ... . . . .. ... 721,3�;l 
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Blt·aching apparatus, fabrie. Floqupt & H 0 LAN D Bonnt't .. ... . . ..... ..... . .......... . . . 721,4:�(j L Block construction. hollow. B. L. Blair . . .  721,G;�-1 
Boiler ht'ad. stpam. II. Vail ......... .. . 721,:�4-1 MOTORS Boilpr SUIH'rheatpl'. tubular, W. SrhmidL. 721,2-12 
Boilt'r tube cl paIWl'. II. C. Ryding .. .. . .. . . . 72 1,009 

FOPR SIZES Bolt clipI>t'r. H. 1(. PorteI' . . ........ . . .. .. 721,232 l�h. p., air-C'ooled for Bicyclesi Bolting maehhws, cleaning dt'vic(' for ust' nl:-o all accessorie8 for in cOlllwction with, R. A. Stnb h s  . ... 721,2ti1 MotuI' Cyclee. Book, hymn, C. Campion ................ 721,14B 23{h. p.,air or water-cooled. Boot or shoe edge trimming mllehint', W. {lh. p., water· cooled. 
Thompson . . ... ..... . . . . ......... .. . . .  721,398 10 h. p., water· cooled. 

Bottlt', non rpfillahle. Atzht'rgPI' & Ppters . .  721,493 and Price List. 
Bottle stoPPt'r. l\'J. Hartog ... ..... ; ..... 721,2DD Th H II d Ate 60 Van Winkle Ave Bottle stopper, J. L. Rug"r ......... . .. . .  721,�30 e 0 an u 0 0., Jersey City, N. J. " 
Bottle steppl'r, II. Campl>"ll ....... ..... .. 721,5�1 _ 
Rottle washing ma('hillt', J. A. Prlnc" .... 721,233 "CUSHMAN" Brake apparatus. automatic fiuid pressure, 

�f. Corrington . . .. . . ... ... .. . . ...... . .  721,428 
Brakp beam, trussed, Huntoon & Robi-

schung . . ... ... . . . .. . .... . . . . . . ...... .  721,50-1 
Brake shop, Stinson & P arkt' . . . .. ... .. . . .  721,G20 
Brick, adht'sivt'. ".,.. Ila,\'how ............ 721,441 
Brick machine lubricating dpvict'. C. C'ham-

bel'S, Jr. . ........................... 721,lG2 

�����, h�ide�: "'� }'U���b):':::::::::::::: +�tm 
Brush, W. A. P1lhllll'Y . . ............ ...... 721,001 
Brush. polishing. A. E. \Yatkins .. ........ 721,2t:i;� 
Bubble blow('1', "T. E. All .. 1}. • • • • • • • • • • • • •  721, l;�,j 
Bubble blow('I'. P .. D. lIurt<'ll . . ... 721,:n;{ 
Buck(·t s, apparatus for automatically dis-

charging, W. P. Slll'rman . . . . . .... .. .  721,33:1 
Bucklt'. J. K Soul't'k, l'PiRS1W • • • • • • • • • • • • •  12,uR6 
Buggy top support. ·�V. F. Brown ........ . 721,G;{B 
Building construction. C. D. [ Jig-gillS ..... 721,lSB, 
Burial caSt' protector. II. D. Clark ......... 721,35G I Button. collar. II. Lalldlllull .............. 721,203 
Buttonhole substitutt'. .L B()�'lt' .... ...... 721,419 
Cakt's from polygonal hlankR. lIlUllUfHcturt" 

of, J. J. Forst,,!, . . ....... . ........... 721,173 
Calipt'rs or dividprs, �. E. :\IIll'tin ....... 721,379 
Can. Sep Oil ca11. 
('an folding support. W. L. Jasinski ..... . 
('ar convpyer. H. J. Smith ............. . 
Car. dump. E. D. Havpn ................ . 
Car. dumping. C. D. Pagp . . ... .. . ... .... . 
Car fpndpr. G. E. """right .............. . 
Car fendpr, J. Roc1an<1t ................ . 
Car fpndpr. strt'et. L. Dt'vt'rs ........... . 
Car, motor. H. Austin .................. . 
Car switch operating lIlPchanism, strpet. 
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R. A. Brock ....... ..... ......... ... . 721,279 
Car whpels. manufarturing. Buhoup & Ritter 721,032 
Car ventilator, A T. l<�ox ................ 721,Gtifi 
Carbureter, A. 'Yolff ..................... 721,241R 
Carriage ('all hox, I. T. Smith ... ..... ... . 721,337 
Cart protpctor. lln�h, J. "T. I1path ........ 721,301 
Cartridgp, blaRting'. T. F. Dnrham .......... 721,4:12 
Cartridg'p. guidt, for inNiot' tubf's of blast-

ing. T. F. Durham .................. . 
Cash rpgistt'r • .  J. H. :\leCormi{'k ........ . 
Casting macbins, W. A. )'IcAdams ...... . 
Cf'IlSer, B. "T. .\hne .................... . 
C hain coupling' dt'virp, C. II. Smith ....... . 
Chain tightt'lling dt'vicl'.  Ji J . •  J. O'Yallpy . . • .  
Cbnrn, L. Van Olst . . . . . . . . . . . . . . . . . . • . . .  
Cigar lig-htt'l·. F. Kl':tt'Ilu'r ............... . 
Cigar tray. comhination, .T. A. Hyle ..... . 
(,Igarf'ttp making' ma('hinp, L. B. Baron .. 
CilH]pr hOPlwr. J. Bpl'g .... . ... . .. .. . ... . 
Cirruit brpaker, H. P. Ball . . . .. . . . . . .. .  . 
Clasp, F. A. Wprnig ................... . 
CIt-viS, H. Wpsteott ................... . 
Clip applipr. G. J. van Rehott ........... . ('100. (,l'uRhpl', .T. G. F'inlpy ............ . 
Clospt ba�in fwatR. �anitary cover for. H. W. 

721,4:n 
721,--150 
721,�Hl 
721,1�� 
721.�D7 
721.fi:m 
721,255 
721,-1;)0 
721,5BG 
721,5:13 
721,139 
721,273 
721,2G� 
721,530 
721,480 
721,170 

Lt'itch . . . ......... .... . . ... .... .... .. 721,G7B 
Clothf's ,vring-pr. R. (1. np�"kmnn .. ... ... .. 721,138 
Clutch n1PC'hallism, A. R Norris. rpissnf' ... 12,08fi 
CO:lstpr brnkf'. C. GloY.�r ........... 721,437 721,43R 
Cock, saff'ty glljO:l . .Tt'llRt' n & f'hl'istt'nR.'n .... 721.�OR 
Coin rpcf'pta(']p. ,,:rarrnan & Wlntr'r . . ..... 721,202 
f'okp drawt'r, J Olit'S & DonohoI' . . .. . .. . ... 721 ,m!� 
Collar, hrpl1!'1t, G. JiJ. Pratt .............. 721,�R8 
Coloring' mattf'r for "'aRhahlf' fabrics, rt'mov-

ahlp, �L L. FiRhpr .................. 721,2!lO 
('omllrf'RSor rlischnrgp valvp, It V. Noru-

hf'rg ........ .................... ..... 721,221 
Computing d(>vi(,(l, W. 'M. \Vhf'ilrlon . . .. . . 721,40;'1 
COlldf'nsPI', injPctor, ,,:r. II. ('onghlin .. . . . . 721,171S 
CowlpllRPI', �nl'faf'p. H • • Tn!1k(�rFl ... ......... 721,�10 
Conduits, apparatus for as{,f'rtnining the 

('oudition of pipp, K. I��. Rtllllrt ....... 721.-17t-j 
Conrluits, ('oupling' for ('onvpyprf.:l 01' 1'o(lFl 

for purposf'� or u ndf'rgl'onnrl, T . .T. COPf'. 
f'Ollvprtlhlt' fnrlUlf'P, F. F'lphl'g'pr .... . 
COllvpypr, pnf'nmatic, .T. R. Rnrgf'RR ..... . 
Convf'Yf'l' Rnllllort, C. )-It't7.gf'I' ........... . 
Cnl)�'lng maf'hinp, F. SOPllIwf'kpn ....... . 
COl'lwr 111atp, sanitary. K Ji'llnkp ........ . 
COI'S"t, J. II. Thornton . . . . . . ..... . 
Cors.'t, matf'l'lIit,v. 1\f. lfJ. L"ig-hton ...... , 
f'otton choPPf'r, n. C. Tall('�7 ...... .. . 
f'onpling. f-lfl(, F urniturf' f'Onllling. 
Conpling {h'viC'P, I.'. G. IIng-hps ........... . 
Conpling knncklp, I��. C. \YHshhnrn ....... . 
Crntp, folding'. J. H. Grn�7 .. ' .. .. . ...... . 
Crat('. RhiPlling. H . .  T. 'VillialllR ......... . 
Crf'Mlll Rf'parator, cf'ntrifngal. E. It'. & L. J. 

Hpudpri{'h ........................... . 
Crnshing roll. W. C. 'Madgf' ............. . 
Cult1vntor attachulPnt. n. C. Hntt·m:lll .. . 
Cultlvntor planting attnchmpnt, .T. n. 

Hutcherson • . . . .  , ........ . .. . 

721.427 
721,fi"t; 
721.14:; , 
721.21:; 
721.�;lH 
721.171> 
721,(j21 
721,fi7tl 
721,nlR 
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721.2!16 
721,il42 

721.1Ril 
721.21lR 
721,277 
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The Ba.la.nced Motor 

Patents Cover the Three-Speed Transmission, 
the Most Distincti ve Feature ot' the 

Haynes .. A ppel'son Car 

in1.��Sy
t
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of the French gear, and 1<3: more flexi.ble under all road 
g��r�!iOi�S !�f��e���.
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oped through tea years of hard service, and bas been �h�i ������1s�����!:d�.under all conditions than any 

i!!hould this be ofinterest, we shall be glad to 
tell you moreabout it. Send for our literatllre 
THE HA YNE5.APPERSON CO., Kokomo, Ind. (The OldR�t Builders of Mowr Oars in America) 
�ati.onal Automobile Mfg. Co., San Francisco, agents 
tor Pacific Coast. branch store,381 to 885 Wabash Ave. 
Please mention the SCIENTIFIC AMERICAN when you communicate with us. 

The MEDART 
BOAT BUI LDI N G  
MATERIALS 

brin� boat construction within the 
range of amateurs, at a sm9.ll cost. 
Yachts, Launches, Row Boats. 

Send stamp for catalog. 
FRED MED ART, 3 5 45 DeKalb St., SI. Lo uis, M o .  

BARKER MOTORS 
I to 8 H. P., $80 to $220 

Ha ve more good points, fewer 
parts and require less atten� 
tion in operation than any 
other. 

launch ... Valves. Speeialti ea. 
C. L. Barker I Norwalk, Ct. 

Gasoline Launches 
and Engines f!.e:n�he� and Eng&ne& 
Tregurtha Water-Tube Boilers 

Bargains in Second Hand Launches. 
Send SIX 2-cent stamps :for catalogue. 

MURRAY & 'l'REGURTHA CO., 
340 West First i!! t .. South Boston, Mass. 

A " Motorette 
Runabout" 

of beauty and utility is shown 
5 h. p., Single Cylinder, De 
Dion" type. Weight, 720 lbs. 
unloaded. 800 Ibs. when filled 
with water and gasoline. 

Mechanism perfect and easy 
to underst&.nd and operate. 
All parts hlghly finished and 
with a vie.w to cotnfort and 
dural.lility. Most useful and 
economical machine on the 
market. Light and strong. 

Write for tree illustrated 
descriptive booklet to 
The George N. Pierce Co., 

Buffalo,N. Y. 

Scientific American MARCH 7, I903. 
Cultivator, wheel, J. A. Smethers • • • . • . . .  721,335 
Curtain fixture, H. E. Keeler . . . • • .  721,448 721,449 
Curtain guide, cabinet, J. M. Wege • • . . • .  721,403 
Damper, stovepipe, L. F. Cutten . . . • . . . • •  721,429 
Die, J. C. Foster .. .. ... . . .. .. ... .. . ... . . .  721,172 
Disinfecting or other purposes, composition 

for, H. S. Blackmore, reissue . . • . . . •  1 2,084 
Display card, H. Brosius . . . . . . . • . . • . . . . . . .  721,143 
Display rack, J. D. Clark • • • . . . . • . . . . . .  721,424 
Display stand. F. Simon .. . . . . . .. . . . . .. . . .  721,245 
Dock, dry, E'. O'Rourke .. ... . . . 721,222 721,223 
Door check, Skidmore & Tyer............ 721,334 
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Draw bar equipment, J. J. O'Brien . . . . . . . •  721,523 
Drawing board trestle, L. F. Schilling . . .. 721,637 
Dress shield attachment, V. Guinzburg ... 721,366 
Dust collector, E. R. Draver . . . ..... . .. .. 721,360 
Dust pan, E. Green . . . .. ...... ... ... ... .. 721,365 
Dyeing machine,' J. )A. Willard ..... ... .. 721,630 
Electric circuit switch, J. J. Wood . . .... 721,410 
Electric controller, J. H. Holland . . . . . . . 721,372 
Electric switch, A. "T. Horn .......... .. 721,194 
Electric time switch, A; W: Lauter, Sr . . . . 721,205 
Electrical connection binding screw, G. W. 

Goodridge ........................... . 
Electroplating apparatus, J. "Talters .... . 
Elevator, G. W. Kramer ................ . 
Elevator brake and governor, fluid actuated, 

C. Hoff ............................ . 
Enameling machine, H. Claus ............ . 
Engine igniter, grrs, J. Cereghino ....... . 
Engines, vapor feeder and throttle for gas, 

E. II. Rousseau ..................... . 
Eraser cleaner, R. J. Riley .. ........ ... � . 
Etching apparatus, J. A. Holmstrom .... . 
Exca va ting, conveying, and loading ballast, 

721,559 
721,402 
721,571 

721,303 
721,155 
721,285 

721,238 
721,237 
721,445 

machine for, A. Torrey, reissue .... . 12,087 
Fan, "T. E. Coleman ......... .. . ... 721,156 721,llJf 
Peeder, sucking, M. T. Phillips .......... 721,384 
Fef'(ling apparatus, boiler, C. Crompton ... 721,159 
Fence post mold, W. W. Pattull 721,224 
Ff'rtilizer distributor, E. L. Braxton .. . .. 721,142 
Ff'rtilizer distributor, F. L. Atwood ...... 721,272 
Fertilizer distributor, 'V. Fetzer ......... 721,554 
File, prescription, J. H. Lytle .... ....... . 721,454 
Files, etc., spring lock attachment for bill, 

R. B. Wilson ...................... . 721,349 
Filtering and oiling system, oil, F. E. Col-

lins . .  . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. 721,426 
Fire-alarm system, B. P. Ketcham . ...... 721,520 
Fire escape, Witham & Bryne . ....... ..... 721,488 
Firearm support, R. J. Clyde . ....... ..... 721,425 
Fishing float, J. ,V. Wilson . . . . . . . . • . . . . .  721,267 
Flue cleaner, Ruggles & Hower . . . . . .. . .  721,608 
Folding machine, A. J. Maskrey ...... .... 721,589 
Fork and spoon, A. G. Smart .. ... ... . . ... 721,247 
Fruit picker, G. W. Clark . . . ...... ..... . 721,154 
Frying pan, A. Anderson . . .. . ........... . 721,491 
Furnace, C. W. Robinson . . . .............. 721,329 
FUrnace charges, apparatus for forming 

blast, A. S. Dwight . . .. . ....... ..... 721,505 
FUrnace charging machine, S. T. & C. H. 

Wellman ...... . ...................... 721,627 
FUrnace door opener, Henderson & Thomp-

son . . .. . ......... ..... ................ 721,302 
Furnaces, apparatus for preventing top 

explosions on blast, R. Berg ........ . 
Furniture, combination article of, J. 1tloran 721,593 
Furniture coupling, F. L. Forster . . ....... 721,292 
Fuse box, J. K.' Morgan . . .. . ........... .. 721,217 
Game, C. H. Crandall . . ... . .... ...... ... 721,544 
Games, appliance for picking up balls em-

ployed in table tennis or other, E. A. 
Jeffreys . .. ..... ....... . . ........ . ... . 721,196 

Garbage ' or other receptacle, ,V. 'Raster . .  721,604 
Garment supporter, W. S. Hunkins .... ... 721,305 
Gas burners, means for packing double jet 

acetylene, J. W. Bray ............ .. 
Gas generating and burning apparatus, J. C. 

Teller .............................. .. 
Gas producer, L. Genty ................. . 
Gas tube, connection locking device, 1. 

Lindner . ........ . ...... , ............. 721,577 
Gases, purifying blast furnace, G. 'J. Snelus ,721,617 
Gate, G. S. Patrick . . .. . .. . .. . .. . ... ...... 721,000 
Gearing, J. R. Carter . .... .. . .. .. ..... ... . 721,149 
Gearing, belt, L. Rottenburg . . . .. .... . . .  721,394 
Gearing, variable speed, C.' Upton ..... .. 721,401 
Glass polishing machine, E. J. Hoffman . . .  721,191 
Golf ball, F. H. Richards ........ ... .... '1"21,463 
Grain dump and elevator, portable, J . . Rocke 721,466 
Grain, etc., machine for scouring, J. H. 

Pendleton .. ... .. ... . ........ .. .. . . .. . .  721,649 
Grinding machine, Z. R. Tucker . . ... . . . .. 721,400 
Grinding machine, L. Passmore ..... .. . . .  721,636 
Guns or cradles, saddle for, O. Bebnke . • . .  721,353 
Hair crimper,· M. A. Jordan . ... . . .. ... . .. .  721,197 
Hand or foot heater, electric, A. Zecken� 

dorf .... ..... ........ .... . . .. . .. . . . . . .  721,270 
Handle. See Bag handle. 
Harvester; beet, C. E. Bartlett . . ... .. . .. 721,496 
Harvester bundle carrier, self binding, J. F. 

Appleby ............................. . 
Harvester, corn, A. M. Meyers ........... . 
Harvesfer draft device, C. A.' A. Rand ... . 
Harvest,er, ,Kafir corn, M .. Bonnell ....... . 
Hat pin and fastener, C. B . .Garrison ... . 
Header, C. W. Harvey ................... . 
Headlight, J. Kirby, .Jr ................ . 
Headlight, electric, J. Kirby, Jr ........ . 
Headlight, locomotive, Reich & Coate ... . 
Headlight signal, T. C. Lauer ........... . 
Hides or skins,. treating" S. K. Felton, Jr. 
Hinge, J. Whithead ................... .. 
Hinge, ,gate, . R.ickel . & ,Potter ........... . 
Hinge, leaf, W. M. Gamble ............. . 
Hinge, ,window blind, W. C. Landt ...... . 
Hoist safety, devi��, . S. S., Walps ........ . 
Hoisting apparatus, A. E. Norris ....... . 
Hoisting machine, J. S. Sheets .......... . 
Horsesh.oe, J. Griffin ................... . 
Horseshoe, convertible, F. M. Marney ... . 
Hose supporter, D. Basch .......... ...... . 
Hose s-q,pporter, L. R Jones .............. . 
Hosiery,. manufacture of split foot, E. A. 

Hirner .............................. . 
Hot air furnace, R. Schlumberger ........ . Hub, venicle wheel, G. H. Smith ......... . 
Husking. machine feeding mechanism, I. D. 

721,351 
721,216 
721,525 
721,278 
721,512 
721,183 
721,647 
721,646 
721,235 
721,452 
721,55:1 
721,&11 
721,327 
721,177 
721,204 
721,481 
721,599 
721,396 
721,514 
721,456 
721,414 
721,645 

721,190 
721,471 
721,612 

Bate ...... . . . . .  " ..................... 721,137 
Hydraulic cylinders, controlling df'vice' for, 

S., W., O. E., C., & H. Hibbard ... . 
Ice and. snow melter, E. L. Tschantre .... . 
Ice breaker, R. W .. Reynolds ............ . 
Ice in stre.ets, etc., machiI�e for cutting up, 

721,562 
721,41V 
721,326 

Green & Larsson .......... ........... 721,364 
Illuminating structure, F. L. O. Wadsworth, 

721,256, 721,258, 
Ink well, A. L. Carter .................. . 
Inking "pad, . R. H. "Smith .......... " . .. . . . 
Iron, treating molten, H. Buderus ' ...... . 
Jar, S .. J. Dunkley ...................... . 
Ladder, swinging, E. L. Harmon ........ . 
Lamp burJ,ler, A. C. Denniston .......... . 
Lamp heater cut out, electric, H. N. Potter, 

721,259 
721,542 
721,474 
721,282 
721,166 
721,298 
721,358 

" . 721,387, 721,602 
Lamp, incandescent gas, W. S. Proskey . .. 721,650 
Lamp socket and fixtures, incandescent, P. 

H. Fielding ................ . .. . . .. ... . 721,435 
Ledger, loose leaf, F. B. Towne ' ........... 721,62 � 
Lifting. jack, J. T. Haskin . . ....... . . . . .. . .  721,439 
Lifting jack, Henggi · & Woodings . . . .. .. 721,518 
Lithographic press, R. D. BUncke . . . . . • . . .  721,420 
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LOCk, W. Schlueter . . .. . . . . . . . .... ..... . .. 721,470 
Lock safety attachment, E. L. Rugglps ... 721.4BS 
Log turning mechanism, W. M. Wilkin .... 721,40Q 
Loom filling tension device, B .. F. Lee ..... 721,206 
Loom shuttle filling carrier, W. Welch .... 721,�46 
Lubricating box for axlf's of overhead travel-

ing cranes, C. L. Taylor . . .. . .. . .. .... 721,252 
Lubricator, L. P. Caloin ........... . .. .... 721,284 
Mail catcher arm, F. M. Edwards . . ... .. . . 721,551 
Mail deliverer, F. M. Edwards ...... .. ... � 721,550 
Mail delivering and receiving apparatus for 

railway cars, R. Shedenhelm ..... .. . . 721,332 
1\1ail from cars, apparatus for delivering, E. 

F. Pywell ............. . . . . .. . . . . . . . .  721,234 
Manure carrier, ""Vest & Glor . . . . • . . . . . . . .  '1721,485 
Manure spreader, N. P. Hill . . . . • . . . . . . . . •  721,189 
Marking machine, C. S. McGirr . . .. . . . . .. . 721,522 
Mattress, rubber, .J. Holland ..... .. . . . . .. 721,192 
Measuring instrumf'nt, C. M. Towne . . . .. .. 721,622 
Measuring tapes, device for repairing ma� 

tallic, C. B. Alexander . . . . . . . • . . • . . .  721,411 
Mecl>anlcal movement, C. "H. "Fuller . . . . . .  721,294 

(Continued on page 18t) 

We Are Ma nufacturers 

of Complete Outfits 
for 

PROS PECTO RS, EXPLORERS, 

CAM PERS, CANOEISTS, 

FISHERMEN and SPORTSMEN 
Whether you camp in  the Polar Circles or  In  the 

i�8�\C:e -;gu�����avIg: o�if� �s��itable equipment, 
Our 1903 Catalogue contains 160 illustrated pages of 

camp necessities. comforts and conveniences. It is 
Worth a quarter. but will be sellt free to readers of the 
SCIENTIFIC AMERICAN sending for same to dept. F. 

ABERCROMBIE ®. FITCH, 
314-31& Droadwav, New York City. 

M O RAN FLEXI BLE JOI N T  
tor Steam, Air o r  l.4iq uids. 

Made in all sizes to stand any desired 
pressure. 

Moran F lexible Steam Joint Co .• Inc'd. 149 3d East st .. LOUISVILLE. Ky. 

A WO NDERFUL 
Canton Incandescent 
Gasoline light. 

Cheaper than kerosene. 
Ibndier than �as. 

Better than Electricity. 

f;:;
r

�':e�ost 3 ctS. 
No smoke; no smell ; one com
mall match �enerates alld li�hts 
them. You can read fine prmt 
45 feet, anl\ they are sold on a 
year's gu:-uantee. 
All styles tor in and out-door 
lightin·g, 100 to 600 candle 
power. 
Prices from %2.50 up, according 
to kmd. Catalogue N. 
Canton Incandescent 
Light eG., 

1220 E. 4th Street, 
CANTON, O. "Tum on the I�M"" 

BACKUS 
GAS &. GASOLINE ENGINE 

Simple.  Economica l .  D u rable. 
S u itable for all  kinds of  work. 

B ACKUS W ATER MOTOR, cheapest power known, 

Write for circular and prices. 

B ACKUS W ATER MOTOR CO .. Newark. N.J .. U.S. A. 

THE HIGHEST EFFICIENCY 
is uuaranteed in every 
one of the smooth-
runnin

lRENNAN 
GASOLINE MOTORS 
whicharemadeonthe 
latest approved pac
ternandar�safe, sure 
and quick to start. 
Free from vibration. 

:y::gi�li
al 

��:,
u
3ht���t O[y����b��f:t�l�ran�O�!r�Tc�i: 

Full protected patents ailowed. 
�ii����'k CkiWf;� S�3''': I,�

b
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t
:s�.

2
�!y �U':�.lr; 

VAN NORMAN 
Universal Bench Lathes 

bavea full lineofthemost 
i m  p r oved attachments 
10r Screw Cutting, 

Milling, 
Grinding, Etc. 

Send jor Oatalogue. 
W ALTHAM �I\ICH TOOL COMPANY, S p ringfie l d ,  Mass. 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
otherplatein 

the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

� 
These plates 

are 
especially 

adapted £01 
Tourists 

using 
Hand

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in 

ST. LOVIS. MO. 

New York: 32 East 10th Street 

Chicago: 1211 Masonic Temple 

San Francisco: 819 Market Street � .• Squabs Pay R:�! 
.l·- I Easier." need attention only part of 

time.. oring big price�. Raised in ona 
J".� &�:�rs, !�t��c��

ve
S:iid fg�1�iiig 

BOOKLET and learnthis immensely 
rich home industry. 

Plymouth Rock Squab Co •• 14 Friend St" Bosto n ,  Mass. 

"STAY-THERE" PAINT 
Is a new chemical substi.tute for oil-paint at one�1Jfth 
its cost. It is weather-proof and fire�pl'oof. Made in 
wbite, black, and 24 colors. Circular"" folders, and book� 
lets free, with price-list, on application to 

F. E .. HOOK, Manufacturer, 
to 27 HOOK BUILDING, HUDSON, MICH., U. S. A. 

Quality-Simplicity-Practicability 
These a�e the three important points studied in the 
manufacture of the widely celebrated 

CRESCENT SAFETY RAZOR 

a;;;jiWVi3?tUi' 
(ltES(.fNT 

1lli@:?4L.§ Am 
SAFElY RAZOp" 

iu�!J. ��g�
t
lh�

s
fa� 

that the blade i. 
forged from the 
finest English Raz
or Steel, tempe,red 
by an improved 
process. The sim
pliCity is shown in 
the ease with which 
the blade can be ad-. justed for shaving 

practabUity is that every part is in��r�t��l��6ie '!�� 
extra bJade� are guaranteed to fit. Sample by registered 
mail for $1.25. 
SOUTH INGTON CUTLERY CO •• Southington, Ct., U. S. A. 

W E  GUARANTEE ACCURACY 
i n  all gear-Tack and ratchet pa·tte,rn,B-ea'lJ 
and perfect running: and 
if tbe 
machines. 
fectwork. 
BUFFALO G 

!s a portable 100 ca,ndle power light, cost� 
lng only 2 cts. per week. Mak,'s and 
burns its ow. gas. Brighter than elec
tricity or acetylene, ana cheaper than 
k�rosene. No Dirt. No Gresl!le. 
rnSc:a!:�O�ith 

O;e��t�h�yl� �er�i���: 
warranted. 
Agents Wanted Everywhere. 

THE "BEST" LIGHT CO. 
87 E. 5th St., CANTON, Omo. 

ELEVATI N G  - CONVEYI NG 'b � !! " � �A'''",�6 <P� .... Coal Mining Machines 
ELECTRIC MINE LOCOMOTIVES 

POWER COAL DRILLS 

COAL HANOLING MACHINERY 

POWER TRANSMISSION MACH'Y • � �6� � :it�, � 01> 

COAL WASH I N G  MACHIN ERY � ".' o� � �"" 

? ? ? 
• • • 

-

What Do You Want To Buy? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in A.NY line of business. 
Novelties, Special Tools, Machinery, Equipment&, New Patent LABOR SAVING DEVICHS. 

MUNN " CO •• PubIl&hera of the SCIENTIFIC AMEIUCAN, a61 8ROADW A Y. NEW YORK. 

© 1903 SCIENTIFIC AMERICAN, INC. 



Scientific American. 

The 

Cadillac 
The Automobile 

that Solves the Problem 

Until the Cadillac was made, all 
a u t  0 m o b  i I e construction was 
more or less experimental. This 
machine is made on a new system 
developed from the experiences 
f)f all previous makers: the faults 
and weaknesses of the old meth-
ods have been aVooided and a new 
ideal of motor travel developed 
that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability, simplicity of 
operation , wide radius of travel, 
and reliability under all condi
tions of roads. You should not 
buy before examining this won
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of $ 100, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required-a very 
graceful effect in either use. 
Write for illustrated booklet N. 

CADILLAC AUTOMOBILE COMPANY, 
Detroit, Mich. 

i �t'
.��i,

at�gp:���u:r���, t�� �iSI:t':,t::'a·ti�� · "af; 721,633 
, M. J. �'uchs . . . . . . . . . . . . . . . . . . . . . . . . .  721,293 

Metal articles, wrapping material for pre-
venting tarnishing of, Flor & Murmann 721,171 

Metals, electromagnet for separating, G. H. 
Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,490 

Metals, metalloids, and alloys, producing 
and refining, E. Straub . . . . . . . . . . . . . . .  721,638 

Mett'r. St'P Water mett'r. 
Milk cooler and aerator, L. ,\Vells . . . . . . .  721,629 
MoltNl materials, apparatus for receiving 

and handling, P. Danckwardt . . . . . . . . .  721,288 
Motion reversing device, G. E. Tregurtha ," . 721, 624 
Motor, O. H. & A. �'. Pieper . . . . . . . . . . . . . .  721,229 
"Motor, C. J. Pollock . . . . . . . . . . . . . . . . . . • . .  721,461 
Motor, J. H. Grf'en . . . . . . . . . . . . . . . . . . . . . . .  721,561 
Mouse or rat trap, H. A. Alston . . . . . . . . . . .  721,531 
Music cabinet, C. P. Baron . . . . . . . . . . . . . .  721,532 
Musical instrument, mechanical, H. M. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,248 
Name finder, S. M. Thomas . . . . . . . . . . . . . . .  721,342 
Nnmbering or similar machine, E. G. Bates 721,276 
Nut lock, D. Biggs . . . . . . . . . . . . . . . . • • . • . . .  721 ,140 
Nut lock, W. Kellam . . . . . . . . . . . . . . . . . . . . . 721,198 
Nut lode , J. Applin . . . . . . . . . . . . . . . . . . . . . .  721,352 
Nut lock, G. H. Bigelow . . . . . . . . . . . . . . . . .  721,497 
Oil burning heater, P. Dufresne . . . . . . . . . . .  721,1('-.4 
Oil can, T. W. AI{'xander . . . . . . . . . . . . . . . . .  721 ,134 
Oil can, W. A. Reinf"cke . . . . . . . . . . . . . . . . .  721,606 
Operating table, C. Lyons . . . . . . . . . . . . . . . .  721,587 
Ore concentrator, Michelsen & Borglum . . . . .  721,591 
Overflow alarm for fluid receptacles, B. P. 

Fortin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 .508 
Packing, C. Restein . . . . . . . . . . . . . . . . . . . . .  721,391 
Packing, engine, L. S. & E. B. Cushman . .  721,287 
Packing material, G. R. Hayden . . . . . . . . . .  721,440 
Paint and varnish from woodwork, com

pound for removing, O. P. Catherman. 
Paper bag machine, Brown & Collins . . . . .  . 
Paper b�� machine, G. Mortson . . .  721 ,596, 
Pap{'r box machine, C. W. Gay . . . . . . . . . . 
Paper Clip, P. C. Lawless . . . . . . . . . . . . . .  . 
Peanu t grinding mill, A. W. Straub . . . .  . 
Ppn, fountain, A. Eberstein . . . . . . . . . . . . .  . 
ppnholder, W. C. Modisett . . . . . . . . . . . . . . .  . 

721,150 
721,144 
721,597 
721,557 
721,31a 
721,651 
721 ,549 
721,592 
721,363 Phonograph repeating action, E. Gilman . .  

Phosphates, making citrate soluble, W. 
Wolters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721,489 

Photographic ohjectivp, P. Rudolph . . . . . . . . 721 ,2�0 
Photographic printing apparatus, Herrman 

& EVerett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,369 
Photographic printing frame, Herrman & 

Everett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 .�7f) 
Picture machine, moving, W .  P. Warren . .  721,201 
Picture nail, T. C. Richards . . . . . . . . . . • . . .  721,464 
Picture support, Lore & Barr . . . . . . . . . . . . 721,579 
Pipe joint and valve in connection there-

with, T. W. Moran . . . . . . . . . . . . . . . . . . . 721,595 
Pitman connection, J. R. Carter . . . . . . . . . .  721 ,5f12 
Plow, ditching, A. Pinion . . . . . . . . . . . . . . . . .  721,27.,0 
Plow, sid{'hill, L. A. Davis . . . . . . . . . . . . . . .  721 ,545 
Plow, sod turning, W. N. Fletcher . . . . . . . 721 ,291 
Pocket prot{'ctor, H. C. Dexter . . . . . . . . . . . 721 ,�59 
Poke, animal, W. R. Evan8 . . . . . . . . . . . . . .  721 ,552 
Potato digg{'r, P. Brown . . . . . . . . . . . . . . . . . .  721,354 
Pow{'r from car ax]ps, device for transmit-

ting, D. E. Johnson . . . . . . . . . . . . . . . . . .  721,30D 
Press. See Binding press. 
Press mold, J. J. Forster . . . . . . . . . . . . . . . .  721,174 
Printing apparatus, fabric, F. A. Arbenz . .  721,49� 
Printing machine, J. H. Reinhardt . . . . . . . 721,2:{6 
Printing or grainiug machine, A. H. Sher-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing press gripper, F. l. Macauley . . . .  . 
ProjPctile, Wheeler & McJ{enna . . . . . . . . .  . 
Pulley rim section, F. Philips . . . . . . . . . . .  . 
Pulp machine, M. W. Marsden . . . . . . . . . . .  . 
Pulp strainer, P. Reinicke . . . . . . . . . . . . . .  . 
Pump, W. H. Westerman . . . . . . . . . . . . . .  . 
Pump, cattle, C. E. Griffith . .  � . . . . . . . . .  . 
Pump bead, H. M. Etter . . . . . . . . . . . . . . . . .  . 
Pump, rotary, J. B. C. Lockwood . . . . . . .  . 
Pumps, air brakes, compressors, or the like, 

diaphragm for, E. B. Rayner . . . . . . . .  . 
Puttying tool, �'. Egert . . . . . . . . . . . . . . . . . .  . 
Radiator air valve, F. W. Leuthesser . . . .  . 
Rail brace, T. A. Grithn . . . . . . . . . . . . . . . . .  . 
Rail joint, F. S. Pascoe . . . . . . . . . . . . . . . . .  . 
Rail joint and chair, combined, H. Kunkel 
Rail join t and cross tie, W. T. McBride . .  . 
Rail tie, W. T. McBride . . . . . . . . . . . . . . . .  . 
Railway signal device, C. E. Baker . . . . .  . 
RailwaY ,signal, electric, Cutten & Fraser . .  
Railway switch, A Ii. Brantner . . . . . . . . . •  
Railway switch, strlO'et, W. J. Bell . . . . . .  . 
Railway tit', mt.'tallic, C. 11 .... Fisher . . . . . .  . 
Railway track structure, H. B. Nichols . .  . 
Range, coal and gas, H. Chcvola . . . . . . . . .  . 
Ratcht.>t wrench, l\'J. J. "'"est . . . . . . . . . . .  . 
Recptacle, lion refillable, H. W. Avery . .  . 
Repl holder, W. McDougall . . . . . . . . . . . . . .  . 
Reflt,cting structure, }I'. L. O. ,"Vadsworth . .  

721,244 
721,377 
721,4�7 
721,228 
721,378 
721,391) 
721 ,G-!O 
721,297 
721,169 
721,207 

721,324 
721,168 
721, 621 
721,180 
721,524 
721,573 
721,218 
721,219 
721,136 
721,161 
721,141 
721,416 
721,555 
721,382 
721,423 
721 ,2/15 
721,494 
721,460 
721,257 

.;,:���:t�::!::!3���e�����S��$;���C\", 
R

Pft��t�I���b;�j���a��� . ����� . :�� . .  ����.
t���: : OIL--S MEL TER--MINES ·'Ii Revolving furnace, S. S. Barger . . . . . . . . • .  721·,275 

� Dividend_Paving Mining, Oil and W Rod .. nt exterminating device, J. B. Boy-

� Smelter Stocks, Listed and \Ii lan, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

• Unlisted. our Specia.lty. \ti ��ni�i �\\\ f::�d 
t��L��s�' rJ�����1:to�"io'r: 

� .
. . DOUGLAS, LACEY & CO. � s. T. & c. H. W,'llman . . . . . . . . . . . . .  . J I Rolling mill fe{'d tablps, manipulator for, 

Bankers & Brokers, Fiscal Agents, W 
C. H. Wellman . . . . . . . . . . . . . . . . . . . .  . 

• Members N. Y. ('onsolidat�d Stock Exchange. \li' l  Rolling tub{'s, l\'J. Manne��1��1�9 to 721,211, 721,213 � 66 BROAOWAY & 17 NEW ST.. N E W  YORK. W I Rolling tuh .. s, machin .. for, )1. lIann .. smann 721,212 
� Hwklets g-iYlug" our successful plan fo r reall,dng the large � Rotary engiIw, . C. C. Smith� . � . . . . . . . . . . . .  721,61! 
� llltere�t omi protlh of le gitimate milling, oil and '\Ii' Rounding machme tool, D. 1; . Shea . . . . . . . . 721,39n • s!lII!lter illvestml!llts, sub. btanks, full particulars, etc., 8ent \I! i Rug, traveh:r's, G. A. & A. Strom . . . . . .  721,250 
L tree 011 appllcatlon. f1; Ruler and hne gag{', S. Adlpr . . . . . . . . . . .  721,271 ·�€eeE;�·""·eE;'·""·""·€""·""·'·'·eeE!€E!E!eEl£· Safpty pin P. H. T. Paulinetti . . . . . . . .  721 225 . . .  ee . ·eee .eeee . . . . . . . 

Sail, J. C�uch . . . . . . . . . . . . . . . . . . . . . . . . . . .  721:286 

�.IO!I!:!III;oj�J?. each town to take orders for oar Be. 
Wgh Grade Guaranteed Bicycles. 

New 1903 Models 
" Beillse," "mpl,,. $8.75 
" Cossack," :il:h'G::: 810.75 
"Slbe,./an." • boau.,. $12.75 
"Neudo,.f," Road Rao,. $14.75 
n���t����"acg: o�\:�le,P�e 

want at 
one--third usual price. Choice of any 
Btandard tires and best equipment Oil 
all our bicycles. Strongest uuarantee. 

We SHIP ON APPROVAL 
c. o. D. to any ODe W'ithout a Ce71 t deposit 
and allow 10 DAYS FREETRlAL 
before purchase Is binding. 

500 Good 2nd·hand Wheels $11 to $8. DO NOT BUY .. bicycle until :rOil have written far our free eatalog ylth l&rge pbotonapb!o onp'IIovings and full deaerl.ptlona. 
MEAD CYCLE co. Dept. 5 9·C. Chicago, 

Sash fastener and lock, G. B. Pickop . . . .  721,385 
Sashps and frames, adj ustmf'nt for metallic 

windo,Y, J. L. Boyd . . . . . . . . . . . . . . . . . .  . 
Sawmill carriage set works, A. Cunningham 
Sawmill set works, L. J. lIallhart . . . . . . . .  . 
Schedule holder, C. II .... Pidgin . . . . . . . . . . . . .  . 
Scraping tool, Ii: P. Goldpll . . . . . . . . . . . . .  . 
SehH', pursing, W. 1; .... Harris . . . . . . . . . . . .  . 
Sewing and trimming mat'hhw, overseam-

ing, F. MaIsch . . . . . . . . . . . . . . . . . . . . . . .  721,315 
Sewing machine guid{', A. M{>l'kpl, et al. . .  721,590 
S('wing machine needlf", U. A. Manwaring . . .  721,588 
Shade fixture, S. Stewart . . . . . . . . . . . . . . . .  721,341 
Shade fixture, adjustable window, D. S. 

Dow . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shade holding device, C. L. Hopkins . . . . .  . 
Shaft for bolting or othpr machines. A. G .  

Mather . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . •  
Sh{'ep dips, making, Clark & Harris . . . . . .  . 
Shelf sUPllort, P. M. Wt'gP . . . . . . . . . . . . .  . 
Shirt waist retainer and conformer, F. E. 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shoe, ankle supporting corset, J. J. Lat-

tpmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721,574 
Shoe tr .. e, H. S. H .. ss . . . . . . . . . . . . . . . . . . . . . 721,44.1 

YOU ARE EASY Shops, machine for cutting articl{'s from the 
inside of, W. S. �'ultz . . . . . . . . . . . . . . . . 721 ,509 

Shutter fastener and settpr, H. J. Mohlen-
If you need a carpenter to helpyou repair your roof with 

I 

hoff . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  721 ,318 
Warre n's Natural Asphalt Stone Surfaced Roofing Signals. See H .. adlight si�nal. 

Has ' tach The best. and most ser- . S�gnal
, 

a.nd trumpet, combIned, F. L. Cham-
: . .. : . .. .  lap edge. viceable prepared roofing � . IH rIm . . .  : . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  721,151 . . . on tbe market [t is dur- SIlo, J. P. ChrIsh nRPn . . . . . . . . . . . . . . . . . . . .  721,543 

able, flr�-proof. and Ooes SIP�on fillN, (1. M., . Earl . . . . . . . . . . 721,547, 721,548 
not require painting. Skem holdpr, T. I\..mg . . . . . . . . . . . . . . . . . . . 721,375 

Comes ready to lay in Skirt supportf'r and shirt waist holder, com-
rolls containin� 103 sq. ft. 11ination, A. M. Brown . . . . . . . . . . . . . . . . 721 ,280 

Warren Chemical & Mig. Co .• 1 72 Broadway. New York �\�:fh
st����c��,,;�, 

c:';,�;�e,
. �: .  � . . .  ':.I�I.I��� ��Ug� 

Smplting, E. Knudspn . . . . . . . . . . . . . . . . . . . .  721 ,311 
�""""'� Snow plow, J. W. Russell . . . . . . . . . . . . . . . . 721,241 
� TUBULAR �����' i��¥�����t ga�� ����y �' . . �' . .  �2Ii,ih99: +��:�b� 
i DRI V I NO LAMP. ��l'::�ln';,g��i�iing�· Wr�di;;g�it�alii�g: .�� ·lik� 

721,406 

l 'l� is tbe onl v perfect nne. machinery .. flier for, C. S. McConnall . . .  721,457 
J 'I' will not. bLow or jar out. Spooling machine, Seidel & Dahlhaus . . . . .  721,472 
1'11 �Ive8 a clear, wbite li/lht. Squarf', framing, H. A. Bankston . . . . . . . . .  721,274 
rl' HI lIke an engine bead- Stackpr drum hay P E �nppr 721 616 
I 'r �6���s the light strai�ht I Stacker, pneu�atic: J: I{: Sharpe: 'j;: ' : : :  721:243 

b d f 200 t 30tJ ft Rtall, H. Locke . . . . . . . . . . . . . . . . . . . . . . . . . .  721,578 
IT �u��s k���ene 

o . . Rtall, portable, G. B. Buckingham . . . . . . .  721,540 t Send jor brnk' ( jree). Rtarch, m�king lump, J. M. Lyman . . . . . . . .  721,314 
R E O I ETZ CO 60 L . 

h t  S t  t N Y k .., ( Stpam bOller, E. Ward . . . . . . . . . . . . . . . . . . .  721,482 
. . . ,  alg ree�ew or . Steam trap, Koepler & Monahan " " " " , . 721,312 

Mention this paper and gct special discount. 
�-ESTABLISHED 1840. (Cont1nued on page 181) 

Next Door 
to the SUD 

I The timekeeping quali
ties of the Elgin Watch 
are perfect-next door 
to the SIlIU. 

Elgin 
is the 

Watch Word --�--------������+-���--
the world around, for 
accuracy and durability. 

Every Elgin Watch has the word ELGIN engraved on the works. 
Sold by every j eweler in the land. Guaranteed by the world's 

greatest watch works. Send for illustrated art booklet-free. 

Elgin National Watch Compan)'. Elgin. illinois. 

DRINK PURE WATER 
If you want to be healthy. Don't venture on drinking doubtful water. Always use the 

Filter 
which completely removes typhoid and 
cholera germs from the water. Send for 
circulars. 

BERKEFELD FILTER CO,. 
4 Cedar Street, New York. 

POTTER'S .. SPRING " BRAKE BLOCKS. Adapts the wbole length of shoe to wheel I 
under all circumstances. Hoes not squeak. , 
rattle, jump, or freeze Up. Will hold rubber : 
wear shoes without bolt� llr screws. Rpecial '. �a..�fe"r� ����:i�r�!W>�3����

r
� 
.
. y�I{}�r..A� i 

THE AI-A rd 'BICYCLE 
19.1b. WONVE7{. 

A Marvel of Strength, Speed and Beauty. 
Fully Guaranteed for Hat:d Eoad Riding. 

We manufa.cture Higb- I We wa.nt an Agent tQ 
Grade Wheels a.nd. our every loca.lity in tn. 
Prices a.re Right. United States. 

We mate the FIn .. t La.d!eI' and JuvenUe Wheela. 
Full particulars and Catalogue FREE. 

The Goddard & Allen Co.-, (186 State St.) Beloit, Wi •• 

The beauty of a 
is only paint deep. 

PATTO N 'S 
S U N - P ROOF 

PA I N T  

II I t is gUi!r..ra.nteed to keep it . �. bea.utiful for five years. 

1111 111 11 s I�TfsOa,u;;:k��"';:i�L.:���red::��:i��i�i�;�e:;Sto 
p TON PAINT co., 221 Lake St., IIlhraukee, Wis. 

BIG WAGES =8�{: 
Mr. Tassell mad. '1,500 the first five montlla. 

Mr. Wis., of S.D., 112. 1st day. Mr. 010" . 
of VI . •  $9 first day. Mr. Doerge. of Me., 
$10 on. afternoon. Mr. Elliott, of Pa., 
��.�J�� �';;� �:."k. MJli�n��:�

r
�i ��:,;; 

I).aking big money •• lling and appoint· 
�,fb�'i!'�::' fWri�::����la�ru:!�::; 
��n'in;V:o f;���8�a�V����in�o· ton14on� 

week easy. Greatest money-maker known. Just 
what everybody needs. Wonderful Sene.,. 
W.'re old firm. Oapital 1100,000.00. Write 'tor New Pi..... Te....... Eae., "BEE. Addresa. 
WORLD M'F'G CO., 621 World Bldg., Clnclnnall, O. 

Vacancie .. in every State for men of character and energy to act as 
representatives. Apply to Galre E. Tarbell. 2d Vice-Pres. 

The Equitable Life Assurance SOciety of the United States. 
120 BROADWAY, NEW YORK. Devt. No. 29. 

I would like to l eceive information regarding a Continuous Instal

ment Endowment Bond, issued to a person aged . . ••• . . . • . • . . . . • . . .  years. 

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

© 1903 SCIENTIFIC AMERICAN, INC. 
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Modern Machine 
Shop Tools 

Their 
1��i':.'::,rY��\':.':iin�Pi��LiOfla':i3d

a�danipn. 
Machine Tools. 

By W. H. Y ANDERYOORT. M. E. 
Large 800. 516 Pages. 673 1Uustrations. Bownd in Oloth. 

Price $4.00. 
An entireJy new and ful ly illustrated work. treating 

the subject of ,Uodern j)[achine Shop Tools in a concise and comprehensive manner. Special care has 
been taken to eliminate all rua.tter not strictly pertain .. 
lug to t,be Rubject1 thU8 making it poss ible to give the 
reader cumplete mformation pertaining to machine 
shop tools and method8 in a single vol ume at a. model 
rate price. 

'fhe work is Joltically arrallg�(l ; the various hand and 
machine tOJls being grouped into cllls!o;es. and descrip
tion of eaell is giveI..L in pr0portion to their relative lIDPOitance. 'rhe illustrations represent the very 1atest 
tools and methods, all of which are clearly described. Each tool is considered frum the following points: 
FIRST-Its construction, with bints as to its manu

iacture. 
SECOND-Its operation, proper manipulation and care. 
THIRD-Numerous examples of work performed. 

TWENTY � THIRD EDITION 
EXPERIMENTAL SCIENCE. 

By GEORGE n. HOP"INS 
Revised and GreaUy Enlarged. 2 Octavo VolUmes. I,HlO 

pag$!,:OO�J�Iz';S����c";i,', j;��f:aI:l.U;7�60�os3;.aid. 
Volumes Sola Separately : Vloth. $3.00 

per Yolume ; Half Morocco, $4.00 per Volume. 
EXPERIMENTAL SCIENCF, is so well known to 

many of our readers that it is hardly necessary now to 
f�i: w�rk�

e
���Pfiig�ki�! 

decH: ed some months 
ago tbat it would be flecessary to prepare a 
new ed itioD of this work 
In ordt"r that 1 be many 
wonderful dhwoveries 
of modern times might 
be fully described in its 
��lW�n ��cep��s�� 
won derfu 1 ·  develop
ments in wireless teJe. 
���hYbee�

or 
m�:.mplri was necessary. there

fore, that a good deal of 
new matter �houJd be added to the work in 
order ta make it thor .. 
��\hi���j��a�,v��: 
some 200 palZes 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. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the be8t hook8 on 
Electricity. Put up In a neat  f o l d i n g  box, aa 
shown in cut. Ii'or the student. the amateur, the 
worksllop. the e)�ctrical enai  ue  e r ,  schools and 
co1l2ges. Comprising five 
books. as follows : 
Ant��:!�: Of. E�ec.tr�cm; 
1'lectrlc Toy Making, 1(0 page •• . . . • •  $1.00 
How to Become a Sue-

=
s
:�

J .E1ec:r�ci�n$l�gg 
Standard Electrical Dic
tionary, 682 pages, $3.00 

Electri city 8impJiHed 158 Five volumes. 1,300 pages 
pages. . . • .  $1.00 and over /,50 ill,u<tratimls. 
A. "a!_-'W�ispm8able addition to every library. 
Our Great 8pilMal,�e will send prepaid 

the above five volumes. haridsoiifetY- bound in blue cloth 
:������

e
[nl�t:f{{lfst���o�,C!�S�e

i
s;�rii!f

o
::.gu��� Price of $$.00 for the complete set. The regular price of the five volumes is 17.00. 

The Progress of Invention 
In the Nineteenth Century 

By EDW ARB W. B YRN. A.M. 
Large O<tavo. 480 Pages. 

:JOOItlustrations. Price 83.00 
"l1���c:''(JI?t''Pop It.1{1::

d 
THE most. Important book ever published on invention 

and discove-ry. It is as read .. ab1e as a novel, being written in ,j�:��ac!"ks!l��·s a most com-prehen�ive and coherent aCcount of the progress wh ich distinguishes this as the "golden age of invention," result
iDJl in industrial and commer .. cial development wh ich is 
without precedent. Achrono-
�����i��

l
:�����

f ;f�6���� 
important feature8 of the 
book, -enabling tbe reader to refer at a glance to im port-ant 
inventions and discoveries of 
r:bJl�t�8�ftl1:�geTt���?g� fine paper, and is elllborately 
illustrated by aoo enJlravings 
and is attractively bound. 

MA 01 C Stage I l l usions and Scientific Diver-
sions, including Trick Photography. 

Ola�
i
�d 

W
y���� 

a�R�:�s a�g 
it is one of the most at
tractive holiday books of 
the year. The illusions arp. illustrateo by the 
hig-hest class of engrav
ings, and the exposes of 
the tricltS are. in llllJ.ny 
�����ldf;l�i!�� �he

t
�� 

Stirrup, safety, J. A. Whelan � " " " " "  
Stoker, automatic, J. P. Luckett • • . • . . . . .  
Stopper retainer, C. A. Tatum • • • • • . . • . . . . .  
Store servi�e apparatus, C. W. McCormick . 
Stove, J. J. I{onigs . . . . . . . . . . . . . . • • • . . . . •  
Stove, condensing gas, Bamforth & Bran-

721,486 
721,{)86 
721,177 
721 32u 
721:376 

ston .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721,495 
Stove 011 burner, C. H. Higgins • • . . . . . . .  721,371 
Stump protector, J. F. Rowley . . . . . . . . . . .  72l,2il9 

��:�:::�::::' '�d ?'�ltIl��mbi�;'d: ' i: ' i1e2';�:�:: m:�t� 
SWing, D. B. SjlPer . . . . . . . . . . . . . . . . . . . . 721,3:]9 
Swivel, S. lIl. Wells, Jr. . . . . . . . . . . . . . . . . .  721,48:3 
Table fork, lII. V B. Stimson . . . . . . . . . . . .  721,24U 
Tank ;. band fasteHer, P. H. Bruinekool . . . .  721,539 
Tank beater, A Hamilton . . . . . . . . . . . . . . . .  721,368 
Teeth, racl< for holding false, O. E. Wall. . 721,52� 
Telegraph, facsimile, E. I��. l{leinschmidt . .  721,202 
Thermostat, J. M. Latimer . . . . . . . . . . . . . . 721,451 
Thresbing macblne tooth, R. L. Nellis . . . . 721,220 
Threshold or door sill and storm protector, 

removable, S. W. Funk . . . • • . . . . . . . . . .  
Tie plate, B. Wolhaujlter . . . . • . • • . . . . • • .  
Tile fastener, H. B. Skeele • • . • • • • • . . . . .  
Time recorder, workman's, D. Hepp . . . . . .  . 
Time recorder, workman's, A. L. Jaynes . .  
Tin plate cleaning and polishing machine, 

721,510 
721,644 
721,246 
721,187 
721,374 

McCord & Gill . . . . . . . . . . • . • • . . • . . . . .  721,458 
Tire fastener, H. G. Wilson . . . . . . • . . . . . . . .  721,26G 
Tires, outer cover for pneumatic, J. Butler 721,1413 
Tobacco leaf hanger, W. W. Smith . . . . . . .  721,615 
Tool holder for planers, etc., adjustable, 

G. H. I{!elnert . . . . . . . . . . . . . . . . . . . . . .  721,ID1 
Tools, machine for relieving fluted, B. M. 

W. Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Track attachment, W. H. Crossley . . . . .  . 
Transformer, l.>Ppp & Hunter • . . . . . . . . . . .  
Trap. See Animal trap. 

721,516 
721,504 
721,28H 

Trollf"Y, overhead, J. E. Byers . . . . . . . . . . . .  721 ,147 
Trolley pole reverser for electric tramways, 

1.; E. Ward . . . . . . . . . . . . . . . . . . . . . . . . . 721,529 
Trolley track switch, overhead, P. F. Wer-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
TrUCk, S. M. Vauclain . . . .  : . . . . . . . . • . . . . .  
TrUCk, elevating, H. F. Broyles . . . . . . . . .  . 
Trucks, etc., shield or protector for, C_ E. 

Duggan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Truss, H. T. Prange . . . . . . . . . . . . . . . . . . . .  . 
Tube expander, J. S. Stevens . . . . . . . . . . . . .  . 
Tubes, elongating, M. Mannesmann . . . . . .  . 
Twisting head, A. Taste . . . . . . . . . . . . . . . . .  . 
Type bar making machine, M. Reid . . . .  . 
T� pe writing machine, W. C. Richardson . .  . 
Umbrella handle, adjustable, F. M. Sf!ars . .  
Unloading device, T. S .  Miller . . . . . . . . . . .  . 
Valve, balanced slide, J. Clayton . . . . . . . .  . 
Valve, blow ofr, E. H. Lunken . . . . . . . . . .  . 
Valve gear, steam engine, J. �ompson 
Valve or faucet, tap, S. S. Bromhead . . . . .  . 
Valve, reducing, L. Brennan . . . . . . . . . . . . .  . 
Valve regulator, needle, Howe)]s & Johnson 
Vamp stay, A. W. Rockwood . . . . . . . . . . .  . 
Vapor generators, draft apparatus for port-

721,484 
721 , 625 
721,281 

721,165 
721,603 
721,340 
721.214 
721,527 
721,289 
721,392 
721,331 
721,317 
721,350 
721,453 
721,620 
721,500 
721,499 
721,447 
721,393 

able, H. Howard . . . . . . . . . . . . . . . . . . . . . .  721,19) 
Vault construction, J. J. Walter . . . . . . . . . . 721,260 
Vehicle, J. P. & T. E. Murdock . . . . . . . . . .  721,319 
Vehicle brake, L. House . . . . . . . . . . . . . . . . . .  721,446 
Vehicle spring, Frost & Southwick . . . . . .  721 ,175 
Vehicle wheel, R. L. Morgan . . . . . . . . . . . . . .  721,38" 
Vehicles by means of springs with com-

pressed air, device for the snspension 
of, A. Stocquart . . . . . . . . . . . . . . . . . . . . . 721,475 

Vessel bottoms, device for cleaning, E. S. 
Willey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,347 

Vessel hawser attachment, R. C. Reavley . .  721,46ft 
Vice, bench, F. J. - Wermes . . . . . . . . . . • . .  721 ,6039 
Washing device, H. Graham . . . . . . . . . . . . .  721,179 
Watch regulator, O. F. Engwall . . . . . . . . .  721,261 
Water meter and boxing, H. V. Garretson . .  721,295 
Waterproof material and preparing same, C. 

I. Goessman . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wave or tide motor, C. Callie • . . . . . . . • . • .  
Weather vane, R. 'Vilson . . . . . . . . . . . . . . . .  . 
Weighing machine, automatic, E. Schenck . 
Wells,. device for raising liquids from, T. F. 

Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wheel holding machine, J. D. Smith . . . .  . 
Whip socket, I. D. Cady . . . . . . . . . . . . . . .  . 
Windmill, J. J. Pearson . • . . . . . . . . . . . . . . . .  
Windmill, J. D. HUson . . . . . . . . . . . . . . . . . .  . 
Windmill regulator, W. H. Riggs . . . . . .  . 
Wlr� fahrlc making machine, P. A. Reid, 

721, 55'; 
721,501 
721,348 
721,469 

721,594 
721,613 
721 ,283 
721,227 
721 ,565 
721,328 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,605 
Wire stay making machine, I{elley & Reid, 

721,567, 
"Tire stretcher and euttpr, H. E. Herrick . 
Wire tie, cross, A. N. Edehurn . . . . . . . . . .  . 
Wire tie fastening tool, A. N. Edeburn . .  . 
Wrench, J. H. Hobson . . . . . . . . . • . . . . • . . . .  

DESIGNS. 
Furniture pedestal or leg, J. Keppler . • • • • •  
Furniture support and back, J .  Keppler . . . •  
FurnitUre support and leg, J. Keppler . . . .  .
Furniture support and upright, J. Keppler. 
Glass Vf'SSf'"l. �V. Eggington . . . . . . . . . . .  . 
Medallinn, "'_ A. Malliet · . .  _ . .  _ . . . . . . . . .  . 
Monument, F. E. Twiss -. . .  _� . .. _ . . . . . . . -, . . . . . 
Tile covpring '  for floors, walls, etc., J. K .  

Sierer • • . . • . . • . . . . . • . . . . . . . . • • • • • • • • • •  

TRADE MARKS. 
Boots and Shoes, leather, C. A. Stern & Co., 

39,833 to 
Broths and soups, stocks for, Vicera-Celery-

broth and Food Co . . . . . . . . . . . . . . . . . . .  . 
Electrical appliances, certain named, Hart 

Manufacturing Co. . . . . . . . . . . . . . . . . . .  . 
Era8f'rS, F. L. Landers . , . . . . • • . . . • • . . • . .  
Fahrics, certain named, Gribbon Brothers. 
Fabrics, woolen, E. Sprungli . . . . . . . . . . . . .  . 
Ff"rromanganese, Midvale Mining & Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . 
Lamp sockets and rosettes, electric, Norden. 

Bittner Electric Co. . . . . . . . . . . . . . . . . .  . 
Malted wheat , flakes. BourdeHu }�ood Co . .  
Meat extracts and concentrated meats, Ox-

Beef Company of America . . . . . . .  , . .  
Medicine, laxative, McKesson & Robbins . .  
Needles, Henry lI11lward & SOl1S . . . .  39,851 
011, lubricating, C. J. Manl" . . . . . . . . . . . .  . 
Paper bags, Union Bag & Paper Co. . . . . . . 
Powder, manicure, S_ A. Devlin . . . . _ . . . . .  . 
Razors, safety, J. Curley & Brother . . . . • .  
Scrim and art ticking, W. R. Morse . . . . .  
Seed hulls and mixed feed of cotton seed 

and cotton sped hulls. cotton, Southern 
Cotton Oil Co. . . . . . . . . . . . . . . . . . . . . .  . 

Skin" �xternal apnlications for affections of 
th<>, E. J. M0110y . . . . . . . . . . . . . . . . . . . .  . 

Slipper-s for housewear, felt, Blum Shoe 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Soap. f'ertain named, Pioneer '.rar Soap Co. 
Shap •• toilet and laundry, Maple . City Soap 

Works . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  
·Starf'h anc1 l'Itareh eompounds, A. F. Lahu-
_ spn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tanning extracts and liquors, L. Prenzlau . 
Type writing machines, R. C. Cox . . . . . • . 
Wringers, American Wringer Co. . . . . . . .  . 
Wringing machines, American Wringer Co. 

721,568 
721,442 
721,433 
721 ,434 
721,444 

36,238 
36.23� 
36,236 
36.237 
36,2:11 
36,232 
36,230 

36,234 

39,83;; 

39,838 

29,856 
39,853 
39,830 
39,832 

39,850 

39,85G 
39,840 

39,83V 
39, 844 
3H.852 
39.848 
39,8:17 
39,845 
39,85-1 
39,8031 

39,84� 

39,843 

39,836 
39,846 

39,847 

:l9.841 
39.849 
39,8;;7 
39,81;9 
39,858 
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:1 uBlue Label Coffee," for eotYee, Seyms & m a g  1 c ,  anClent mallic, Co. . . . .  , . . . . . . . . . . . .  , . . . .  " . . . . . . . . . . • automata, curious toy� U}"crro China-Milano,"  for tonic, S. Piana T�afr1ce:��i�dP��:Ot:���: "Franz Hals," for Cigars, C. B. Henschel 

tion of moving photo- "Ge���;" COrD; . .  j,�i�' . t��i�," . B��i�g��" '& 

9,773 
9,767 

9,771 

I • I • . I 
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P E  R)F;'.,· O R :A.TiE", D · ' �>E>TA L· S � 
OF EVERV f:l'ES bj:\tPTI O N  '!��;; ;; F 0';:' ALL :P u H F»  O S E S  .. = 

.r,,., "�,, « ', F" O :R.  S'(';-REE N S  O F  A. L L  K I N fi s. 't,(·;X 'Il r" , • . , . •  , ' - V"'�" --:-";;';' - " �, . .  _ .' . . . '" 

• • • 

'l'hey can be instantly attached or de- . 
��gWJie !1g�113�:.er come loose-have a 

Illu8trated cata10lZue on request. 

se����I�g�i��fr�Vprgi�Uc. 
AMEUICAN RING CO., 

Box 8. lVaterbury, 

Send for It To· Day 
You'll tlnd it alwavs convenient to hava as a useful atd' instructive book 

Montgomery & Co.'s Tool Catalogue 
The new edition bas 7(M paRes and 1s 

�_OpioU8ly illustrated. Pocket size �:x 4}i ins. �ent by mail for 25c. 
MONTGOMERY & CO� 

105 Fulton St., New Y ork City. 

V,7e manufacture gears 
and bodies suitable for all pm-poses. We also sell supplies and can :!"�...,'"'-+ .... �- furnish anl part or all 
���sf:: ri;. 

a 
%�eOI��� latf' catalogue, FREE. 

N EUSTADT. --11@���=��'1t"-- PERRY CO., 

926-830 S. 18th St., 
ST. Louts, Mo. 

CnA.s. T. HOWE &: Co., 61 Hudson St., Npw York, Export Agents. 

W E L L DRIL�IIIG 
Machines 

Over 70 sizes and sty)es. for drilling either deep or 
shallow wells in any kind of soil or rock Mounted 
on whee18 or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can operate tbem easily. Send for catalo£,. 

WILLIAMS BROS., Ithaca, N. Y. 
THE AMERICAN 
THERMO.CALL 
BUTTON 
discovers and reports fire automatically. Can be attat'hed to the exlstlnR wires In ,botelsand manufacturing plants. Invalnable as a life anll property saver In 
ff'sidences. No pos!;ihle chance for fire 
to secure headwav without sounding alarm. Pennaneni, not fusible. 
American Thermo�Call Vo., 

BOJi'ton, Mal!l� 
Mfrs. of thermol'tatie tle\'kes of all kinds 

The Humphrey Crescent No. 9 
Instantaneous Water Heater can 
be set up by anybody. as the connections can all be made with 
i;:���J:b���. fl�� fua��li:rt� 
supply. He*bt 20 Inche.. Made 

�fc��e�f�ie��autJ!rY!� 
complete, Onlt 81$. 
rJ't,ff:.� r�;;r ��e 

n�� 
fully satisfactory. re
turn it at our expense. Other Heaters up to 
ri��

f
�u:'� ��� !':a�: er. quickly pay for themselves. 

"The Luxury of a Bath " 
�rtl�

ot 
of

ne
o�;

r be:��uls � 
page book in colo!'s-FREE-Let us send It. 
Hu mphrey Mfg. & Pltg. Co .. Dept. A, Kalamazoo. Mich. 

Howard Two and Four Cycle 
MARINE 

AND 
AUTOMOBILE 

MOTORS 
Write for Cat. 

Grant Ferris Co. 
Troy. N. Y. 

AN ENGINEER'!,! LIBRARY. 
An absolute EncycJOpredia for Enfli,neers or fOl" Steam 

Users. Electricians, Firemen and Machinists, is the 
HANDBOOK ON ENGINEERING. 

By HENRY C. TULLEY. 

r:��lf.d e
s��f

n
a;:��:r�

d 
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d 
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d
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e
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money back if ditlsatisfied. 000 pages. 400 fine illustra 
tions. Thoroughly reliable and practical. Handsomely 
bound in leather and I!'ilt. Pocket-book form. 

H. C. TULLEY & CO., 
1060 Walnwrlcht Bldg., St. J�oull!1, Mo., U. 8. A. 

OUUlr 
$2 ��j!���i:h

a
f�,f����t���

m
s� 

1��e:�nC:��: 6yO:aftn l�;��:! 
for Hold pllltinJt, '2.00. Silver 
or NIckeJ, 't.50. With ROld and Sliver and Nickel, *8.00. Circulars Free. Agents Wanted. 

Electro<!hemlcal Workl!l, Dept. 10, 80 John St., New York. 

��:.i�r� �;;p�� ��er��i� Clip for 

• 

I NTERCOMM U N I CATING  
$4.00 each 

T:e
e ::::f!�t 
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i���li�h��.d �����fo
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l���Ur :�es:�I��Yt��r sc;: 

tE'ms and the advantage oc our instruments. 
Price, 1' Station Instruments, '4. 00 each Price, 1 t Station Instruments, 4.lJO each 
Price, 2 End Instruments, 2.60 each 

ATW ATEU KENT MFG. WORKS, 
110 N. 6th St., Philadelphia, P". 

THE M I ETZ " W EISS KEROSENE SizeS from 
1 to 60 H. P. and GAS ENGINE 

burns K.EIU)SENE cht'aper and 
��:;�le�

h
:;liar;��hN'o el�c�����

t
!t 

tery or flame used. Perfect regula
tion. :Pelted or directl

� 
coupled to 

�J:�t��a�
o
: b�TI;�:�s,ll�u�;f��':;Ji all powA': Pi{fE��Z: 

A)j�l;';�D ��, Nxw YORK. 
U. S. GOVERN MENT. 

IIIr:he8t Award, direct coupled nt'neTatorSet, Paris Ex. positlon,1900. Gold Medal. PAil-American Ex:-
Gold Medal. Charleston, S. C., Exposition, 1902. 

Owners of Gasoline Engines, 
Automobiles, launch es, Etc. 

Th'Auto=Sparker 
does awa

b 
entirely with all st.arting and 

�n��n:. ��r�:it��� s�i�h��� ::� 
teiies. Can be attached to any engine now using batteries. Fully guaranteed; 
write for descriJltlw catalog. 
MotSinger Device Mfg. Co., 

l( Main St.. Pendleton. Ind. 

STALL'S BOOKS 

DR. STALL 

A Man with a Message 
Millions of people always await 

��. &�ll h��hfo��dalt ��.ssBi� 
books are already circulated in 
every land. 
275th thousand In English. 
They are being translated into 

!�de��o 
IhtnX�ia�es in Europe 

THE SELF AND SEX SERIES 
has the unqualified endorsement of 

Dr. Joseph Cook Bishop Vincent 
Rev. C. M. Sheldon Anthony Comstock 
Rev. P. B. Meyer " Pansy " 
Dr. Theodore L. Cuyler Frances E. Willard 
Dr. Francis E. Clark Lady H. Som erset 
Eminent physicians and hundreds of others. 

.. BOOKS TO MEN. By Sylvanus Stall, D.D. 
WHAT A YOUNG Boy OUGHT TO KNOW. 

WHAT A YOUNG MAN OUGHT TO KNOW. 
WHAT A YOUNG HUSBAND OUGHT TO KNOW. 

WHAT A MAN OF 45 OUGHT TO KNOW. 

.. BOOKS TO WOMEN. By Mrs. Mary W ood
Allen, M_D_, and Mrs. Emma F. A_ Drake, M.D. 

WHAT A YOUNG GIRL OUGHT TO KNOW_ 
'VHAT A YOUNG WOMAN OUGHT TO KNOW. 

WHAT A YOUNG WIFE OUGHT TO KNOW. 
WHAT A WOMAN OF 45 OUGHT TO KNOW. $r per copy, lostfree. Send.fortableof contents. 

Vir Publishing CO II48 Real EstateTru�t • BUlldmg, PhIl ade Iphi a 

E VA NS 
VacuumCap 

Will Make lIalr Grow. 

ro��se �h�i:h�fl�i�:/�:I�St��.thit:l8' s��: hair flOIn falling out and restore A norm8J 
�t:dt�h;·��'" �����J��!�i�;i�:��S�t d��e n� 
give satisfaction within thirty days. 

�R,�� ".i�d 
alll1:''f�at'!i: Schalch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

making a handfolome vOl- "Heim's Eagle's Cream," tor bottled beer, 
ume. It ls t a stefu l l y  Ferd. Helm. Brewing Co . . • . • • . . • • • . •  
printed and bound. A c- "Miracle Yeast," for dry hop yeas.t, G. A. 

y::;���;���r�����.P:���� 
Best &: Cheapest. A.!! Stationers. 

CLIPPER lUFG. CO .. 
New York, 9,765 BRASS OR STEEL. U. S. A. 

For full particulars address 
FUI�Y.�nN�d�ACUU:t. Cf!ul�?iio. 

knowledged bY the pro- Lord • . . . . . . . . . • . • . . •  , . •  ' . . . . " . . • . • • . 
�;ll��a..lieot�iJ!R��'· 1 "Mohawk Ointment," for an ointment, ,A. 

By A. A. HOPKINS. 568 pages. 420 III us. Price 8!l,$o. C. Adams • • . . • • . • . • . • . • . . • . . • . • . . . • . •  

..... F .. !l descripUve circulars of abooe books will be mailed "Piccadilly," for CigarS, American LItho-
free upon application. graphic Co. • . . . . . . . . . . . . . . . . . . . . . . . . .  . 

• lIMN Ie. CO •• Publishers. 36 1 Broadway. New York (Ctm«n'llfd on p� 1113) 

9,772 For Jree samples and information write to U8. 

9,774 

9,764 

9,768 
COLD GALVANIZING 8al'e all the fiOl.pelter consumed I n  galvanl:r.lng- by the hot proreSlt 

by usin!! OUl" Patent Colrl Galvanizing Process, as the amount of spelter lost as dross in the hot procE'ss If used In our process will �ive sufficient protection to any kinrl of work to make It rust-proof even RJ!;ainst flalt 
air and seawahr. Our PRtent Process is now in use all over tbe country. Oar IIcen&ees Include U. �. Government. The Standard .011 
Co., Herre8hotr' Boat Bulldlnlr (lo., Townl8end & Downey, Arlnour PaC'klnr: Co. Licenses granted on royaltv basIS. \iom�l ... d c,,'_ work doDe " our_rl. l0601l0W. l1U1S" MaiIl 0lIlce,3tl! Brood".y. U. So ELE()TRO·GALy ANlZlNG ()o • 

© 1903 SCIENTIFIC AMERICAN. INC. 



Scientific American 
ELECTRI CAL E NGI N E E R I NG 
TAUGHT B Y  MAIL .  

Write for our Free Illustrated Book. 
" CAN I BECOME AN ELECa 

TRICAL ENGINEER ? "  
\Ve tt-ach Electrical EngitH;�riug, EI"cLnc Lightill�, 

Electric Railways, !.\lecoanical E�gineerlDg,5tealll EUj.!"l
neerinK, :'\Iechanical Draw ing", at :,-'our home by Dl:l.1 1 .  
lustitute i n d orsed h\' Thos. A .  Edison a D d  others. 
ELECTIlICAI,·E:II GI:ll EEU INSTl'l'UTE, 

Dept . A, 240·�42 n'. 23d St. New York. 

LEARN PROOFREADING. 
If you possess a hir "wucatioll, why not utilize it at a genteel 

and uucrowded profes,:;ion paying $15 to $35 weekly ? Situations 
alwaxs obtain:tble. We a're the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL. Philadelphia 

Jldopted as Official Typewriter by the 
World's Fair, .D St. Louis 

Densmore Typewriter, New York 

A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
ever made. M easures curves of all kinds 
:S

r��:ilo:�t8��a!g��,:Z�i:� 1'�\�p::r tVt;;:, 
brain and money saver. Absolutely ac
curate. .Measures any dit'\tance. Can be 
set at ·'zero" at will. Any one can use it. 
H i�hest endorsements. Send for free 

"Sydney Smith, " for cigars, C .  H. HE'n-
scbel �1fg. Co. . . . . . . . . . . . . . . . . . . . . . . .  0.760 

"The Reporter , "  for cigars, C. B .  Henschel 
Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.771) 

"Tonini's Brilliant Stove POlish," for stove 
polish, A. Tonini & Son . • . . • . • • . • • • .  9,775 

.. v in Erba," for machinf', J. D. Gibbs . . . . .  9,766 

PRINTS. 
":Men's Apparel," for men's apparel, W. C. 

Botb . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . •  621 
"Vicereo, " for c(�I'pal foocl, A. von Cotz-

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

A printed copy of the specification alld drawill�' 
of allY patent ill thl' fOl'f'goillg list, 0' any pa tellt 
ill print issued sinet' 1863, will be furnished from 
this office for 10 cellts, provided tLl: name and 
number of thl' patent desireu and thE' lIate lJ�' 
given. Address MUlln & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in
ventors for any of the inventions narnell in the fore
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 
MANUAL OF DRAWING. By C. E. Cool· 

idge, Assistant Professor of Machine 
Design, Sibley College, Cornell Uni· 
versity. New York : John Wiley & 
Sons. London : Chapman & Hall. 

L td. 1902. 8vo. 92 pages, 10 full· 
page plates. Paper, $ l .  

Coming. a s  i t  does, from a Sibley Col lege 

professor, this work is entitled to more than 

ordinary consideration. Its purpose, as its 
author tells us. is to put into permanent 

form a single and standard drafting-room sys
tem. which will tend to alleviate unnecessary 

hurdens. The system that has been evolved 

and embodied in this book is intended to be 
the average of the drafting-room systems 

which are in use in the T'nited States at the 

present day. The book is published with blank 
pages alternating with printed ones and with 

the illustrations in the back. Undeniahly. this detailed description. 
STE CKENREITE R MFG. CO.. arrangement has its merits. 

!l6 LAKE STREET, CHICAGO. 
A 

Cb¢ Cyp¢writ¢r €xcbang¢ 
1),U Barclay St . •  NEW YORK 

1 2 4 La Sal le  S t  .• CHICAGO 
38 Bromfield St.. BOSTON 
8 1 7  Wyandotte St . •  

KANSAS CITY, MO.  

DICTIONARY OF PHILOSOPHY AND PSy
CHOLOGY. Written by Many Hands 
and Edited by James Mark Baldwin, 
Stuart Professor in Princeton Uni· 
ve.l'sity, with the Co·operation and 
Assistance of an International Board 
of Consulting Editors. Vol. I I. New 
York : Macmillan Company. 1902. 
Small Quarto. Pp. 892. Price $5. 

209 North 9 t h  St. ,  
With the second volume. the Dictionary of ST. LOUIS.  MO. 

Philosophy and Psychology is completed. It 
536 California St., 

has been the task of the editors to explain 
SAN FRANCISCO. CAL. 

We will save you from 10 
to 50% on Typewriters of ail makes. 8eJul far OataLogue 

WOMAN IS THE ACME OF BEAUTY. 
THE DIAMLlND IS TH ill MAXLHUM O B' VALUE. D U¥o��J>�o����i��y

bB���o���Wa��: o,;a
ol't��· 

article in our mammoth stock at once, and pay I 
for same in small monthly amounts. 

Being' large direct importers I of diamonds-established over 
50 years-we can �ave you the 
profits of tbe jolJber and re
tailer. We guarantee a saving 
of 15 to 25 per cent. 

Every lliamond is acco!ll
panied with a guarantee certlil
cat..;. protecting you in the qual-
itb��t;:i�:s�f

18 
y��:e8�r;�:i�t 

in the integrity of the people. 
WE TRUST YOU. 

All transactions st:L'ictly confidential. Write t9-day 
for illustrated catalogue containing hundreds of new 
designs in artIstic jewelry. 

J. M. LYON ta CO., Dept. E, 
65-67-69 Nassau Street, New York. N. Y., U. S. A. 

Diamona Importers ana Manufacturing Jewelers. 

I PRINT M Y  OWN CARDS 
Circulars, newspaper. Press, $5. 

Larger size, $1"'.00. Money saver. 
Bill p r o  fi t s p r i n t i!lg for others. 
rrype s€'tting easYI rules �ent. Write 
fo� catalog, presses, type, paper, etc., to 
factory, The Press Co .• Meriden, Co n n .  

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 
An Elucidatlun of tile Best Methods Employed by the 
Most Successfullnven tors in IIandling T heir InventiOns. 

By F. A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1.00. 

�i��1 ��f ri.��6���r:� p'l�:':�t1�'i'��':,��ti��.;ge'1.� THI� is the most practical. up-to-date book pub-

ful In ventor� in handJing their patents. It is 
written expres�lY f o r  Patpntees by a practical 
Jnventor, and IS baser1 upon the experience of 

some of the most successful Inventors of thp day. 
It gives exactlv that information amI arlvice about 

handling pat,ents that should be possessed hy every ln_ 
ventor who would acbieve success by his ingenuity. and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in
ventions. It contains no advprtispment8 of anydescrip
tion and is pUblished in the interm1t8 of the Patentee 
r�¥�;m����ts

a��l:d �?j:C:s 
i�ilr e���le

h�?in sfoc}h&WiC:���� 
ly handle his patent successfully, economically and 
profitably. 

It gives a vast amount of valuable infurm3.tion alon� 
���e�ii��c

t�f; r���iii�t f���i%�i�gn��Jryn:fr�;J�n��: 
patent. 

or Bena Jar Descriptiv' Circular. 
M U N N  &. CO . ,.  

Publishers. " �R I Broadwll.v . t4ew York. 

terms in philosophy and psychology 1)j' clear 
definitions and to interpret the movements 
of thought throngh which the meanings thns 

determined have ariRen. The pedagogical por

tion of the book states formnl,., and well-de
fined resnlts ; it does not discuss. It has been 

the pu rpose of the editOl's to present science
physical. moral -with a fullness of authority 

not before undertaken in a work of this char
acter. We have had occasion to use the 

first volume of this dictionary not a little. 

and by the test of use it has proven itself 

one of the most serviceable reference books 
which has ever found its way to the editor's 

desk. An excellent feature of the second vol

tune is the admirable general index of G reek, 
Latin, German, French, and Italian terms. 

CHEMISTRY. By Observation, Experi· 
ment, and Induction. A Laboratory 
Manual for Students. By J. 1. D. 
Hinds. Ph.D. , Professor of Chemistry 
in the University of Nashville. 
12mo. New York : John Wiley & 
Sons. London : Chapman & Hall, 
Ltd. 1902. Pp. viii., 192, 46 figures. 
Cloth. 75 cents net. 

This volume i s  designed to accompany the 
author's "Inorganic Chemistry' " The object 

of the course outlined is to make the student 
practically familiar with the elements of chem· 

istry, and to lead him. by processes of induc· 
tive reasoning. to the general principles of 

theoretical chemistry. The manual is to be 
used simply as a means to the acquisition of 

knowledge. No attempt has been made to in
troduce into this work any features of quali
tative analysis. 

LETTERS AND LETTERING. A Treatise 
With Two rhousand Examples. By 
Frank Chonteau Brown. Boston : 
Bates & Guild Company. 1902. Oc
tavo. Pp. 214. Price $2. 

This work contains a most varied collection 
of standard forms arranged for convenient use 

and intended primarily to present the letter 

shapes. but displayed so as to show also how 
the letters compose in to words. 

THE A B C  OF PHOTO' MICROGRAPHY. A 
Practical Handbook for Beginners. 
By W. H. Walmsley, F.R.M.S., F.A. 
A.A.S. New York : Tennant & 
Ward. 1902. Pp. viii. ,  155 . 

The author has endeavored to aid the novice 

by teaching him the elements of the suhject 
of photo-micrography. and to explain as clearly 

as possible the simple but indispensahle meth

ods. The book has not been written for ad

vanced scholars. Care has been taken to 

exp'ain many things which would seem to be 

self-evident to those already familiar with 

the use of photo-micrography apparatus. hut 

which are often insurmountable obstacles to 
the beginner. 

THE CONQUEST 
Alexander. 

OF THE AIR. By John 
16mo. Pp. 160. 

This book does not purport to be a scien tific 

work. but contains many interesting 

of airsblps old and new. 

Statesmen, financiers, I iterary, professional and 
business men, and men i n  every walk in  life, 
have for more than half a century found com
fort and delight i n  Williams' Shaving Soap. 
For all kinds of faces, its pure, rich, cream
like lather is wonderfully grateful and satis
fyi ng. To the long, thin face, or the short 
and full,  to the delicate and sensitive or the 
rugged and sunburned, Williams' Shaving Soap 
is equal ly  comforting and refreshing_ 

Sold throughout the world, in the form of Shaving 
Sticks, Shaving Tablets and Shaving Cream. 

Who a.re They? 
How many of the 24 distinguished 
men sho'Wn here can you name ? 

To any one sending us the correct name of any 4 of these men, 
with a two�cent stalnp to cover cost of mailing, we will forward, 
postpaid, a correct list of the names, and also a most useful and 
Ingenious po.cket novelty in the shape of key-ring, letter-opener, 
paper-cutter and screw-driver combined, an article that every 
man and boY will  find many uses for every day. Handy for the 
chauffeur, the bicycle rider, for opening cigar boxes, wa tch cases, 
for automatic air valves. etc. Unequaled key holder ; holds keys 
securely. divides the keys-easy to find the one wanted. 

Address .Dept. S 16 
THE. J. B. WILLIAMS CO., Glastonbury. C onn. 

, 20TH CENTURY CUT 
REM OH DIAMONDS � 1 Carat 20th Century Oot �\.,II.,.�� Remob Diamond Ring or �\11 ����'1'�:;'�.�:�: $3.00 

or both a t  :f;5.00. Sent � f) by registered mail upon 
receipt of price. THE 
FINF..8T IMITATIONS 
ON EARTH. Our magnificent cata· 
log fully des cribing them FREE and explaining how to order, mailed 

to any address "lpOn request 
NO ACENTS WANTED. 

R�MOH J EWELRY COM PANY, 
834 OLIVE STREET, ST. LOUIS, MO. 

The Frankl in  Model Shop. 
Experimental work for inventors; any� 

��!:;£l:e ��;t\i:�����n��t�;t�!�o� 
colleges. Exhibition models. Introduc
tion samples of patented articles. Spe
Cial tools for making metal novelties. 
Inventions perfected. Dra.wings and de
signs worked out. from inventors' ideas. 
Send for circular 9. 

PARSEJ,L & WEED, 
129-131 West 31st Street, New York. 

1!m=3rm!111�Rl 
t�re'n���:b�Wl\�i]E�::r�!rt�grtgiii!����������6b�� 
1 cent per hour. Spnd for copy ll�ranklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 

WILLIAMl-l, BROWN & EARLE. 
Dept_ 6, 918 Chestnut St .. Philadelphia. 

We Pay Freight. None T R E E S And Small FrUits. 
better. None cheaper. 

Catalog free. 
SHEERIN ' S  WHOLESALE N U R S E RIES. Dansville, N. Y. ,s: FERNO GAS HEATER. 

c ··,'.;,." ' . : : · · l-lpecial Price. $1. " 
Win Heat Your Room at cost 14 cent 

per Hour. Absolutely Odorless. 
, .T. BURKE. 3 Ann St .. Opp. Astor House. 

I INV����N�
F
������!.ED. I Sppcial machinery, electrical and chemical ap

paratus made on sbort notice. Good accommo
dations for inventors. 403 E. 23d St., New York. 

Model Machinery and Expel'imental Work. 
w. H. CRA WFORD, 194 Broad way, New York City. 

"
THIS BEATS NEW JERSEY . "  

Ch arters procured under South Dakota laws for a few 
��� ��i�s'i ���l&� ���:��! l:�s

As������: o�Ys�:t:' 
Huron, S. Dak. or Room K 20th floor, 220 R'way, N. Y. 

Cement Books. l,5g:;·MtgnH.��c�!�ngs�:::?e� 
Cement and Engi  neering N ews. 162 La Salle St., Chicago 

MODELS & EX PERI MENTAL WOR K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox B l d g  .. Franklin Square. New York. 

Are,lo�� ln�l;:-���gJ�t 
��t'tl�'ii Model or Experimental 

WHAT WE DO-HOW WE DO IT 
win b e  sent to you on request. 

KNICKERBOCKER MACHINE WOUKS, Inc., 
8-10-12 Jone8 Street, New York. 

PATT ERN MAKERS PATTERNS for 
CIIBtings of all kinds 

mODEL AND EXPERIMENTAL WORK 
G I BSON & FUCHS, 1 82 W. Houston St .• New York. 

PUZZLE f" Mental Nuls."-(1an you crack 'em? 
..  KllOts_"-lOO catcb problems. 

BOOKS l" 14UO Conundrums and Riddles." 
H Great American Puzzle Book." 

Real Brain rreasers. tOc. each, all 4 for 30c. 
Home Supply Co., 0. 8. 1 32 Nassau St.. New York. 

We Invite correspondence with Inventors having 
Patents to sell or place with man ufacturers on a royalty. 
Amer. Inst. of Inventor's Co .• Buffalo, N. Y., U. S. A. 

Mathematicians Wanted 
The profe�sion of actuarysbip offers a splendid field 

for those possessing mathematical ttbility. as positions 
comlDand $4.000 a year and over. Our course j� prepared 
by I eading actuaries and is under their supervision. 

Address 

ICE MACHINES, Uorliss Engines.L Bl'ewers· HOME CORRESPONDENCE SCtlOOL 
and B ottlers' Machinery. THE VILTER 
MFG. CO .. 899 Clinton Street. Milwaukee Wis. I 416 Walnut St., Philadelphia, Pa. 
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