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INDEX OF INVENTIONS WOOD or METAL 
For which Letters Patent of the " Wnl"k����:"If-I�!!!! 

United States were Issued 
for the Week Ending 

January 13. 1903. 
AND E A C H B EAR I NOT HAT 0 ATE. 

[See note at end of list about copies 0:1 these patents.J 

Adding machine. J. C. Lotterhand . .. . . . .. .  718.486 
Adjustable chair. T. M. McKee." . . • . . . . .  718.372 Air brake cyl1l1derli ot engines and tendera, 

iustantdneous release for the, T. A. Seery ...... .. .. ...... .... ... . . .. . .. . . .  71/l.533 Air or other aeritorm lluids, apparatus for 
tbe liquefaction of. C. Joly . • . . . . . . . . .  718.572 Autrlfrlctlon end thrust device. 1:1. S.J!hoe-
land ... .. .. .... '" ............ 71/l,llO. 718.111 

Balance escapement dust cap, P. MOos-mann ................................. . 
Hale tie>, A. M. Lander ................... . Balloon, seamless rubber, D. Harris ...... . Bauk, savings, J. H. Zimmer ............. . Bath cabinets, head cap tor vapor, J. B. 

718.369 
718.133 
718'.121 
718.184 

Davison . . . . . . . .. . . . . .. . .. . .. . . . . ... .. .  718.435 Battery. See Electric battery. Battery, L. Begeman .... ... ... . . . . ...... 718.076 Bayullt't, B. j1". Perry " ..........•......• 718,150 

Wire Cloth, WireLath, 
Electrically -W eld'ed 
Wire Fa.brics 

Beuring, l'ollt{r, A. E. Henderson . . . • . • • • • •  718,122 P f t d ....... t I f 11 Bearing, sbaft and axle, H. O'Reilly . . • . • • 718.376 a.nc1 er ora e J. .. .Ie a Klna.c1s Beer pipes, device for cleaning. A. Muller .. 718.502 Bell, C. Bauknecht . . .. . . . . . . ........... . . 718.241 Manufactured by Bell �lId door knob, combined, Crecel1us & Pf�nnlghau.en . . . . . . . . . . . . • . • • • • • . . . . .  718.432 CLINTON WIRE CLOTH COMPANY. CLINTON, MASS, 
B,-It sblfter, Leahy & Parmlter • • • • . • . . . .  718,262 B"ndlng machine. J. Krueger . • . . . • . . . . . . .  71S.478 

BOSTON NlI:w YOBJ[ CHIC .... GO SAN FRANCISCO 
Bev .. l and square, compound, T. V. Hamp.. THE ton . . . ....... . ... ..... .. . ....... . . . ... 718.344 MIETZ '" WEISS KEROSENE Bt>verages, apparatus tor dispensing gas im- Slze� � H. P. an d GAS ENGINE 
B1ey�t:g{���l�'g �tt:-cta:ent; . j: 'R: . D��'i�: : :: +��:��� burns Ii ERO�Eri E chl'!1per nud 
Bicycle seat post clamp, J. H. Rast . • . . . . . .  718,528 :i�e;le�h�:II��lIlN·o d�c��I�llah��� Bilge water discharging appuratus, J. R. tervor Rame used. Perfect Tegula-Jobin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  718,466 tion. Hdted OT diTectly coupled to 
Blacking machine, boot, J. A. De Vito • • • •  718,102 dYDII180 for electtic hghtin�. char"Jt" 
Blast furnace, W. C. Coffin .. .... • . .• • • • •  718,313 10ft storsgl! bntterles, pumptng and 

Boat, submarhlP, C. B. Gillette . . . . . • • • . • .  718,450 a pO''"A: J)�f�z: Boiler water gage, st('am, )� Strandberg . •  718,228 128138 !\IITT ST Sx Y RK Book and carbon carrier therefor, manitold, ADOPT-ED BY· W 0 , 

G. B. Doyle . . . . . . . • . . . . . . . • . • • • • • . • • •  718,106 C, S. GOVERNMENT. 
Book mark, P. Swan ............ ... . .. . . .  718,291 1llarh("tIit Aword. diTect coupled 
Bordeaux mixture and making same, F. J. 1t�id:\tM:d�f.ai���.r��;��:��l�� Smith . . . • . . . . . . . . . . . . . . . . . . . .  , ....... 718,537 pMition, 1901. Gold Medal. Charlestou, S. C,} Exposition, 1OO:!. Bordeaux mixture and preparing SaIDl'. F. ______________________ _ J. Smith .............................. 718.538 
Bottle. non-refilling. L. E. Wentworth .. .. .  71S.407 
Bottles. apparatus for simultaneously filling 

a number ot, Hyden & ·Slmoflsson, . . . . .  718,206 
Bowling game. O. Scbwldetzky . . . . . . . . . . .. 718.391 
Bowling game apparatus, coin operated, R. 

E. Gatter . .. ... .... ... . . . .. . .. . . . . . . . .  718.338 Box tor bottles, cundy boxes, etc., C. A. 
Brackett ............................. 718,081 

Brick machine. C. E. Hendrlcks . • . . . . . . • . .  718.123 
Brick or tile cutting machines, receiving 

table for, J. Bensing . . . . . ...... . . . . .  718.078 
Bridie bit. reversible, H. P. Smith ......... 718.539 
Brush, J. R. Grundy .......... .. . . .. ... ... 718,341 Buckle. F. Barr ......................... 718.240 
Buffing machine. J. A. Pine ..... 71S.154. 718.155 
Building block lifter, L. P. Normandin.... 718.506 
Balding block manutacturing machine, L. 

P. Normandin .. . .. . . .. . . .. . . .. .. . . .. 718.507 
Building construction, H. D. Conway . • . . .  718.429 
Building substructures, making, J. M. 

Ewen . . . .. . .... .... . . . .. .. . . . .. . . . . ... 718.441 
Button, collar or cutr, A. H. Stemme . • . . . .  718,1� Button making machine tool holder. G. W. 

Pelton .. . . . . . .. . . . . . . . . . . . . . . .  , ....... 718.578 
Cages. lifting ralls for self-dumping. H. L. 

Jackson . .  . . . .. .. . . . . .. . . . .. . .. . . .. . .. 71/l.46:l 
Calculating machine keyboard. W. T. Tread-

way .. . . ... . . . ... .... ...... . . ... . . .... 718.176 
CaUllers, Vernier and micrometer, F. G. 

11' SIMPLIFIES DIFFICULT WORK 

GAS ENGINE 
IGNITERS tor Marine, StatIOnary and 
Automobile enRines. Will 
save thejr cost many times 
over in one year. 

Write for clrcul ..... 
The Carlisle & Finch Co .• f33 E. Clifton Ave .. CluciunaLl, 0 

Dust aneat",. for hot air pipes, L. D. Young . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . .  71S.591 Dust guard, J. W. Green ... ............... 71ti,452 Dye and making same, blue wool, A. W('ill-berg ... ' ............................... 71S.181 Dye and making same, sulfurized cotton, L. Haas ......... .. .. .. .. . ............... 718.342 D�ve, l'ed azo, P. Julius .................. 71S,356 Dyt·, red azo, Schraube & Volgthwudcl"-Tetzner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718.389 fJave8 trough hauger, E. E. Brott. ........ 718,085 Edge gage. E. A Stlgglns ...... . . .. ... . .. 718.586 Educational frumt·, J. H. Prosser .......... 718,520 Egg separator, J. L. Voigt ..... . . .. . . . . ... 718.179 
Electric battery, :11. R. Hutcblson . . . . . . ... 718.205 Electric cut out, C. Wagner . . . • . . . . . . . . . .  718,405 Electric motor, 1<1 S. Pillsbury . . . . . ..... . 718.518 
Electric motor or generator, J. A. Tltzt'l, 

Sr . ... . .. ....... .... ..... . .. . .. . ...... 718.588 
Electrolytic apparatus, M. Haas .... ...... 718.249 
Electromechanical movement, E. S. Lori-

mer .................................. 718.212 Elt'ctrotype plates and molds, machine for planing, Elliott & Sbaen . . . ..... .. .. .  718.245 
Elevator, W. H. B. Teamer . . .. .... ... . .  718.230 Elevator, G. W. Nlst� . . ........ . . . ... .. . 718.374 
Elevator stop device, automatic, G. W. 

Nistle .. . .. .. . .. ... ... . . .. .... • .. . .. .. 718.375 
End gate, A. J. Diggins . . .. .. .... ... ... . .  718,196 
End gatt·, vehicle, A. Fiscus .............. 718,115 

Young men and women in o;earch of Per­
manent. Profitable Employment. will ap­
preciate our new, easy method of seUing 

ALUMINUM COOKING 
UTENSILS �����g��� Takes away all objection-
able features' of canvass-
ing and adds 
the profit. Over 
erent utensils. Very 
est grade. Do not 
food. Cannot rust, crack 
or scale. I,ast a lifetime. 

v.."rlW ro-day for our plan. It's the beat thlng you ever saw. 

. !me  Aluminum CookIng VtensJl Co. 
District 5, Pittsburgh, Pa. 

:����: ����t�i ���������r!��: ;,�.pp.B1�1Y1�l +t�:��! I"'�-�--�-�""'!--�-------.. Engine mufHel', gas 01' gusolhw, KurUs & I Patents Trade Marks Miller ....... ...................... ... 718.131 , , 
Engines, cooling melillS for explo8ivl', }�. A. CO PY G 
Eng��:' ';'i�i�g' d��i�� . f�� '��pi��;��: 'Ii: . Ie: 718.482 1 R I )( TSs etc .. 

Wallmann . ........... . . .. . ... . . .. .. . . 718,552 Addreas MUNN a co., ���=�. Envelop, E. H. Cbrlstensen . . . . . . . . .. . . . .  718.426 OIIIoe 01 the SCIENTIFIC AMERICAN Explosion engim', J. A. Ot"tellberg . . . . .. . .  718,511 861 Broadway, New YOl'k. 
Fabric pin, G. W. lI1cGIll . . . . .... .. . .. . .... 712.272 Branoh 0111",,: 621> F St., Washlna1;ou, D.c). Pabric8, composition for coating, Peters Hand-book Sent Free '-'D Application. & Shepberd .. ..... ... .... ... .... . ... .. 718,151 
F'are indicator, Kuutzen & I{uhll' ........ . 718,259 }'armlng Implement, W. B. Smltb ........ 718.226 Farl'lery macblu£", S. J. McDonald ....... 71S,271 Feed cutter, W. G. St. John ............. 71S.289 Feed tripping mpcbanlsm, J. Parker ...... 718,514 
}'eed trough, J. J. Smltb ....... ... , ...... 718,540 Feed trough for anima Is, J. H. Snow..... 718,287 Feed water heatt'r, locomotivt', A. T. ,F'ox . .  718,200 Feeder, calf, �\ 'V. Moseley . . . . . . . .. . . . . 718,270 Fence tool, win', ��. Canfit'ld . . .. .. .. .. .. 718,24:1 
Fertilizer dlstrllmt"r, E. }'. Needbam .. . . .. 718.504 File and rpgister for papt'rs or documents, lettpr, R . . Kolo ...................... . Filter, G. M. H.llt'upt"r .................. . J,�llter, oil, C. A. Coun .................. . I'�ilter prt'SS, W. Sommt'r ................ . Fire alarm· pistol, C. E. Lomuur ......... . l<�ire extinguishiug sprillkll'l', 4UtowUti<.-, ,,�. 

718,258 
71S.358 
718.428 
71S.397 
71S.211 

THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER. 
SwinK. a a4x2.lnch Wheel. 

B. F. BARNES COMPANY, R.ockford.l11. 
L. Cooppr .... .......... ............. 718.566 KNOWING HOW----l-�ireproof uullding construction, J. 'r. .". O'Brit'lI . .................... ......... 718,214 l<�ireproof flom', H. Muring . ...... .. . .. ..... 71S,267' Fish grappl(', C. A. Blndbummpr . . . . . ..... 71S,079 

l'isb line r\'P} l't·tUlllillg dt'vict', C. A. 'l� l't'd-well ......... . ... ......... .... . . .. .. .. 718,589 
}'Ishlllg ["l'l'I, A. W. Bisbop . . . . . . . . ..... . 718,416 Fluid contaitwl' 01' l'('ct'ptuclt', C. F. Kude. 718,357 l-�luid prt'SS11l'e mt'cl.:.ullislll, H. It. lJUl:mn, 7IH,-WI to 718,493 Fluid undf'r prt'S8Ul't·, means for tl'ullsmit-ting, W. S. lIalsl'Y .... ............... 718,250 Flusblng tallk, closd, W. A. Williams ...... 718.560 �'oldlng box or crat(', A .. B. Jaqultb ........ 71S.255 l.�ourdrinier muchine attuchmt'ut, "'puo & 

Pillsbury ............................. 718,406 
l'ringing muchitlt', A. S. IIol'lllcht'1' ....... 71,1;,459 l-�ruit vacking Uppal'utus, Bruun & Hcott .. 71S,�08 l<"urnacp, H. L. !\h'yt'l' . . . • . . . . . . . . . . . . . . . .  718,497 Furnuce ulust appuratus, downdraft, R. W. Hamanll ..... ........ . .. . .. . .. .. .. 718.453 l<�urlliture nail, R. L. Elll'ry .... . . . .. ... . 718,331 FUth', sbt'll PN'cu8sion, W. RUt'gg . . . . . . . . .  718,282 Gawp apal'atus, R. 1t't'IWld ................ 71S,353 Game board, cOllvt'rtio!t·, N. B. Stone .. .... 718,290 Game taole, J. T. Nit>ntimp .... . . .. . . .... 718,147 Gal'oage bUrIlt'r aud wa tN' hpatt'l', J. Mann 718,490 Garment clasp, A. H. Cobn . .............. 718.314 

G as Engines should be made and making them 
to conform to our own high standard gives the 

OLDS GAS and GASOLINE ENGINE 
a presHlle which has been con1lrmed b y  the test 01 23 years' hard use. Besides belnl{ Reliable. Economical and Durable. there Is a simplicity about tbe OLD" 
that Is only attained by mechanlcsl �rfectlon. Statlon-

�. EW�::.f1:�I� ... �i:e:g,,�:�:ue.n�lne •• �. Sand 12 
OLDS MOTOR WORKS, 216 Ri�er St,. Lansing. Mich. 

Marbach . .... ...... .. . . . . . . . . . . . . . . . . . 718.266 
Cameras, sensitized plate tor photographic, 

Brooks & Watson _ . . . . . . .. . . . . . . . . .. .  718.242 
Can or vessel satety atta4!hment, L. Kessler. 718,475 
Canopy support. J. Mugfur . . . . . • • . . • . . . . . .  718.370 
Car brake, emergency, H .. Fresh • • • • • • . . . . . .  718,448 
Car Aoor. F. L. Greer . . . .... . .. . . . .. . . . .. 718.241! 

$1 YEARLY FOR rt h .. been found that it costa a ::��:'':1�:1 ���i:�: 7�
ep 

repair, That apeau wel l  for Llielr superior mak.e and durability, doesn't It 

REPAIRS. i g:�::��� f������t�.,dpI��ct'B�i('�· .���1����::::: f��:�� 
E' g:�-:��� :�EE��:t::" a���b�t'�t, l\��'�IS��' Pitt�: +��:��� 
� 3:: �l��n:�� ����dt';�Pl�', ��. ����t-S'�t:ll:: +��:�� Gas govprnol', J. Zander ................ 71S,592 

THE BRIGHT WHITE LIGHT FOR 
MAGIC LANTERNS 

Also for Bromide Ei1lar;:tng. Copying. Photo-Engraving. 
lnteose)y brtUiRot, very portabJe, burnt! kerosene, costs 
1 cent per hour. S .. nd forcol1Y }'ranlr.lIn Institute award and lists of Stereopticons, MovlnR Pictures and Slides. Car draft rigging. rail way. H. Bruns...... 718.563 

Car fender. J. F. Verner . • . • . • • • . . . . . . . . .  718.292 
Car, railway, C. Zimmerman • • . . . . . . . . . .  718,236 Car roof. J. J. McCarthy . . . . . . . .. . .. .. . ... 718.145 
Carlffins, manutacturing electrolytic or elec-

tric light. H. H. Dow . . . . .. . .  718.437. 718.438 
Carl),ureting apparatus, ail', T. H. J. Leck-

liand . . . . .. . . . . .. ...... . .. ......... .. . 718.361 
Card clothing, means for securing, Jones & 

White . ... ... . ........................ 718,469 
Carding engine, G. Laurency .............. 718,261 
Carding machine feed mechanism, H. Kemp. 718.130 
C"rrlage spring. J. Maille . . . . ... . . . . . .. .  718.137 Case, D. H. Sanders .. . . .. . . . . . .. . . . . . . . . .  718,387 
Cash register. J. P. Cleal . . . • • • • • • • • • . . . .  718,565 Caster. Rentscbler & Kaeter . • . • • • • . • •  • .  718,1121 
Caste,'. ball. M. Hagle . . . . . . ............. . .  718.343 Cautery. J. P. Muller . . . • . • • • • • • • • . • • . . .  718,142 Cementation process, A. Frank • • • • • • • . • . . •  718,335 
Centrifugal regulator. Indirectly acting. C. 

Schmltthenner .. . . .... . . . . . . . . . . . . . . . .  718.221 
Chair. See Adjustable chair. 
Chair attachment. rocking. F. Siegrist . . . . . .  718.394 Chuck. work holding. De Laval & Chisholm 718.573 
Churn dasher, rotary, M. J. Stetson . . . . . .  718,227 
Chute h%d. swivel. P. B. Clarke . . . . .. . . . . 718.092 Cistern. D. Lemley . . . . . . . . . .. . . ... . . . . . . .  718,483 
Clipper. hair. G. H .  Coaks .. . . . . .. ; ...... 718.095 Clod:. geographical. I. F. Phells . . . . . . . . .. 718.579 Cloth, tenting. A. Mltchelsen .. .. . . . .. . ... .  718,499 Clothes· line. F. S, Brown . . .. .. . . . .. . . .. . .  718.0811 Colfee mill. W. Pearcy . . . . .. . . .. .. . . . . ... 718.515 
Cotree roaster, electric, G. C. Lester . . . . . .  718,135 
Collar foundation. A. M. Weber . . .. .. .. . . 718.294 
Combing machines, pressure applying device for rolls ot. Smith & Ambler . . . . . . . . . 718.285 
Conveying apparatus. G. A. AII\8den . • . . . . .  718.185 
Cor!l hus\tlng machine. F. C. Ielfield . . . . .. .  718.462 
Corn picker. J. M. Gallaher . . . .. . . .. . .. .. 718.337 
Cot, folding. C. G. Rundgvlst .. . . .. . . . . . . .. 718.159 
Cotton thinner. G. L. Green . . . • • • . . . . . . . .  718,451 COW8' taUs, device tor preventing the 

switching of. D. McLellan . . . . . . • • . .  718.273 
Crate, shipping, E. G. Tufts . . . . . . . . . . . . . .  718.402 
Cream and butter separator, J. G. Cunning-

ham . .. . . .. .. . .. . . . . . .. . . .. . . . .. .. . .. 718,319 
Cross tie and rail fastening, A. B. Allen.. 718,::;J8 
Crucible shaker, W. S. Mather . . . . . . . .. . .  718,�94 
Culinary vessel. W. M; Merritt . . .. . . . . . . . .  718.367 
Cultivator attachment. W. HolI'ert . . . • . . .  718.350 
Cultivator. harrow. S. M. Davis . . . . . . . .. 718.434 
Currents, generating alternating, C. S. Brad-

ley . . . . . . . . . . .. . .. . . . . . . . . . . .  718.083. 718.084 
Curtain cord catch pulley. G. M. Framp· 

ton . . .. . .. . . . . . . .. . . . . . . . . .. . . . . . . . . . . 718.447 Cushion tor chairs. etc .• W. & B. Ritter . . •  718.524 
Cushion spring. W. R. Smith . . . • . . • • • • . . . . . 718.541 
Cut orr tor drain pipes, automatic, L. E,' 

Lemley .. . .. . .. . . . . . . . . . . ... . . . . ... . . . 718.134 
Cyan-methyl derivatives ot aromatic amids, 

making, O. J. Graul .. . . . . .. .. ... . . . . . 718,340 
Cycle wheel. motor. A. Clement .. ..... . .. 718,094 
Damper regulator, steam boiler, F. H. 

Cyrenlus . . .. .... .. . . . .... . .. . ..... . .. . 718,100 
Dental engine attachment. C. R. Basford . .  718,561 
Dentsl finishing strip package. J. A. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  
Dish washer. A. M. Dunder .; . . . • • • • • • • • . .  
Display stand. P. Misner ................ . 

718.401 
718.107 
718.498 
718.209 Distilling apparatus. portable. J. Klrkaldy. 

Door closer a�d insect excluder, combined, 
J. A. Ramsey . . . . . .... . . . . . . . . . . . . . .. 718,581 

Door hook. A. E. Strang .. . . ..... ... . . . . . . 718,169 
Door loek and burglar alarm, Handy & Hos-

tord ... . . ... . . ... .. ...... . . . . .. . . . . . . .  718.454 
Door telltale. T. O'Toole . . . . . . . • . . . . . . • . . .  718.377 
Drart equalizer. B. Washam . . . . . . . . . . • . .  718,1841 
Draft equalizer. N, E. Blilley . . . . . . . . . . • • .  718,2:19 

There iJ DO mOTe . nomlcal or t;erviceaLIt! engiue made fOT mines, q u a T r i e s ,  docks, etc. 
Much c h�ap e T  than 8team. Both fTlction an u ll'e&Tedhojat 6 to150h. p. Weber Gas & G&8ollne 

W�118, 011 and Gas Wells drilled bye<>ntract to any depth from 50 to 0000 feet. We also manufac­
tUr<! and fum IBh eV{lrythlnR rl!­qnlrcd to d.ill 8.nd complete 8ame. Portable Horse Power 
�:"b���ni�� �e�g' 1£r���f. 
Write us stating exactly what 
18 required and send for 11lWl­trated catalogue. Address 

cc::.��c� . ."c;.;;;,_�;-.;-:::.'-- AND SUPPLY Co. 
YOI:X. U. S. A. 

The" Wolverine" Three 
Cylinder Gasoline Ma· 
rine Engine. The only revenlng aDdle1f� starting goaoline englnt! on the market.. Lightelt engine to the power built. PTllctl­cally DO vibration, Absolute· Iyaafa. Single, double aDd triple marine aDd st:1tionary motors from � to 30 H. P. 
WOLVERltlE 

MOTOR WORKS. 
Grand RapidS. Mich. 

THIS -

GRINDER 
PI��� ��qJ'�!'l:o n�u;:l;��' Jt� water. Alwayoready for use. Slm· 
plest In constructl<>D. most eft\clent 
In operation. P,;"e wtU 'nt·..,..t 1I0'U. 

W. F, '" JNO. BARNES CO" Established 1812. 
1999 Ruby St., Rockford , Ill. 

1 � t:O Automatic Machines 

'f J ·1- fORMlli WIRE w � Q from coil Into shapes .Imllar � V1 to cuts. We can furnish ma­'=" 1 chines or I{oods. as desired. 
o b a:r �d.f(W Oata�. � P BLAKE & JOHNSON, 

P.o. Box " WATERBURY, CONN. 

D. L.HOLDEN 
R_J\lE�lATE. TRUSTB'LDG,PHILA,PA Draft regulator. S. F. Hleks . . . . . . ........ 718.125 

Dredlrer. R. A. Perry ....... . . . .. . . . . .. . . 718.276 1' 
Drill. See Grain drill. Dumb walter satety appliance, H. Dono-hoe ••••••••• • • • •  ' " • • • • • • • • • • • • • • • • • • •  718,328 

RSEGEA'LEOR ICE MACHINES 
• l [ , r ,\ t ', I r A'<\£'" I Ar, �t" , 6) 

Ht'ur, worm, G. Staf'hle .... ............ 718,398 
Hlti8s al1lwaling apparatus, W. D. Kpyt·s .. 718,257 Grnln drill, }'. H.. Packbam .... .... . .. .. 718.512 nrain drill disk furrow openel's, of'Ul'ing 

WILLIAM"'. BROWN & EARLE, 
Dept. 6. 918 Chestnut 8t., Philadehihia. 

for, F. R. Packbam .................. 718.513 YOU ARE EASY ��rtlin, machine for separuting garlic and cockle from, J. H. Dawson .......... 718,32) �.l'uin separator olower pipe, J. Rit'ster . . . .  718,522 Gratl', L D. Smead .............. ...... . 718,536 Grinding macbinl', M. 0. Kusson .. ... .. .  718,474 Griuding muehhw, G. 1\1. Lutht'�· ......... 718,48S Groovp cutting wacbiup, W. G. Sanuol"n .. 718,53u Hair pin, J!J. Bl'own . .................... 718,lS1-I HarllP8s fOI' brpuKillg aud training hol'st's, 
W. D. Carson ......................... 71S,425 

Harvt>stt>r and husk PI', ,corll, J. Y., 'V. "T., 
& W. Campton .. ..................... 718,564 Hat poUshing machine, Rosenoerg & Char-tier . .. . . .. . . . .. . . .. .. .. .. . . .. . . .. . . .. 718,280 Headlight, F. Kupprcl ....... . . . .. . . . . . . . . 718,20/l Hpating turuacp, F. H .. Duniels . . . . • . . . . . .  718,433 Hedge trimmPl', l��. S. Voorht'Ps . . . . . . . . . . .. 718,404 

Heels, etc., cusbioll tn'ud t01', II. }�. Rooney 718,526 
lUnge, door, J. M. Cnnnon . . . • . . . . . . . . . . . .  718,423 Hoof pad, yl('\dlllJ.(, '1'. Ryan . . . . .. .. . .. . 71S.3S6 I Iook, C. S. Purely ., .................... 71/l,216 Horizon, artificial, J. T. Edwards ........ 71S,:J�0 HOl'seshot"s, oVl'rsbot" for, C. Scuddpr ...... 71S,�92 Hot ail' rt'gist£'r, C. H. I·�t)stpr ........... 71S,440 Hydraulic apparatus, �\. H. Curdella .... 71�,42-! 

Jf you need a carpenter to help you repslr your roof with 
Warren's Natural AsphaltStoDe Surfaced Rooflnlf 

,,' �v_"r-_ 
-. 

Bu t lDeh The bes t and most. ser-
viceable prepared rooflnR 011 the market. [t if; dur­able, tJre-urocf. !lnd does nI)t require palntioJZ'. 

� : ... �� ....... , ,_', ..... �I i Comes ready to lay in rolls contlilnlnR 108 sq. ft. 
Warren Chemical & Mfg. Co., 112 Broadway. New York 

WE L L DRIL�I.G 
Machunes Over70Riz€'sand Myles. for drilling eitber deep or shallowweHs in lLUY k:in<1of soil or rock Mounted 

on wheels or on 8111s. With enginefl or norse pOW£"rB. Htrong, simple and durable. Any mechaniC can 
op"r .. te tbem easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
HYdih��i.��:'S so'iy3Ifyr,��oboJola�11�., Pl�duW EVANS 

Cronl'm")'"r ...... ............. . ... . ... 718,318 VacuumCap Hydrogt'li :mltlU frow furnace gasps, Illak-
Ing pun', "'. G. Waring . . . . . . . . . . . . .. 718.556 

Ice plt'vator, N. H. Trask . . . . .. . .. . . . . . .  718,175 "'III Make 11alr Grow. l o t F C I P k 718 479 ThiR appliance will mll88:ll(e the scalp, and ncu a or, . '. 'lr.t'C . ........... .. .. ... . , force a ht.althful drculatlon. It will stop Inhalt'r, C. W .. aI'aylor ..................... 718,400 hnlr ftom falling out nnd TestoTe R Donnal Insu�:fI�t�r 11��1�� • ��� • •  ����l�� .. S.U���: . �' .. � 718,378 f���d·t�h:·'t\,li ��':l:��i�!:k:i}lI�t d�:e D�t 
Int('rnal comuustion ('lIgillt', Langdou-Davit's giF�;a�if�:�I�lj.!�:d���!l days. 

& Soame's ............................ 718,481 Jar wrench, E. �'. TlpmUllll .............. 718,174 \ FUIEI.ytoADNB�.� .ACUU�t.CLoAPu.�
,
O.�o. Joiner's clamp, W. R. Tucker ........... 718,547 • IUf'I J::'I .&B _ Journal bearing, Monson & Smith .......... 71H,141 - � -----

Journal box, J. W. Stepbenson .... 718,1)84, m,585 The American Industrial Association Kaleldoscopp, U. IJiC'ID • • • • • • • • • • • • • • • • • • • •  718.326 Luct' f'dging, Mt'rrow & Collins ............ 71�.139 Ladlp crane. F. A. Rundl<- .......... ..... 71�,I60 Lamp mantl('s, loop for illcandt'scput, Si-mon & Eisler ............. ... .... . . . .. 7111,223 Lamp, mhwr's, J . .  Tacouson ... ... . .. . . . . .  71�,128 Lump so('kpt, switcb, F. D. Spear . . . . . . . .  718,583 LampR, trf'ating J!lowt'rs for direct current f'lectl'ic, M. "T. Hanks . . . . . . . • • • • • • • . .  718,455 Lante.rn, B. J. Downing ... . .. . . . . ... . ... . 718,105 
Latcb, W. H. H. Dpck"r . . . . . . ....... . . . . 7'8.101 Lens wrappt'l', E. Riggs . . . . . . . . . . . • • . . . . .  718,523 Lf'n8ps or the l1kp, tt'mple nnd spring clamp tor, E. L. Lembke> .. . . . . .... . . .. ... . . .  718,36.1 Lewis bolt, N. W. Rancourt . . . . . . . . . • . . . . .  718,582 Lttting jack, scrpw, J. C. Covert . . . . .... . 718,431 Ligbtbomw or similar apparatus, J. A. & 

W. T. Purves ......................... 71R,217 Lime or Cpm('llt kiln, C. R. Ratch t'ldt'l' ..... 71R.075 Linoleum, mallufactur{" ot patt�l'lIpd, Intc 
& Poppp ............. . ... ............ 71R .. 177 Liquid separator, cpntrifngnl, C. A. & o. 
W. HuH ................ .. ........... 718.461 

Loaf forming dpvlop, .T. R. Hp)'dt ........ 71R,124 Loek. RPt· Dool' IOf'k. Loek t{"lltalt', J. 1,0t'1'h('1" • • • • • • • • • • • • • . • • •  71S.:�r.!I Lo('kf"t, L. A. Rlfl.f'klntoll .......... ....... 71�,lln2 Loom, automut1t> fllllng- rt'plt'llishilig', .T. Northrop ...... .... ........ .. .. ..... .. 71 K:)7(1 Loom. fining l'l�plpnl�hill!Z, .T. Nortlll'ol) .... 71�.rI7:t Loom. tilling l'f>plt'lIh�hillg. K X. XthIlPHOIl. 71 s,r,s7 i 
Loom wett operatptl ( 'outrolllllg tit'Vil'P, 1·�. 

Sameck .. ........ , ... , ........... , .... 711'<.;):!!t 
Luoms, 'etc., l){'um In h'h OJ' dog for, .1. 1'. 

Meats .............................. " 71S.20S 

(Oontinuecl on page 66,) 

258 Broadway. New York City 
Is now In the market to buy. sell or exchan�e hil{h· 

grade personal property. stocks, bonds. or rpal estate. 
Also to act as financial a�ent8, attorneys and promoters 
In cases of strictly reliable and meritorious properties 
or Inventions. 

Best of Bank References Given and Btqu(rnl. 

� Engt�eering 

'AstronOmiCal� 
Instruments 

MANUFACTURED BY 
w. &. D. MOGEY. Bayonne CIty. N. J. IF' sma for Oa� 

THE IIIXON :!tOTOR 

nl:bl�1ua�r!:1�� �o� now b':e';'or��� 
Unn on IlDV other motor'leyt'le Size 
Fun One-and One.halfB. P. �et of Cnstings with colli drawn" senmleas "yliwier, radlatln� rinp Ilnd aluminium l'a!e, *' 1 !i.OO, Set of Castings with Roft cast Iron c�l­illd�r, Frt'nch pa.ttern and a luminium crank 
case, 110.00. Set of Castings with iron �Iank ease, ,8.00. Complete set of Blue Prill� wlUi each set of eastinI!!'. �ent C. O. D. if f,2.(111 iii !lent with ordsr. !i pt'r (·ent. If cl;Ulh illllent. 
Dixon Motor (10., St. Louie, Mo. 
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ThisBook is Free 
The Mysteries of Hypnotism 

and Personal Magnetism 
Revealed 

Scientific American JANUARY 24, 1903· 

Lubricating tIt-vict', F. L. Hawkins • . • . • . . .  !18,4�� 
:\Iuil hox, A. )(. Burllhum . . . . . . . . . . . . . . . . .  ' 18. �� . 
llnil hox locktll� N." Nt(,lIl, .T . E. 'VnIRh . • . . .  .!l�,iW,,�;; 
)lmHlr .. 1. E. I. BratMod, . . . . . . . . . . . . . . . . . .  , J .�. 0_ 
)Ial'itlt' hoilt'r, eOluhillatioll Scotcb - ulld wntN' ,.. �2r') 

tulip. ..:\. E. HolIl'1' 1N . . . • . . . . . . . . . . . . • .  ! 1�1:,t'� )Iarhlt' (·�lIIvt')·t'r. 1'. K llillpr ," . . . . . . . . . . .  !1. ' ·'.!o :\l:ll�Nagt' iIIIJlI(>uwut • ..\1. A. Rulltvall . . . . . . . .  ! IS,! , 
... -'Iut (·aNhl�. E. L. Pt'IT,r • • • • • • • • • • •  ; • • • •  , 1 X,u l , 

�Itlteh hox making III 1u'hiut-", H. Co La I< luIII-
71 X,4S0 
71 X,:wa 
71 X,:mo 
7 1 � , 1 27 
7 1 � . l H7 
71X. :I(ll 

])0" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  " 

)[at<'h' muehhw, 1\[ A. �bpldon . . . . . . . . . .  . 
)It'a�nrillg tlt'viet'. II. �mith . . . . . . . . . . . . . .  . 
)!t'a t tt'udel't'tl, n. I1nhllgreD • • • • • • • • • • • • •  
�I(,I"('1U'� ' t(·�t g:I��·. �lIt'IH.'t'r & Fislwf . . . . .  . 
�If·tul clip, ,Yo .r. Hakpl' . . . . . . . . . . . . . . . .  . 
Mt-tul clip fol' nRP III st(>pl Imiltlillg eoIlRtnH'- � � � 

t iOllS, II . .:\. �tl't'ptpl' . . . . . . . . . . . . . . . . . . • l S,.)4.) 
)Ietul 1'otls,. t't("., IlUlllllf:wtm'p of, F. Toml iu- � s r: son ' . ,  . . . .  , . " . , . ' ,  . .  , . . . .  , , 1 , , . )40 
Milk", lllukfl;g ' ;ii�if:t·.d l·t1 . .T. n. ( 'UJllI.lwl l . , :!1 �,191 
Mln"'ga t", .J. )[. �'"rty . . . . , ,; . . . . .  , , , ,  I l M,138 
l\lo}tl PDlpt�'illg npl): J ratuR, .J. <- .  R('p(l. . .  " 718,279 
Molding nud vll}('alli�lllg UPIHlratll:-1, R. H. 

718,286 
71S,379 
7 1 8,442 

Smith . .  " . .  " . , . .  " " " - - " - - " - - " "  
Moltlillg aP1Hu'utJ18, CL B. Puintpr . . . . . . . .  . 

High Class Inaustrtal StODt 
Strongest Possible Indorsements 

Highest References 
Charter Member Price (25 per cent, of par yalue) for the Prominent Stockholders & j>Icorpolators 
remainder of four thousand shares, Price positi\'ely H. L, 8HIPPY, Gen'1 Mgr, alld 'I'reas 
advanced to 50 per cent, Fehruary 10, 1903, Twenty John A. Hoeb1ill� SOli. Co, MHJ�e�. �r�I���Yl!�;KvP�y��s'W�_J:: million dollars spent annually for street cleaning i n  the wear Co, 
United States alone. H " BAKER, 14 �ears .Master of TrailS-

M� ����o�BiuA��':�� C�ice-Pres't 
Equitab1e Nat'[ Bank of New York, 

Interna.tional S. S. C. CO. )Ioltlillg ma('hhH' • .T • .:\. "F'ipltl . . . . . . . . . . . .  . 
'fbe American ( 'ol legp of Scien('es; of Pbl l a- )(OWPf:OC, pte., ('uttill� uppal'atll� fol', I I .  

L .  Hopkhl:-1 . . . . . . . . . . . . . . . . . .  , . . . . . . . . 71R,:ml 
(International Sanitary Street Cleaner Co.) 

uel pbia, Pa . , has jl1l-lt puhl ished a remarkable )[owillg mudlhlt', gl'a:-1�. P .. 1 I01ft'l't . . . . . . .  71 S,4fi8 
, . d :\[mdc holdt'I', .T. :\'. ( 'IUHlwlt'k . . ... . .  , . . . . . . .  71 X,tHll 

290 BroadWAY, New York City. V. S. A. 
See SCIENTIFIC AMERICAN, May 10, 1902 

lJook on HypnotIsm. Pel'l-lona l  :\Iagnetu'Im an �(Ilsic roll, n. H. l\'4'Il�' . . . . . . . . . . . . . . . . .  ' 71X,2fJG 

'. Ia"met,·(·. IIaalinV'. It il-l lty far the 11108t wou- :\[mdc roll f,or JlH'�'hallkal lIIuNh'ul illl;;tl'll-
718, '10 ., e .- r"'>, I mPlltR, I' . L. ) ouug . . . . . . . . . . . . . . . . . .  '1" 

derful and ('onlp l'phen sh'p t l't"H tise of the kind :\ltlRiC'81 fnstrUIlH-'lIt. P. (L .'\J'('hntp . . . . . . . 718,2HS 
AN ENHINEER'S LIBRARY. An abMoluie EncycJOpredia for EnJrlneers or for Steam 

UserNt }�lectriciallst �'iremen and Macbinists. hi the Patents, Trade Marks, )Imdea} instrunwnt, A . X('IHll'nhut . . . . . . . • .  71�.asS 
e,'Pl' prin ted. Thp Uil'P{·tol's have dpeidpd, for :\Im� if"ul instrlllllPnt N(·al('. D ,  I I .  Haywood . .  71 S,:HO 

:\luRi<'al illstrllDwnt �tl'iIl� l'p('ppta('I(>, I I .  N. HANDBOOK ON ENGINEERING. C O PY R I G H TS" etc •• 
Addre .. MUNN a co., �v.c:!=;.. a l i m i tpd timp. to gh'p H fret' eopy to p3eh per- }o'hmpv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

son sincerely intpl't"}�tp<l in thpsp wonderful �::�;.
tt�;",�!��t(i'.'.

t" :r. (iill lt:::�� : : : : : : : : : : : : : : : :  
71R, 1 1 4  
7 I X,:107 
71X,lD7 
7 1 1<. 1 7 1  
7ls,:l:1!I sei�nces, It is thf' l'�)o111 l t  of the ('om1iiu{'d 

t'ffOl·t of twpnO' of the mo:-:;t famous hypnotic 

speci a l ists in tllP worl<1. You ('an now It'arn 

�lIt, ('al'l'ia.t' axlt'. 1'pho & ]o'1'('II('h " , " , . 
XlIt lU('k, �, 1" I'(>lIlul . . . . . . . . . . . . . . . . . . . . . .  . 
�ut:-1, IIlllehiIH' fol' IIlllkin:,:' tI'H('k('I', D. n. 

1" I'� lthin�h1lnl . . . . .  , . . . . . . .  , . . . . . . . . . . .  . 
Oilt'f, vt'hi{'It' hllh, 1 '. ] 1 .  FiRIlPll . . . . . . . . . .  . 

OIIIce of the SCIENTIFIC AIII ERICAN 881 JINadwa,., New York. 
_h Ofllce : 6115 F Sto, W .... hlncto ... D.(l. 

Hand-book Sent Free {In Appilcatlon. 

Optolllt'tt'f, R F. 'Yai 1R , . . . . . . . . . . . . . . . . .  . tlw sP(,1'et� of I I �'I)Jloti!'oim a n <1 l 'p1'l-lona l  ::\Jag- 01' .. 10\ 1'('(11win,:. �. C. ('. C 'unit' . . . . . . . . . . .  . 
Of�a'n IH,llow:-1. t'1t't"tl'if'1111y ('ontl'ollptl, ]':. R. 

7 1 8, 1 1 7  
71 S,44:; 
71 S,2!l:: 
71X,tlHH Handy Book 

o Ha.ve 
npti�m at ,\'0111' own hOlllP, free. \'·hitll('.'· . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  7 1 X, l X2 

Ov.'n, IHlkin�. P. K La:-1kow�ki . . .  , . . . . . . . .  71X, :.!HO I PlIt'king. Nt utfing hox, L. l TallRIt'hnt'1' . . . . .  71 X.::-I;' 
Padln�'k. eomhination . .T. Xi(>lllIHlpf " . " . , '  71 X, l ·W I Ptl i l lt 01' wntt'1' ('0101' rl'('ppt1u'lp, .1. :\1. ..:\tllllll- _ 4)( " 

)o1on . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . • 1S,_ ,)h 
Pan rin:,:' fol' ('ollppr)o1. \Y. 1', How . . . . . . . . . .  7 1 X.2 1 !1 
Papt'1' lUI': lIla�·hitlt'. -X. 1'. :\[ul'('hi(' , . . . .  , . .  7 1 X. 1 -1:: 
PHIII'I' hox hl:lllk:-1. lIla('hitlP fOf eutting tht' 

('ol'npI'N of. L . ..:\. :\la)'lI11 . . . . . . .  " . . . . . .  j1 X.:�4ifi 
1 '111 11'1' 0)' ot ht'I' lIIatt'l'illh�. 1Il1H'hitIPI'.'· fol' 

('lItting tlntl tHllltlhl�. \'. P. ('ot trpIJ , . .  7 1 X,:nfi 
l "apl'l' Of otht'1' matl'l'ialN. lI11u'hhIPI'�' fOl' 

('ntthl� amI fold ing , K ] 1 .  ('ottl'l'l l .  . . .  71X,:nO 
l 'at tpl'nl'l, tlt'vit't, f�ll' tll'nftin,: Rkil't. ..�. 

( '1l1'1'1 i1l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71X.:�20 
I"t'n. fOlllltuin 01' I'PRt'fvoir. Hlukt' & Phltt . .  71X.417 
I "NH'il Rhal')H'IH'I'. It. C. rp('kp . . . . .  , . . . . . .  , 71 �,r.48 
Pill nOR mH} autOlnll tie pillllO Jlln�'''I'R, pORI-

tion guidt' mHl holtll'J' for, Ij'. C. 'Yhi t (> 718,t.r.8 
Pi(·kpl'. R:('P COI'Il Ili("kpr. 
Pit-tllrt' fl'UUlP, ,T. R. Rolllltl'(,P . . . .  , . . . . . . .  71 8,281 
Pi�I���'�t, 

.
1�1"��I.H:

i
.�: . 1.

l�I �':' . �·.
I�i.

t:,: . �.' . .  ��:. ��r�.r: 718,fl5r. 
I"in, R. Rt'iht'tlln1. . . . . . . . . . . . . . . . .  ,' . . . . . . . .  7 1 S,21S 
Pipp. appuratllR for lllHllllf:u·tlll'lIIg  {'nm-

pORitt', n. A. RitC'hi(� .• . . . . .  , . . . . . . . . . .  71�,lr.8 
1 'ilH', 1IpplillIH·t· fol' halmH'in:,! pml prt'RRIIl'�' ill _ 

It'ngthN of, R. Ii'. 8111'0111(' . . . . . . . . . . . . . • l X,21-i� 
I" ipp ttlln�t' 01' ('ollllling, (:. c. Riht'r . . . . . . . .  71S,l r.7 
Pip.. moltl making mll('hhlt', .T. III�hmn 

(·t al. . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  711-i,2G4 
I"hu'kpt fIlRtt'nt'1' 1md Rkirt RlIIIIHlrtt'I', .J. F.. 

l" ran� .. n . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  7 1 S, 1 1 0  
1 'llllliult'tPf, L. 1'. Xnow . . . . . . . . . . . . . . . . . .  711-i. HiU 
Phlllt Pl'ot('('tOI' . .  T. H. EURtpl'litlA' . . . . . . . . . .  71S.10!' 
I"lalltt'r, potato, .T. Q. AdamR . . .  , . . . .  , . . . .  71 ROfl7 
I"'ow. tlouhlp row lil-lting, n. A. RiphingPf .  7 1 1-i,4Hi 
l'owt\PI'. appal'ntnR fol' pvnpol'ltt ing Rolv"lIt:-1 

fl'om NIIlO)�('lj>:-1R, P. },�. A. LiptllH'('k . .  7"'!,484 

Catalogue 

18 illustrated tlIrou/lhout and de­and priceH '1'0018. jtJ4 rages. 6!4x 
In�, 'rhe latel'lt edition, with dis­

count Mheet hy mail for 2.1 c?nts. 
llOSTGOllt:n y  do (.'0,. lOu Fulton 8t., N�\\' \' orl.; City. 

d U ST R E A D Y  

TH( CH(MISTRY 
OF 

I NDIA RUBBfR 
ny ('·A n l, OTTO ",}:n}:n, I'h.n. 

The Chemistry of India Rubber 
Examinntioll RUel Valuation of (�utta 

Pel'cba and Illdia Rubber 
Examination DC India Rubber !'Iub .. ti_ 

tutes 

200 Egg Incubator 
For .80 

The Simplest, most perfect incubator made in 
the world. This is a new one at a remarkably 
low price. It ift an enlargement of the famous 

WOODEN HEN 
and made a s tboroughl y good as any incll,batv l' on 

the market, It Wlll hatch 
every fertile egg, and stand 

up to regular nsage 
as well &8 the most 
costly. 

Write for free 
catalogue with U 

colored views. .� 
GEO. H. STAHL, Quiney. DI. -;ai, Rapid alld Positive Handling . l ') '- of Material in Shops. Factories, - � Store8. Warehouses fully met • by our 

� Traveli ng Electric 
HOISTS 

Bulletin No. 7 111 Free. 

P A W L I N G  at H A R N I S C HF E G E R.  
t6l CUnton St., Milwaukee, Wis. 

VELOCITY OF ICE BOATS.-A COL-
Hypnotism strf>n�tlH-'n� Y011r mpmory an d de- PI't'�'ionR IlH·talR fl'om lIla ttPR ("Ollt11iIlill� 

71 X,nSn 
I '1't'(.\�::��

I, 
n;:�

'
::�'I:

t'I'
�����I;l 

I'
�
,
II'(�: �:!I\::�::: :i;�'g: 

. 
i,�� 

Inorgauic CompoundillK lUateriahJ 
Vult'Rllizer" and �ulphur Carriers 
India Uubber ,,"olvent .. 

lection of tnterestintl letters to the editor of the SCIEN­
TIFIC AMERICAN on the question of tbe speed of Ice 
Boat� demonstrating how ar..d why it is that these craft \'elops a will  of iron, I t  O,'PI'('ml lt-S hashfulness. R. ('m'lwlltt'1' . . . .  , . . . . . . . . . . . . . . . . . . . .  71 S,OSS I sail faster tban the wind which propels them, Illus­
trated with 10 eXJI[anatory diagrams. Cont"lned in SClii re,'h'ps hopf'. stim11la tt·s Hlllhit ioll and dptpl'- Prp('jOIlN IIIptulR fl'om tllt'ir OI't'N, Rt'IHI I·a tinJ:'. 

I·�. R. ('al'll('lIt('1" . . . . . . . . . . . . . . . . . . . . . .  . 71S,0S7 
7 1 � . 1 �n 
71 �,27'" 
7 1s,r,l H 

Contiltru(�tive (�omponent8 of India Rub­
ber Article .. �:n�I1u t��c:tt1;t������!��1r�·a1T!!�s1e�f:rs. miuHt ion to sl1cCPf>d and giyes yon that 8Plf- Pl'illtitl� dpvi{'t', :\1. ,T. Hnlgt'1' . . . . . . . . . . . .  . 

Printing, lIlultieolol', K 1'. X�'IH'II . .  , . . . . . .  . confidencp whi('h 4'nahlpl-l �'ou 1-0 ('ollyiIwp }}poplp Pl'illtin,: I)hltt' holtlt.I', Pittlllllll & AlHlt't'WN. ColorhllC IUatler" 
Analysi" of Rubber Article .. 

of yOU1' rf>a I wort h. I t  I!i ,'ps rOll til<' kt-y to 

thp , innpr 1'lf'e1't"tl-l of mind ('on tl'ol. It pnahles 

YOll to a hsoln l-ply ('ontrol thl\ thollg'h t s and H('­

tions of whom�opvpl' ."Ol', wi ll . "'hpn you 

Pl'i:-1l1111t it· pft'P(·t:-1. a)I)lal'a tU:-1 .  �fol' prodncing. 
" ., I I ,  :\1t'lIghpl' . . . .  , . . . . . .  , . . . . . . . . . .  , 

l'I'�I)l('llitl� 1IIt'('hanil'llll. IHlnt. 1 1. ( ' . P1Itllalll . 
Pl'o)H'llitl", IIlt·(·lllll li�m . hoat. I l. R. �hj>t'n , .  
PilIp R('r�·pning 1Il1H'hhH'. ,Yo ] 1 .  (' l'oRhr . . . .  . 
I"III11p. (·I'ntl'ifn;.nl l ,  ,y, 'Y�'mwl . . . . . . . . . . .  , 
Pnlllp ('01)1 1'011('1'. t'lt'ctl'i(' motor dl'i\'t'Il, T. 

j l S.�!lG 
71 S.1!'ifi 
7 1 N. Ui:! 
il l>'.ons 
71S,!ii17 

With �'our Plllte� and Several lllurtrations 
in tile 'rext 

Svo. Uloth $lJ.lJO net 
1'I'()I�t'1l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71S.177 llndf>rsfand this gl'and an d m.\'stpriolls st'ipncp. Pump Of tillin,: .ll'\'k�', t.: QUi('k . . . . . . . . . .  7 1 X.a� 

LIPPINCOTT J. B. COMPANY YOll ('un plan t :-:;l1l!.!.!p�t iun� in lllltnnn rnin<1� 

whi<-h w i l l  hI' (,H1Ti(�(1 ol1t in n (lay or f>ven 

n ."{,HI' lwn ('P. You can ('111'f' �lU<1 IlHbi t �  in �'o11r-

1'111111" I'pdpl'o(·ntitl;.!'. I'�. Lmnplollgh . . . . . . . .  7 1 X . 1 :12 
I"lImp fll(1 eoupling, .\. t,�. ROl'itl:,:' . . . . . . . . .  71x.:mn 
PUIlt'h. Rt'lf-('(,lltt'l'ing. R n. & ( :. A. ( ' 1 .. -

11lt'lIt . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  71 S.427 
PII��lp, 1', ,T. llt'ek . . . . . . . . . . .  , . . . . . . . . . . . .  7 1 S.:�2:; 
Pn:r.:r.h'. pit-t l l l't'. 1. I I .  HlmH'hm'tl . . . . . . . . . .  71S.:Wl'I 
Hail joint . .  r. K .TOlH·N . . . .  , . . . . . . . . . . . .  71 X.:m4 

PHILADELPHIA 

Bums 90% Air 
Air h Ine. Tbe Lamp ..uN aU 

HlIil joint . ,Yo K 1't'1II1 . . . . . . .  , . , . . . . . . . . .  7 1 X,!'i1 G Y-01l ('an jnstHll t a IlP()I1� I�' h�'" notizp IlPopl p  Hn il:-1. :1 )11)li:IlH'P for " 1I t t i) )/.: off thp 1J1)I)PI' 

~ 
Squabs Pay Bea.t 

... � Hens 
_ Easier. need nttentif)l1 only part of I time. bring- big price!"'. HaiHeu ill one month. Attractive for poultrymen i 

t� r,:��ti��1· ure white, stead", 
sa fe Ii ght. fa Wlek I No 6n .. e I lI .. s..aoke! NoOdorl Hang or Bet 
it anywhere, Over 100 Styles. 01' ,WI' a rill� pOI't ioll:-1 of ('OIll)IOllntl tnlln-

WlI�'. ,Yo L. J.�. :\Iaitl't' pt a I, . . . . . .  , . .  \\' i i �l n lllpl'e �;IHlU'\' of t lw ('." 4'. w i t-hont thpir 
kl�O':: lp<l�p. Hud l )Owprfn lly ill1ill<'n {'� tlwm to n�:n��:::�:. (;:��:::�\���: I�·" :\�:'���i�'I';':-': 

... :: ·i1·:-i.;.(i.�: 

71S.:I112 
71S.!..>!)7 
71X.0(i!) 

..oI"� farmer�, women. �elld for FIIEE I - BOO K L "'�T nnd learn this ;1r.n1",,,·,111 
AGENTS W ANTED 

rHE BEST LIGHT Co.. 
<10 as �'011 <1pl-li re. Y011 ('an <1",'(lloll.  to a mnr- ItllilwlI,\' ,:att' lItHI Nig'nal. lIlItonmtiC', ] 1 .  rid" Jilinif' 1IUlusf·ry. I E7 Ii!. lith St., Canton, 0.'0. 

l ] i��i1) . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  71X.1 !!fI 
\'C IOil� <1l'gTPP. nn." III 11 �i;-n I 01' <1rnmnt k tn Ipu t ItllilwtI), gutt'. :llIt llmll t i t, . .  \ .  Kunlllwl'i('h . . . 71�.·'7:: 

Plymouth Rock Squab Co .. 1 4  Friend St , Boston ,  Mass, 

Hnilwn .,' r:dl:-1. holl l{,:-1:-1 ti�h 1llUl IH'tl Jlbltt, pHI rna,\' h n ,'p : rnu ('flU hH'l'l'al-l(- YUHl' s:l l n I'Y ; fOl" " •. II C'I':lwford . .  , . ', . . . . . . . . . . . .  71x.:n7 N O VV R E A D Y  . . . . ' . . you ('an <14'vplop �'Ol1 l' t1'1" 11:1 t hie POWP1' : rOll 

can gh'p t h ri l l ing: an<1 fnnny h�'lmotie (ln tp1'-
H.a ilwlI�' mud fwd . .T. ,y, ( 'OOpt'I' . . . . . . . . . . .  71 �.":;U 
Ita iJway Ri:,:'1)H I .  :\10111'01' & LI'�' . . . . . . . . . . . .  !V<:.�G� 
�t�:���::�;� �rl
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• 1X, .• X�1 Twenty-Third Edition 
tainm('nts : )'011 (·ftll win t h<', p\,Pl'ln �t ing 1't'i(�1)(1- I I I II 11 . . . . " . .  , . , . , . , ' , . " , .. , '  . .  , . . .  , " " 71N,2:l7 
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-, 1 .".,"'),'\ Expcrl-mcntal Revised and Greatly Enlarged. 

2 Octavo Vo1umes. ship of those you dl-':·;i I'P : �'Otl ('an }lrotp('t YOU I'- ., ., .-.. .. 
self np;ains t  tlIP inthIPIH'� of ot llPl's : you NUl �i��n��::��� ���

'
�t:��'I. R.t'�::�:}�i<�,:' (T- �?Rh'�:�\�·I;l� : : :  ���:��� 1, tOO Pages. 900 l11ustrations. 

Ooth Bound, Postpaid, $5.00. 
Half Morocco. Postpaid, 7.00. 

liN'Olllf> a financial !"llJ{'ep!"l� ;Hl<1 hp l'eeognize<1 n:�n����!�:. t:�::l( '�t:;�;�' ,\�:'n�.�
' 
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� . . . . . .  �� �:g�� H:l ihnt),:-1. t'u1)(II1("tOI'. ('fllulnit, mu] (·on.'ptnt, as a powpr in )'0111' (·olllIl1un i ty . 
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7 1 � ,!!!!O Sel-cuec Or Volumes Sold Separately: 

yon thp !'If'Cl'Pt of n t tainin� all tllP�p th ing'l-l. It H.lI�()I' Ntl'Op. 1<: 1'('l)l)il'O\ . . . . . . . . . . . . . . . . . . . .  7 1 8, 1 72 
W. \Yilliam" " " " " " " " " " " " " ,  71 S.21\!l 1 � � BY � � 

It,,!'!>,t . . ,·, I .  �. D,·m . . "t . . . . . , . . . . . . . . " . . .  71S, l !lr. George M. Hopkins 
Cloth, $3.00 per Volume. 

is tilt' la l'g'pst and most !"llJ{'ef'!"l!"lfuI �('hool of 

IJnmot ism in til<' ,,"odd. It ls {'hartprp</ hy the 

� ta te laws. Hnd CH1Tips ont PYf'I'Y lll'o!ni�� faith-

Ht',dRb'1'ln:.! nll'('ll aJ1i�m, "T, L, Dixoll . . .  , . . 71S, 104 Half Morocco, $4.00 �r Volume. 
Ht':-1pil'utol'. I I ,  1'�. .Tolh·R . " . . . .  , . . . .  " . . .  7 1 S.470 PER MEN AT .. SCIENC is so well known to n1anr of our 
H�'in g't1idt', X . . Tohll�t()11 . . . . . . . . . . . . , .... 71�,-I07 

EX � I � T E Ht'titIORC'Ollt'. 'Yo ] 1 .  Rt'iRIIt'I' . . . . . . . . • . . . . .  71K:�S4 readers that it is hardly necessary now to give a rlescnJ.ltion of R.·VPI'Rihlt· motor, Y. L, Ochoa . . . . . . • . . . . .  7 1 s.rlfls this work. Mr. Hopkins decided Fome months ago that It would ful ly. If you want a ('opY of i t s  frpp hook, H.pvolvill': I·ukt',. C. F. :\Id\:t'll�it· . . . . . . . . . . .  7 1 X.:n:� be necessary to prepare a new edition of this work in orde� that Hh'l'ting mu(·hhl(>. n. H. :\[aftill . . . . . . . . . .  71 x.::m"i the many wonderful discoveries of tnodern times might be fully jnst send your nanw nn<1 a<1d l'f>Rs. no monpy. 

to the Amp" ican f'ol\pg'p of �!'ipnN'", I l" pt.  l iB 
G, 4:!O "'a ln tH � t l'pet. Philadelphia, Pa., and 

you wil l  rece;"e it l.Jy return mail, postpaid, 

ELECTRO MOTOR. SUIPLE, HOW TO 
make.-By G. M. Hopkine. Description of a small elec­
tric motor devised and constructed witb a view to as!"'ist­
ing amateurs t.o R.iaJc.e a motor which millht be driven 
with advanta�e by a current derived from f\ bHttery. and 
which would hav� sufficient power to operate a foot 
���

h
wf&'1t �:����� r�ci���ii��3�� ���l

�����,�aAfr�:: 
leAN SUPPL""IE"T, No, fH I .  Price 10 cents, To be 
had at this Office and from all newsd�alers. 

C 5 lh�'�ld that au", �IIQ'0I'IIlat10D thaD I. aoat&ined .... book. "  How to Mak, MOM:JI witli lneu�to"I," 8.n Incbe., 1 00  
• peclal cbapten hI tbe belt 
eo�trln,; th. eQt\re poultry , 
v.tJon. and pbotQ(l'apblc .i ••• (lithe 
}lo.' '�"f,d Pnult'1l Plant. in fbi. aOO other 
C(luntrlu. Tell. about the CYPHERS INCURA, TORS, Itw:ri£lkemt FREE /·O.VTP,4 IDfo7' tla. flUe 30M,,' toall _homentlon tbl. paper In .. r!II�, AIMreR" learHt uf!ice, 

CYPHERS INCVBATOIl COMPANY, ....... N.l'. C"Ieap •• Il. Boa ... ,.� New l' ..... ,N.T. 

HudR. tuh.'R. 01' Ilil)(,R. mllehhw fOl' elpllIl- described in its pag-es. Since the last edition was puhlished, wonderful ill': lItHl )loli:-1hin,: th.· 011tpl' NIJ)'f1H'.·)o1 developlnents in wireless telegraphy. for exam�le. have been made. It of, 1'. R YlIlI ":\nk .. n . . . . . . . . . . . . . .  , . ,  71S, li-ln was necessary. therefore, that a good deal of·  new nlatter should be Rolling mill 1'ol1R. lIlt'lIllR fol' gr.·lIRin� 1hp added to the work in order to Inake it thoroughly up.to-date, and with 1l('('kR or jOHl'lIUlN of, R. R. & 1'. 'V. this object in ",iew SOllIe 200 .pages ha" e heen added. On account of the .TOIH�R . . . . . . .  , . .  " . . . . . . . . . . .  , . . .  , . . . .  , 71S,471 increased size of the work it has been lIecessarv to diYide it into two Rolling mill, R('allllt'NlO\ 1 nhin�. liln� & "'olf�' 7 1S.-HO volunles. handsol11ely bound in buckral11. It Inay-be interesting to note Roof fll�tpnt·I'. :-1latj>. F, C. XIH'(lpll . . . . . . . .  7 1 s . 1 6r, the following additions that have been l11ade to these voh1111es : �:!�::�:�: �':!�)
i
�;··PI�in!:: .{:�'��I�

'
;:H'�

' :� ·j.;);,(i· : :  : : : :  
71 S. 1!lS Volume I contains in addition to a large number of simple. welt Rng atta('linwllt. ,I . C. 1 .011': . .  , . . . . . . .  , . . .  ���:i��� i1tustrated experiment�. a full de!'=cription of a X' H. P electnc motor Hnl\' :tttH('hIlli'lIt, :\1. n ,  RlIilp,,' . .  , .  ' . ,  . .  " .  7 1 x.:;no made expressly for illustration in this edition of " EXPERIMENTAL �1l(1 irun . . \ . .  T, f'aml.lu·ll . . . . .  " ,  . . . .  , ' . , .  71S,: : 11  SCIENCE," It 1" an ENCLOSED SELF-RE(aTLATIN(; electric nlotor for a �lIf('O' hook f01' �n�Jl(,lHlilJ� ;lrllH�'I'�' for all- 110 ,'olt circuit. It CRn he operated by a current from a IlO volt lamp.. 1I10g'ons P11l·I)OlO\�·N. )1. K Ili,:�im'l . . . .  7 1 �. :. W:: socket, yielding a full � H. P .. or it may he IIsed as a dynamo, fun'ish-�aNh 101'1\:. C. A. <1ootlRt'1l . . . . . . . . . .  , . . . . .  7 1 H, l l �  ing a current capable o f  operating three Ib-candle power. I I O  v01t incan-XU:-1h lo(·k. L. P1Ittt'I'ROII . . . .  , . . . . . . . . . . . .  71S.!l77 descent lamps. The construction of the nIachine is perfect enough to Xawillg 1lI:H'hhH'. R. C. c :o� .. "'tt . . . . . .  , . . . .  71 X.201 admit of €'nlarging or reducing its size if desired . :o:.ellffold lu,tlckpt. :\[. K RlIlfth . . . . . . . .  , . . .  7 1 �, l n-l Volume II contains much on the general suhject of electricity. �(·I·t'.·n R.,.· 'Ypll �lIlltl R('I't'PIl. hesides new articles of great importance, AmonV' these the subiect of �('I'I'(,II (·I .. lIIWI' . . 1 .  'Yiph., . . . .  , . . . . . . . .  , . . .  71x.rlOlD alternate cnrrent l11achinerv is treated. Wireless Telegraphy and Tele-�('rl'\\' ('nttin� dlf'. n . .T:. 1110I'th . , . . . . . . . . . .  71K2l"i2 phony reef-h'e attention, Electrical Measuring Instnlments 'rhe Electric ��:(,�)�I�ht J'�' lH1t �.'I',,' • .T •

. 
" ' , .

:\11H1i1!1I� . . . .  : . .  ,' . .  !IN,!�� I Clock, The TelegraphoIH', Experiments in High Voltage, 11te Nemst T .. amp, and Measuring the Heat x:.�� �I�gtnlJI�I� ( ,��IHI:,n��::,ol\�7,� 
I ,\,�I.C" i.i�:,

tp, � :  � +� �'2:;:; I of the ��:lrS are all thoronghly -illuslr�ted and described. . • .  :-;:�,\\ iug maf'hit )t'. lmttonholt' . . T, ].: , ])hlloJ)�1 . 71 101:1 0:: 1 he lllJprecerlent,,:d sale of t11lS work shows cOll<:lnsrvely that It IS the hook of !he age for Xt'\\ in/.!' lII:1chitu' ('1) )1 4 '11 Illt'dmllilollll. huttolJ- j tt':1('hC'!"s. s1 urlents, expenmenters and all others who deSIre a general knowledge of PhYSICS or Natu .. hoII', 'V. 'V. Dixon . . . . . . . . . . . . . . . . . .  71x.r,H!l ral Phl10sophy. 
END FO D � .. wln� machhH', ShOl', .\. H. 1,'ow1<'I' " " " , '  71 8,19U . S R ESCRIPTIVE CIRCULAR. 

(ConUnma on page 67) MUNN &. CO •• Publishers. 361 Broa�way. New York • 

© 1903 SCIENTIFIC AMERICAN, INC. 



Scientific American 
BLINN'S T I N ,  SHEET·IRON & C('PPER·PLATE WORKER !'Sl'WIlig lila ,'hiIw markIlig attacbmcllt, -- I llioom!il'Id & Hawes . . . . . . . . . . . . . • . . •  71S,USlI 

One of the Most Popular Technical Books e1,er pubUshed Shadp ro11t-1", Sprillg, F. M. Vickery . . . • • • .  71S,178 in the United States. Shade rollpl's, moun tlng for vertically ad-
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Sbingle, roofing, W. U. & J. C. Sbarp . . . . . . 
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E LECTRICAL ENBINEERI N G  
TAUIHT B Y  MAIL . 

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

TRICAL ENGINEER ? "  
We tt'ach Electrical Engineering, Electnc Lightinp:, 

Electric RatlwaY!I, Mechanical Engineenng, Steam Engi­
neerinp:, Mechanical Drawing, at your home by mati. 
Itlstitutt! indorsed by Tho3. A. Edison and others. 
E��P�.T,.�I�i}'�I:f:��lllt I�:�'lo"'i;r.E, 

LEARN PROOFREADING. 
If you posses. a bir education, wby not utilize it at a genteel 

and uncrowded profession }.laying 115 to $35 weekly? SituatioDs 
alwa.vs obtainable. We are tbe original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Phfiadelphl. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatin/iil' of open circuit batteries, historical dry 
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dry cells. With three illustrations. Contained in �CI" 
ENTIFIC AMERICAN SUPPLEMENT, NO. 1 001. PrIce 
10 cents. '110 be had at this Office and from all news .. dealers. 

Harrison Mfg. Co., 

SALESMEN AND 
A G E N TS WANTD. 

R!�3!�I��u��r::r!� i�:� 
tion-beau Filters. '12,000 alrePr .. cr. Demand enormous. Everybody buys .. 

tbe kitchen .tove it furnishel 
of distilled, aerated. delicious. 
Water. Only method-aaves 
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�e�:;'���!1 �i::e� tG�� 

�Ol' Booklet, New PI .. , Te ....... 
Etc. FREE. AddrutI, 
16 Harrison Bldg •• CincinnatI, D. 

Copie. While Writing 

pr�:����r:e? 
t���1��gl:

n
fu�grv��.paS�·PI�� 

and best. WrIte for free .amples of work and 
endorsements. 
Pershing & Co .• 132 Michigan St., South Bend, Ind 

Steam or water, apparatus for controlling 
the passage of, E. M. Eden • . . . . . . . . . .  718,:�29 

Still, turpl'ntinl', F. 1\1. Gideon . . . . . . . . . . . .  7 1 8,246 
Store, lLlJrary, onicp, or wardhouse ap-

paratus, N. O. Starks . . . . . . . . . . . . . . . . 71R, 54:l 
Stov('vipe fastener, 1\1. H. Goodwin . . . . . . . .  7 1 8 , 1 19 
StoV(', portalJle knockdown or folding camp, 

Bach & Crotteau . . . . . . . . . . . . . . . . . . . . .  . 
Straillel', culinary, 1\L B. Goodrich . . . . . . . .  . 
Suhirrigating device, C. M. Patb'I'soll . . .  . 
Surgical splint, A. W. Graham . . . . . . . . . . .  . 
Suspenders, Johnson & Gordon . . . . . . . . . . .  . 
Suspenders and lJelt, convertihle,. Lauft'l·ty 

7 1 8, 4 1 2  
71 R,247 
718,:;80 
7 1 8,:139 
7 1 8 , 1 29 

& SteIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 8,a60 
SwItcb, A. �'. SweIgart . . . . . . . . . . . . . . . . . . .  7 1 8,229 
Switch and protecting devic(', comhilu'd, 

Hornsby & Anger . . . . . . . . . . . . . . . . . . . . . .  718,460 
Switch operating device, J. P. Lowe . . . . . . . .  718,364 
SwItcb stand, M. W. HIhhard . . . . . . . . . .  7 1 8,348 
Syringe, fountain, J. Hardman, Jr . . . . . . . .  7 18,202 
Talking machine horn elbow, "lV. Barlll's . .  718,074 
Talking machine horn support, W. Barlles . . 7 1 8,073 
Tally devIce, L. L. Frost . . . . . . . . . . . . . . . . . .  7 1 8 , 449 
Tap, bottle, J. A. Sborrard . . . . . . . . . . . . .. . . .  7 1 8 , 1 6:1 
T(�ll'graph rep(>ab�r, wh-('lpss, n. Shopmakl'r. 7 1 R,n�5 
Telegraph system, E. R. StOI'lII . . . . . . . . . .  71 R,544 
Telegraph, visible signal, W. A. 1<�ant'll . 7 1 8 , :�32 
Telegraphy, wirel(>88, 11. Shopmakl' l', rp-

issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone, M. R. Hutchison . . . . . . . . . . . . .  . 
T('lephone coil hox, "lV. B. McCUl\mick . . . . .  . 
T('l�phone jack, n. P. ClansPII . . . . . . . . . .  . 
Telephone mouthpipee attaehnH'nt, J. F. 

1 2,07:1 
7 1 � , 20·1 
71 8,371 
7 1 8 , 093 

Logue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718,264 
Telellhone signal hl'll, volarhwll, If"}. IlJ. Yax-

)Py • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  718, 2:J5 
Tf'l('phone systt'm, Parsolls & :-;:10111'1' • • • • • • •  718,215 
Tel('phone s�'st('m, intt'rcommunieatioll, 

Sloper & PaI'SOIlS . . . . . . . . . . . . . . . . . . . .  . 
Tpl('phone transmittt'r, C. C. Caddt'll . . . .  . 
Tellsion dt'vic(', T. C. OI'l1(Inr-ff . . . . . . . . . . .  . 
Tickl't hohh'r, duVlt'x, n. 'ryh,r . . . . . . . . . . .  . 
Tie. S('e Bale til'. 

7 1 S,224 
7 1 8 , 3 1 0  
7 1 S,r.oO 
7 1 R,5!J0 

Tile or hl'ick cuttiIl� mnehine, J. Bt'nsing . .  7 1 8 ,077 
Til(>s, hricks, llalll'h�, ete., manufaeture of, 

T. l"ttist,'r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  718,:�Rl 
Tire h('ab'r, b.nll'o('arholl, 'V" 'V. Davis . . . .  71 8,567 
Tire s('tting apparatus, ruhher, R A. Or-

cutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, 1 48 
Tirp, vl'h ich' c('llular ruhhl'l' , A. Uu('a8hlt� . .  7 1 8,439 
TolJacco Il'an'l"I, mal'llhw f(II' sizing or us-

sOl'ting, ".. Hunt . . . . . . . . . . . . . . . . . . .  . 
Tool, W. II. Rnh'�' . . . . . . . . . . . . . . . . . . . . . . . . . 
Tool or implt'mt'nt ,  C. "'. :-;:h,�dd . . . . . . . . . .  . 
Toy wa/!oll, \Y. Christt·ns('I1 . . . . . . . . . . . . . .  . 
Tripod �lIl.iustin/.! hpad, \V. n. Flh'hma lII I .  
Trous('rs, S .  A. 1h'l'rs . . . . . . . . . . . . . . . . . . . .  . 
Truck, cal', PlaYl'r & Flo;nl . . . . . . . . . . . . . .  . 
Truck for trmn-('nrs or oth('r rolling stock, 

J. W. 'Vnin\\Til!ht . . . . . . . . . . . . . . . . . .  . 
Truss, ahdominnl, H. 'V. P(>ll . . . . . . . . . . . .  . 

7 1 R , :152 
7 1 8,542 
7 1 8,534 
7 1 R, 1 92 
7 1 8,445 
7 1 R, 1 44 
7 1 8,580 

------- - --- - -- Truss vad, ,Yo C. 'Y,'tmore . . . . . . . . . . . . .  . 
ACETYLENE GA8 AND CARBIDE OF I Truss vac!, IH'l'l IiaI, ll. Brisky . . . . . . . . . . .  . 

71 8,551 
7 1 8 , 149 
7 1 8,408 
718,421 

Calcium.-All about the new illuminant. its qualities I Tunn('l constrllC'tioll, suhaqUl�ous, '1. I\:. 
chemistry pressure of liquefaction its probable future Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 1 73 
experiments perfolmedwlth it. A most valuable �eries Typ('writt'r, �hiftin� k('.rhoard, A. C. Fl'rgu-
of articles,giving in conmlete torm the partlcular� of son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8, �3:l 
this bubject. Detail� of fUrIl3.ces for making thf> carbide Typ('wri till� mlll'hil il', A. C. Schllman . . . . . . .  7 1 R, :mo gas generators �asometers, burners, etc. Contained. m Typl'writin� machinf', P. II'. Nilson . . . . . . .  7 18 , 505 
ISCIENTI1!'IC AMERI?AN SUPPLEMENT Nos. 9 .• �. , Valvp, l>xplosive Pllg-ille starting, II. 1\1. 1831: 19o9;: 18%�: U�Li: 13�1�: 18��: 18��; I McC'all . . .

.
. . . . . . . . . . . .  : . . . . . . . . . . . . . .  . .  71 R,574 

71 R,225 
718,299 1083. 1 84. 1 8�, 10"6, 1 10 , 1 124. 1 1 32 Valve, HIISblllg, L. B. ;Smltb . . . . . . . . . . . .  . 

1 1 <1.9. 1 1  �o, 1203. 1204, 1206 and 1 209. PrIce 10 , Valve, gas . l'n�lnl', E. I;. Arnold . . . . . .  ,
' 
. .  . 

cents each, by mail. from this office. and all newsdealers Valvf" motions of rlltfer('il t const ructIOns, 
mpchalli�m illnstrating' stram (1011gin(', H. 

B�MOH JEWELS 
Are Marvels of Beauty 

Upon receipt of your name and address 
a magnificent catalogue contatnlng near-
�"'nj�x�r:,'����Si�n,:;.r�Ing

F
S 

R
Of Ii.rtEisEtlC 

bIgb·class ImItation DIa- . mond and Pearl Jewelry 
w1l be mailed 

REMOH JEWELRY CO,. 834 Ol ive St •• St. Loul. 

11�. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 8 , 1 9:� 
Valve, throttlf', II. H. Vau�l1an . . . . . . . . . .  718,550 
Varllish or pol or Clip, R. L. S. Doggt'tt . . • .  718,436 
Vault, hurial, A. J. Bright . . . . . . . . . . . . . .  7 18 , 420 
Vphic}(', motor, C. Crompton . . . . . . . . . . • . . .  7 1 8 , 01)7 
Vehicll', motor, O. II. S('hil(lhack . . . . . . . .  718,161 
Vehielf', motor, "\\1'. Non'is . . . . . . . . . . . . . . . .  7 1 8,213 
.Vehicle, motor, ",V. E. 'Vhithr('ad . . . . . . . . . .  7 1 8,231 
Vehicl<" motor, L. T. Bassl'tt . . . . . . . . . .  7 1 R,:lO:l 
Vehicle refipctor attachm('nt, n. P. Brown . 7 1 R,HOO 
Vehicle running-g('ar, A. S. Baldwin . . . .  71 R,072 
Vehicle runlling-gpar, R. D'UII�('r . . . . . . . .  7 18 , 1 08 
Vehicle steering apparatus, H. J. Elsnpr . . 7 1 8,440 
Vehicle storm-apron, A .  J. Baylt's . . . . . . . .  7 1 R , 41:l 
Vehicle-wheel, I... J. Cook . . . . . . . . . . . . . .  71 8,096 
Vehicle-whf'f'l, B. .Jones . . . . . . . . . . . . . . . . . .  7 1 8,46R 
VehIcle wbeel, road, G. S. OgilvIe . . . . . .  7 1 8,275 

I Vehicles, mealls for locking' the steering 
I mechanism of motor, E. Devlin . . . . . .  71 8,324 
I Vehicles, speed regulating and controllin� 

New Standard Electric Gas Lilrhter. $1.50eacb. ' we';l'W
I•m for self·propelled, A. " .  

718,5al Good lor one year in any home. New cells by mail, tee Vehic��s 
e
with '  �'i�:ti��: ' ��pp��ti�g ' �h��: '(I;r', Quantities, $16 per bundred. L. Combrun . . . . . . . . . . . . . . . . . . . . . . . . .  . 7 1 R,244 

7 1 R, 1 86 
7 1 8 , 1 2 0  
718,a02 __ ;iiiiiiiiiliiiiiiiiiiiiiii-----"�(lQ 

Incandescent Welsbach Lill'hter. $1.50 each. 

Locomobile and Gas Stove !-,I"'�""':' 
Money maker� for bright people. Agents 

WM. 
Rf,l!i"'��l:s��!:t ai:.!'¥�Jt,f"N. Y. 

50 Y E A R S '  
E X P E R I E N C E  

Anyone sending- a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. (Jommunica. 
tions strictly confidential. Handbook on Patenttl 
tlent free. Oldest 8,JZ'ency for securin� patents. 
'P�C���t.i�:,k:ft�g�����rre�f: t�e 

Co. receive 

S(i�ntifi( Jlm�ri(an. 
A handsomely !!instrated weekly. Lar"est clr. culation of any scientific journal. Terms, $8 a 
year ; four month '. $1. Sold by all newsdealers. 

MUNN & Co . 36 1 Broadway, New York 
Branch Ollice, 625F St, Washington, D. Co 

Ventilating and chimney cowl, A. Ashworth 
Vise, E. E. Hanna . . . . . . . . . . .  � . . . . . . . . . .  . 
Wall or ceilin�, reOective, L. Bartelstone . .  
·"raSlhf'rs, machine for making spiral, J .  E. 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 R , 409 
Watch-protector, D. Summa . . . . . . . . . . . . . .  7 1 R,:lOn 
Water-closet bend or pipe connection, E. 

& A. FlemIng . . . . . . . . . . . . . . . . . . . . . . .  . 
Water·lliting devIce, J. W. Beck . . . . . . .  . 
Water-motor, osc!llating, L. R. Pb!llIps . . .  . 
Water, purifying, W. M. J��well . . . . . . . . . . 
Water purifying aparatus, H. M. Livor . . .  . 
\\"'at('rIJroofin� tt'xtile fabrics, apparatus for, 

F. Rush\yorth . . . . . .  , . . . . . . . . . . . . . . . .  . 
Weedf'r, .J. II. Baker . . . . . . . . . . . . . . . . .  , . .  
Wet'der-tooth. L. D. Austin . . . . . . . . . . . . .  . 
Weedin� imph'mf'nt, R. Hoodless . . . . . . . . .  . 
Wobthing machln., G. A. Moor • . . . . . . . . . .  
W{'l1 drillin� machin£>, H. H. IlJv('rhard . .  
Well sand SCI'f'f'n, Jackson & Thompson . .  
Wbimetr".. C. HIgber. . . . . . . . . . . . . . . . .  . .  
'Window, Voi�htmann & Poml'l'oY · · · · · · · · · · WIndow ventilator, N. M. MIll!'r . . . . . .  . .  
WIr •• pay out reel, .T. D. D,'lph,·, . . . . . . . . .  . 

7 1 8,444 
71R, 4 1 4  
7 1 8, 153 
7 1 R,465 
71 8,485 

7 1 R ,527 
7 1 8, 1 87 
718, 070 
718,571 
7 1 8,500 
7 1 8, 1 1 2  
71R,464 
7 1 8,457 
7 1 8,40:1 
718,1 411 
7 1 R. 1 !H 
7 1 8,232 W(;)01 scourin� mechanism, F. L. Whitnf'Y . 

Wort and producin� sam(', concf'ntl'all'd 
bopped, H. A. Hohson . . . . . . . . . . . . . . . .  71  R,25:1 

WrenC'h, See jar \\TPlIl'h. 
Wrpnch or spanner, .T. n. Morgan . . . . . .  7 1R , a01 
Zinc, pxtracting, \\1'. ft. ""aring . . . . . . . . . .  71 R,554 
Zinc from its oxid�, f'tc. , reducing, W. 

Scbulte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 R , 222 
Zitber ta!lpIec� and brIdge, F. Reinbard . .  718,a8a 

DESIGNS. 

Badge, J. A. Caron . . . . . . . . . . . . . . . . . . . . .  a6, 1 90  
Bedstead head or foot Sf'CtiOIl, C .  S. Boll . . . .  36,191 

TRADE MARKS, 

Boots and shoes, leather, S. E. Carr . . . • . . . .  39,633 
Boots and shoes, leather, 1<'. E. Mistrnt. . . . . .  :l9,634 
Boots and sboes, leather, F. W. Slatf'r . . . .  �9,635 
Cordage, Hooper Sons Manufacturing Co. . . 39,629 

(Continued on page 68) 

Fast 
Express 
Trains. 

The service of fast express trains af­
forded by the Lake Shore & Michigan 
Southern Ry. between the cities of Chi· 
cago. Toledo, Cleveland, Buffalo, New 
York and Boston. operated In connection 

with the New York Central and Boston & 

Albany roads east of Buffalo, Is not 

equalled on the American continent either 
In frequency, speed, punctuality or equip­
ment. 

Send for H Book of Trains " to 

A. J. SMITH. G. P. & T. A .• 

Cleveland. Ohio. 

Crown 
Plates are 

more rapid 
than any 

otherplatein 
the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

are 
especially 

adapted fOi 
Tourists 

using 
Hand· 

Cameras 

���ort��:'9Et����:;���. G. CRAMER DRY PLATE CO. 
� Dlvldend.Paylng Mining. 011 a.::d I � Smelter Stocks. Listed a.nd jp, I Vnllsted. our Specialty. I 

I DOUGLAS, LACEY & CO. i 
Bankers & Brokers, Fiscal Alrents, . • 

Members N. Y. Consol!dated Stock Exchange. 
. ' 66 BR OADWAY & 1 7  NEW ST. NEW YORK. Qi 

;, Booklets givir
I 

our successful plan for realb:inlf the large ! 
di !�!�::�!ve��ent!.���t:la�ts}11u1:m:a�tic�)����g�tc�

i
l@;:t ; � t'ree on ... ppUCB tJon. iii .... E!E;EE�E!eeE!E!E!E!E!E!EiE!E!eE!E!E!ii· 

Offices i n  
ST. LOVIS. MO. 

New York : 
·
3 2  East 10th Street 

Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street 

MORAN FLEXIBLE JOINT 
for Steam, Air or Liqnids. Made in all eizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co .. I nc'd, 

149 od East St .• I.Ol'lSVII.LE. Ky. 

A Helper at Your Elbow 
ready with the latest inventions, theories, 
statistics, in every branch of knowledge, 
investigation and discovery-such is • • • •  

I n  Volumes] . �,MW' 115,000 Pages 1 

IlftiIBAlfIIML 
E D I TO RS 

Daniel Coit Oilman, LL.D. President of Johns Hopkins University (1876-
19(2), President of Carnegie Institution. 

Harry Thur.5ton Peck, Ph.D., L. H. D., Professor of Columbia University. 

Frank Moore Colby, n .  A . ,  Late Professor in New York University. 
(Assisted by Neady 200 EmInent Editors and ContrIbutors) 

Some ' of the Reasons That Make It 

The Best Encyclopredia Ever Issued 
in English , and comparable only to the great German works of 

Brockhaus and of Meyer 
THE LATEST -The only new Encyc10pcedia published in the last ten years 

-a period which has seen more changes and advances than any equal period of 
the world's history. 

THE MOST COMPREHENSIVE. - The 65,000 titles embrace 
subjects-which is 50 per cent. 1110re than are found in 
reference encyclopcedia in the English language. 

RICHLY ILLUSTRATED 
Never before has it been attempted to illustrate a work of this 

character so copiously and so artistically. The plates and maps alone, 
if printed separately, would make a book larger than Webster' s  
International Dictionary. 

SEND FOR SAMPLE PAGES-FREE 

Showing- type, methods of treatment of the subjects, 
specimen plates ot maps, colored and plain iIIustra· 
hons, names of contributors and information regard· 
ing a 

Special Discount to Those Who 
Subscribe Now 

and our Little-at·a· Time Payme nt Plan 

DODD, MEAD & CO., 
372 FIFTH AVENUE 

NEW YORK 

containing descriptions, sample p�es, colered d ­lustrations and mar-s and 
information regal"dinlit' dis­

count and little-payment plan 
fOT �CIENT]FIC AMERICAN 

readers. 

© 1903 SCIENTIFIC AMERICAN, INC. 



6S Scientific America� 
( 'ornmeRI. E. Tbomas & Co. . .  . . . . . . . . . . . .  :)9,639 
Flour. wheat. Ray Statp :lUlling Co . . . . . . . . . ;m,6¥l 
(�rAJlf' .lHirf:'. nntermpntpd, Rn tt1(> Crt'f'k 

(� t'HP(' .Tuicf' Co. . . . . . • . . . • . . . . . . . . . . . .  :m.4l:�S 
Ie,' m'Rm fl· .... 7.pr •• Dana & Co . . . . . . . :m.H42. :m.u4:\ 

Strength-Simpllcity-Durabi lity 
llf'diC'inal snits und tahlt>tJ;" mndt' tht'l't'fl'lI111, 

lJ('dknl LRkt' Halt lff�. · c.). . . . . . . . . . .  :m.H'·7 
RU7.OI'M, ,Yo .T. Klanhl'rJ: . . . . . . . . . . . . . . . . . .  aU.4i2� 
Ht'lIlt'd>' in lltlutd f01'111 fot' {" .. )"tnin IlH IlWd 

dlfo1f·usPI'I • • J. F. Blpdsoe . . . . . . . . • . . . • • • .  ;W.ti:J6 
Rihhons, C. �I. ()tfl'U�' • • • • • • • • • • • • • • • • • •  aB,(CJtl 
�1I1t. II. C. Huk.·,' . . . . . . . . . . . . . . . . . . . . . . .  :m,G-ll 
Hhm's, llJis!'Ot's' untl ("bntlr(,ll'� It-utht'!', J)orothy 

SUSl����·s�hR(">·�:t :;l��l�(:I;(i�·; . C�: : : :  : : :  : : : :  : :  ;��:t:�3 
LABELS . 

"La Domo, " for ("igars. }I. H. Mayer's Sons D,677 
·'Tampa Trudt'," for ciJ.Pl's, Schmidt & Co . • .  U,078 

PRINTS. 
"Only }"irst Cluss Goods lIukp Trudt' Lively" 

( tor tt:'a) H l'pat Atluntic mit] Pacific 1'ea 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006 

A prInted copy of the speclOcation and llrawlnll 
of any patent in the foregoing list, or any patent 
In prInt Issued sInce 1863. will be furnlsbed from 
this office tor 10 cents, provided the name and 
numb.r of tbe (latent desired and the date be gJven. Addre •• "'lunn & Co., 361 Broadway, New 
York. CanadiAn patents may now be obtaIned by tbe In· 
ventors for any of the Inventions named In the fore­
going list. For term8 and furtber partlcolaro 
address Munn 4: Co., 361 l<:-oadway, New Yerk. 

STEAM 
AUTOMOBILE 

Hea.chless Gear, Platform eprinllB, Carry two to four 
:f1�;�lnV'!te�� 1�

a
.!!3:. G-w:;'A

e
i'h

e
e Wu"e '�it�!,�'�I.:'·�e� York-Bu:lfalo h Endurance " Run, lOO1. Made New York­Boston " Reliability " RUll after a year's work of 7.tlOO 

��:l=gvf.t'!,·nc!U�i'l��i�a�t�� 'ib..t':1�'l!:s
a�';.!,� 

ciated as soon as seen, especially by tbe best judi;es. It 
h"" given satisfaction wberever tried. 

GASOLENE 
AUTOMOBILE 

��!t:1'����;,. �u�."i�gSI���::gr.,�'i;�.
O �:g� 

h�1tp?gr
nd�'nJ�Js a�.r'�::J��; :::g�l t1=::;�ot.g. 

r
�

e
Ji 

carry one. 1 wo or fuur WfSOns, Capable d cWmbinJl the 
steepest hill with fUll load. 'I'onnnl{ work aVP-flUles 30 
miles an ,1tlUr. Considering the horse-power and equip.. 
ment this ,. the lowest priced machine .. n the market. -

NEW BOOKS, ETC. Wrtte /Of' Free Descnpuve lU1Ultraud Booklet. 
SCREW PROPELLER COMPUTER. By George FOSTER AVTOMOBILE MANVFACTVRlNG CO.. ... ... ROCHESTER. N. Y. 

R. McDermott. Ithaca, N. Y.: Tay-
lor & Carpenter. Price $5. 

�'rom Messrs. Taylor & Carpenter, of Ithliea. 
N. Y., we have received a most useful work 
by George R. McDermott. Professor of Naval 
Architecture at Cornell l"nlverslty. describing 
his screw propeller computer. In addition to 
the descriptive treatise on the computer. 
�Iessrs. Taylor & Carpenter have sent us an 
a('tllal complltl'l'. The computer Is composed 
of one stat ionary and two movable disks, 
ca l'rying suitable scales. and constitutes an In­
stnlment designed for the purpose of furnish­
Ing means whereby the dimensions and pro· 
IlOrtions of screw propellers-diameter, pitch, 
sllrfa!'e revolutions. slip and efficlency--can 
be quickly and accurately determined for any 
given case or set of conditions. 'rhe formulre 
which form the basis of Its design and con· 
structlon were deduced by the author from a 
rigid analysis of the results furnished by 'the 
experiments of Mr. R. E. reroude for the 
British Admiralty. The computer is substl� 
tuted for the c umbersome and tedious methods 
of application of }Ir. Froude's results. The use 
of the computer will enable the designer to ar· 
rive at a solution of propeller problems In a 
small fraction of the time previously taken, 
the results being practically Identical with 
those obtained with the use of Froude's for­
mulre. 
GEOMETRICAL SOLUTION OF ALGEBRAICAL 

PROBLEMS ApPLIED TO ARITHMETIC. 
By A. W. Fernando, Inventor of the 
Sliding Decimal Scale. Part I. Co­
lombo. 1902. Pp. 23. 16mo. 

THE MODERN CORPORATION. By Thomas 
Conyngton. New York : The Ronald 
Press. 1902. Pp. 88. Price 50 cents. 

Coming as It does from a lawyer. this little 
book deals with the corporation largely from 
the legal standpoint. There Is probabJ.y no 
other book which presents so concisely the 
elementary facts upon which corporate law 
and procedure are bllsed. The author has en· 
deavored to present the objects. method. defects 
and advantages of the corporate form tersely 
Rnd yet accurately. 
THE PRACTICAL ENGINEER. Electrical 

Pocket-Book and Diary 1903. Man­
chester, England : Technical Pub­
lishing Company, Limited. Pp. 339. 

THE PRACTICAL EXGINEER POCKET-BOOK. 
1903. Manchester: Technical Pub­
lishing Company, Limited. 1903. 
Pp. 568. 

These two handbooks for engineers and elec­
trldans contain the usual Information to be 
found In pocket-books. Although the list of 
engineering pocket-books Is already large, 
thpre Is no doubt room for two more. particu­
larly for two which present their Information 
con('lsely and authoritatively. 
I SO[,IERMATERIALIEN UND WAR ME ( KXL· 

TE-) SCHUTZMASSEN. Von Eduard 
Feltone. Leipzig, Vienna and Buda­
pest : A. Hartleben. 1902. Pp. 330. 

Ileat Insulation has developed to such an 
extent In the past twenty·five years that the 
Industry of providing Insulating materials has 
grown to be of no little Importance. For that 
reason Mr. Feltone's book should prove of ex· 
ceptlonal value. The few data which are to 
be found scattered In the literature of heat 
have been collected by him. completed and ex­
panded. Many errors are corrected. Brief 
descriptions of raw materials. such a� asbes· 
tos. rubber. gutta pereha and th.. like. present 
much Information that Is new. Not th .. least 
Instructive portion of the book Is the section 
devoted to electrical Insulators. 

THE MODERN WOOD FINISHER. By F. 
Maire. Chicago : Press of the West· I 
ern Painter. 1901. 12mo. pp. 176. 
Price 50 cents. 

While It Is not claimed that the practical, 
first·class wood finisher will receive much ad· 
dltlon to his store of knowledge by reading this 
volume. yet the great majority of painters and 
contractors who have not made that branch 
of the trad .. a specialty. will welcome It and 
w111 find It of Interest. 

A primitive method of locomotion uaed 111 Ecuador, S. A. 

Simulicity. Dnrability. Reliabiliy, 
are the three cardinal virtues in rr.otor..carrlage conllttuctton, 
You ",til find them In their hlghetit development and ettictenty JD 

� 
TOUR.ING CAR.. 

Built for prSt'ticaL e\'t!·\'-dav l'It'r\il'e. 011 811 kmd,. of roadlll, in all klntil'l (It wf"athel', the Ran.blt'1' h."Il" proved lt1'1 �emllne merit under 811 (�om.litionfl. )tA man", point!; of tJuperiorit) are 
IItate,l ln detail 1n Ollr , 
COMPLETE ILLUSTRATED (JATALOGU}; 
mailed free on requel�, 

�A BOON IN BRAKE BLOCKS. 
Tbe acknowledged ieader In Its Jlne is 

4£ Potter's SpriDI( Brake Block for effi. 
ciency. durability, econo , etren h and I..::.:.'!'i sel'vIcaabihty. [nUSebYb:::rdersof�e high-
�lt����

e
jr:��,���riiJ�����. y�8.r1.� 

ELECTRIC SEWING MACHINE MO-
tor.-The Instructions and numerous lllustra'tlons of de­
tails contained I n  tbls artlcle will enable any mechanic 
of averaae ability to b',ild an efficient motor that will 
o�erate a sewing macnlne. '.rbe cost 01 materials for 
this machine should Dot exceedftve doDars. See SCIEN · TIFIC AMERICAN SUPPLEMENT. No. 1�10. PrIce 10 
cents by mall. from this omce and from all newsdealers. 

Only two wires are needed between tbe 
Instruments. Perfect talkln". Perfect 
rln"lng. Perfect In ev�ry way. Abso-
l��lft���m'ft'te'!:.S!��'h u.R� 
In tone and we use the best grade of 
granular carbon. Full directiOns sent 
with eacb Instrument. 
'ATW ATER KENT MFG. WORK!!, 

110 N. 6th St., Philadelphia, Pa. 

They are !\'Iecbanlcally COl"'ec4 
AecuT8tel�' nround, Lilrittest, �earest Dust 
and \r:ltt't�Proof. Neatellt In apJlt!arance, 
and the\' are USM. by the best Manufacturei'll 

.A:'a�!t':f ����
5,

beAt Profeuionall and 

________ Park City MI'c. 

" CUSHMAN " 
CHUCKS 

All styles and sizes. 
Send JOT Catalog",. 

THE .CUS.HMAN CHUCK CO •• 

1 89 Allyn st.. Hartford, Conn. 

" P OWE R"� 
R a P E . . 

I 
Howard Two and Four Cycle 

MARINE 
- "' �'" 

__ _ � I 

AND 
AUTOMOBILE 

MOTORS 'l�:�: _  �.-�.�� . - - ;: 
- -=-- - --I Troy. N. Y. 

Write 10r Cat. 
Grant Ferris Co. 

I -O-u-al-ity-.S-im-pl-ici-ty.-Pr-ac-ti-ca-bil-itY-
I These are the three Important

. 
points studied In the 

manufacture of the widely celebrated 

CRESCENT SAFETY RAZOR 

SOUTHINGTON CUTLERY CO .. Southington, ct., U. S. A. 

KLlp·KLIP The Pocket 
Manicure � 

;'!�r;;:;ti��lt�=�h� 
nalltl In perfect condl­Uon, A complete mao­
k'\lre for man, "" oman 
or chUd. Silvet 8te�], ��;;fla

�:d.:ecef::� 

r.�er��:1t 25C 
KLlP·KLlP CO .. 663 So. Clinton St ..  Rochester, N. Y. 

Make Sure .... 
that the water you and your 
family drink Is perfectly pure. 
You can purify any water of Ita 
poisonous germs by uslJljl 

THE BE�KEFELD FIL TE� 
Whose system of cylinders boldsevery 
particle of solid matter. p88.tng the 
water through perfectly pure. Easy to 
clean. A gallon of pure water In four 
mtnutes, 

H O F F M A N  
MOTOR CAR 8800-8930 

© 1903 SCIENTIFIC AMERICAN. INC. 

1 ANUARY 24, t903. 

No t e s  
and Querles. 

HINTS TO CORRESPONDENTS. 
Name. and Addre .. must accompany all letters or 

no attention win be paid thereto. Tbls Is tor 
our Information and not for publication. 

Keferenael to former artlcl�8 or answers should give 
date of paper and page or number of question. 

Inquiriel not answered In reasonable tlme sbould be 
repeated; correspondents will bear In mInd tbat 
some answerR require not a little rPBearch. and, 
tbougb we endeavor to reply to all eltbel' by 
lett�r or In tbls department, each must take 
bls turn. 

Buyer. wlsbing to purcbase any article not adver· 
tlsed In our columns will be furnlsbed wltb 
addresses of houses manufacturing or carrying 

speo1�r ��rien Information on ma hers �;. �er.onal 
rather than general Interest cannot be expectett 
without fPmuneration. 

Soientillo Amerioan Supplement. referred to may be 
bad at tbe oruce. PrIce 10 cents eacb. BooD referred to promptly supplied on receipt (of 
price. 

Kinerall sent for examination lIhould be dIstinctly 
marked or labeled 

( 8798 ) C. H. H. says: I wish to use 
my gasoline car during cold weather. Kindly 
teU me whether chloride of lime, added to 
the water used ' to absorb heat from the cylln· 
ders, will prevent the water from freezing 
when the machliIe Is not In use, and the water 
Is cold. What proportion of chloride of cal­
cium should I use? What weight per gaUon 
ol water ? A. Chloride of calcium (not chlor· 
Ide of lime) can be used to lower the freezing 
point of water. AU dissolved salts tend to 
corrode metal more quickly than pure water, 
hence care should be taken to clean up occa­
sionally so as to prevent corrosion. 

( 8799) W. H. A. asks: 1. Does the 
process of steaming wood In any manner de­
stroy the life of wood. and are there any lim­
Its to this destruction ? A. The steaming of 
wood for bending purposes seems to do no In­
jury, as the lasting quality of wood so treated 
Is very evldent In our old ships and bent wood 
In agricultural Implements. 2. In smaU·boat 
construction Is there any special process for 
steaming wood (pine or oak) '! A. The univer­
sal practice Is simply a wooden steam box con­
nected to a closed kdtle of water over a fire. 
3. If there Is a destruction of the vitality of 
woods, would there be a way of lessening this 
elfect ? A. Even the steam boxes In use for 
many years retain vital ity and strength In 
the wood to a surprising extent. We know 
of no needed Improvement. 

( 8800) H. E. H. wishes the exact num­
ber of pounds ( 1 6  ounces) a cubic foot of 
hydrogen gas wl11 raise. A. One thousand cu· 
blc feet of hrdrogcn weighs 75 pounds less 
than 1,000 cubic feet of air at normal pres­
sure and at the freezing point of wliter. It Is 
customary tb allow 70 pounds as the lifting 
power of 1.000 feet of hydrogen In a balloon, 
the dllference being to provide for some advan· 
tage 0,11 the part of the hydrogen. It would 
balance 75 pounds, but 11ft 70 pounds with 
ease. 

( 8801) A. L. writes: In query 8701, 
regarding the farmer plowing a field, you 
state that the problem Is not an arithmetical 
problem, but requires a solution In algebra. 
Please explain why It Is not an arithmetical 
problem, and why the following arithmetical 
solution Is not correct. In the problem there 
are given two parts to find the whole, namely, 
the dimension of one part and the ratio of the 
other part to the whole. The ratio of the un­
plowed square to the field Is given as � of 
the field. The question to solve there Is : 
What Is the ratio of the unplowed side to the 
whole side? A ratio Is simply a multiplier. 
An arithmetical rule Is : Multiplying or di­
viding the side of a square, or the diameter of 
a circle, multiplies or divides the area by the 
square of. that multiplier or divisor. � In 
the problem before us Is a multiplier of an 
area, viz., the lirea of the field. By the 
above rule � must equal the square of the 
multiplier of the side. The square root of � 
Is 0.866. which equals the ratio of the un­
plowed side to the whole side. 0.866 + the 
20-rod strip = the whole side. Therefore the 
side being unit or I, 1 - 0.866 = 0.134. or 20 
rods. If 20 rods are 0.134 of the side, the side 
wl11 equal 20 rods -+- 0.134 = 149.2 rods, and 
the unplowed side wl11 be 0.866 times 149.2 
= 129.2 rods. As ;160 square rods make one 
acre, by the simple process of niultlpllcatlon 
and dlv;slon the number of acres can be readily 
found. A. The solution given above Is an In· 
genlous arlthmdlcal solution for the problem 
referred to, which did not occur to us when 
we solved It. But we stl11 submit that such 
problems may be more easily and elegantly 
solved by algebraic methods, and by · such 
methods are usuaUy solved. The arithmetical 
method Is to work from the conditions of the 
problem to determine the answer. .:rhe alge­
braic method Is to assume a letter to repre· 
sent the answer, and to work with the answer 
thus assumed according to the data till an 
expression Is found for the answer In termR of 
the numbers or letters given as data In the 
problem. The two methods are thus seen to 
be dlametrlcally the opposite of each other. 
We think most mathematicians more frequently 
employ the algebraic method, though we are 
sure that those who habitually use the arlth· 
metical method consider It preferable to the 
alge�ralc. 
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