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selective system, is used, and this is CQ·n· 

nected to the rear axle by a longitudinal 

shaft, with bevel gear drive. A pump 

feeds oil under pressure to the engine 

cylinders and bearings, and grease to the 

bearings of the transmission. The wheel 

base of this car is 7 feet, 10 inches, and 

it has 36·inch wheels, shod with 4·inch 

tires. The cha�sis is intended regularly 

for a tonneau body, but any suitable body 

can be mounted on it. 

The Stevens·Duryea gasoline car is a 

powerful runabout equipped with an 8 
horse power opposed·cylinder motor and 

three·speed gear. The transmis:I.cn is 

of the individual clutch type, with gears 

always in mesh. The motor has a fly· 

wheel of large diameter, and it is started 

by a crank from the seat. A throttle 

button on the end of the gear·changing 

lever acts on the inlet valves, while a 

single carbureter supplies both cylinders. 

Scientific American 

Auto-Truck, 2 to 4 Tons Capacity 
(Furnished with Enclosed Vestibule F ront) 

A medium weight machine that has The above Truck is loaded with 3 tons of merchandise and is trailing a wagon loaded 
met with considerable success during the with 4 tons of coal at a speed of 12 miles per hour on Chicago streets 
past year is the Autocar 10 horse power 

tonneau. The same double opposed·cyl· 

inder motor that was used on the original 

Autocar runabout is found on the ton· 

neau machine; but the motor has been 

improved in construction and is now 

placed transversely on the chassis, under 

a bonnet in front. A three· speed sliding· 

gear transmission, with direct, bevel·gear 

drive at the rear axle, is employed. The 

new car is fitted with wheel steering, and 

has many of the refinements found on all 

first·class machines. 

One of the neatest light machines plac· 

ed on the market this season is the Cov· 

ert 650-pound runabout. This little car 

is built strong enough for touring pur· 

poses on ordinary American roads. A 

reachless running gear is employed, a 5 
horse power motor with air· cooled cylin

der and water·cooled head being mounted 

on the chassis in front under a bonnet. A 

two· speed sliding gear is inclosed in part 

THESE celebrated Gasoline Auto-Trucks may be 
seen daily doing work on the streets of Chicago 

and other cities-doing more work than any two 
teams, and at less cost for power than would feed one 
team. 
We call especial attention to our unequaled friction 
application of power for heavy work. 
We build Auto-Coaches - 12 passengers, Brakes, 

Pleasure and Commercial Delivery Vehicles of any 
design of body best suited to the work. Write for 
catalogue and prices . . . .  

rIotor Vehicle Chicago 
370-372 Wabash Avenue 

ILL. CHICAGO, 

Co. 

of the differential casing. The flywheel Factory: HARVEY, ILL. Phone: 

HARRISON, No. 2929 
clutch is thrown out and the brake ap· Phone: L. D., NO·4 

plied by the progressive movement of a 1.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;� 
single pedal. An emergency brake on 

the differential is also provided. 

The rapid increase of automobiles in 

this country has caused the establishment 

of numerous storage and repair stations. 

One of the largest and best equipped sta· 

tions of this kind is the one run by 

Banker Brothers, in Philadelphia. It is 

one of three conducted by this firm in 

New York, Pittsburg, and the Quaker 

City respectively. A three·story brick 

building is used for the purpose. The 

ground floor has ladies' and gentlemen's 

waiting rooms, with separate entrances; a 

room for the chauffeurs; an office and 

salesroom; and a dynamo and engine 

room; besides the regular storage room 

for vehicles, in which is a washstand 

and three pits with stairs leading into 

them, from which the vehicles can be 

examined from beneath. Scales for 

weighing the cars are also provided. On 

the second floor there is a well· lighted reo 

pair shop with a complete equipment of, 

bench and machine tools. A stock room 

adjoining it contains spare parts of many 

American·made machines and a few for· 

eign·built ones. A large storage room 

for electric carriages, fitted with fifteen 

charging rheostats and a battery repair 

room, is also situated on the second floor. 

The third floor is used for storage pur· 

poses merely, and will accommodate 150 

machines. An electric elevator capable 

of lifting two tons connects the three 

floors. This, as well as the machine tools' l 
is run by electricity generated on the 

premises by a 26 horse power gas engine. 

A separate 9 horse power engine is used 

at night, when the building is brilliantly 

illuminated with incandescent and arc 

lights. 
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Baling' VI'l'SS tension haud, L. Trabue, .. ... 72-4,UU2 
Baskpt, fruit, S. J. Dunkley, ......... .... 72-4,17U 
BasketH, pte., faHtt'lIing' for, A. A, Benedict 72-4,:U5 
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Bookkeeping, J. C. �Iacnamal'U ." ..... " . . 
Bol'illg IlluchiIH', R. 'V, Lyle .. ". , ....... . 
Botth� ett'allsing' ruaehilll-', KOl'hlt'r � Linde 
Bottle Ill'stl'O,ring Htoppel', 1;. Bil'C'huaUl'I' .. 
Bottlt· waslwr, H. S. B I'l'wingtoll ....... . 
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spnthalllll'l' ........................... . 
Box fastt'lH'I', \V. Bakl'l', Sr ............. . 
Box fastelll'I', J. ::\1. SiaH .......... , .. .. . 
Branuing' lllul'hilll', II. UOl'hl'ing' ......... . 
Bl'iek, G. IIl·riug .... , ...... , .......... ... . 
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Bul'ial eaSe fot' easlH,ts, outHiut', Nt'ut'lluorf 
& Mye"s ............. ........... ... .... 72:l,902 

Bul'ial casket hanuh', DaYOl'iln & \Val'thpl' 72a,9!J3 
Butter eutter, P . .:\1. Scanlan .. " ,," " " "  724,050 
Button pau, J. A. Stuart ........... 72-1,403 
CaiJilll't and examilling 01' opt.'l'atillg tahle, 

('omhhlPI1, {;. H. Pl'inult' .............. 724,125 
Cahilll't, kiteht'll, A. 1\. \Vilsoll .......... 72;;,9U4 
('a hilll't, Rhl'l't nH'tal, ('. Stollhcl'g' ........ 72n,B-40 
CalJiul't, shl'et nll'tal cartoll, C, Stollhpl'g' .. 72:;,D-41 
Calculating' lllachillt" D, .J. T. Hiett ...... 724,007 
('allll'I'u, photographic, O. N. Collins .... .. 72-1.,085 
('an ('Uppillg llluehillP, F. L. Baker ........ 72-1,240 
('UlH' ('uttillg maehillt', T. \V. Sloane .. " .. 72-4,:;45 
Cap, C. S. TolJiaH ........ ................ 720,1)46 
Cal' couplillg, T. 1. ])nft'y .. .... .... .... .... 724,U87 
Cal' (�ouplillg and train pipe coupling com-

hillPl1, D. T. Uranllel',f ...... ....... ... 724,004 
Cal', dump, J. B. Rhodps .......... ...... 72::::,921 
Cal', IIUlllpiug, J. B. Rhodt' s ,  ............. 723,920 
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l'al's, switch tm'lIt'I' . fOI' tmction railway, 
'1'. 'V\!. lfeatlp'" ....................... . 

Carpet stt'ptehpl', j. A. Sanu"" ............. . 
Carpet S\H'l'lJel', C. Killg .............. . 
('alTit'!'. St't' Curtrillg-t' elll'l'it'I'. 
Cartridge ca!'l'il'I', Kl'Ollgh & Hogan ..... . 
('artl'iuge packt't, C. H . ..\'. F. L. Ross ... . 
l'artl'iugl. l'('�apppl', J. n. Cl'ptwau ......... . 
Cash !'l'gistpl', 11'. Co OshoI'II ............. . 
Cash l't'gistpI', ,J. P. ('lpal . .............. . 
Cash l'egistl'I', P. Lalor ...... , .......... . 
Casting eylilldpl'S, 'Yalut'l' & S('haft'l'l' ..... . 
Catl'h for instl'ulllPllt cast's, pte., II. L. 
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724,:178 
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724,a5a 

(;Ul'l'l'll ............................... 724,164 
Cattle guaru, E. Cook,.,., ............ . .. 72;�,8aa 
Cellulose films 01' filHlIH'lltS, 11l'ppUl'ing, ]1'. 

anu A. Ll'llllt' 1' • • • • • • • • • • • • • • • • • • • • • • • •  724,020 
Ct'nteruoaru, A. P. Stokps ....... 724,217 
Centt'l'ing support, t'xtl'llsihlp, G. B. \Vaite 724,146 
Centrifugal Sl'[Hll'atOI'S, ul'iving llH'ehanism 

for spinules of, :\1, L. Hoyt ......... . 
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Rose ................................ . 

Chel'ry StOIll'I', J. U Bakt'l' .... . 
ChUl'n, I . .:\1. �Itll'ph,r ..................... . 
('IUll'lI, C. J. Eullt',\· ............. . 
Ch\1l'I1, Ilouhlt· uasllPl', A, .J. \Yilliallls .... 
(,hlll'll, rotal'Y, J. '1'. �laI'Hh . 
Cigal' \\Tapllt'l' cutting llll'C hall iHlll , O. '1'."-

724,10;; 
724,400 
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724,3;14 
724,241 
72:1,900 
724,2UD 
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h(',·" ..................... ......... 7�:1,947 
Cigars, manufaetlU'e of, B. "·l'l'tlwilllf'I' .... 72..J,148 
Clip for attaehillg goods to l'OIJl'S 01' l'o(iR, H. 

W. �1P(calfp .................. . 
Clospt spat, J. IlanHt'n ................... . 
('lo�d spat rateh, ]1'. 11. Alt'xandpl' ....... . 
Clotlws dl'aining dpvicl', C. Slll'fft'I'll ....... . 
Clotlws drying apparatus, ('{.ntl'ifug-al, li�. J. 

724,:1l0 
724,181 
723,973 
724,131 

Biru .... , ................... .... , .... 724,250 
Couch wilHlows, pte., untirattling cushion 

fol', I. II. l\1nlfol' ll . .... ........... .... 724,191) 
('oul Img-, ('anvaR, ;\-Iol'l'is & Staplt's ",," " 724,316 
Coating' ml'tal with SilVPI', compoHition for, 

E. I). Kt'luiall .. , 724,108 
('oating' with nwtal, ('. 1<: �ll1l11'Ot ' ,  724,317 
('oin ('olltl'olli'li madliIH', I'}. £1(> Klt'ist .... 72:�,878 
Co ill contl'ollpti machilll', B. IIol;", ,JI' ..... , 72-4,18-1 
Coin WI'HprH'I', C. A IIp I'!' .......... , ..... 72:�,871 
Cokp OVI'll, G. F. �I,\"t'I·R.... , . .. 72-1.,0:12 
('okt' OV t'll watl'l'illg a l'll<l l'a tWOi , n H. Stanft 72·t,:;flO 
('ollm' fastl'lIf'l', ,Yo �I. Shpwl'Y. 724,:�42 
('olIn I', hol'sl', P. OIROIl, 72a,!)114 
('olltlillg' maehiIll', .J. ,,�. Naslllith ... 72-J.,1111 
Composition of mattt'I', �. Riehmall . 724,()-I.:� 
Condt-'nsl'l', ,]pt, L. H. .\llWJ'gPI' ... , 72:;,n7� 
('ontl'olling' nWt 'hanislll, A. P. S. I\laequist(,ll 724,:W7 
COIIVP�"t'I', A. :\1. Acklin ..... , ............ 72;�,!)71 
COIIV!',,·PI', l,peil'l'ol 'uting', F. IT. :-;e llll It' ...... 724,054 
('oppp!' fl'om OI'I'R, sl'lJHI'atillg', (L n Van 

.\rsllnlt' 
('oPJlPr It'n('hill,�', G. 1I. \Yat{' I'huIT .. . 
{'Ul'dagf' mfl('hiIH', \Y. II A vis .... . 
('Ol't' cllttillg' IllHChilll', I'}. H. Smith . 
('OI't'R, ma('hiw' 01' applianep fOl' ftll'millg', 

.T OIll'R & \'�l'ight ..................... . 
('01'11 hURkpI' all(l Shl'P(hlt'I', U. \Y. 'ricp ..... . 
COI'Spt, R. �If'''"l'I' ........................ ,. 
CottOIl ehoPlwl', rr. �I. Rhol't ............ ,. 
Cl'l'am st'pal'ator and ('hm'n, combiIwu, VV. 

7�:-�,949 
724,414 
n;;,�OG 
72:�, 9;�5 

724,105 
72:;,H44 
72!l,8fl3 
72:;,931 

Ft'I'g'llson . , ... ,. 72;�,851 
CI't'mating- 1'lltl'psdblt-' wnst1' matt'I'ialR, ap-

paratus fOI', W. 2\1. 'Ylwililoll .... " ,.,. 72:�.n:'i!) 
Crut('h, tuhulal' nwtal, ,J, Conn ..... ," " "  72·t,:�R2 
Cllltivatol'" A. A. 'rhogPI'SPll ..... . ....... , 72-l,2:.!O 
('nl'l'f'nt l'f'gnlatoJ', nltprll::tting, T. I'�. A.lams 724.073 
Cut out, n. H. V{illi:tms .... " " " " " " "  72·t,:1G1 
Cutting Ill'viC'P, II. Il"l �Ial' .............. 72B,841 
Damlwl' Il lI'f'halliRm, tinH', E .  S. & G. R. 

Walkl'r .. ... ' , . . . . . . . . . . . . . . . • . . . . . •  
Dental flaHk, J. H. Ii\'agall . . . . . . . . . . • • . . . .  
Df'ntal hnn<lph'f'P, ", ... , Homann . . . . . • • • . • . .  
Drntul 111(1111, '''. Stl'pdlllUl1 . . . . . . . • . . • • • .  
Dif'tiollfll',", Thi'8al11'\1� • .T. \V. Huel . • • • • • . .  
Ilip. :';1'1 ' 'Vit'!' (ll':\willg'. di1'. 
Die stoek, J. J, l\lullall,'·, . . . . . . . . . . • . . • • . •  724,200 

(Oontinued (m page 288.) 
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For the :Expert-Annoyance is H ('l'ealed, .'mil tilHe lost ill important:ll fi�uritlg if the pendl Lreaks all Ii rt>- Q;l 
qllh'e� shaqll"lling" again. Press the top .= 
and illlllledi:ltel�· a new, sharp point is t) 
arailable. Hanl leads are SLIp plied for .5 
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};�or the O.Hi(!C Hoy-How many � 
lkl�·:i at oflke or ;whooi o.:an sh.'lrpen a 
pencil without neeilless waste f No 
sharpening" here-just press the top. � Holtis the points as firml\' as won<l. Q;l 
Plentiful, refills at sma!1 l'OS1. 1 ..... 11<1 in .... 
two ('OIIlI'S-hhwk, (lllt'dilllll !Hld hani) � 
"1" inrlelihle. FCli lll froltl the tnp. "Ah-_ 
�()Illtely g-uaranteed one year. If 1I0t cd 
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Oll rereipt (If :!;}l'. .S: 

AiUERICAN LEAD PENCIL CO., � 
4,.3 Hrondwu.r. �£"W York. (11 :!1 Farrlllg:lirJII �\ \'eIIUC, London, E. C. 

A::cllt� coiniuJr 1Il0fl(�l". 
Propololltloll A3 on r('qu('JioIt. 
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: Dish wash ing tray, X (;. Blackwoou . . . .. .  7:"!4 :"!5:"! I 
1JisVlay raCK, \V. E. LamlJdl'n . .... . . .. . . .  7:,,!i); .s,sj 
IHvId l'rs, J. \ '. Eugar ..... .... ... .......... 724,U �,s J 
DUUl' ehl'ek anu elmH'r, .J. L. Pl'al'l ........ 72 4,B25 
Dum eiusl'r awl ehed;:, J. Barthile,)' ........ 7!!3,SUS 
))OU1' hanger, .:\1. C. ltiehanis ............ .. 7:,,!U,U:,,!2 
Door svnug, J. Ii. All.U{'rSOll. ............. 724, 1[):.! I 
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Dough making anu- mixing lllaeh ine, \V. 8. 
'" C. L Cul"b)" ........................ 724.162 

Dl"aft uevice. T. V. gtliutt. ... . ....... . ... 7�4.2 72 
Draft equahzer, O. SallOtien .............. '124,047 
Draw uar attal'llllH'ut, 1<'. C. Andel·sun ...... 72 4,;)7!>-
Dl"ess shielti. �. J'. ,dng .................. n4. 112 
Dret';sel', J. L. Lal·�:;ll..,................ 7�4,:1UU 
Dyl' and makin!�; saml', azo, A. Bl'rtsehmanll 724,U78 
J�;gg bl'utl'l', C'. Hentley .................. 7�4,2 46 Ell'etrie al't:umulatul' plates, making, J. J. 

H. Hullte . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  724.012 
Ell'l'trie eirl'uit hreakel', J. J. \Voou ...... ,-24,228 
I.::ll'etrie l'onuudor till' 01.' eonuuit, It. W. 

Lyle . .... ..... .. .. , . . . .. . . . . . . . . 72:�,892 
Eleetrie CUl'l'ent eUlltrulll'l', L. Brauley . .. 72:1,SI 7 
Eleetl'ie fur'uaet-, It. \Vintl'r .............. '/:.!4,Uti\) 
l2.:11'etl'ie g(�lH\rator attaeh llll'nt, .E. A. Tel'· pening . .. . . . . . .. . . . . . . . . . . .  . ... . . .. 724,144 
Ell'etl'ie light vule attad Ul ll'llt, 1. Ll'vi . . . .  7:.!a,.s.su 
Bleetrie mae hines, vult· sh ue tur dyna lll o, A. 

Chul'l'hwal'll ..................... 72a,!)S!) 
IlJll'ctl'ie switeh, n. \V. Hart. ............. 723,S 66 
Electroues, ll l all ufaetul'l� of, J . . J. lll'itmann 724,:!.1S7 
Ell'l'tl'olytie til'POSltlUll, eUlllvusitiun uf mat-

tl'l' f ur, E. D. hl,udall . . . . . . . . .. . . .. . .  724,107 
Elevatul" uuu,·. Ii. Hitllel" .................. n;j.�13 
Ell'vator gate uverating wl'ehauislIl, J. K 

W. Fugal .... . ... ... . ..... . ...... . 
Elliptil'ul spI ' iug, �with & Fullk ......... . 
l�IlU gatl', UUlllplllg, 11. Boyd ....... ...... . 
l<;uu gat<' rud, J. H. Lyford . . . . . . . . . . • . . .  
r<;ugiIH' or' mutor, F. \V. Itogll'l· ........... . 
�;uVl"luI>, postal, A. M .  Pl'l1t·tl'l'au ... . 
Evavurator, E. H. r<;usun ..... . 
Exvallsiun hult, N. 11. :stl'\\·,lnl. ... . 
I(�xVlusivp l�llgilll', C. \Y. \\'l'iss . ..... ... . . 
EXtl'l'lll illUtul', F. ll ac Farlallu .......... . . . . 
b.n'glass nusp guanl, It. 11. i'·lllell .. . .. .. . 
Fair stitch ruudu1H', E. F. ..\10\\'('1· . . . . . . .  . 
Fall rupe ealTh'I', ..\1. Bl'uutieiu .......... . . 
J!'Ull, c:. A. gd:. . . . . . . . ... . . . . Fan' l'pgistpl'illg appal'atus, (; . A. Ow ('n .. 
FUlled, l'l'gistel'iug, 1'\. 11. J !Jill'l' l't al. .. . 
FeeL! euttel', A. '.1'. Heek ................. . 8ANN(R X rLAT(S l"",'<1 Ol" \\"atl"· pun. [Juultry . 1". H. }lill •. . 
F('('d \\'atl'l' hl'atpl', I". C. 'iTHlH'I· . . . . .... . . : Fl'IT��\�11�ut:��e �.

ll.� .1�
I:O.(���t 

. . 
t�l .

l'.
r�':)�: .tl: .1.r ... �" .. 

724.:lS5 
724 21a 
n1: �15 
72 ;�,.stlU 
724 aaa 
7 2 ;;;1.1 1 1  
724.171 
7:"!--!,21() 
7::::;:i,Uilli 
'j:!-l,;)05 
'{:!4,,!U7 
n;l.SUS 
n��l(j 
72;�:U!H 
"{::::;� ,UU 7 
n4.172 
72;�,.s(j!J 
72;�,.s!J5 

724.41a 

724.12 D 
............................................................... iiii �::g�:: �:�(�J
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e
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u
\Y�· ���'�ll S��(�l

l
l
l
�::::::: .... . m·m ·,H:;H1 724.;;27 

7 :"!�,:�HH 
72;J,SliS 
72;�,!)25 
724.:)62 
724.2 0� 

Represent the latest improvement 
in the manufacture of 

Filling apparatus, \V. 11. �lH'aH'ld ....... . 
Firl'arm attaehlllent, R. l\1. (;. l'h illi llS .. 
Firearm magazi r H ', repeating, 11. Harl'is .. 
Fire escave, L. H. Hl�lJert .............. . . 

PHOTO DRY PLATES ]:::�I;in'�'C'��)'�;rhnl,\\�: .• A
I
L \�dHt�\y��;,:::::::: 

Fishing l'l'el, E. D. ltol'kwell. .......... . 

They EXCEL in 

RAPIDITY. UNIFORMITY AND 
EASE OF MANIPULATION 

Flasher anu circuit therefor, elel'trh:, II. 
C. HUl"stmalln . . . . . . . . . . . . . . .. . .. . . . . . .  724.102 

Flask. �ee Dental tiask. 
Fluiu agitatul". A. P. Ham(')" .............. 72:1.977 

t:�'l�llngm\;;:�� I:p�:raJl:;'{t�;,. :":. I���'�: : :: +�:i:��t 
For'eells, hemostatil', \V. L. Nuttall ...... 1 24,0�H 
For·tulle tl'lling attadlmpnt, C. L. Hunt. . 724,;192 

Ask your dealer for the new plate. If yOU. l " mit \\"rapper anu making samt'. E. DIl ve'lPs 72 4,2UU 
have. '1I\ - diffi' lit i " ·t 'I Flit'!. artlficial. \Y. H. tllllitll ... .. .... ... .. 724.214 "- ,) " Cl Y 11 procurtng 1 FUl'lwel' fel'uing appal'a tus, C. lV. Bnnr .. 

please let us know, and we will 724.:.176. 724.;)77 
see that you are supplied. I F llsihle pattem. F. HaitH • . tll" ............ 724.24:1 

G-altl'r, eongress, Eo L. h .. eIth . . . .. . . . . . . .  724,188 

Dry 

Uaml' apparatus, BalJhit & HUlUpel... 72;1,807 

Manufactured by Game apparatus, E. 'l'ruslow . . . . . . . . . . . . . .  724,:"!2:1 

G. 
Plate 

Uame apparatus, E. Ba'yden . . . . . . . . . . . . . .  7�4,244 CraIner I ;arment. (;. J. Hlluson ............. , .... 724. lJll 
(;arlllt'nt fastener, N. J. YOUllg ............ 72 ;�,!JuU 

C (;al'U l ent fastener, G. SdUllitt. ........... 724, 211 ompany [I;arment hallg"l". T. �l. Mullwrills ........ Z 24. 1l8 
\�as anu tar sl'paratol', IlJ. A. i\1oure ........ t!:!4,O,�O 

ST. LOUIS, MO. (Jas, apparatus fur I>rodueing motive power 
frum liquid. G. B. l"ralt')" . . . . . . . . . . . .  724.278 

(;as cuuil'l". g. A. �I()Ol"e .... ..... .. . ...... 724.031 

OFFICES IN Oas pngint', A. 1I. Dinglllun . . . .. . . . . . . . . .  7:"!�,844 
Gas enginl'. compounu. J. HahlPtl ........ TU.2;10 

NEW YORK: 
(�as gl'nel'ating system, C. \Vh itlh�lu . . . . . .  724,357 
Gas gl'nerator, aeetyleul ', N. (;uuUyf'!l1·, . • •  

32 East 1 01 h Street Gas genpl"Utor. acet)"lene. F. M. L1;1���O: +�!:�n 
CHICAGO: S A N  FRANCISCO: (;as light P I' ,  automatic, S. II. :UalVas ...... 724,027 

Room 121 1 Masonic Temple Room 38,8 1 9  Market St. Gas pressurl' in bm'lteI'S, apparatus for regu· lating the, ::'II. Offenh(�l'g . . . . . . . . . . .. . .  724,Oa5 
I;as pruducer. C. II. �IUl"gUll. . . . .. .  7:':;!.�D7 
Gas pl'ouueing plant, F. E. Bowman . . . . . .  7;;::.1,1"114 
(�a te, J. Y. �leKirlllt',)' .................... 72;;,!JOI 
t�ear, l'ompensating, '1'. J. Linusay ........ 72-1-,:m;J 
. (}('al". variahle speeu. F. Millel" ............ 72 4. ;1 12 
(l(�al'ing, varialJle spel'u, A. Pett'll'r ........ 7:"!4,:"!U� 
Glass al'ticle s, mallufaeture of h ollow, \V. 

J. Grt'PllHood .............. . .......... 72 4, 17U 
Glass bottll's, maehine for making, L. Urotu 724,;�81S 
Glass hottles, machine for manufaeturing, 

'1', \-V. Simpson .................. ..... . 

MAIN BUILDING, ARMOUR 
lNSTITUTE O}� TECHNOLOGY 

education 

T
RAINING and 

are absolutely essential to 
young men who WIsh to 

succeed. 

A more advantageous offer has 

never been made than is now pre

sented by the AMERICAN SCHOOL 
OF CORRESPONDENCE, formerly of 

Boston, Mass., in giving instruction under the direction 
of members of the Faculty of AR.MOUR. INSTITUTE 
OF TECHNOLOGY. 

MACHINE SHOP, ARMOUR 
INSTITUTE OF TECHNOLOGY. 

Courses z'n 
Electrical, Mechanical, Stationary, Civil, Locomotive, 
Marine, and Sanitary Engineering; Architecture, Navi

gation, Refrigeration, Mechanical and Perspective 
Drawing, Sheet Metal Work, Telegraphy, Telephony, 

Textile Manufacturing, also 40 short special Engineer
ing Courses. 

In ad dition to tlteir regular z"nstruction papers students 
z"n ful l Engineering courses are furnis/lcd a Technical 
Referen ce Library (in ten volumes) as a IIClp in their studies. 

AMERICAN SCHOOL of CORRESPONDENCE 

Armour 
at 

Institute of Technology 
CHICAGO, ILL. 

Mention SCIENTIFIC AMERICAN 

We can sell your goods abroad· e e 
HOFFHEIMER &. co. 

Exporters (Bass, lllaking shl'et, H. U. �linglutf ....... . 
Glazing 8Y8tem, H. W. \Valumirl' ....... . 

72:J,033 
724.;)44 ! 
72;�, U5:'; " Representing American Manufacturers Royal Insurance Building 

(�)licago, IJ. � • .A. 

Webster's International
The Best Practical 
W or king Dictionary 

Golf hall, A. H. �vear ..... . ............. . 72;3. m� throughout the Warld 
72;J,UG7 
7:"!;�,!J5G 
724.1S2 
72;1.S�0 

(�ovl'rr101', hydroeal'hon l'ngirH', C. \V. \Vl'iss 
Ul 'ain bill Ul 'r, J� W. Wehster .... ... ...... . 
Gl'ain enullt', H. L, Hewitt. ............ . 
Grain uislougpr, II. E. Kueh ........... . (;I'ain, tl'l'ating, Caldwl'll & BaIT ......... . 72 4.2u � Ut'iwling or :.llllalgulllatiHg mill l l lulll'l' , E. 

Ii" l\:notts ........ . ... . ............. . . 724,010 

g�:��I��lJ 1��iN�r,Ai;'. M��
l U

�
l
I�)I(

l
)�.(

.
,: : : : : : : : ' . . . . .. +�:t�BR 

g��! �il���: �,�l i��. �¥�il�'tt � .. ���1���·.' : .' : :: ��;t��� 
Ulln I" ('eoil appamtus. E. K. Ituthe ........ 724.:l:l5 Unn stol'k, ellsh iOlwU, 0. Ii" El'ml'l . . . . . .  724,273 
lIair drying apparatus, J. A. (l-rant. ..... 724, 178 
Halter, D. O. Ii'osgate.... . . . ... . . . . 72a,!)9D 

�t����/�:r b,�<:l�rs�:};�\:�, f��:�¥.�l
l
:
g

'�'L
C
·F����.P.

l
�:: +�!:��� 

lIarv"st"r. hl'llll. W. If. Wiluer.. . . .. .  . .. 72a.D62 
Harvestt'r, eotton, R. Call1lan . . . . . . . . . . . .  72a,!JS5 
1I,u·Vl'S!t·,·. cuttoll. J . . J. Faull"'''r . . . . . . . . . .  72:3.997 
I [at hloc'king mal'hine, A. B. \Val'ing . . . . . .  724,404 
Hat houy fUl'lning machine, .A.. B. Waring 72;�,D54 
IIat fastpner. A. I.'lpegpr . . . . . . . . . . . . . . . . . .  72;1.85:1 Hat or cap shaping bloek, H. II. Wolf. ... 724,227 
lIay shock v('ntilator and safety stad\: bot· torn. White & �Iillel" . . . . . . . . .... .. . . .. 724.356 
lIeatt'l' anu" stearn genel'ator, l'omhineu, D. 

Cline ....... . ................ . .. 72;l.DDl 

Ocean l+�relght, In8urance, ¥-nd Clearances attended to. \\' e keep you posted as to the hweign demawl for your proliud 

Durand Mfg. Co. 
Eastern Widewaters (Culver Rd.). 

R OCHESTER. N. Y 
High-grade canoes and ski1ts our 

specialty. All can oes have brast'o 
strips between joints, making them 
watertioht. We Bl:w build Jaunches 
to be uperated by gasol ine . !'team 
andfootpower. sailboats,etc. '\Trite 
us before pJacing your order: it will 
pay you to do so. 

The Tonuet Launch & Motor Co. I ROTARY ENGINES.-ARTICLES ON 
'I this type of engine. giving IWlny details and illustra 

S'&'UGATUI"K, CONN., U. S. A. �lIS6, 
aie 193nt�de1 �09 �u:::i�:!tfN��ntr: o:ac�� i�r 

sale by Munn & Co. and all newsdealers. 

Contains the Latest Information 
on Scientific Subjects 

I1""I. G. B. GrovPI" ............ . .... .. .. . . 724.095 Marine Motors with Reverse Gear Hl'el fot· hoots UI' shues, L'Olllpl'nsating, R. MARINE Gasolene MOTORS 
T1lC New Edition has :l5,O(j\1 new words. New plates. 2:364 quarto pages. MOO illll'ltrations. 

LET VS SEND YOV FREE 
h A Test In ProllUlu'lation" which affords a pleasant and instrudive e\'ening's entertainment. 

Illustrated pamphlet also free. 
G • ..\>; (J. Merriam Co., Pub., Springfield, Ma@@. 

FAY & BOWEN 

THE FAY & BOWEN MARINE MOTOR 
i s  a revelation t o  those who lUH-e used others. Reliahle, safe, 
durable awl eas�' to operate. Re !l1�lI'kaLlt' speell t'olltI·ol. 
Bt'st of all. it st arts whell nlll start. it. "!'\o han lie or rrall1, is 
:��t�'llt (:I��:t:��\�;�\�'� ��;lIi:�::�·ii;�. ah��)l�: tel�:d�I��l

i��t; i�\
!
.Y�' ��\;f��� 

:-l.wi satisfactory igniter. 
"Jotors complete from 1}!i to :Hi 11. 1" ready for inst:lllatio!l. 'Ve also build hallllsollle !allll('hes with motors installed and 

rl'adv to run. RENI) "FOP. ICATAI.U(;t:.I>. 
}'AY & BOW}r�X. 35 lUll St .• Auburn, N. Y. 

\Vynl'll . . . .. .  . . . . . .. 724,15() 1I"e\ nail. II. Bl"iggs . . . . . . . . . . . . . . . . . . . . . . 72;).810 
Fast and HandsoIne Launches 

I ling". <prill!,. W. U. I't't"rkill . . . . . . . . . . . .  724.0;m IIing'p \.'asl!PI·, antifl'iction, B. A. :Moorl' .. 72 4,1 17 Send 4c. in stamps for Catalog B 
I [itching' (h�vic(', horse, (;. W. Sht'phall .... 724,:140 
lIohhy hlll·Sl' and ml'l"l·Y gu I"uunu. T. 8l1likx 724.218 FLY PAP E R S. - FORM ULAS FOR Hoe, gal'Ul'll, F. Vaydl........ 723,95 0 

Experts for year� have ranked our engme with the hIgh· 
est g rade, and It is now beiDJl copied by other buil ders. 
We always endeavor to be on toP. and for]903 oft'er all 
en�ine built from Brand New Patterns. with new and 

orIginal features-just what other engines will have 
fl ve years hence. 

Hoole 8l'P �nap hoo le 
IIo i 'spshu p, Octig-an & Peaeoek ........... . 
1 I00'sl'shoe pau, .J. l\L- �oru.-.............. . 
IIoSt' eoupling, K T. Parsons ........... . 
IIoSE' coupling, n. Hirschcll ......... .... . lIot air pipe, A. U. Seherer ............. . 
Hot" air piI)(�S, moistening Ul'vil'p fur, J.  

724.122 
723.88!J 
724.324 
724.3DO 
724 .21 0 

S. Rogel's .... .... ....... .. 724,045 IIot watl'r hag', J. II. Holt . . . . . . . . ..... .. . 724,289 lI�'(h'o('al'hon hm'lwI', J. F. Hig'gills . . . . . . . .  724,008 
H.nlrocarhon I1m'IH'I', C. K. Bel·ge . . . . . . . .  724,248 JiH'I'ustatioll pn'V('lltiVt-', R. L. ({amII'll . . . .  724,094 
IIH'I'ni"itation pl'evl'lItivp and Ill ethou of manu-

factm'l', A. Raymond t 't al .......... 724,331 
Jlltlkator whppl, W. n. Kirchhoff . . . . . . . . . . 724,115 
Illduetion appal'atns, P. Ii" Cuwing' . . . . . . . .  72;�,836 
IlIjl'etol' pilH'S, {'te., straining attaehIIll'llt 

for, C. H. Gary . . . .. . . . . . . . ... , . . . . .. 72;�,B58 
IllSt'et tI'ap, S. R. gstt'p .. . . .. . . ... . . .... .  72a,nfl6 
Iw.,ol(', H. W. Evalls.................. 724,174 
IlHHllah'!1 strain, L. Stl,inberg(·r . . .. .. .. . .  724,�)51 
Ilu'mlati rlg' hudh's, vroducing elpetrie, 1-1. 

Biph n . ... . ... . 
Iwmlatm', R. H. Polk ....... . . . . , 
I1l\,'alid liftH lInd (·Ollv!'.n'J', P. \V. Dohollt,y 
.J1Il' ('a]l tool, .J. (�. H.O!"\('lltH�rg ... 

:}:�!: ;�!:�l�l,�.��, f�it. Bir. B�\��\'
n
B;lg�l�.t::::::::·· Joint support, R. Stanton . ........... ... . 

,J olll'nal bearing, Ioj. .1. D(�ckpl' ........... . 
(Oontinued on page 289.) 

724.079 
724.:129 
72:I.R47 
724.:mD 
724 256 
72:1: !l80 
724.24 D 
723.839 

Sticky Fly Papers are contained in SCI"ENTIFIC AMERI
CAN �UPPLE�l10NT Nos. 10a7' and 13�4. Each issne 
contains several recipes. Price 10 cent.s each, from 
this office, and from ".II newsdealers. 

1/ you w,::: �f! ���.t��"':�e��'tu,°.i ,'i'Jigil:'1ft�;!Ji aescrib-
ROCH ESTER GAS ENGIIIIE CO., 

693 Driving Park Ave., ROCHEST"ER, N. Y., U. S. A 

All AUTOMOBILE FOR FAMILY USE. 

PRICE 
$1250 and $1400 

Our Beautiful TH 0 MAS Model, No. 18 
is the one tonneau machine 

that can be satisfactorily 
operated and cared for 
without the employment 
of an expert chauffenr. 
For Beauty of Ontline and 

Finish. Quietness of Move-
ment. Ease of Control, and 
Freedom from Mechanical 
Complications. the THOMAS 
is yet to be equaled. Address 
for Catalogue, 

OMAS MOTOR. CO •• 1206 Niagara Street, Buffalo, N. Y. 

© 1903 SCIENTIFIC AMERICAN. INC. 
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WOOD or METAL Workers ....... � 
Without Steam Power should 
u.s.. our Foot and Hand Power 
llachinery. Send for Catalogues 

A'�·W·ood.working Machinery, 
B-Latb.es, etc. 

SENECA FALLS MFG. CO. 
61J� Wa�::: Si,. :;:oeca Falls. 

Booklets mailed free 

-
.function box, R. S. Donaldson . . . . . . . . . . . .  724,383 
Kit ! '  framl', IDp·tal, J. II. t-lh·hl. . . . • • • . • .  724,402 
Knittt'tl UlHlpnn.al', IlUiOIl, .J. PPllllington . .  72:{,912 
Klloh l'OS{\ n. G. Voig'ht. . . . . . . . . . . . . . . . .  72:�,!)Gl 
Lal'l' fastt']lPl", shop, .r. ilellllPsst'.Y . . . . . . . . . .  724,;{8U 

I Lamp, altl'l'llatiug CUlTt'llt arl', T. I�. Adams 724,072 
Lamp. c}pctric arc, T. 1<J. A(lams . . . . . . . . . .  724,071 
Lamp, .. lectric arc, .J. .J. \Yood . . . .  724,229, 724,366 
Lamp for railway cars, signal, R. Bluek . .  724,156 
Lamp fio)r railway can;, si�nal, 11" ,  W. Dl'l's-

,pi . . . . . . . . . . . . .  721,169 
Lal',vnx, instnullPnt fol' illtuhation of tIH', 

F. E. Sampson . . . . . . . . . . . . . . . . .  724,046 
Latch, M. \Y. Dodgp . . . . . . . . . . . . . . .  72;{,�46 
Laundry dl'vi('l', .1 . .. ..\. 'l�rl'a t . . . . . .  ' 72-1,221 
Lt'ver. gripping, 'V. II. Curtl'r . . . . . .  72;{,�27 
Lifp IH'('8PI'VPI', B. Goldstf'in . . . . . . . . . . .  72-1,27H 
Life prl'sl'rving garmt'nts, intlatahlp air hag 

for, H. Kuhlmann . . . . . . . . . . . . . . . . . . .  72:{,�S3 
Lightning arrl'ster, II. 1\1. �ha\Y . . . . . . . .  72-1, ;1a9 
Liquid fupl hUl'll('I', J. H. Branch . . . . . . . . . .  i2-1,2G3 
Liquid raising apparatus, A. Scholl . . , . . . . .  72-1,051 
Liquid spparatol" liner, centrifugal, :Marsh 

& Hackett. . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,195 
Loek and pscutchpon. VY. ( 'haIIllPrs . , . . . . .  r2:�,�2� 
Locmllotivt', ('omllillPIl stl'am and COmllrE'Ssc'd , 

air, E. Hill . . . . . . . . . . . . . . . . . . . . . . . . . .  724,183 

I Loom, filling rpplenishing, J. Nori���f20, 72-1,121 
I Loom, filling replenishing, II. T. HUllllPWpll 72-1,292 
I Loom fill gel' mpchanism, Z. L. Chadbourlll' . .  72-1,260 

Loom picker motion, E. E. Sullivan . . . . . .  72-1,14a 
Loom rod guide, D. C. Norcross, . . . . . . . . . . . 72;�, !lO:� 

, Loom shutth' \n�ft cast', Bukt'f & Kip . . . .  72-1,075 
L()Olll thiIl phlce detector' mt'ehUllism, I), "Y. 

Dpnll,\' . . , . , .' . . . .  , . . . . . . . . . . . . . . . . . .  " .  724,207 
Loom wpft controlling mpchallism, Ii'. E. 

The Andrew B. Hendryx Co. Kip . . . . . . . .  , . . . . . . . . . . . . . . . . . .  724,113, 724,114 
NEW HAVEN, CONN., U. S. A. LOOlllS by the quantit,r of \\'pft in the shut-____ tlt'�, Hwans for controllillg', J. H·. Klerx 723,879 

H A V E  T H E  L A T E. ST I M PR OV E M E N TS Lnhrieating trolle)' for \Yir� ropp railways, 
" I b b th hi t d t I R. l'faffl'nhach . . . . . . . . . . . . . . . . . . . . . .  724,203 .'10 IIla�nne s op C��ha

e
s th�ririu&..t 

y up- 0- a e un ess )l��l hox, A. G. S�iI�son , . . . . . . . . . . . . . . . . .  72:�,n:m 

__ � 

mouern I'er- �Llll box, J. H. I Ol lH',\ . • • • • • . • • • • • •  � • • • •  724,092 
=- fected tools. )lall ('Ufl U'r, E. I�orst . . . . . . . . . . . . . . . . . . . .  724,290 

For instance :\lml crant', R l\:l1l1ges . . . .  . . . . . . . . . . . . .  , .  724,;n;� 
the ' 

I 
::\lmufold (ll'vi('p, D. ,"T. McGregor 724,320 

A S H L EY PA T E N T  N I P P L E  H O L D E R S  �ia:lif
olU she�t, R. J . . �opelaf,!<l · & · ii ·li " "  gt��� 

��lgy 
n
��fJ;

s
h�

o
�,������o:������ ���ffa'k�l�h�

h����� �l:: t: l� �:f:�:,
tl

�!�p��.
lU��::i�l', !���

Il
�igal ('t�(' '�];l'-

011' both the sleeve and shank tbread. Made of uebt (·hint'. l'ort),biIlPU, ,,"' . R. Uampf·l', . . . . . 723,863 

qual ity cast st€f�l, carefully fitted. Long or short nip- :'IIattn'l'ls fJ'an�, J. P. Lein . . . . . . . . .  " . . . .  724,192 
vIes cut with equal facility. Tbe Ashley Hulders are )It'lumriug upviee. Parkinson & Scholps . . . .  72-1,OaO 
of light weight and compact form. :'Iit'at ellttf'f, H.' G. Voight. � . . . . . . . . . . . . . .  7=.,952 

WALWORTH MANUFACTURING CO. :\Il'ehunical mOvPIllPnt, J. Hofmanll . . . . . . . .  72-1,101 

1 28 TO 1 36 FEDERAL, ST. t BOSTON, MASS. ii:)����g l1��;�;��.I(�'tU!,I. C�' i.
haIIfi�����k : : : : : : : :  +��:��� 

lI. L. F. TREBEItT CO. > :'IioltPll matel'ial and distributing the samt', 
to, 20, 30 h. p. Engines for Auto- d(>vict� for cutting, H. Brooke . . . . . . . . . .  723,983 

mobiles and Launches, wtth tnms- :,!Iolten matf'rial, receptacle for containing, 
mission gear complete, with three II, Brooke . . . . . . . . . . . . . . .  , . . . . .  , , , . ,  723,!lS2 
flheeds forward and one reverse of )lortise gagf', J. A. Bengtson , . . . . . . . . . . .  724,077 

tll
l
�t!;��I

I�C\�f�t:��lt ��� be attached )Iotol'. �('t' Spring motor. 
extra . 1 ' ) :'!Iotol' controlling ulPl'hanism, C. S. ColE' . .  724,261 

Motor for antomohiles, ptc, ColC' & Baulipu 
724,:)71l, 724,380 

Motors in dust laden atmosphl'rt-'s, mt'ans 
for o[H'rating, T . ... 1. Edison . . . . . . . . . . . .  72-1,089 

Mowillg maehinf', (;. K. FIO\\'('t' . . . . . . . . . . , .  72-1,275 
)'lnffier, f'xhaust, W. .r .  Pprkins . . . . . . . . . .  72-1, 1 2-1 
:'!lusical illstrmn(-'nt accompanist, D. C'avi('-

chioli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,082 

UntO versal Safety Tread Musical instl"lItllPnt automatic playing at· 
tachnll'nt, T. P. Brown , . . . . . . . . . . . . . . .  723,820 

Non condncting covering, ", ... 1\1. Zitt . . . . . .  723,970 Made to walk on with perfect safety. :\'ut lock, II .  G. Bnch . . . . . . . . . . . . . . . . . . . .  72:� ,HZ1 

Steel, 
Brass, 

and 
Man-

ganese 
Bronze. 

:\'ut lock, J. O. E, ·Krohn . . . . . . . . . . . . . . . .  723,882 
:\'ut lock, .r. T. Pparman . . . . . . . . . . . .  , 72:�,!)10 

,Stairs, ���i h1�;k,C . .T�V(
;i(;��i��;li : : : : : : :  . . . . : :  . . .  , . .  +�1:�g& 

Coal Oar lock, A. W. Knapp . . . . . . . . . . . . . . . . . . . .  724,2!l� 
Holes, O('ulist' s or optician 's  trial frump, S. G. 

Car Steps. () il , ���;��,�i�s "io'r' '&'i;a'r�'ti;lg' �;a'pl�th:� 'fl:{;�: 
724,lD7 

Etc. Ii.:. R. Edson . . . . . . .  , . . . . . .  , . . .  , . . . . . .  . 
Oil burner, R. F. SchrOl'der . . . . . . . . . . . . .  . 
Oil Inn'lwr, C. H:. Bel'g£' , . . . . . . . . . . .  , . . . , 

}i�or Elevators or wherever you walk, safety is always ::�.�. ��\�ce�l��,����
e
I���' �!�)lli-Iarfo\�.

a
.
l���t.l�

'�: : :  secured by its use. Or(' cOllcpntrator, centrifugal, P. I I. SblH' 

723,849 
724,053 
72�,2-17 
724,:n 4 
723,�G5 
72:1,9:12 
724,204 
724, :184 U N IVERSAL S �FETY TREAD CO , 45 Broadway, New York i��::�',�

l
i�, ()�hl��P,�:, A"Jl I"");:n\',�;.p"

Ravich . . . .  

l':\('ldng alld Jacking ('as(', piston rod, 
CONTROL OF FIRE.-VALUABLE PA- LpWis & Kun"'''· . . . . . . . . . . . . . . . . . . . . .  . 
per on fire extinguishment. SCIENTIFIC A MERICAN \ack�llg m�chhH', G. R. " » man . . . . . . . .  , . " 

�UPPLKJUENT t 1 ::1-1. Price 10 cen�s. For sale by I a('kIng, pIston rod, G. I· . .  \llf'n . . . . .  . 
Munn & Co, and a)) new��_

e�"
le��� ______ ____ I i:�h�
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Pmwhromatic dry platp and making sam!', 
l\l1pthp & Tranlw . . . . . . . . . .  , . .  , . .  " . .  , '  724,311 

Pantograph, 1\'1. Barr . . . . . . . . . . , . . . . . . . . . . .  72:�,D7H 
BARKER MOTORS 

• to 8 H. P., $80 to $220 Paper clltting machin�, C. S<'ybold . . . . . . . .  724, 1 :lH 

Have more good points, fewer f.::�
l
��lt:�i��f

e
l���, 

I
;: ��('�,

i
:.
p
.
i
�
l
��.

t
� : : : : : : :

. +§::�g� 
parts and require less atten- Pew, E. T. Kervick • . . . . . . . . . . . . . . . . . . . . .  724,lH9 
tion in operation than any Photochemical and E'lpctroth('rapE'utical ap-
other. paratus, A. E. SternC' . . . . . . . . . . . . . . . . .  724,215 

Launch, •• Valves. Splcialties. P
k

t
Ri�c��

h
���

t
.
o
.r� . �?�

I
.
l
. ���

l
.
t
���

l
.t'.
d
.' . :�' . •  �' . .  ��: 724,120 

C. L. Barker I Norwalk. Ct. Pign
�;��te�

nd 
. • .  ���.

i
�
l
� . .  �:

l
�f:

, 
. .  .':: . .  �' . .  ���: 724,2a-1 

_______ Pigl1lPllts, making, ,"T, J. Armbrustpr . . . .  724,2;{:-. 

Urasollene Launches Pill<' clamp, W. L. Partington . . . . . . . . . . . .  724,0:]7 
Pitching apparatus, S. C. Spangl"r . . . . . . . .  724,:HH 
Plaiting heavy wphs, m achin£' for, D. L, 

d E e Steul71 Cham]]p]" . . . . . . . . . . . . . . . . . . . 724,084 
Plaiting machinp roll, D. L. Chamll"r . . . . . .  724, OH:l ' 

H. 6. R. 

" BICYCLE HAMMERLESS " 
REVOLVER. 

Impossihle to Catch on the pocket and discharge ac
cidentally. Absolutely Safe. Although designed 
for cyclists, this revolver is equally adapted to all 
cases where a small, light weight, effective and 
handy pocket weapon is desi red. It haS S111all frallle 
and automatic ejector. Sold direct where dealers 
will not supply. '-......;_......;,;;;,;...;; __ ......; ______ -===:...1 

HAR.R.INGTON RICHARDSON ARMS CO. 
Catalog for Postal 

DEPT. S 

rlakers of H. &: R. SINGLE GUNS 

Wtl manufacture gears 
and bodies suitable for 
all purposes. \Ve also 

""'-'7P-��_-" f��ni:h����
s

p:r�
d

or
c
�il 

the parts for a gasoline 
or steam rig. See Ollr 
late catalogue, FREE. 

--�IJiijjt;;;;;ii;iiI!""_u._ ........ _ ��:i��AI�'!;:. 
g2o-�30 S. 18th St., 

ST, LOUIS, :Mo. 
CRAS. T. HOWE & Co., 51 Hudson St., Nf'W York, Export Agents. 

WORCESTER. 

WHY GO TO "COLLEGE" TO LEARN BOOK-KEEPING WHEN J WJLL MAKE A first-Class Book-I(eeper 
OF YOU AT "OUR O,V:W 
HOME in six ,v('('ks for $:1 or 
HETURS .:\lOXEY. Fair enou!lh '? 
I find P'OSITIOl'iS, too, e,·(,J']'· 
Perhaps can place YOU! Write 
J<Jx pert �".��()u!'t.n 

EVOLUTION OF THE AMERICAN LU-
comotive.-By Herbert T. Walker. A valuable serif'S 

I by a member of the National Railway Museum Commit. 
I tee. 'J:1be locomotive from 1825 to date is described and 
! �:�:�

r��e<1i�101�r��1
f��c���ci��g� �i�f�s\�;tb���s�i�� 

TIFIC AMERICA" >!UPPLEMENTS 1 1  hl, 1 1 1 3. 1 1  I ,I . Price 10 cents each. "fj'or sale by Munn & Co. and all 

H A N DS D I RTY ? 
Gre-Solvent instantly dissolves and remove�· 
=i�!

ne
IfXi�

s
l�s��

i
�n

a
t��h�fc. ��I::i���:p1::{ lac. and 25c •• stamps. Sample free to dealers. 

Correspondence solicited. 
THE UTILITY CO •• 2 3 3  Greenwich St., New York. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
�'ile, Knife alld Chisel Handles. 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters. Table 
and Chair Legs and otber irregular 
work. 

W- Send for Circular A. 
The Ober Mfg. Co., 1 0 Bell St., Chagrin Falls, 0 .• U.S.A. 

MARINE and STATIONARY 

M OTO RS 
2 and 4 CYCLE 

are no experiment, a!' tl1ey 
are in successtl)1 operation 
in a)) parts of the world. 

Launcbes in stock. 
Send ,tor Catalogue. 

PA 1..11ER BRO!Ol., 
Cos <;ob. Conn. 

New Y ork Office, 136 Liberty St. --------- - ----------
ELECTRIC SEWING MACHINE MO-
tor . .. -'J'he instructions and numerous iHustratioDs of de
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
¥£�

r
�:C�i����tul����

i
�iCeJ�;;��\1��Sr:_�

i
Efi�1�� 

T I PIC' AMERICAN S[TpPLl<�:i\n��T. No. 1210. Price 10 
cents by mail, from this oftlce and from all newsdealers. 

A UNIVER.SAL 
POCKET MEASURE 

The only practical all around measure 
wer made. l\J easures curves of all kinds 
:Ar���

i
1o��t
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�
g
�\.:z�f�g r�\�

p
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r 
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brain and money saver. Absolutelv ac
curatp. Measures any di�tance, Can be 
!'et to " zero" at wi1l. Any one can use it. 
Hiahest endorsements. If not at your 
dealers send to us direct. Circular free. 

STE CKENR EITER M FG. CO.,  

newsdealers. 

A NEW INVENTION 
B I C  MONEY MAKER. 

BII WAlES To Write for Special offer 
H08tle .... to Men and Women. 

at borne or traveling� all or part time, showing, 
taking orders and appointing agents for H.&ft,o
BISON'S BLllE FLAME NEW :F1l'EL OIL 
STOVES. Wonderful invention. Justout. Noth
ing elle like it. A,Great Seller l!Iummer and winter. 

1��SPLENDID FOR COOKING .,.. AND BAKING. 

We want Agents, Salesmen and Manager! in. every 
atate. Biggest money maker ever offered. Enormoull 
demand year round� in everY city, town, village and 
among farmers. Customers delighted. Write for 
catalogue. Moat Wondereol StoYe Inytmted. 

A SPO O N F U i.. OF O I L  MAKES 
A HOCS-HEAD OF FUEL CAS. 

Generate.lts own :Foel Ga. from Kerosene or 
common coal oil. No cotton wic� dirt, kiBdlinlit, 
ashes, or hot fiery kitchens. Splendid cooker, roast· 
er and baker. Makes summer cooking a pleasure. 

CHEAPEST AND SAFEST FUEL, 
10 to 80 (lENT!! a week .hould furnish Fuel Gas 
tor small familY tor cooking . A gallon ot Kerosene 
oil costing 8c to IOc should furnish Fuel Gaa for a 
hot blue fiawe fire for about 18 hours. 

!in MORE NEED OF THE 

DANIEROUS IASOLINE STOVES 
�x"�n��:e���r����!i

i
�:'l:!�y s�g;������\��

o
:'l:: 

.. lately 'Are-will not explode-easily operated. 
ShOUld la.t 10 yean. Hand.omely made. AlI si.es, 

. PBItJE8. 83.00 lrP. • 
Write today for (latalolrue. FREE. .1.0 COl 

Speelal O:d"er. New Plan. etc. Address, 

WORLD MFG. Co.. 6405 World Bldg., CIncInnati, Q, 
A FOLDING CAMERA. - WORKING 
Draw�ngs showing how to buiJd a foldin2 camera. A 
practlcal paper by an amateur fot amateurs. 4 ilIustra
tion8. Contained in SUPPLEMENT 1 O� 1 .  Price 10 
cents. For Sale by Munn & Co. and an newsdealers. an nglnes �:d":�::nes Planing ma('hillP, E. 'Yllhl'Illallll . . . . . . . . . .  72a,967 I Plantpr attaehnIPnt, ('0 I'll , F'ry & Winp . . . .  723,857 _ _  

96 LAKE STREET, CHICAGO. 

Tregurtha Water=Tube Boilers 
Bargains in Second Hand Launches. 
Send SIX 2-cent stamps for catalogue. 

MURRA Y & 'l'REGU.RTHA CO., 
348 \Vest Fh-st "too South Boston, Mass. 

W<llls, OilandGas Wells drilled 
by cnntract to any depth from 50 
to 3OCO feet. We also manufac
ture and furnish evarytbing re
quired to d.ill 8,nd complete 
same. Portable Horse Power 
�!h���n

i�� 1��� l�
i
��f 

Write us stating exactly what 
is required and send for illus .. 
trated catalogue. A ddress 

AND SUPPLY CO. 
YOI:K. U. S. A. 

Planter, corn, J. W. '\Vhitp . . . . . .  , . . . . . . .  723,900 
Plow and. seed plantprl., comhiIlf'd liStf'l' or 

hreakmg, C. T. S)"lvt"stpr . . . . . . . . . . . .  724,352 
Plow bpam attachmpnt, E. HalL . .  . . . 724,005 
Plow point, G. N, )Ioody . . . . . . . . . . . . . . . .  724,315 
Plow, rf'vprsihlf\ F. '\Vh'gal'd . . . . . . . . . . . .  724,415 
Pokp, animal, G. Gramkow . . . . . . . . . . . . . . . .  724,003 
PortablE' hOUlH' , .J. D. Horton . . . . .  , . "  . . . . .  724,408 
Potatops, fruit:.;;, t'tc., apparatus for assort-

ing, E. Bnyssp . . . . . . . . . . . . . . . . . . . . . . . .  723,826 
Power, apparatus for regulating fluid prps-

surp for the- application of, J� F. Ellis 723,995 
Power trallsmitting mechanism, Ii'. S(·divy . .  724,3a8 
PI�f'cious lIH'tals, apparatus for ('xtraction of, 

BaxPf('s dp Alzug-al'ay & Mprcf'r . . . . . .  724,076 
Printing PI"f'&<; platE' holdpr, 11. A. Mal('�' . .  724,116 
Printing pn"ss, platt"ll, R. E. and A .  Kf'm-

pE'r . . . . . .  , ' , . . . . . . . . • . . .  
Pro.j(�('tih', ,"T. Pl'PPf'rling . . . . . . . . . . . . . . , . 
Protractor, C. L. Kline . . . . . . . . . . . . . . . . .  . 

72�,1()6 
724,326 
724,018 

Pulverizf'l' and h arrow. comhillf'd, 0 . . M. 
Bird . . . . , , . .  , . . . . . . . . . . . . . . . . . . . . . . .  ' 724,375 

Pump, H. P. Saundf'rson . . . . . . . . . . . . . . . . . .  724,048 
Pump controller, plpctric, C. 11'. npw . . . . . . . .  72:�,R42 
Pump piston or plunger, O. P. Bf'l'l')T . 72:� , H l 1  
Pump, rotary, lC. F. Smith . . . . . . . .  , . . . . . 7!!-t-, 1��2 
Pyrographic IHlI'lIi'I', }1�. A. R(·ichardt. . . . . .  724,397 'l'he most useful article ever invented 

tor the purpose. Indispensable to Law
ye�·s. Editors, Students, Bankers. Insur4 
ance Compalltes and business men gen
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 

r.r. P�'l'o.graphY, POkPf or branding tool for. usp 
;. 111, H.  }t'l'eytag . . . . . . . . .  " . . .  " . .  , . .  " .  724,002 

�'6
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t
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and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man
ufactured by Consolidated Safety 
Pin Co., Box 121 , Bloolnfield, N. J. 

FOR 

(tl Pyrometpr, .1. ''''hiting . . . . .  , 724,06G 
2 Ra('k. St'C Display rack. 
? Rail joint, n. Godspll . . . .  , . .  , . . . . .  , . . . . . .  72:� ,Rn1 
� Rail joint, .T . .  T. �1anton . . . . . . .  , . .  72-1, 1 f);{ 

Hailwa)' ('!'o:;:-;ing sigllal, N. Ppl'l'anlt . . . . . .  72-t.;mfl 
Railway rail faRt('ning (l('vi('p, A. Yogplsang 72-1. 004 
Hailway rail joint, F. E. \Va.tprsOll . . . . . . . . 724,;{GG 
Raihnl)" sig-nal, D. M. Snydpl' . . . . . . .  , . . . .  724,:�47 
Raihnl)T tip, ('ompositf' • .  J. C. Cnl'l'ipr ,  . . . . . . 724.165 
Railway tip, mf�tallic, R S. '\Voou . . . . . . . .  72

'
;{,HG5 

Railwa�T tip, stepl" F. L. Tt>pI . . .  " . . . . . . .  72-1,412 
ltam,· hydraulic, P. W. and E. H. Fostt>r . .  724.001 
Ratan splitting machine, C. W. Oa)" . . . . . .  72;�.Hfif) 
R(>('ording df'vicp, .1. O. Df'ck('rt pt a 1 .  . .  , 724,167 
Rp1if'ctol', show cast', Tanssig & ('onnf' . . . .  72:�, 943 

From 9-in. to 13-in. swing. Rr'frigerator, L. R. BlackmOl'C' . . . . . .  , . . . . .  72a,979 

Arraneed for Steam or Rpfl'igf'l'ator, J. M. McCool . . . . . . . .  , . . . . . . .  724,319 

GUNSMITHS. TOOL 
MAKERS, EXPERI· 
MENTAL & R E PAIR 
WOR K .  ETC. 

Foot Power, Velocipede R{'in support, 1. 1\f. Prit'st. . . . . .  , . . . . . . . . . 72;�. !l18 
o r  Stand-Up Treadle. Rpndpring tank, E. R. I�dson . . . . . . . . . . . .  , .  72a,850 

Send for Catalogue. Rpvprsing nH'chanism, C . •  T ,- Cook . . . . . . . . . .  724,263 

• .;g��!���fI�t W F & J N O  BARNES CO Road l wd ,  1. lIaws . . . . . . . . . . . . . . . . . . . . . . . .  724,286 ' "  . Road making and rppairing machil1�, .T. B . 
1999 Ru�;

t
st

l
:
s
i��!�:;�D' II,I" & B. O. Rhodps . . . . . . . . . . . . . . . . . . . . . .  724,042 

i ... ��� ••• � •••• -•. II .•• I.-.-•.•••••• �i Rolling pin, R. Lowe . . . . . . . . . . . . . . . . . . . .  724,02;1 
Rolling st(>f'l or othpl' metal, W. COOPPl' . .  12:1,8�4 
Rotary f'nginf', G . •  T. Scott . . . . . . . . . . . . . . . .  724,056 
Rotar)" f'nginf', A. L. TrE'psp . . . .  , . . . . . . . . .  724,222 
RotaI"�r f'nginf', .J. Wipchmallll . . . . . . . . . . . . .  , 72-1,224 
Rotar�T grate fnrnacf'. .T. MacCormack . . . .  724.025 
Rn1 l1H'1' fahrie for ht'f'ls, ptc>., 1\f. A. J't�n-

llP(l y . , . . . . , . . . . . .  , , . . .  , . . . . . . . • .  , . .  -72:1,876 
Sack clf>anf'r. W. B. Schuylf'I' . . . . . . . . . . . . . . . 724,055 

1 ......... iiiiiii ..........
. I I l>lIS

h fastener, R. K. Brown . . . . . . . . . . . . . , 724,081 

(OonttIlU� on l'age 290.) 

The Jones Gas Engine 
!e���2::;'�ster IGNITER 
Indicates the exact rate of 
�::i� fb� a��

l
i;p�

e
�f ���6: 

mabLe, Guaranteed accu-' ... .:;.&Ii!�r'9., rate. Pl.'ices, 
$1 5.00 to $60.00 

Catalogue on request. 
The JONES SPEEDOMETER 
1 2 7  W. 32d St.,  New York 

Scientific America.n 

1876-1902 

15,000 Valuable Papers 
JVST PVBLlSHED. 

LARGE edition of this new cata

logue now ready for distribution. A Thousands of new papers are 

listed in it, bringing it up to date. Sixty 

three-column pages. Copies will be 

mailed free to any address in the world 

on receipt of request. All Supplements 

listed in catalogue can be supplied for 
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A S Tlt E  STANDARD READY ROOfi NG. �ITE FOR TE5TIMONI"'LS. PHOTO PAMPHLET AND 5AMPLES. \ Bention SCIENTIFIC AMERICAN. 
_�!W�S";oO�:;:';T��.�.�. � . .  �.��J���,�i�· ,�I� .. ���::�OO�':�"'�!::pos�"""�:;;o;· __ 
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. FACTS a.bout .. TH�. ��RSYTH ',: 1!ila�ceM�nt��i�li'\i�i�g'onr
h
�u�J'���

-
�;; t��ri'�iW;� A SImple, !':trong �nd perfe('t wor":lng �oaster Brake. quarter of a postage stamp. �be balance can be made Parts reaou.y u.dJU8ted Witnout removmg wbeel. f:r;om by any amateur skilled in the ufle of tools, alJd it wiU framl�. No frICtIOn. work as well as a $125 balance. rrbe article is accomno backlash . Under panied by detailed working drawings showing various abso�ute control �t stages of the work. This article is contained in SeIENall t1mes . . Brake IS TU'IC AMER1CAN SUPPLEMENT, No. 1 1  S .... Price 10 se)f - releasllig and cents. For sale by MUNN & Co .. 361 Broadway. New 

�I!l ���d
w��1�ts �l� York City, or any bookseller or newsdealer. 

other brake� and 
none of their objee
tionabl e features. 

FORSYTH MF_G_._C_O--" •. , ____ B_u_ft_R_l_o-'-, _N_._y_, 
THE TURNER BRASS WORKS 57 MICH IGAN ST., CHI CAGO. 

T H E  
"6[ST" 1I6HT 
is a Portable 100 candle power 
light, c08ting only 2 cents per 
week. Makes and burns its own gas. Brighter than electricity 
or acetylene and cheape1' than 
kerosene. No Dirt. No Grt'ulle. 
No Odor. Over 100 styles. Lighted 
instanly with a match. Every 
lamp warranted. 
Agent8 Wanted Everywhere 

THE"BEST"LlGHT CO. 

Patents, Trade Marks, 
COPVRIGMTSs etc., -) 

Address MUNN � CO SoDcltors 
., of Patent.. 

ornce of the SCIENTIFIC AM ERICAN 
861 Broadway. New York. 

Branch Offi� : 625 F St., Woshlnlrton, D.(J. Hand-book Sent Free on Application. 

ALUMINUM, BRASS AND BRONZE CAST INGS 
MACHINING. STAMPING.5PINNING,PDLlSHING. 
PLATING . 
ESTIMA TES FURNISHED ON SPEC IAL WORK. 

MOST MAGNI PICENT 
MOTORS MADE 
in desi@'n. construction and flnish; i n  durability andreUa
bility; ln speed, �afety and simplicity. are the famous 

Buffalo Gasolene Motors 
FOR MARINE AND AUTOMOBILE USE 

rrhey are easy to understand and operate, contain solid, 
one-piece steel forgen crank shafts, and all parts are easily 
acceSSible. These motors are now used all over the globe 
and give satisfR,ction everywhere. Write us for free Illus
trated descriptive booklet and price list, mailed on appli
cation to 

BUFFALO GASOLENE MOTOR CO., 
Ii Wagner St., Buffalo, N. Y. 

GAS O L I N E  
E N C I N ES 

Marine & Stationary 
from 1 ·4 to 1 6  H. P. 

A thoroughly .atisfactory engine 
at a moderate price. 

Write for catalogne. 
T H E  C L I F T O N  MOTOR WORKS. 

233 E. t;lifton Ave., Cincinnati, 0 
- .. ---- .---.�����=-����-
ARMATURE WINDIN G, RIGHT AND 
Left Handed.-An important paper for all amateurs. 17 
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C 
to�:\�Ct; M������.E:n� all newsdealers. �end for catalo,i;: ue. 

is easily covered without the use of a scaffold, by 

PaHon's Aereo-Painter 
By the use of compressed air, It enables one man to accom. 
plish as much as five men with brushes, and saves its cost 
in two days' use. Weighs only twenty-five pounds, and 
has nothing to get out of C!rder. 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gi ves effectual protection to inside woodwork liable to ex
posure to sparks Or light flames. Reduces insurance rates. 
Best applied with the Aereo·Painter. Can be applied with 
brush. Full information and painted samples-FREE. 

PITTSBURGH PLATE GLASS CO., General Oistributers. 
PATTON PAINT CO. 22 ? Lake Street, Mllwaukee, WI .. 

© 1903 SCIENTIFIC AMERICAN, INC. 



APRIL I I ,  1903. 
H E N R Y  ( ;AR}� Y  R A Ut H  & ()O •• 

IN DrSTRIAL PUBLISH£RS,BOD :{S t:LLERS & IMPORTERS, 
810 Walnut �t., Y d l l atlelphia� Pa., U.S.A. 
t.T Our New all d Rft1ised Vataloque. of Practical. and 

�i::��I�::�0�f�11�q�Jaj!1�os���t�in(�, ()���X;�,�io�C, B(J��i��� 
ASSftyinQ. Analysis, etc.' a Uat,a1o{Jue. of Bonks 011 steam 
mu'J. the Steam EnQ(ne; Machinery, etc.; a Catal,oque oj 
:f�����·�t�;.Lg�t�O�I(;'��l!i�d ��:c·��i�;·��¥ite��������,·e1�i��j el'ery branch of Science aplJUed to the A. r1S, sfnJ free rout 
.tree of postaqe to anyone in any part of t1w w:;rlfl w}w 
will furnish his aflrlre,'!s. 

is yours if yC)u are . properl y trained. 
\Vhat manufacturers a.ud bu�ines8 
mp.11 are calling for every day are 
trained men. Uur booklet " How tv 
Earn More," contains intpre:-.ting 
facts and helpful inJormlltion. Send 
for a copy. I'J"l"! FREE. Our 
cours'�s for home study includ9 

Engineering. Illustrating, 
Architecture, Decorating. 
l'l1ining. J ournalisln. 
Metallurgy. Bookk,eeping 
A I't, StenoQ:loaphy 

and English Branches. 

SE�D FOR CATALOGL"E 6. 

THE CONSOLI DATEO SCHOOLS,  
( 5'; Fl I'th .\\'(�. .  "!\ew York 

75he S U N 
Typewriter No. 2 
Built on standard principles 

with superior advantages. 
A revelation in every fea

ture, including 

$40.00 

Scientific 

! ",Vater trough, C, C. l(n01)('1 . 724,29H 
\Vaterway, pleasure, A. Pusterla . .  724,040 
\Veaner, calf, C . •  J. & C. C. Quinn . . . . . . . . 723,919 
W .. atlu·l' strip, H. H. Whitted . . . . . . . . . . . . 724,067 
Weeder, wheel, S. ,Fuller . . . . . . . . . . . . . . . . . . 724,17;) 
\Vei��nl

t�k ill.
a
.�.�i.n.t�, . "��

i
.
l� . ���1.t�·��1:.d.'72'l:a6�: 724.365 

'velbu��.�:�
l
l�g .�

l:i?�, . . 
\v. I I - Clark and 11' . . J. 724, 1 00 

\Vlwl'l. Hpp J ll(li�utor wheel. 
\Yhpt.l ft'ndpr, B. F. �chllloidt & 11' . C .  

. \-Valtpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72;�,n27 
\Vindmill, O. �. Church . . . . . . . . . . . . . . . . . . . .  72iJ,HHH 
Vnmlow, II . U. Hmith . . . . . . . . . . . .  72-1 , 1 :m t.o 724�1;�7 
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Hmith . . . . . . .  . . . . . . . . . . . .  72-t . l :l:{, 72-l,l ;�4 1 
\Vindow fl'anw, Illt'tal, II . {'. Smith . 72..:&, 1 :�iI I \Vimlow, llwtal, I I .  C. Smith . . 72-1, 1;m 
\Vill(low S('n'Pll, H. H BulUt-' . . . . . . . . . . . . . . 72;�,H2-! 
\'�in' drawing (lit', .J. 110w(' . . . . . . . . . . . .  72:�,H7;l 
"�irt· strd('lwr, R L. IIal'l'it-' . 724,2H-J. 
\Yood, nrnamt'nting', <L C. Val'1lO11 . . . _ . . . . 72:�,H4H 
'Vork clamp, D. C. 11'islwl' . . . . . 72-1,OHI 
"\Vort �;;pparator, :\1. Ht·nius . . . .  _ . . . . . . . . .  ': 24,10U 
"�l'pnph, Wetterstein & L�\'n('h . . . . . . . . . . . . 72:�,95S 
Yt'ast for lISt' in the manufu('tlll't' ot' ypast 11;\' 

tlIP apration or elpar wort llroct'ss, In'i)-
tiuction of set'd, II. Jallsen . . . . . . . . . . . .  724,293 

DESIGNS. 
Ballgp, B. E. Bowpl' . . . . . . . . . . . . . . . . . . . . . .  ;{6,254 
Bottlt', C. C. BOlllH'rt . . . . . .  . . . . . . .  :�6,262 
Button 01' similar arti{'}l', {'. A. L. Tott(>n . .  110,255 
Dish, G. C. Th iPI'Wli . . . . . . . . . . . . . . . :�6,259 
Dish, salad, G. C. 'fhipSPIl. . . . . . . .  " . . . . . .  :J6,258 
Dish or similar al'tidp, ('ovI'}'I'll, C. J. Ahrpn-

f('ldt . . . . . . .  . . .  . . . . . . . . .  36,257 
Dislliay fixtm'p for storps, II. G .  Hoth 

:lIl,2G7 to :16,271 
Pirtllrl' framp, R. R(,llzigpr . . . . . . . . . . . . . . . .  :�6,256 
Pillow COV"l', sofa, N. Y. Hamilton . . . . . . . .  :W,272 
Platp or �imilar arti('lt', H. C. Thil'sPll . . . .  :�6,260 
Illatp or similar artie-II', C . •  T. Ahl'Pllf(·ldt . . :W,261 
�tool, C. D. Orcutt . . . . . . . . . . . . . . . .  :10,26�� to ;�6,266 

TRADE l\1ARKS. 

Apparrf'l, cPl'tain naIllI'd wearing', Rose Mfg. 
('0. . . . 

Apparpl, certain lHllllt'd wparillg, \YpizpI . . .  . 
lUning, Saw�n'l' Crystal Bhw Co . . . . . . . . .  . 
( 'allllPtl v('gptalJlt's and fruits, Portland Paek

ill� {'O. . . . . . • • . . . . • . . • • . • . • • . . . . . . . • . .  40,000 
Ch()('olatl', ('oeoll, aIHl IH'Plluration of ('hot�"-

late and poeoa, L. A. Rolll'rts & Co, . . -to,OlO 
Clam Pl'PIHU'n tiom;, cl'l'tuin naillI'll, RmH'l1stt'in 

Bl'otht'1'8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,001 
Cloaks, la(lips', " 11Ul't & t;ht'llanl . . . . . . . . . .  ;m, 99� 
Cognac, I . �al1Vi()ll • • • • . • • • • . • • . . . . • • . . . . . .  40,012 
Collar8, shirt, G. P. Ili!' & Co , . . . . . . . . . . .  Bn,997 
Confeetiolls, cPl'tain named, l{.1l8�, �u{'hal'd 

& Co. . . . . . . . . . . .  . " . . . . . . . .  40,OOS 
Cotton goods, el'rtain naIlH'd, \V. R. Grace 

& Co. . . . . . . . . . . . . . . . . . . . . . . .  �9,999 
Dusters, fpatlwl', S. Lpvy . . . . . . . . . . . . . . .  40,0:W 
Facial massagp el't'am and skin food, Cleo-

patra �lanufaduring Co . . . . . . . . . . . . . . . .  40,022 
11'atty, oleaginous, or unctuous substances, 

prepared, \Vesson Co . . . . . . . . . . . . . . . . . .  40,004 
}<'ood and llit'dicine ill powdered form, horst', 

cattle, and poultry, Herb 'Medicine Co. 40,007 

American 

The SANITARY STILL 
hecause disti1le(\ w:l.ter is th.e only pure 
water awl is free frum all microbe-, hme, 
dirt and g:erms, Don't elldall�er your 
health-prevent typhoid fever hlstead of 
getting 8 dodor to CUl'tl it, Six style&-two 
new in�xpensi"e sizes-just out. 
Send for tOO.puge Rook. 

A. ]I. PEIRCE MFG. CO. 
(Successor to The Cuprigraph Co.) 

138 GREEN ST., CmCAGO. 

ICE YACHT BUILDING.-COMPLETE 
detai1s for the construction of Ice Yachts, with many 
illustrations, are contained in SUPPLl!,l\H�NT Nos. 6�4, 111)4, 1 J 9,. and 121)3. Each number gives plans of 
a different boat. Price 10 cents each. For sale by llunn 
& Co. and by all newsdealers. 

, �QTH CENTURY CUr 
REMOH DIAMONDS 

� 1 Carat 20th Century Cut ,\..\\ ... �.t Remoh Diamond 'Ring or 
;:::" mountlogs, each • 

or both at $5.00. Sent � by registered mail upon . 
F'i;�h of rl'l ii'lTI�W§ 

145-7-9 Cenh'e St:, New 

Postal Scale $I.� c:::::::::':? 
Tells a.t a glance postage in CENTS on all 
mall matter Capacity, 1 pound ,by half 
ounces. 3 inches high. Cuts down the 
stamp bill. We make several etyles for 
the office, store and large business 
houses. as well as the indi vidual desk. 
AlI leading dealers sell them. 

Catalogue 1'. free. 
Pelouze Scale &< Mfg. Co. 

'32 W • .JACKSON BOULEVARD. C HICAGO 

WIPING TOWELS FOR MA()HINERY 
Best qualit.y, lowest prices. cheaper, more e1fective, 

and safer than cotton wast e. 
George 8. Brown, 312 Warren St., Boston, 1\1ass. 

GOY'T l}Jir..�blo�:�E$���·ld, ������� 
F. Bannerman, 579 B'way, N. Y. lnc. Catalog mailed 6c. 

M ELS!CHICAGO MODEL WORKS 
179 £. MADISON s rCHICA 0, ILL £STABLISH£D I867 WR T£ FOR CATA, C::'J£ OF MooEL S�PLrElii 

A S O U T H E R N  LO C ATION 
Fol' Manufu{'turin5P:, .Mining, ]�umbering or Farming on 

SOUTHERN RAILWAY 
In Alabama, Georgia, Kentucky, MIssissippi, North 
Carolina South Carolina, Tennessee and Vi.Tginia. 
Write for information and a f'Opy of the Snuthrrn �::uuf.h.a 16-page magazine. giving information about the 

.rUN 
Food composed of wheat, oats, and barley 

TYPEWllIT Ell I FOOd��t���ed T����1.a2iJ�b�u�. 
l��.o

d 
Da�is . i\hli 40,005 

�""" ' .. ".""" $3' 00 

O N  EARTH . Our magnificent cata
log fully describing tbem FREE and explaining how to order, mailed to any address �lpon request 

M. V. RICHARDS, 
Land and. Industrial Agent. 

_________ W_a_shingtQn, D. c. 
COMPJlNY & Mfg. Co . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  40,006 

239 B'way, New York Gem�{O:l�w���:r:��� �·������le
st���,?el

al�o ��i
.
t�: 39,992 

NO ACENTS WANTED. 
RiMOH JEWELRY COMPANY, 

Dies, Tools and 8pecilll lliachines. Models 
and Experimental Work. Genera1 Machine Work. ------------------'------ Lifting jacks, 'l'pmpleton, I{pnly & Co . . . , 40,Oa2 834 OLIVE STREET. ST. LOUIS, MO. PI-!. J. BENllER & 80"8, Inc .. 87 Frankfort St..NewYork A. W. l'lB E R 

Manu:factory Established 1'61. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, S]'ATIONERS 

RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street. New York. N. Y. 

GRANO PRIZE. Highest Award. PARIS, 1 900. 

EveryMechanic Should Own It. 
Montgomery & Co.'s Tool Cata logue 
which is thorou�hly up-to-date. 704 
P�e��t ��

d ��'�7���t�:��8. 
MONTGOMERY & .  CO., 

tOo FuJiOJl St., New \. orl.: City. 

The Frankl in Gas Engine 
One.lIaU" ](Ol"file Powel' 

worth $100 complete. We seli ali neces-
��

ry 
����fa��.

m
u��

r
;�, ����':'��l �rt��� 

Uk FRANKLIN 
Model Shop 

'�evolutions perminute. Upright or 
borizontal form. �'inished parts suld 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 
turn. Write for circular 9. 

PARSELL & WEED, 
129·131 West 31st St., New York. 

A limited number of 
}-{::le"trlC Runabouts 
and Stanhope8 made 
up of standard parts 
��gi����s �ho:

a
r�':,: 

utation is unques
tioned, utTered at 
greatly r educed 
prices to close an 
estate. 
O. 

For Gasoline Engine Work. 

Send to the 
Dow Portable Electric Co .. 
for catalogue of spark coils, plugs, 
carburettort; and am-meters. The 
best that are manufactured. 
General office, BRAINTREE, MASS. 

Members of the National Association 
Of Automobile Manufacturers. 

Gasoline Motors 
For AUTOnOBILES 

and LAUNCHES 
Can make prompt delivery Cata

lo�ue on appl ication 
LACKAWANNA MOTOR COMPANY 

H4S to 1152 Niagara St. 
BUFFALO, N. Y. 

Patents, Trade Marks, 
COPY RI G HTS,. etc., -

Address MUNN a co., �c,.,=�s. 
OIIIce of the SCIENTIFIC AMERICAN 

861 Broadway, New Y01'k. 

., Bmnch Officp : 625 F St., Washlnct;on, D.C. 
Hand-book Sent Free (In Appiication. 

Liquors, certain . named malt, J. & P. Baltz 
Bl:Q\�'ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,011 

){ac.JJ1nes, certain named, Disser Syndicate . .  40,0:n 
�leats, cured, Cudahy Bros Co . . : . . . . . . . . .  40,003 
:Medical compound for external us�', E. V. 

l" "lIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,016 
l\1edici,lIal tonic, Gorah Co . . . . . . . . . . . . . . . . . .  40,014 
,MediciIws for pulmonary and bronchial af-

ft'('tions, .T. E. 11'itzgerald . . . . . . . . . . . . . .  40,017 
Milk, condensed, Cold Process Co . . . . . . . . . .  40,009 
OY8tt'rs, Toke IJoillt Oyster Co . . . . . . . . . . . .  40,002 
Pprfulllery, Ii'rt'>(}eriek Stparns & Co . . . . . . . . . .  40,021 
Photographic lIaths, ehpmicals for, (.hl'm-

is('hp 11'ahrik Ht'lft'nhprg A. G. vorm. 
Eugt'n Dieterich . . . . . . . . . . . . . . . . . . . . . . . .  40,027. 

Pills and pellets for eprtain naillPd dist'ast's, 
F. W. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . 40,OlM . 

Puhli('}l tions, cPrtain nam\'d, P. 11' . Collit'r ';\" � 
& Hon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3D, ll.ltt 

Rf'IlWllil's for ('pl'tain nallf'd ' dispasps, n .  
W. Conklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,015 

You Should Know More abou t. th e p!'n that has !evolntionized 
the fountaIn pen bUSIness-the pen 

-the pen that by such itnitation, is acknowl
aiD pen evolution. 

-'l:l FOL"]) ONI,Y TN TilE OE,\TINE. 

CO N K LI N ' S  S E L  F - F I L LI N G  P E N 
SEND FOR O U R  BEAUTIFUL NEW ILLUSTRATED CATALOGUE 

explaining . .its Inany advantages over all other fountain pens, and showing \latented 
features not "fountl in imit'1tiolls : also PI'of. �Ioan's �l1ggestions, for imp:J'ovIllR' your 

, ba1;ld-'Writing, model capitals, bUl"'liness lettering, vertical writing, etc. It's yours tor 
tbe asking. T H E  CONKLIN PEN CO.. 8 1 5  Madison St • Toledo. Ohio. 

Hoall fol' usp in shaving, suhstitutt' for, E. 
L _� . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Soap powdf'r and laundry soap, Lpwis Bros . . :�'2§g Shorthand by Mail ���f�;:f.
hlYp��:�

t 
�o:;�� 

40'024 Course. 8ucces�ful .8tudents all uver tbe world. Cata
:m:DHS I log and first lessor. jrt'f. Soap, white laundr�y, W. G. ('raul' . :  . . . . . .  . 

SUSIH'nders, Lobel, Colt'man & llar{'lIs . . . .  . 
'l'ahlnts, anodYlw, 11'rasPl' Tahlpt Co . . . . . . .  . 40,020 POTT'S SHORT H A N D  COLLEGE 
Tahlets, dysllepsia, Unit('d Drug Co . . . . . . .  . 
Umlprgarments, \\,oIllPn's \\'HVt'll, l liplhplill 

40,01D Box Z Williamsport. Pa., U. 8. A .  
Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Varnish, fluid for removing, .J. �t'.YIllOnl' . .  
Varnishes, Tousey Varnish Co . . . . . . . . . . . . .  . 
Vt'hiclt's, splf propl'll�'ll, Bnckmohill' Co . . .  . 
""hisky, Edward & John Burkp, Ltd . . . . . . .  . 

L ABELS 
" Bebe," for cigar�. J. Bels . . . . . . . . . . . . . . .  . 

39,ll94 
40,02S 
4U,U2V 
40,o:la 
40,013 

"Black Beauty," for hosit'l'Y, Johnston & Lari-
Illf'l' D. G. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,842 

" Cool 'l'f'mperatul'f', " for lagpr hepl', Strouds-
IHlrg Brewing Co . . . . . .  : . . . . . . . . . . . . . . . . .  9,855 

Model Locomoti ves and Castings. 4c. for catalog. 
A. S. CAMPBELL, Monticello, N. Y. 

I Print My Own Cards 
Circulars. newspaper. Press, $5. 

Large. size, $11';.00. Money s!>ver. 
Bill p r o fi t s  p r int i!lg for others. 
'rype 8('ttin� easy, rules 8ent. Write 
fo; eatalog, presse�, type, paper, etc., to:) 
factory, The Press Co ..  Meriden, Conn. 

. 'Dl" n!;,�',�'I�1 t
'
�h�iiC?�t' 

R·t::: . ��)�' . � . �{�{�i.
c
.
i
�
l
��: . �).

r
: 9,843 j M AT C H M A CH I N E RY. 

" glp<"iI'Ollaris Tahlp \Vatt'r, "  for watpr, J'Jlec-
tro Stcrilizillg' Co . . . . . . . . . . . . . . . . . . . . . . . . 9,852 

"J<� . P. C. \Vax, " for wax, 11'lamp Proof Co. 9,867 
"Kpl'l" s Cough J)rolls,"  for (,Ollgh drollS, H. 

B. KplT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,846 
"Ki Ki , "  for smoking tohacco, S. T. Nowlin 9,859 
"Lo('k�'t'l" s Chili Ppka Spasoning," for seaSOll-

hlg'S, F. H.  Lockyf'r . . . . . . . . . . . . . . . . . . . .  9, 851 
" ::\lono11olt' Rrand ,"  for camwd strawberrips, 

\Vadhams & KplT Bros . . . . . . . . . . . . . . . . . .  9,850 
"Nt'I'VorinH," for II mt'dieine, E. Ii]. Holt . . . .  9,844 
"Old Rtock BpPl'," for lager hper, Strouds-

Imrg Rrpwing Co . . . . . . . . . . . . . . . . . . . . . . . .  9,854 

We manufacture everything pertaining to the busi
m�s�. The Very Latest Process. We win furnish 
a manager or t each any purchaser the business. 

F. W. MURPHY & BRO., 
1118 Ashland Block, Cbicago, Ill., U. S. A. 

N ational S u pply Co., 835 Broadway. N.Y. 
�Iodel Makers and l\I anufacturers of 
Patented Articles, Toys, etc. 

"Pnl'l'vP ('ra('kpl's, "  for crack .. !'., II. Bal(linger 9,S4S 
DRYING MAC H I N E S .  "Pt>ak 11'illP," for cigal'�, A .  C . '  HpllSCJJel & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,S57 
S. E. WORRELl" 

Hannibal. Mu. 
" PhpasHnt Brand Rplits, " for miIwral watt�r, 

T. F. l\laekmillt·r . . . . . . . . . . . . . . . . . . . . . . . .  9,853 
" Pnnqnat't' "�rinklp Rt'llOV('r," for a toilet 

prf'llarution, Lt" (iramlf' :\ifg. Co . . . . . . . . 9,847 
"Rpmarkahlf' Old Reotrh \Vhiskey," for whis- , 

kpy, .T. Gillon & Co . . . . . . . . . . . . . . . . . . . . 9,856 
"Rpx," for ginger alp, W. A. l\lpgrath 

9,865, 9,8HH 
"Rpx," for lemon soda, W. A. Megrnth 

9,S61, 9,S62 
"Rex,"  for sarsaparilla, W. A. Megrath 

9,S6:1, 9,S64 
"Rippen's l\lixturp. " for smoking and chew-

ing tohaeco, H. Rippen . . . . . . . . . . . . . . . . 9,860 
"Simon's Aromatic Rtomach Bitters," for 

Rtomach hittf'rR, R B. Rchein . . . . . . . . . •  9,845 
"U�atilla�" for (,Hnned plunls, Oregon Pack· 

lng' ( n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • •  9,849 

PRINTS. 
"Drpssing' for Dinllf'l'," for salad dreSSing, H. 

A. Thomas & ",V,rlit' Lithographing Co . . . .  639 
"Jpt-u-Lat', " for an pnamel, John Wahl Paint 

& Color Co . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  641 
"Lallips' 'Apparpl," for ladies' apparel, Meyer· 

Roth ('0. . . .  . . . . .  . . . . . 6:1S 

" T H I S . B E ATS N E W J E RS EY . " 
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and furms to PHILIP LA WRENCE, late Ass'f, Sec. of State, 
Huron. 8. Oak. or Room K. 20th 1\oor, 220 H'way. N. Y. 

�TH' S C H W E. R D T L E.  STA M P  C O. STEH STAM PS,  LETTERS '" FiGURE S  
B R I D G E P O RT C O N N .  

NOYEL TIES & PATENTED ART ICLES 
Manufactured by Contract. Pllnchin� Dies, Special Ma
chinery. E. Konigslow &Bro •• 181SenecaSt. Cleveland,O. 

VOLNEY W. MASON & CO . .  

Friction Pul leys, Clutches & Elevators 
P R O V I D E N C E ,  R. I. 

n �!fi�kCC�!IOg��£�r!���:, 
25c. Parlor 'l'ricks Catalo/itue, free. 
MARTINKA & CO., Mfrs., 4�3 Sixth Ave., New York. 

F .  N.  Roehrich & Co. 
1 02 F U LTON STREET,  

N EW YORK. 
Telephone No. 2440.A JOHN • 

Ma.chinery 
Designing, 
Mechanical 
Drawing. 

M O D EL A N D  EXPERI M ENTAL WORK. 
Electrical and l\jechanical Instruments. �ma11 Mach'y. 
EOWARO K L E I NSCHM IDT, 82 W. Broadway, New York. 

Exp erimental & Mode l  Work 
CiT. & ad'llice free. Wm. (j'ardam & Son.45-51 Rose St.tN.Y. 

I 
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datlOns tor inventors. 403 E. 23d St., New York. 

Persons wishing to add to tbeir collection of geological 
spe' imells can ontain ten fine sample specimens of 

��;:��p,:�;�v�r:g�i�� :;�!��in��f.�et� lead, etc., 

REV. C .  A .  FREDERICK, 
Kendall, Montana. 

I���W"I TYPE W H E E L S .  MODELS L E X P�RIM[NTAL WORK. &MAU..IMCHIROn' i NOVELTtU • ETC. NEW 'ONt aTENaL WORK. 100 NAaaAU 8! N,.,. 

ICE 
MODELS & E X P E R I M E N T A L  W O R K .  

Inventions developed. Special Machinery. 
E. V. BAILLARO. Fox Bldg .. Franklin Sq uare, New York. 

"Mosquito Quits," for inspct eradicator, L. D. 
Cool('y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640 

A printed copy of thp specification and dl'a"dn� 
of any patent in the fOl'Pgoing- list, or any patent 

i in print issued since 1863, will be furnished from 
this office for 10 cents, provided tt{o. name and 
number of the patent df'sired and the date he 
g'ivf'l1. Address Munn & Co. ,  361 Broadway, New 
York. 

;��[i�YD"frtffii��;$25&g 
Canadian patents may now he ohtained hy the in

vf'ntors for any of the inventions named in thf': fore
going list. For terms and further particulars 
address MUnn & Co .• 361 Broadway, New York. 

© 1903 SCIENTIFIC AMERICAN, INC. 

It has s1x 8.tnch li.ds; 15.gallon re8ervoir : large warming closet ; oven 21 ins. deep, 17 ins. 
wide. 12 ins. hi�b j top cookin� surface. 30x36 ins.; lined througbcut with Asbestos: DU¥lex 
���ip�i���i���r �����sti����fB:

eed in everlGFN�� W�l�l���t Write tor ree 

WM. G. WILLARD, Oept. 1 1 2" 6 1 9·21 N. 4th Street, St, \.oul$. Mo. 



WA RWI C K  MOT'OR I CYCLE 
Weight I 
H 7'i  

SPKI<:D, 4 5  MILES PER HOUR. 
The best Hill Climber made. 

\Vrite for catalogue which gives particulars of MotoT 
Cycles and Automobiles. 

Warwick Cycle & Automobile Co.. Springfie l d .  Mass. 

Scientific American 

Waltham Watches 
Moderate price� Correct performance. 

Lasting quality. 
HTne Perfedecf American Walcn, " an illustralecf book 

of interesting information about walcnes, will he sent 
free upon request. 

American Waltnam Watcn Compan�, 
Waltftam, Mass .. 

75he U Stanhope i _-===::::=====-----------' 
Motorette" INEW ENGLAND 

i s  a I1J:<l h . . P" SiGgle Cylinder. De Dion type of motor, 

I WATCHES '7:L 
;O�l��

n
:n�li.OOJ �F.le I 

The 1mpro,'e.l Method of 

FIN IS�l!��wI��� �h� 
when loaded 
with water and PADISHAH 
��:����or�:� I - '  
and reverse. The �est low prLCed watch 1 nthe world. 
Motor eaSiI.Y I Sold In every.count�y on �he globe for 
accessible -4.m- the one pnce or Its equlvaJent . . . . .  
pIe ill operation 

- 2  0 0  E A C 'LI  an:] economlCal � • ,." ���f�i; ���_ Plain or fancy colored Sporting Dials. 
8tructed and 
highly tJni.shed We make an styles an d sizes of watches 
throughout. �"'or iJIustrated booklet and fulJer particu- for men and women . . . . . . . . . . .  . 
lars address CataJogues sent on request. 
T il E  GEORGE N. PIERCE C O . ,  BUFFALO N Y 

-:::::::::::::::::::::::::::::'::':;' \ NEW ENGLAND WATCH CO •• 

p Factories : Waterbury. Conn. 

STUDEUAH ER I New York, 37 & 39 .MfLiden Lane . .I.J I. � Offices : ChICa�0. 131 to ]37 Wabash f .. venue. 

E LEe TRI C 
San Francisco, Spreckels BUlldlllg. 

AUTOMOBILES CRq��T A�MB!!TOS 
P R E PA R E D  R .  H .  M A RTIN,  

ASBESTOS F I B R E  OFFICE, ST. PAUL BUILDING 
220 B'way, New York. 

Jl[o Expert Chauffeur Jl[eeded. 

Can be Run Any Day in the Ye,:lr by Any l\Iember of the Family. 
Wide Touring Radius. A Successful Hill Climber. 
Smooth Operation. ReliabJe Brake ContruL 

Great'Strength of Construction. 
for Manufacturers use 

Fillmg" Cr:wli:s wise, with (3R1PPIN'S \\'OOD witll CRACK .l.ml CREVICE FILLER 

��i�·llt7��:t ���F���;��N:;�XE����;���i
l� 

Patent Appl11:'1' lWt requiring skilled labor 

"'''''''''',/=d.:=,�",",-�::::I''! I �)��f:C�';l�e 
i�ig���\n��ee

,,?! 
�he full instrllctions for treat 
lIlg all surfaces. Write to.day 
for Ollr deSL'Tlpttve matte!' to 
GRIPPIN MFG. CO., 

Devt. 6, 
Newark, New York. 

" OIMA·· 
Durable and Safe 

Liquid Pistol 
Made of" Steel, Nickel ):Jlated 

"'j]] stop the most "idou� dog (or mar,) without p�r
manent injury. Valuabll'l to bicycliRts, unes{�ortt1d 

Ii inches 
long 

ii��sid��'Ne;s'c:���;Id�\�� re 1�1�11��d.trO�e:2b 
Ahot_ In one loading. �Il dealer�, or by man, DOe. 
PARKER. STEARNS & SUTTON, 226 South St •• New Yor.k 

� 

STUDEBAKER BROS. Co., of New York, Broadway and Seventh 
A v., corner 4f1th St., New York City. STUDEBAKF,R BROS. l\lt"G. 
Cu., 37M to 3�tI \Vauash A'.'., Chicago, Ill. 
BRANCH HOUSES AND SELLll"GAGENTS in all other principal dties. 
}"'actory & General Offices, SOlTTlI BEN]), IND. 

}"'lrMt-Cla�M Agenh defillred In 
territory not already co,,'ered. 

Stephens Patent 
VISES 

QUICH. ADJUSTING 
Without a Rival 

FLAT 
or 

SWIVEL 
BASE 

TOWER ®. LYON CO. 
Vise Dept. 95 ChaInbers St • •  N. Y. 
---'-----S 1 AU varieties at lowest prtces. Best Railroad 

ca BS Track and Wagon or Stock ScaJe� made. 
. . Also loo) useful artiCles. including Sateb, -

Bewlng )lachines, Bicycles-, Touls. etc. �ave 
Money. Lists ]'ree. CHICAGO HeAL E co .• Chicago. III 

HOFFMAN 
MOTOR CAR 
$800 $950 

�]qual to any $2,500 automohile made, 8 h. p .  gaso
Jine engIne, clash gear� "the ' simplest. most easiJy 
controJ]ed and most reliable machine on the market. 
A combination single seat or douhle seat for two or 
four persons. ("an be changed in 15 seconds. 

.. IT NEVER BALKS" 
but is tboroughJy practICal and fills all requirements. 

Send frir OatalnQ1U'. 
The HOFFMAN Al:T.OMOBIl_E & MFG. CO., 

. 1604 Lake St., Cleyeland. Oblo 

Light Electric Runabout 

E'astest, handsomest and most convenient Electric Run
about on the market. Five speeds up to 16 miles per 
hour. 'IUnders}unLr battery and motor,. leaving body 
space e�tireJy free for Jug�age. 

Catalogue illustratitJ.g and describing 
20 different Columm.a models will be 
sent on reque-st. 

Electric Vehicle Company. 
Hartford. Conn. 

NEW YORK Salesroom-1M, 136. 138 West 39th Street. 
BOSTOY-43 Columbus .A. venue. 
CHICAGO-1421 Michigan Avenue. 

BILLIARDS and POOL Ort-ent M�tor 
Bicycle 

Indianapolis Combination Table 
Libral'y-Dining-Bi lliard-Pool 

H����:�x:��
S
!iz�, ig ���da�3�ft\i�� t�i;fe�: Mr:; 

styles. %, :l4. % Standard Size. Catalo,!ue Free. 
COMBINATION BILLIARD MFG. CO., 

ass N. Claypool Bldg., Indianapolis, Ind. 

RESTORES THE SIGHT 
WEAK EYES MADE 

S T R O N C .  
S P ECTACLES ARE A 

" U I SANCE, N ECES-
SITY ONLY MAKES 

ONE WEAR THEM. 

SAVES THE EYES 
ALL EYE T R O U BLE;S 

CURED B Y  U S I N C  
RESTORER O N E  

M I NUTE EACH NICHT 
' BEFORE RETIRINC. 

All the Standard machInes SOLDor RENTED ANY
Wl-IIi:.RE at HALF· MANUFACTURERS' PRICES. 

Shipped with privilege of examination. Send for Cat. 
Typewriter Emporium. 203 LaSaUe St., Chicago 

PREVENTS FAILING -SIGHT 
D ULL E YES MADE 

B R I CHT. Write for 
TREATISE ON THE 
EYE. Mailed Free. 

THE I D E A L C O M P A N Y  
239 BROADWAY. N E W  YORK. 

© 1903 SCIENTIFIC AMERICAN, INC, 

C OLD GALVAN I Z I N G .  
AMERICAN PROCESS.  N O  R OYALTI ES. 

SAMPLE5 A N o I NF'ORMATION ON APPLICATION,  
N I C K E L 

Electro- Plating 
Apparatus and Material. 

THE 
Hanson & VanWinkle 

co., 
N"eu·nl'k. N. J. 

136 Liberty St., N. Y. 
30 & 32 S. Canal St. Chicago. 

ELECTBICUl TESTIIG 
If you wish to kn(.lw the propertie� of any eJectrical 

instruments, material s or apparatus. thp. utj]ity of an 
invention or the prac ticability of an idm, tests by us 
might be of great value to you. 

NEW YORK LABORATORY LAMP TEST I N G  BUREAU 
8th E·loor. No. 14 Jay Street, New York 

W H E E L  C H A I R S  
WE MAKE O VE R  70 STYLES 

and are fully equipped to make 
any special deSIgns or size. 

Catalogue H B" illustraUs 
and describes (free) ,  

Reclining and Library Chairs, 
over 30 styles. 

Catalogue "C" (free). 
GEO. F. lSAUGENT CO., 

80i' Fourth Ave., New York. 

P R E S I D E N T  
SUSPENDERS 

give most 

Comfort l:J Service 
auaranteed 

--All breaks made good" 
--President" on buckle means 

" Cannot rust" 5Oc. anc $1.00 
Any shop or b� mail prepaid 

cnre C. A. Edgarton Mfg. Co. 
Box 222 K. Shirley Mass 

Send 6c. for Catalogue. 

SEC'l'ORLESS WIMSHURST MACHINE. 
-1J'his article gives directions for maklng. 4 illustra
tiOUS. SCIENTIFIC AMERICAN SUPPLEMENT 1 ]  3 1 .  
Price 10 cents. Fot· sale b y Munn & Co. and all news
dealers. Send for new catalogue. 

JESSOP'S STE E LTHB\�\RV 
. FOR TOOLS. S AW S  E TC. 

W� .J E S SOP & SONS 1.:2 91 JOHN ST. NEW YORK 

CuHsAERnT:���y����INE IJ 

FOR ANY PURPOSE 
Station aries. Portables. Sawing Outfits. .. , 

HOisters, Engines and P u m ps. ..,. 
FU"1 .�Gasoline, Gas, Disti llate. !!iii � , 

s�gn{�s;�;::zt:S��t� �::°1!�vc:,.�N:e:,
i. 

CHARTER GAS E N G I N E  CO ..  Box 1 4 8 .  STERLING. Ill. 
Wondew.:.:ter 

Se"ond Acetylene Burners 
• . • .  Give Highest Possible Candle Power. 

8 Jay St .• 
,XEW YOUK 

STATE lANE MFG. CO. 
Cbattanooga, 57 Wasbington St_. 

TENX •• u. s. A. CHICAGo 

LO O K ! 
AT THE DIFFERENCE BETWEEN 

The Racycle & Any Bicycle 

, � 

Racycle sprockets turn 
between hearings. 

Bicycle sprockets turn 
outside bearings. 

30 % less pressure on the bearings of a Racycle 
than on a bicycle ; therefore it turns }i. easier . 
Ride further and faster with less work _ on 
the Racycle. No oil can required. Write for 
Catalog 16 to 

MIAMI CYCLE « MFG. CO., Middletown, O • 
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