
440 Scientific American. 
Hap spout, A. B. Kilpatrick .. . . . . . . . .  o -
RA, w filing machine, .T. W. Fole)' . . . . . • . . . .  

: Raw gnirlf', band, '"�. .i\Iillpl' ............. . 
:-;aw patch, hann, F. L. G<llIRCif'lI • • • . • . . • • .  
�aw l'lPt, C. '\iol'l'ill ..................... . 
Saw tig-htellf:>l', Sonth & Bostwil'k . . . . . . . •  
�awing' lllHChiIIP, .r. T. Mal'�h ............ . 
Sawing maehiIlt', lIra w cut, R. Fh'ld ...... . 
Hawing mHehillt', pOl'tahlc\ wood, F. T. 

729,355 
728,89a 
729,200 
729,15-:1 
728,B58 
72!),43(i 
729,3-:17 
729,051 

PalnH'1' . .... ... .. . . .. ... .... .... . .. . .. 728,9H7 
Scales, 1 1l0lllltillg for spring ndjllsting roils 

of wpighing, F. Mulligan ... . . . .. . . . .  729,207 
Scales, quick wpighing attachmc.llt for, M. 

l\Iaul'('1' . . . . . . . . . . . . . . . . . . • . • • . . . . . .  , . .  
Screw drivel', L. S Starrett .............. . 
Scythe snath hplHling muehine, G. M. }1�ellll. 
Sewing machine lap 8e-am felling attach� 

72!),:�7fJ 
729,0l'4 
72,�,k!lO 

ment, S. P. Brown . . . . . . . . . .. . . . ..... 729,12 G Sewing machine IH'edle guide attachment, U. 
C. Cherry ............. . . . . ..... . .... . 72!l,1B2 

Sewing I1lllchille stop lllPchanism, D. Mills. 729,201 
Shade stop, window, Rust & Faulklwr ..... 72S,984 
Rhaft, pxt!'nsihlp, I. IA�hman • . . . . . . . . . . . .  729,aG5 
Shaft support, vphicle-, T. II. Bennptt . . . . . .  729,119 
Shaving mng, W. U. R.ivers .. .. .... ...... 729,417 

are vehicles possessing Style and Quality to which owners point with pride, have 
a capacity for speed that is proven by records, and ample power for hill climb­
ing. Sturdy and built for long service, yet carrying not an ounce of superfluous 
weight. May cost 10% more than the cheapest, but will save twice the difference 
in repair bills. Pivotal body bearings, which insure a motion independent of 
the motor, afford the luxurious ease and gentle undulating motion of a brougham 
with the exhilaration of rapid motion. Handsome in design, superbly finished , 
odorless, noiseless, Easy to start from the seat; under perfect control of the 
operator. 

Shearing machiIw, huydraulic, G. \V. ShPlll 729,430 
Ships' running lights, tl'lltale for, J. L. 

Hall .................................. 729,159 
Shoe, H. }'ischpr . . .. . .. . . . . . . .. . .. . . . . .. . .  729,:H4 
Sho£', C. F. Klein . . .. .. . . . . . .. . .. . . . . . .. 729,357 
Shop, W. Lanz . .. .. . . . . .. . . . ..... . ... . . . .  72t1,:Wl 
Shoe holding devit'{', A. J. Skillnl'l' ........ 729,228 
Shop tellgue fastenel', M. B. 1\10rsl' . . . ... . .  728,959 
Shoe UppN' fastenel', \V. E. ]�llis ......... 729,:�OO 
Shuttle, sl'lf threading, J. B. Daudelin . .. 729,141 
Sign, chang('ahle, .T. W. Curripr . .. . .. .. . .  728,875 
Skirt hohh'l', alijustahle, J. L. Nicholson . .  729,208 
Sled, H. G. M. Howard . . .. . ... . ... . . .. . . 728,922 

Hliding jaw wl'pnch, O. Gehauer .... . . . . . .  729,155 
Smoke consuming fUrnace and damper regu� Price $&00. Write for catalog and name of nearest agent. 

lator, tht�n�for, F. A. l\:il'hy . . ... . . . . . 729,188 

I Rnow plow, P. B. Brazpl ................. 729,265 NORTHERN MANUFACTURING COMPANY. Holdpring muchine, Black & Smith .. . . . . . . 729,201 

I 
Holl', metal shop, ]�. G. Lutz . . . .. . . . .. . . .. 729,:Wl 1105 CHAMPLAIN AVENUE. DETROIT. MICHIGAN. 

"< e llIanufadure !;e:ll'S 
amI. hodies sllita1Jle for 
all purposes. "'"to also 

��"1T''''-!''"''''"'-. f��lni:�pr��s 
p���d 

or l'�;i 
tbt, parts (or a. gasoline 
OJ' Sto:::UIl d\!. �ee om' ! 
la te eat�loglte, FREE. 

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

('HA�. T. HOWE & ('0., 51 Hudson St. .New York, Expor t Agen ts. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
batteries. modeI'll dry batteries, Hell�sen'8 battery, 
�:f ��;rs�
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ENTIFIC AMEH,ICAN S(TPPLEMENT, No.1 n01. Price 
10 cents. '1'0 be had at this office and from all news­
dealers. 

ORIMY HANDS? 
(.re-Solvent instantly dissolves and removes 
machine grease. paint and ink. Miles ;ahead of 

i����nIJ<!j���.
s
�·ta!���

se
g!�Pl�Ir�:�o W'e����: 

Correspolldence solicited, 
THE UTILITY CO .. 227 Greenwich St., New York· 

HOUllgla�!·Od�l.C.
iI:� .. 

r����·�l�: . �.
a
.�i.

I��,
. "�' . .  �' . . �: 728,8G7 

Hppeta('ie 01' (·.n�glass mounting, 1. Fox ... 729,152 

�����E.,. 12,,,,, AUTIilMOn.'L£''S Hppetad,'s, .r. c. Wells .................. 729,247 
\ .JJ.6 U,fj HpPNI lll('(:hanism, variable, A. A. De Loach 729,28!J 

We have the largest automo� i ��::�:ih?
r 

nS��� PS���;�
'
;iI:g ��tiI�1�:>1.

can . . . . . • . .  728,8;H 

��� e:e����f!i{�::dth:nrc�ine�e:r 'Hpindh's, lli'ftllS for cOl lnecting spools 01' 
every mal.:e. Gasoline runa- . hohhins to, F . . r. Rahheth .. . . . .. . .. . . .  729,095 

bouts. e150 to et\,50. Touringc�rs, Xpinnillg spinlllp, A. E. Rhoades . .... . . . .. 72H,22l 

$750 to $3000. Steamers.250up. Xpilllling- stop motion, W. G. Morrison . . . ... 729,38-:1 

Winton Searchmont AutocaJ" Waverly �pl'a.ving devicl', J. \V. Flow ..... . .. . . . . . 728,892 

National Locomobile Cadillac Rambler Spring frame, 11'. A Hall, .Tr. . ........... 729,:{;�-:I 

Packard Oldsmobile . M�rray . . many otherM Spriukll'l' head, P. ]�vans ... . .. . . . . . ..... 729, non 
Every machine guaranteed In perfect condlt1on, �h�tos Stamp mill, .J. A. & .T. "V. Shields . .. . .  , .. 721j, non 

of the identical machines in stoGk and full descriptIOns Stamp Stf'Ill guidt�, hattl'ry, J. Ii Hendy .. .  729,1119 
free f or the askinJ:. AGENTS WANT]:!;D. Stpam hoiler, Hradlpy & St�nter . . ... .. . . .  728,847 
MEAD CYCLE CO •• Dept. S9X, Chicago. Steam I)oiler for lommobilps or OUH',. ma-

chilli'S, \ V. N. Bt'st .. ... .. .. . . , ....... 728,840 
Steam hoilPl', water tuhp, H, SPl' ..... . , .. 728,996 

Best Amerl·can Made Motor ��:�� e
��iVI�� \�;ld�n�l�I����Ul'�" '�d(:t;�'tl'l;lt�)�' 

729,107 

therefor, comppnsating, "'V. C. Brown. 729,268 

It is now thoroughly understood among automobilists 
everywhere that no machine made in this country can 
equal CONRAD Gasoline lUotor Vehicles 

�°tJe:�
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Ilreatest satisfaction everywhere. Illustrated descrip­
tive booklE:t free on application. 

Steam generator, .J. H. Peplen . . . . . . . . . . . .. 729,402 
Steam meter, C. Il�. Sargent . .. . ... . . . . . .  729,511 
Steam trap, I\:oPhler & Monahan . . . . . . . . . . 729,359 

�i��:P:i
l
����, '1' l�' s����

e
l�I�S 

. 
: � : : :: : : : : : : :: ���:�g� 

Still, K Huber . . . . . .... .. . .. . .. . . ...... . . 729,179 
StoppPl'. See Bottle stoppel'. 
Storagl' hattery, R. Darling . . . . . . . . .. . .. . 729,1-:10 
Stove, downdraft, W. F. Wolfe .. . .. . .. .. . . 729,021j 
Stoves, gas burning attachment for eoal 

cooking, II. C. Steinhoff . . . .. ... . . .. .. .  729,233 
Strainpr hplt, C. }l�dgl'l'ton . . . .. ... . . .. .. . . 729,296 
SUl'gical applieator, Ridgway & Bail 1'." . ... . 728,980 
Swift bru('kpt, W. G. Morrison . . . .. .... . . .  729,08-1 
Swingletl'l'p clasp, O. LOl'lmz . ... ...... . . 728,9-:17 
Rwitch casing, moisture proof, Il�. L. ]�the� 

ridg(', .. .. . .. . . .. ... ... ... ...... . .. . . .  729,304 
Switch control n1PChallislll, P. L. Clal'k . . . 729,134 
Rwitches, mechanism for oTwratillg Sllap 01' 

robu';\", W. A. Har vey ,., ... " .,"' , .. 
SYJ'illg-P, hypo(lermic, rragli-ahun & Steupr ... 

CONRAD MOTOR CARRIAGE CO., Buffalo. N. Y. �;�!;�;���r C�)����;H�' (�I'gi�I.�I!�;,1
.'�I�

i
���:;�(��ail;: : 

729,335 
729,011 
729,432 
729,45H 
729,145 ---------------------- Tap, I}('Pl' kpg, G. ::\1 ]l;ckl'nwiler ........ . 

Taps, constrllctiou of hig-h prpsslll'e WII tpI', VV KAT.IS SCHAPIROGRAPH*)? W.Rnun")· .......................... . 
'fplpgraphy, II. A. UowlalHl .............. . 

728,848 
729,420 
729,4H7 
728,994 
729,2H7 
728,S:l3 
728,n6� 
729,108 
729,128 
729,4�1 
729,311 

9 
SCHAPIROGRAPH is the latest up·to·date multi·copying device, the one, reproducing 

black penwritten copie,� also purpl3 from type-writer and pencil, withou t  printinllink or stenciL 
No press. no washing, �O reduplications in a minutej limit, laO facsimiles from one orillinal. 

_ Durable for years. 
"'"" .. Price for Complete Apparatus, cap-size. $8.00. 

� *) To Prove 1.-hat the �chapirograpb is Buperior to any other duplicator, we are willing- to 
send this outfit at our risk, by express on a days' free trial. No oblillation whatsoever to 
purchase if found unsatisfactory. 

THE S. A. SCHAPIRO-GRAPH CO., 26:i BROADWAY, N EW YORK. 

Tl'1eg1'avhy. wil'(·lps�_-. .1. F. King ..... . 
Tell'pholl£' lock, W. H. Scott ............ . 
'l'('lephoIlP rpcl.iv('r holdl'r, A. J. BriJ.!,·Jo!,·s .. . 
'l\'lpphoIlP SyStt'1l1 Rigllal df'vice, Il�. P. Baird 
'l'e lpphollC' toll slot llH1.(�hille, W. S. Paca .. . 
'l'lwl'lllo elpctric gew'rHtor, A. TIRSjPI' .... . 
Tilt' flooring, C. r. Capcll ............... . 
Till' forming apparatus, .r. Sherry ........ . 
Th'l', compl'pssihlt· vt'hide, II. P. l.f'eister .. . 

-:======::::::::::::::::::====:::;!;;;;;;�-:;:--;;;�;-;-;���:-���;-:;;��� Ti 1'(' valve cOllpling, pneuma tic, A. B. Ca t-
;" BOAT BUILDINC SYSTEM. '1'i<,,: .. :�al;:'el, 

. .  
F .
. . 

ii .
. .  
(;I;,;��·::::::::::::::::: m:g� STUDEBAH.ER 

ELECTRIC 
AUTOMOBILES 

No Expert Chauffeu r Needed. 
Can be Run Any Oayin theYear by Any Member of the Family. 
Wide Touring Radius. A Successful Hill Climber. 

Smooth Uperation. ReliablE' Brake Con tr o l. 
l;reat Streng th of Construction. Quiet Running. 

Can �r !:�� �:alfy �:Be�l:����: ;:���!t���sf��to�h �i::k��ads. 

·To build this boat re­
�ires 2CO ft. of oak, 
pres�� �IJ

i
r:: ba�a: 

Tin', wheel, .T. P. Donovan . . .. . . . . . . . .. . .  729,1-:1-:1 
'rolla ceo, improving, C. Reimann . . . . .... . . 729,218 
Tohaeco, tn�ating, J. H. Fenllrich . . . . • . . . •  729,312 

23 ft. Long. � ft. Beam. :';�1 ':;�
d 
o��

i
'$1[' t�� 

rrOllP modifier, L. C. Smith ... . . .. . . ...... 729,230 
Tongs operating Iw�chanism, H . . Aikpn . • . .  729,251 
Tongs, tubing-, W. H. Downing ..... . .. .. 729,29-:1 terns. We seliRoat patterns from $3 up. Our Printed 

Pattern!!! are actual size of each piece and iuclude a 'l'ongul' snpport, vl'hiclf�, B. C. Cow(]('u ... . 728,870 
'rool holding d{�vlc(�. \Y, R. Fmvlpl" . . .  , .... 729,H19 

8��t�e!r�i'�:�;i:�o:��r;:zb�i;aS!r��i;i;;gb ������irg�t 
for one-ebrhth the factory price. We build completed 
boats and knock�down frames. Particulars, address 
BROOK'S BOAT MFG. CO., Ltd., Bay City, Michigan. 

'1'001 stock, .1. G . •  Tel'nlwl'g .... , ........... 728,929 
'ron'h, �nginepr's, A. K. Young ... . .. . .. _ 729,250 

GAS 

rj'oy, J( Cartel' . . . . . . . . . . . . . . . . . . . . . . • . . . . .  728,86! 'l\W. B. B. \Vhaley . . . . . . . . . . . . . . . . • . . . . .  729,465 
'I'oy, D. .r. Wil"Oll . . . . . .. . . . . . ... .. , ..... 729.473 

ENGINE 
Toy cannon, E. N. Tuttle .. ... . . . .. . .. . . . . .  729,453 

_ To." whe('l, .T. C. Wdls ... ..... .. . . . . .. . .. 729,2-:16 
Train stoppel', Slwppard & Rose . . .. . .... .  729,227 

Transmitter arID, "lV. Kaisling ........... . 
Tray, extension, W. :Uaxwell ............ . 

728,970 
729,184 
729,078 I fi N IT· ERS 

Tral��!��mers. mying 
.. 

t
.
h
." . 

O�lt:)�lt. �
f: .�: . 
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BEST MADE. 
Tl'eeis�g�e��c�:�:�r

h:.�l�.
i��. �

1
.1l.� .

s
.�I��i

.
I
�� .���\�': 728,886 LATEST TYPE. 

For Marine, Au tomobile o r  Stationary Tripod, W. C, Dicke-rson ... . . . . . ... .. .. . .. '729,2!l1 
Enginei'\. Fully Guamnteerl. Tripod hpad, photog-l'aphic instHlml'nt, 11'. A. 

",Trite for Circular. Rohhins .............................. . 
The CarUde & Flneh Co.. rrl'Olle;\', F. LphnllaIlIl ................... . 233 E. Clifton Ave.. Cincinnati. Uhio Tl'nlle;\" wheel, W. E. Ryt'l' .............. . 

------- _._- � .. -- Trollpy whed alHi holdpl', F. D. 1\10011 ..... . 
WIRELESS TELEGRAPHY.- SCIEN- Trolley whl',,1 Iwnring, 0. E. Chapman .... . 

TrFIC AMERICAN SUPPLEMl1:ST Nos. 1�1 =J. 1 :l".!". Tl'olling hook, A. II. Smith ............. . 

729,520 
729,366 
729,421 
729.082 
729,I�O 
720,4:J5 
728,957 
728.808 13�� and 13·.!9, contain illustratpd articles on this Truck. ;r. C. :Mool'e ...................... . 

subject by G. Marconi. Additional illustrated ar�icle� 'l'1'lH'k bolster, cal', Fl Cliff .............. . 
by other authors are contained in SCIENTIFIC Au !l;RI- Tl'IH'k framp railway cars, s\ving motion 
CAN SUPPLEMEN't Nos. 1124. t 131 • 11,..,.. 1 In.!, for, .r. 1\1. HallsPll ......... , ........ . . , 
1".!1", 1�1"'. 1219 and 130". These papers Cr)n- Tnmk. hlll'pau 01' drpsspr, A W. Moe-de .. 
STitut� a valuable treatise on wireless telegraphy. Price. Tl'lIss. hpl'nial, C. R. Turner .............. . 10 cents each from this office. and all newsdealers. I Tng- !'pillfOl,(,pmcnt, harn('ss: D. W. Hawkins 

Turhllw motor, J. E. Shenff ............. . . 
Volt Alnrneters r,,!�rl��

in
�{Tftt;�g

m, 
mr�d;iile

Pa
{:;;:�fati�l'i' 'd��i'c'e: 

729,1no 
729.:l�fl 
720,017 
728,f)1� 
729,51n 
729,215 

Descrip tive Catalogue on Application. POCket size but large enough for acp.uracy F. X. WagllPI' ............. . ... ....... 729,-:157 
Our complete line of automobiles can be seen at our New York 8ndpractical use. Various ranges fo� test� Vac(>iIw ship](l, A B Dorman ... . .. .. . . . .  720,2!l3 

Repository, Broadway and Seventh Av., corner 48th St. 
�Ift�:�r;��1��;
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i
fo�\7t�)t�ef�� :�g �::l�::: �igi�'Pp��I�(:I�!lk'e:' '1\1':' C·o·r;.il;gt�;l:::: ��g:g�� STUDEBAH.E.R .BROS. M.FG. CO. Ammeters for generalmea8urerilents. Y"lvo. pl)nalizit;g niR('harge b"akp, Frazer Fo.dory & General omee� SOlTT][ BEND, IND. 

�Sendfor Circular. & WC'ikl;\" ............................ 729,153 

re�::�:':ot;b?et:d:���:�e�: L. M. PIGNOJ4ET. Valve, gate, So K JacohsPIl . . . . . . . . . . . . . . . .  720,181 

'::::::::::::::::::::::::::::::::: ... ::::"""::�....::...:..:.:.�SO�CO::rt�l�a:I1�d� t�8�tr: e:e�t::., __ �
N:,ew=-Y� O� r:I,� ,�N�._Y,-:. ����� ��:��:: '�;lt T �:'·>S.

to
}\ . V�;l"T�l;,i: : : : : :: ���:��� - ---- .. - Valve, steam pngine, P. B. Belches ....... 728,838 

The Waterless Knox 
Vaporizer, J. H. Valpntine ................ 729,010 
Vault, hnrial, G. Bolser . . .. . . . . ... .. . .... 729,262 
Vehicle, ,J. Cmnm.ings . . . . . . . . . . .. . . . . . . . .. .  728,872 

SIMPLICITY 
RELIABILITY 

CONVENIENCE 

Vehiclf' hral(p, W. M. l\lason . . . . . .. . .. .... . 728,949 
Vphiclp driving IIlPehAnism, P. Synnestvedt. 729,010 
Vehiclt' jack, II. P. F. Reppenhagen . ... . . .  729,415 
Vphicle life guard, A. Hardy & D. Voss . . .  728,910 
Vf'hicle running gear, H. R. Atkins .. . . .. .  729,O:n 
Vehicle whppl, W. MfJrriROn . . . . . . . . . . . . . . .  729,385 

The success of our patent air cooling I'!tystem bas been thorough. 
ly demonstrated in years of use. ::\1 any cieta1!s improved in 1903 car. Catalogue on application. 

KNOX AUTOMOBILE CO .• 

Main Office and Works. SPRINGFIELD. MASS. 

Vpntilator. Spp Cal' ventilator. 
Vinf'.e;-ar gellPratol's, automatic feeder for, 

H. Frings, .Tr. . ...................... . 
,lisP, E. H.· BYE'l' .......................... . 
Volt amppre mptf'l', Rypinski & Davis ... . 
Wagon brakp, automatic, C. Garver ...... . 
Waistband, M. KO[Jpplman ............... . 

NEW YORK AGENCY:-H. M. Davis. 146 West 39th St. 

I 
Washing apparatus, W. Forger ........... . 

BOSTON AGENCY :-Reed-Underbil1 Co .• 41 Stanbope St, 'W"ashing rURchinp, N. G. Nllnn ... , .. . .... . 
SAN FRANCISCO AGENCY:-Nat'l Automobile and Mfrs. Co. V\'aRhing- machinp, I. Marks .............. . 

PH:f:�iT��t�
t
& PITTSBURGH AGENCIES :-Banker Bros. Co, I '\\Yastf> and overflow fixture, L. Kosinl ..... . 

CHICAGO AGENCY:-A. C. Banker, WI Wabash Ave. (GmtUl""a· m page Ul.) 

© 1903 SCIENTIFIC AMERICAN, INC. 

728,895 
728,81)8 
729,422 
728,897 
729,072 
729,055 
729,087 
729,373 
729,360 

JUNE 6, 1903. 

Inventor Greatly Benefited 
by the I. C. S. 

When I enrolled in the Electrical Engi· 
neering Course of the International Corre­
spondence Schools, Scranton, Pa., I was a 
toolmaker. I soon perceived that the 
I. C. S. was a valuable combination. very 
useful and instructive alike to the beginner. 
and to the scholar. I have made continual 
use of rny Course in working out my pat� 
ents and inventions. The i n s  t rue t i o n  
deals solely with subjects necessary and 
useful in practice. I would recommend 
the International Correspondence Schools 
to every ambitious mechanic thf\t is desir­
ous of obtaining a technical knowledge of 
his trade. L. F. BOGIA, JR., 

1825 N. 31st St., PhiladelPhia, Pa. 

Our new free booklet, ":mOl Stories of Success," 
gh'es the names, addresses, and advancement o f over 
a thousand other students whom we have placed on 
the ruad to progress and prosperity. E\'ery student 
of the 1. C. S. is entitled to t h e  assistance of the Stu­
dents' Aid Department in securing advancement or a 
new position. Start TODAY to rise 1 Fill out and 
send in 'he coupon NOWl 

•••••••••••••••••••••••• • • : International Correspondence Schools, : 
• Box 942, Scranton, Po. • 
• Please send me, free, the booklet, "IDOl: Stories of • 
• Successi:;:
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���lifY for • • • • � S tructural Engineer Civil Engineer • • Mechanical Engineer Surveyor • • _ Mechanical Draftsman Mining Engineer • • _ Electrical Engineer Architect • • _ ��!:�o��g�:��neer 6�:�\� t 

Des igner • • Marine Engineer - Bookkeeller • • • 
: Name : 
: St. & No. : 
: City State : 
••••••••••••••••••••••••• 

The Balanced Motor 
Employed in all Haynes-Apperson cars is of the 
famous double cylinder type which has proved its su� 
�i�A��
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tried fo imiiate this construction, but have produced 
not bing eqnal to tbe original, 

Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature of the 

Haynes-Apperson Car 
'l'his transmission proC'uces the various speed char �es in easy stages, without the jerky motion (�haracteri ;tic 

of the French gear, and is more flexible under all r >ad 
conditions than any other automobile speed cban�ing 
device in existence. It has been COnSJ8tently devel­
oped thr(1l1gh tea years of hard serviee, and has been 
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under all conditions than any 

Should this b" of interest. we shall he Ir'n(\ ..., 
tell you more about it. Send for our Iiter�uure 

THE HAYNES-APPERSON CO., Kokomo, Ind. (T he Oldest Builders of Motor Oars 'fn A me,l'ica) 
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Please mention the SCIENTIFIC A MERICAN when you commu nicate wi th n�. 

MACHINE No. 78. 
Ra!'ll2;e 2>f-4 in. R. IL 

-

lDachine is the reg-ular haml machine SIlP­
with a power bast', piniun, crmutershal t, 

can he workEd as an ordinary powf'r 
Of tal,en from its baS8 for liS" as t� 

machine. Length of pipe hmH!;t'(1 
easily in small room. Illustrated catalogmt 
-prIce list free on application. 

THE CURTIS & CURTIS C(i\., 
6 Garden S t., BRIDHEPORT, eONN". 
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50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &C. 

Anyone sendin� a �ketch �nd descriotion may 
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tions strictly confidential. Hnndbook on Patents 
sent free. Oldest agencv for �ecurin� patents. 

P<Hents taken throu�h Munn & Co. receive 
specri.al notice. without ch:n·L"e. in the 

Sti¢ntifit Jlm¢ritan. 
A handsomeiy illustrRted weekly. Lar�pst cir­
culation of any scientific journal. Terms, $3 a 
rear; four month \ $1. Sold by all new�dealer8. 

MUNN & CO,361 BrOadWay,New York 
Branch Office, b'25 F 8t , Washington D. C. 
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