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Engineering 
Taught By Mail 

An opportunity to 
gain, at borre, many 
of the educational 
advantages of a 
resident tecbnical 
school 

Main Bllildi!�g, .-\rlllUUr In"titut '. 

Instruction 

under 

Supervision o f  

Members of 

Facu""Y of 

Jlrmour 

Institute of 

Technology 

C orrespondence Courses i n  

Ele ctrical . Mecbamcal, Locomotive, Stationary, 
Marine Civil and S anitary Engineering, Navi. 
gattOl1J..' Architecture, )lecbanical and pe,rs. p�c­
tive uraw!n:l, Sheet Met al Wor {. '1 extlle 
l\.1anufactnrm:;{. Also 40 Short Special Engi­
neering Courbes. 

In addition to their regular instruction papers, 
sttHlellts ,in fuU Ell(Ji.1H'el'il!fI Gmwses aTe fur­
nis/lfd (J, 'l'e;::hn'tcal llejer('ltce Library lin ten 
volumes) as (t J/..plp in their studies. Cataluque 
sent upon reqnest. 

American School of Correspondence 
at 

Armour Institute of Technology 
Chicago, Illinois. 

Till' ti�'hl b 
open f.'r :L1I1].! 
,,·.us men 8U11 WO HCIl 
l" �llIer. Salttri .... s ;\r..: lal':.::e. 11111 tht! lH18iu�l',." fa:-;cin:\IIt1;!. 
r:1lI�tlt I'r:wtit":\\I\' h\" f\hil b.,· th..: 

first :\1,,1 only scho'lIl ,',r U.s kill,1 III tile 
Ilorl.!' Itnlivid ,al instrul·li •. us by Edward '1'. 
I'ai,!t! anti :-:'all1llt.! I):l\·is. Send lor pr' sp.:,·tus. 

Co., Sui\e '11),!l1J Wabash A,·e., I I 

A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
.wer made. �Jeasures curves uf all kinds 
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brain and money saver. Absolutelv ac­
curate. .)leasures any di�tance. Can be 
set at ·�zero" at wilt. Any one can use it. 
Hillhest endursements. Send for free 
detail ed description . 

STECKENREITER MFG. 
96 LAKE STREET, 

For polishing', stretching rrntl shrrping your shoes you nepd 
the easily rrll.illste,l and I"igilL SIErrrt :-;d Shoe Holder and St:lf 
Atl.illf!trrhle Tree. 

Smrrrt Set Shoe Hollier ann. Tree $1.00 
Smrrrt Sd Shoe Holder rrml Prrir of Trees· 1.50 
Smrrrt Set Shoe Trees, erreh 50 

The SEf.F ADJCl-lTA1H.E TREE fits perfL'l'tly A�N .si7.e shoe. 
Det:u'h from hoiller rrJl(I use to keep your shoes IJi shrrp.e. 
Free with e"en' Smrrrt Set Shoe Holder rrnd 'free we Will 

7.
i

UTr����Y ?:l����hiJ�; �1�'t���"�r;�i�;, hl��ll:�'l�e
o

�l��
r
h�I�� 

h�rui�hill!{ f.!tores, or dire('t. 
Kh.",ey.Rurt Co •• Room?03, 1311 Liberty Street, N. Y. 

CorreSl)ondence w ith tIerrlers solil"itHI. (;0011 :lgents wanten.. 

The Illde�trll('tlble 
"rhl�tIlJlac Top 

Any hoy or girl who {'rrn pUll � string" 
('an spin it. An illtt'restillg /)o\'elt:", 
fasdnrrting" to all. Young aJl(I 0111 WI!! 
tn' who Cll.U spin it t h e  long-est rrnd 
r'�I/�e it to whistle the 101H1t'st. Stores, 
l� t't'nts; II,· mrril, IIi I:ents. 
Kln!OOcr-lIl1rt Co., Room 203, 130 
Lillerty :"'1.. 7'i. Y. CorrespollllenC'e with 
,leal .. rs soliL"iterl. (�ood �!{ents wrrnte(!. 

I PRINT MY OWN CARDS 
Circulars, new�paper. Press, $5. 

Larger size, $18.00. Money saver. 
Big- profits pr i n t i!lg for others, 
Type sptting ea.sy, rules �ellt. Write 
fo� eatalog, pressel'!, type, paper, etc., t() 
factory. The Press Co., Meriden, Conn. 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE: MARKS 

DE:SIGNS 
COPYRIGHTS "'C. 

Anyo ne sending- a sketch and descriDtion may 
Quickly ascertain our opinion free wbether an 
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sent free. Oldest ag-encv for securing patents. 
Patents taken t.hroug.h MUnn & Co. receive 

special notice. with on t. charge. in the 

Sd�ntifit Jlmtrican. 
A handsomely illustrated weekly. Largest cir­
culation of any scientiOc journal. Term8; $3 a 
f'3£r: four month " $1. Sold by all newsdealers. 

MUNN & CO.361 Broadway. New York 
Hranch Olllce. 625 F St • Washington. D. C. 

Scientific American 
U('l"luil'hh, fo!' t'xtt'l'llal lISl', l'l'nlo l{,(,llu'dy 

l'olllpall.Y ........ , . .. . . .  , . .. . . . . , . . , . . 
(;la�s, l'ut nlHl t'llgTaw'd, '1'. lL Ilawkt's 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
tilass, f'lIgravl'd ami cnt, T. tL lJawl .. t's 

& l;t) . ............................... . 
Hosh'IT, Lord & rl'aylol' " " " " " "  .. " .. 
LalUI) mUll t ips, illCalldl'�l't'llt ga!';, C. It 

I ... iIHI�a.'", .Jr. . .. . . . . . . . . . . . . . . . . . . . . . . . 
Lallll)S, t'(,I'taill IHIllH'Il, 11'. E. Baldwill .... . 
LiqllOl'S ('olltaillillg t'ucalYlltus oil 01' t'8�Pll{'P, 

Soeit'ta A gTieola lit'llp Tn' FOlltallf' .... . 
�Iedil'att'll foofl:;;, J. H. Browll ........... ,. 
�lillt'ral watl'l', Dpt'rtipld \YUt{,l' l'Olll!Wllj" .. 
Oils fO!' el'l'taill IUlllH'lI IHlI'pOS(,�, hil..\' & 

I'�ss Co. . . . . . .... . . . . . . . . . . . 
Paillt, cold wab'I', \Vpstt,rll Hootillg" & Xllll-

l)l.r l�o. ............. . . . . . . . . . . . . .. . . . 
Paillts, mixptl, Xicoll ItJIIHIlH'I i'aillt ('Olll-

l)allY of HaltilUol'l' City ..... . 
Photographic tillll�, pietnrl's, Vi(,WH, allti kill­

l'lllutographie sf'ril's of llietlll't'�, U. 
:\-Il'llil's .............................. . 

g·�,����·�tf(�lI!
I.

f};P\��:� ii Jig' '
til'
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j;l: 
1. Cassidy ........................... . 

Refral'tory lllat{'rials allt! a rtidf's miull' 
tlw!'I'of, Aehpsoll COllllHllIY ......... , ... . 

RPIlIPdi{'s for c{'I'taill IWIll{'fl tli�{'IISI':-t, i'IH'uo­
B l'ornatl' Chl'llIil'al ('0 . . . . . . . . . . . . . • . •  ,. 

RpllleLlit's for cf'rtaill IUlillPtl (li:;;{';li"ll'!,;, Dad 
Cht'Iuical Co. . . . . . . . . ... . .. , . . . . . . .. . 

Rnpturl' Clirt', (�oll,\'f'a alit! l't\I'oti{'Hll ...... . 
Sulvp, Pl'olHil'tal'j' Vt'gl'tahh' IlPalillg", T. �[(�-

(,uire ............................... . 
Soap, (T • .:\1. Chut{' ..... , .. . . . . . . . .... . .  , .. 
Stl'pl in hal'S, rods, anLl wiJ't" 1';J�t, �Jan .. h 

]{I'othl'I'!,; Co ............. , . .. . . .. . . . . . . 
Tannillg' t'xtruct llml c:ntch, IRIHlltl Trading 

t-i�'lIdh-atl� .. ............. . 
TOlli .. , Bios Lahol'atory Co ................ . 
'rrOn�('I'R, I.... I ... t,viIa·,." ... ,. , . . .. ,' , ... , .. 
TrOlUWI'l"', coats, alHI Vl'Sts, 1ll1'II 'R, X. Kirsch· 

lHllllll • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

LABELS. 

"Brighton's "\V. O. 'V.," for a nH,(licinf', 
B l'ightoll .\lI'llieinl' ('0 • • • • • • • • • • • • • • • • .  

"Catawba Chi{'f ('01'11 \Yhi�I .. {'y," for \\'hi�l .. y, 
.J. C. SOllll'rs lX ('0 . . . • . . • • • • • • . • • . . . . . .  

"Clwrokf'(, Slll'ill.c: ,,'utl'I'," for IlH'lliciual 
wat ('I', \Y. A. �IOl'gall ................ . 

"J. Stprlillg Mortoll," for {'ig':Il'�, HdllUitlt 
& Co . ............................... . 

"L{,lllnnt'ttt'," for substitute fo!' It'lUOIl jni("(', 
L"lllollette Co. . . , . ... . ... . ... . ... .. . . 

"�Iocoll," for C('I'I'al ('OffPl', ('('lItral City 
CPI'l'al Coff't'P Co, ..................... . 

"Pn'mimu," fot' flollr, NOl'folk Flonr Co .. . 
"Protpction Purp Ryp 'Yhi!"il .. (,y," for whis-

ky, I ... , Stl'l'n & Co ................... . 
"Splf-H.ising Pall Cal...- FloHr," fnr pancake 

flour, 19l1'lwart Brothl'l·s ........ ,., ... . 

PRINTS. 

SCI'atchf'cl Yf't," for snap, Bon 
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"Hasn't 
Ami COIUpany . . . . . . . . . . . . . . .. . . . . . . . . .  62:1, G2-1 

A IH'intpd copy of the specification and drawing 
of any patf'nt ill tht' fot'('going list, or any patpllt 
ill print iSS1Wil sillcp ].sG:�, 'will tiP flll'nisllt'u from 
this offic{' fot' 10 c( 'nts, Vl'ovhlp(} n,t- naml' all,l 
nnmhN' of thp patt'nt dl'sirp(l and thl' datI' lw 
giVPll . Atirh'pss Mllnn & Co., .�61 Broad'way, Ne\v 
Yorl ... 

Canadian patents may now 1)(' ohtaiIlNI hy the in­
vpntors for' an" or' till' invpntions IlaIUP(f in till' fore­
going list. �fj�or terms and furthf'l' particulars 
ttddrf'ss Munn & C o ., Bm Broadway, New York. 

NEW BOOKS, ETC, 
THE SEACOAST. 

Inst., C.E. 
Bombay: 
1902. 8vo. 

By W. H. Wheeler, M. 
New York, London and 

Longmans, Green & Co. 
Pp. xii., 352. 

The author having directed his attention 
for several years to the subject of coast de­
struction, littoral c1l'ift, and the various means 
pnrsned in protecting the coast, has had op­
portunities of hecoming acquainted with the 

"At the fout of Pikes Pea k." 

COLORADO 

SPRINGS. 
Like a child at play, Col orado Sprin g s  sits 

basking ill the I'!Un�lllne at the foot 01 Pikes 
Peak, amifl the T!lO�t enjoya.ble surroundm�s. 
No location co uld be more de hg htful. rrhis 
region is best l'eacuf'(l from the East by the 

NEW YORK CENTRAL LINES 
and their connections, with but one change of 
cars from New York or Bosto n. 

For particulars inquire of any New York 
Central ticket agent. 

A t'''P'' of ".'\IIl1't"iI".'l'S "'i�ter Resorts," will he. sent free on 
Tl'l"elpt �Jf :t tWP-I'ent S!:I.!!ll' he (;eo1'J.�·1' 11. J):lIl1ds, l�ellerrri 
l'assel)�l'r Ag"l1t, i\1'1\" \- or); ('1'1111':11 & Hudsoll Ri�er Rrril­
l"o:lIl, t�r.'l.lIti ('eutl-al Statio", l\ew 'lurk. 

$8 PROTECTS YOUR VALUABLES 
Forthe Home, Doctors, Lawyers, ProfessionaJ People 

and Small Business Uses. 
Cheaper than a safe and bet� 
ter. 

MEILlNK'S FIRE and 
WATER·PROGF VAULT 

is th e onJy protection from 
FIR E. W A TE R, S N E A K 
THIEVES. &. DISHONEST SER­
VANTS. for Jewelry. Deeds, 
Insurance PaperR, and Valu­
ables. Kepp your all'airs pri� 
vate. As AN ADVERTISE­
MENT we wiJl ship No.1, l ike 
illustration, for only $S.OO. 

FREIGHT ALLOWANCE to 
all points. Large enough for 
all legal papers ; weight 75 1bs. 

All St yles and Sizes. 
Your money ripht back if not 
the best val,ue you ever sa'w. 

RE:'IiT FREE- Book showing- nil �it.es rrml st.yles rrt prJ('es thrrt will 
surpnseYOl1. THE MEILfNK MFH. CO., 

8peC'tulty Mf·r�., 1080 Juc.ok!i>on St., TOLEDO, O. 

all 
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Is the handiest, simpTest, fastest 
and cheapest copying device ever 
Invented. 
IT corlES WHILE YOD WRITE. 

Any ink, pen or paper. 
",'rite for free srrmples of work 

and testimonirrls, 
PER81llNG & 00., 

132MichiganSt.,South Bend, Ind. 

A.W I�IBEB 
Manufactory Es tablished 1,.61. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCIL8, W RITI NG SLATES, INKS, STATIONERS 
RUBBER GOODS , RULERS. ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS. 1900. 

AGOOD INVESTMENT 
For $t .1a we will send by expres� (not prepaid), 

comrle,e N. D. Outfltwith fulliu"truc­
H0118 for I�arning TELEGRAPH 

OPERATING. 
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a
��tl:

t
;gi 

to earn good wRges. 
�end 25 cents for lMli­

EstabHshed 18 . 

versa) dating sta..P, 
by mail, postpait1. 
Send for our cat�og. 

20 Park Place New ork 

ARMATURE WINDING, RIGHT AND 
Left Handed.-An important paper for all amateurs. 17 
il lustratio ns. SCIENTIFIC AMERICAN SUPPLEMENT, 
No. ] 139. price ]0 cents. For Bale by Munn & Co. and 
all newsdealers. 8end for catalOF: ue. 

F. N. Roehrich & Co. 
1 02 FULTON STREET, 

NEW YORK. 
Telephone No. 2440.A .1om •• 

Ma.chinery 
Designing. 
Mechanical 
D rawing. 

Experimental & Model Work 
Cir. & a.dl'ice free. Wm. Gardam & Son,45-51 Rtlse St •• N. Y. 

NOVEL TIES & PATENTED ARTICLES 
Manufactured by Contract. Punching Die s ,  SpeCial Ma­
chinery. E. Kon ig-slow & Bro •• 1818eneca St. CJeveland,O. 

Dies, Toolg and Special Machines. ModeJs 
and Experimental Work. General Machine Work. 
PR. J. BENDER & SONS. Inc .. 87 Frankfort 8t.tNew10rk 

VOLNEY W. MASON & CO" 

Friction Pu lIeys, Clutches & Elevators 
PROVIDENCE. R. I. 

F R E E .. SELF CULTURE Tbe Golden 
Kev to An Success in tife," free if 
ordered at once. Address 
BOX S. A. 29. Kenwood, Cal. 

MODEL AND EXPERIMENTAL WORK. 

I E lectrical and Mechanical Instruments. �mall Mach'y. 

ENGINEER'S . LICENSE EDWARD K LEINSCHMIDT, 82 W. Broadway, New York. 
NEW PROCESS OF EV APORATION. 

I have invented a ne w process of evaporati on wherAby . , . . . nearJy all materials CH,n be Quickly, perfectly and eco-Mech aniCS, EngIneer s, FIremen, Electrtclans, Etc, nomically reduced to d l·yness. many of which products, 
. . .  by the usuaJ proceSRes heretofore used, itbas been im-

40�page pamphlet con tal mng questIons asked � FJx- possi ble to evaporate, or tbe cost was pro hibitive . 
A Iso se�l�l iR!;·lfif)����� ��f

t:;g:��eers SENT F H E E. 1 BOliciWApsoRle�IoN�dll�e::s/��!n� E�t
��;k: tree of charge. 

various means that have been put'sued to pre- CEO. A. ZELLER, PUBLISHER 
vent the destruction of heaches and to PI'O- Room 600 I�. 5, Fourth St., St. Louis, Mo. 
tect sea walls and other defenses. The pur- I :�------;;�;------:;----: -::::;;:;;;;;;;;;;� 
pose of the hook is not. to ad\'ocntp any spe- W""'\ - - 'III • 
cial system of coast protection. hut to olIel' EveryMechanlC 
sllch information as to the varying geological SL Id 0 It and tidal conditions attaching to the sea- nOU wn . 

"THIS BEATS NEW JERSEY." 

coast. and ·the result of protective works car­
ried out under different degrees of exposure, 
as may be of service to those having charge 
of protective works or interested in the de­
struction and preservation of land hordering 
on the sea. 

PAXTELEGRAPIIY. A Universal Language 
and a Universal Code Suitable f�r 
all Branches G'f Industrial Commerce_ 
A System Profitable to Telegraph 
Corporations and Economical to 
Their Patrons. By A. C. Baronio, 
Sec. Pape. New· York and London: 
Pantelegraphy Publishing Company. 
Brown & McElrath, Agents, 16g 
Reade Street, New York. 1902. 
Quarto. Pp. 273. 

There is an undeniable necessity for a special 
method applicahle equally to all languages, 
who3e purpose shall he to convey concise ideas 

rather than a superfluity of words, and capallle 
of expressing everything with the greatest pos· 
sible ease and rapidity. :\11'. nal'Onio has been 
wise enough to build up his system in such 
a manner that it cannot be much affected hy 
any change in the mode of transmission. The 
book comes to us as the fulfillment of a pl'om­
ise made in 1880. It comes late, but is none 
the less welcome. 

The general system of Pan telegraphy covers 
two hranches, namely. a code that may be 
automatically transmitted hy telegl'aph or tele­
phone, and a set of instruments adapted to 
the application of the same. This hook treats 
of only the fil'st hl·anch. 

"Rec. Pape" as pl'esented hel'e is a sppcimen 
of a commercial code esperin lIy suita hIe for 
nIl hmnches of trade nnd industry. The sys­
tem is compact and absolutely secret so far 
as we can see. 

OM KRIGRRKIRER KAMPVAERnr. Af Pre­
mier-!jtnant M_ Bojesen. Tidsskrift 
for- Svaesen. 73 Aargang Februar­
harts. Udgivet af SJieutenant-Sels-

Montgomer y & Co.'s Tool Catalogue 
which is thoroughly up-to-date. 7(4 
pages and dlsco .nnt sheet. 

�ent by mail for 25 cents. 
1I1I�T(WMEnY & CO •• 

lOu Fulton �t., New .\. orl.; (;it) 

Ch arters procured under South D a kota l aws for a few 
dull arE. Write for Corporation laws, blanks. by-laws 
and forms to PHILIP LA WRENCE,late Ass" �ec. of State, 
Huron. S. Dak. or Room K; 20th floor, 220 R'way, N. Y. 

�H' SCHWERDTLE STAMP CO_ 
e:===='" STEEL STAMPS, LETTERS & FIGURES 

BRIDGEPORT CONN_ 

I 
INVENTIONS DEVELOPED. 

I WALTER K. FREEMAN, M.E. 
Sppcial machinery. electrical and chemical ap­

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

FLY PAP E R S. - FORMULAS FOR 
Sticky ��Jy Papers are contained in SCIENTIFIC AMERI­
CAN HUPPLEMENT Nos. 1 It.')' Ilnd 13�4. Each issue 
contains severeJ recipes. Price 10 cent.s each, from 
this office. and from nll newsdealers. 

A SOUTHERN LOCATION 
For lIunufn(>turlll�. Mlnln2'. l.umbe-rinK or Furmlnlf on EVANS' 

SOUT HERN RAILWAY 
Vacuurtl Cap In Alabama, Georgia. Kentucky. Mtssissippi. Nortb 

\"ill Mu ke Unlr nrow. Car.olina S�utb Cu!,olina, 1'ennessee and Virgin ia. 
�l�':: rr�n;�

i
:!

l
�h

e
h0\I.:r:�:������.

th
It:jW' �1�� I ��lr a �6�P��!��:��?�e, �1�in� rgF6��ti�;� ag��thfh� 

h�lil' fl om fallin� (lut and restore � normrrl South . 
j!"/"f!""th II'herl' li"e follicles exist. Iti�used M. V. RICHARDS, 
rrbout ten 11linute� eaeh night hefore retir-

ing. Pnl'1' $;l!l.Ofl, which will be refunded 
in tull if It does not gin' srrtisfrrC'tion with­
In thirty drr\·s. For full prrrtieularsrrlirlress 

EVANS VACUUM CAP CO., . 
Fullerton Bldg. St. Louilil, Mo. 

Lana and Industrial Agmt. 
Washington, D. C. 

TYPE WHEELS. MODELS &..EXPi:":RIMENTAL WOFtK�8MAU.�I.E1W NOVElTIES a.. E.TC. NEW YORK !STENCIL WDRK. 100 "A&SAU 8r N.Y .. 

Match Factory Machinery DRYING MACHINES. S·Jla':;�����.L. , 
I MODELS'" EXPERIMENTAL WORK. BIG :MON EY TN MATCHES. Inventions deveJuped. Special Machinery. wTmh;faVU�e;yr·I;t��t'lnp�����;s. E.� �_

A�LLARD. FOX
.

Bld9 .. Franklin Square. New York. 

formulas furnished. We will furnisba manal?erorte>lch I' � MagIcal Apparatus. 
any purcbU!�er the bUSiness. Correspondence soliCited. �.� Grand Buuk Cat al ouue. Over 700 engravings. F. 'V. 11lIJRI'H V & BRO.. 250. Parlor l'ricks Catalo •• w, free. llll'! Ashland Bl ock, Chical!'o, J11., U. S. A • .  MARTINK A&CO.,lIlfrs.,4il3SixtbAve.,NewYork. 

;��ii�Yii'fi�tii;�;$ 25� 
kabet Redakter: Kaptajn J. H.I, Schultz. Copenhagen. 1902. 

It. has s�x 8.i�Ch lids; 15-11�1l0D re�ervoir: large warmIng closet; oven 21 ins, deep, 17 ins. WIde. 12 mfol. hJJ!"b j top cookmg surface, 20x:i6 ins.; lined throughcut with Asbestos' Duplex grate.; b.urns. wo od or coal. Gua ran teed in every repect; W�!gh8 400 Ibs. Write 'for free descnptIve cIrcuJar and testimon ials. AGENTS WANTED. 
WM. G. WILLARD, Dept. 112. 619·21 N. 4th Street, St. Louis. Mo. 

© 1903 SCIENTIFIC AMERICAN, INC. 
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AI'ID 
INSURAHCI5 

A6AIlisr· LOSS 
OR. DAMAGe 
'1'0 PROPERTY AND LOSS·Of>· Ul'B ...... 

INJURY" TO-PERSONS CAlJSIID·mr 

There's no reason why the 
occupants of an automobile 
should be �olted and jarred 
and cramped in uncom-

'-------------' fortable positions simply . because traveling at high speed-and they are not i f  they ride in the 

Winton 
Our ag-ents can show you why a WtNTON is so thoroughly comfort­
able-ur write for catalogue. 
THE WINTON MOTOR CARRIAGE CO .. Cleveland, O. 

CHARTER ENGINE 
USED :':Y A�yLAb�E FOR ANY PURPOSE 

Stationaries. Portables. Sawing Outfits, 
Hoisters. Eng ines and Pumps. . 

Send �r �}ih�?t������3�rorJ��
s
��

t
�e,¢i-

mon'ials, and state Your Power Needs. 

CHARTER GAS ENGIN E CO .. Box 148. STERLING. ILL 

HOFFMAN 
MOTOR CAR 
$800 $950 

Equal to any $2,500 aU! omobile made. 8 b. p. gaso­
line ellglne, clasb gear, the simplest, most easily 
controJled a nd most reliable machine on the market. 
A eombination sing-Ie seat or double seat for two or 
four persons. Can be cbanged in 15 seconds . 

.. IT NEVER BALK�" 
but is thorougbly practICal and Oils all requirements. 

Smut for Oatalogue. 
The JlUFFMAN AUTUMUBILE & MFG. (lOot 

1004 Lake St., Cleveland, Ohio 

Jump Spark Coils 
For Gasoline Engine Work. 

Send to tbe 
Dow Portable Ele ctric Co., 
tor catalogue of spark co\ls, plugs, 
carburet.tor� and am-meters. The 
best tbat are manufactured. 
General office, BRAIN THEE, MASS. 
Members ot tbe National Association 
of Automobile Manufacturer"l. 

8 I All varietiesatlowestprlces. Best Railroad 

ca OS Track and Wag-on or Stock Scales. made. 
Also 100u useful artiCles. including Sates, 
SewIng 'lacbine�, Bicycle�, ToolS. etc. Save 

Money. Lists F'ree. CHICAGO SeAL E CO .. Chicago. III 

St d b 1.r Electric U e al�er Automobiles 
.If{o Expert Chauffeur .If{eeded. 

Can be Run Any [)a,�' in the \'ear by Any Member of the Family. 
Wirte Touring Radius. A Successful Hill Climber. 
Smooth Operation. Reliable Brake Control. 

Great Strength ot Construction. 

Des('riptive Catalogue on Application. 
Can be seen at lhe following repositories, whl're we also show a full 

line of the celebrated vehic1e� anri hamesi'!. 
STUDEBAKE.R BROS. MFG. CO. 
STunE'BAKEl( BROS. Co., of New Yorh:. Rroarlwav �mti �e"enth 
Av., corner 4!'lth St., New York City. STU(}EBAKER BROP,. �'IFG. 

�r;�.3t��,O ���r�e�t�h� ���k;gi���tie�! 'er, C�1.lJ(}E�����B���� 
BRo!';. Co., OF UTAH, 15'7 to 159 State St., Salt Lake City, Utah. 
STUOEBAKER BROS. :MFG. Co., 31'7 to 319 Elm St., Dallas, Texas. 

BRANCH HOUP,EP, AND SEI.LING AGENTP,. 
John 'Vanamak�r, New York City. .John Wanamaker, Philadel­
phia, Pa. H. n. Martin & Co., Providence. R. I. The Paterson 
Automobile Exchange, Paterson, N. J. W. H. \\'eber, Detroit, 
Mieh. Tole '0 Motor Carriag-e Co .. Toledo. Ohio. C. H. Morri­
son, Topeka, Kansas. Rochester Automobile Co., 150 South Av., 

�c\
h
Rt��tl��eY.�nrl, 6���.elan�e��!0&����: �Ut:�a�OS't.),4�01��� 

bus, Ohio. Cindnnati Automobile Co., 80'7 Race St., Cincinnatl, 
Ohio. The Halsey Automobile Co., 4259 Olive St., St. Louis, Mo. 
Fa<>tory & G<>neral OOlpeM, SOUTII B�:ND, IND. 

First-Cla�!'I A�ents tlesired in territory not already covered. 

Scientific American 

• Follow 
the • .  Keystone 

••••• 
When you buy a watch, first select the works and 
then tell the jeweler you want a Jas. Boss StiIT· 
ened Gold Case. To protect yourself from decep· 
tion be guided by the Keystone trade- mark which 
you will find in every 

lAS. BOSS 
WatchCase Stiffened 

GOlD 
Better than an all-gold caRe because stronger; 
cheaper because no gold is wasted,. The Jas. Boss 
Cr.se is guaranteed for 25 years. Won't wear thin. 
Send for book. 

The Keystone Watch C�se Company. Philadelphia. 

10 · i rleot i::'c��le fisk Detachable ... 

3 H. P. Speed over 40 Miles per hour. Price S2/i0. 
Tbe Most Powerful Motor BiCycle III the World. 

Write for Catal.ogue. 

WAL THAM MFG . CO.. Waltham, Mass. 

CRUDE ASBESTOS 
DIRECT FROM MINES 

PREPARED R. H. MARTIN, 
ASBESTOS FIBRE OFFICE, ST. PAUL BUILDING 
for Manufacturers use 220 B'way, New York. 

The N e w T ire 

That's Right 

Write for Description 

FISK RUBBBR CO., 

Automobile En gine Bu�?�ess 
After careful te�ting we offer to tbe 
S�,

bl
�: �

t�.
ocog:i.n��u�J Engine 

Dimensions of Cylinder are 2% and 5 
in. x 4 in. stroke. Height of �ngine 
21 in. Base8x12 in. Weight, Engine. 
95 lbs. 3 crank shaft bearings. AU 
�DJB

ki�f �:��iK:r�
f :ieoel�e. 

AfriS!�� 
boiler pumps connected from cross 
head. Plain �ide valves. We also 
build running gears and make parts. 
SlIAEFFER. BUNCE & CO., - I�oekport N. Y. 

Suc�cessors to SHAEFFER, BUNCE & MARVIN, 

The 'R.aymond Brake 
F or Automobiles. 

A band brake made In ditlerent styles. Adaptable to 
any construction. 
A. H RAYMOND. 332 Fairfield Ave., Bridgeport, Conn. 

line Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

OIJe OLDSMOBILE 
RUNS EVER.YWHERE 

Nothing to Wat ch but th e Roa d Ahead. 
Our new red catalog illustrates and describes it in detail. 

THE PRICE IS RIGHT 

OLDS MOTOR WORKS, DETROIT, MICH. 

\AI A TERLESS KNOX 

NEW ENGLAND 

1903 Model now ready, with many new and de�irable features. 
Wood WbeeJ�, $2-in. Double 'rube '[1ires, Longer Wheel Base, 
l-lore Powerful Air-Cooled Engine, W-lder and More Comfortable 
I<�oldinRFront Sefl.t easily carrying two adults. Price$1,200. 

RECORD FOR 1902 
Won two of tbe four cups in the New York-Hoston Reliability 
Contest Perfect records in all tbe other contpsts. 11bree bun­
dred Elatistled cm�tdrners in all parts of tbe country, testifying 
to tbe J!reat success ot our air-cooled motor and the many otber 
features used exclusively 01:;, this car. 

Send for Catalog and Testimonials. 
Will Exhihit at the New York and Chicago Shows. 

KNOX AVTOMOBILE CO., Springfield, Mass. 

NEW YORK OFFICE, 152 West 38th St. 
WESTERN AGENCY. National Automobile & Manufacturers Co., 

26 �---"rbmont St., �an E'ranchwo, Cal. 

WATCHES 75he 
PADISHAH 

I fIN'i��i.@}I���� · 

Filling Cracks wise, with (�RtPpn.'i'! '\\'OOD 
with CRACK 3mi CREVICE FILLER 
GRIJ'PIN'S and FINISHING SI'RClAJ.TJEP" is 

The best low priced watch in the world. 
Sold in every country on the globe for 

the one price or its equivalent. .... 

$2.00 EACH 
Plain or fancy colored Sporting Dials. 

We make all styles and sizes of watches 
for men and women . . ...... ... . 

Catalogues sent on request. 

NEW ENGLAND WATC H CO., 
Factorie s: Wat er bury, ·Conn. 

Offices: ��l:;a�g��3n.�\t� �,:!g:�b Ll'���ue. 
San (I'rancisco, Spreckels Building. 

Fillt-r and . very simple and e(:ollolllU'al, 
Patent Appher not requiring skllletl lallor 

"" .... ;a,�.,.,,;�1""'!!!!iI"""� ���f��,:�e 
i�iga����n���Tee,,?! 

give full instructions for treat 
ing all SUrfHl'es. Write to. day 
for our deserlptive matter to 
GJUPPIN MFG. CO., 

I n .. pL 6� 
Newark, New York. 

GO RIGHT TO CARRIAGE HEADQUARTERS 
Write to-day for au illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices. 

THE COLUMBUS CARRIAGE anC! HARNESS COMPANY. 
Factor, and General Office, Columbus, O. Western Office & Distributing House, Sl Louis, Mo. 

Write to nearest office. 

© 1903 SCIENTIFIC AMERICAN, INC. 

COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 

SAMPL£SANDINFORMATION ON APPLICATION. 
NICKEL 

AND 

EI ectro- Pia ting 
Apparatus and Material, 

THE 

Hanson & VanWinkle 
co., 

N'e"·fll·) •• �. J. 
136 Liberty S t., N. Y. 

30 & 32 S. Canal St. 
CbiCal<o. 

We Took the Lead and Keep It 
in tbe production of the best wnstructed and best fin­
isbed automobiles on tbe market. 'ro-day tbe 

CONRAD MOTOR VEHiCLES 
are tbe criterion witb tbe beEl! critics. Beautiful in de­
Sll!ll and construction, absolutely durable and reliabJe. 

Both steam and gasoline vebicles. Handsome illus­
trated catalogue sent free of cbarg-e to tbo�e interested. 
CONRAD MOTOR CARRIAGE C O ., Buffalo. N. Y. 

MA GNETIC Metal Separator 
Separates iron turning-s, filings, etc., 
from brass and otber metals. Iron 
adhere� to magnets in cylinders, 
separating it from otber particles. 
Brass stock so cleaned can be llsed 
for best work. 3 sizes, 1,500 to 4000 
daiJy capacity. Used in leading fac­
tories. Manufactured by 

I!;a wyer, Worcester, Mass. 

Apple Economical Gas Engine Igniters 
Are posith'ely the best 
lotdlt for StatIOnary, Automobile and Marine 
(�as Engines, I!itiler toucb 

�'pj�;�f;h�"1;��e::);�t�lh; 
m:U1uf:u:tllre of ig-nitin:! l)yllalllo�, l\la:!l1etos, GO\'ernors, Coils, Plu);!"s, 
",tc. Write for printed 
mattt·r. The Uuyt.on 

EIt,(·t.rh·ul MUllfir. 
COlRpnny� No. 80 South St. CI3.ir St .• Dayton, OhIO, U. S. A. 

ROTARY ENGINES.-ARTICLES ON 
tbis type of engine. �iving many details and llIustra 
r11�6. al
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sale by Munn & Co. and all newsdp.alers. 

A LITERARY 
LANDMARK 

The jmith premier Typewriter is used 
exdusiye� for (atal�inj' &: index 
purposes' the Great Gtrn�ie 

a� Pittsbu.rr 

Wondew:.:'! .. Se.ond Acetylene Burners 
• • • .  Give Hig-hest Possible Candle Power. 

STATE UNE M]o'G. CII. 

S Jay St., Cbattanoo�a, 57 Washington St., 
:\,EW YORK TE N X. , U. S. A. CHICAGo iALL WHO ARE INTERESTED I! IN THINGS ELECTRICAL 

':F1:. can obtain our illqstrated catalogue "::c::t by sending 2-cent stamp for postage. 
I LIBERTY ELE(,TRICAL SUPPLY CO., 1361-iberly SI., New York 

GAS ENGINE DETAIL�.-A V ALUA-
ble and tully illustrated article nn tbis subject is con .. 
tained in SUPPL EMI!:NT No .• 292. Price 10 cents. �'or 
sale by Munn & Co. and all DewsdealerR. 

75he SUN 
Typewriter No. 2 

Built on standard principles 
wi th superior advantages. 

A revelation in every fea­
ture, including 

$40.00 
SUN 

TYPEWIUTER 

COMPANY, 
239 B'way, New York. -----------------

JESSOP'S STEELTHiE�rr 
FOR TOOLS, S P.W S ETC 

W'!! .JESSOP & SONS t.:� 91 JOHN 5T. NEW YORK 
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