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. '�';�pi;\ijl'ed� $4.00 
Illustrated. 12IIlO ..... ........... .............. 1 .00 

U.o!Ole. -Modern Steam-Engines. Illustrated by 45.'l 
ehgravings. 4to. New ed. revi_ed............... 6.00 

Ho!'u·.-Steam Boilers. A Practical Treatise on 
Boiler Construction and Examination, 73 ilius­
trations. 8vo................................. . ... . 2.50 

IJJ,r'Elabol'ate Ill:u�:trated Circulars of the abot'e Import­
mit Honks wilt be mailed to anyone in any part of the 
,,-i'orld sendinq his address. 

rJr'l'he abol1e books se'nt b1J mail, free of 1lOstage, at the 
llUbUcation prices tn any addtess m thf'. 'Wlwll1, 

id A caialogue of books on Stea.lI� anil the Steam,-En­
oil/e, ..I.llechanics, .Machinery, Jlachinists' ll"urk, 'J'ookJ,lak­
'ina, etc" sent by mail to any adc1J'f'.ss, 

HENRY CAnEY HAIRn & co., INnUSTHIAL PUBLISHEH�, BO()KSI<:LLEltS & I!HPOH.TERS 
S10 \VRlllUt St., PhiiaulelphiR PR., lJ.�. A. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

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

TRICAL E NGINEER?" 
Wtl tt":lc h Electrical E ngineering, Electric Lighti"�, E li>ctl'ic Rallways,l\Iecbanical Engineering, Steam E.n�i­ntlt!ring, :\Iechanical Drawing, at :",'our hom!" by Ulail. III'ititllttl iudorst!d bv Thos. A. Edison :loll others. 

EI,EUTHIUAL·EXGIXE.:IIIXWI'IT1:TE, l>t!pt. A, 240-242 \\' � 2Sd �t. N <>w \' ork. 
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chance to 
EARN MORE WHILE LEARNING 
Courses ill Electrica l ,  Illcc.hanicR,l, Steanl and 
ei"il 'ElJgilJeerin�, UI'uftiuA!, J\I't, Arl"hitt'c­
lure. illillhu-" lletallu ... ,o·� IJu",ine""",. �tello¥-
1'U.l)hy, Joul'ualislu, HookkcelJillg, etc. 

\iVrite fol' free catalogue 6. with full particuJars, 
THE CONSOLIDATED SCHOOLS. 156 Fifth Ave .• N. Y. 

Complete mul A(>(>urute Informlltion 4111 nil SlIl,j<><>b of 
Illh.'rl':!!Ot to the t:xvortillg' .llullut'udllr,,'r or ller(,lumt. 

foreign Trade Requirements 
A Reference Volume Issuer! Allnually (w1th quarterly 

supplements) giving thoroughly trustwt)rtby Informa­
tion on the following important subjects: 

TRADE CONDITIONS OF THE WORLD. 
Comlit1ons in each of the important commercial 

countries atfecting tbe sale of every article of export. 
compiled from t be repons of local representatives, also 
tlJe tuture prospects of each market, 

COMMERCIAL LAWS. 
A digest of the important commercial laws of each 

country of direct inter€'st to the manufacturer OJ' ex­
porting merehan� The�e law� CIJ\'er the tiling of claims anrl collection of debts, judgmentg. bankruptc�', opera­
tions of foreign corporations, etc. 

CREDIT CUSTOMS. 
In this section are given. in detail, descriptiolls 0 f the 

bUSlIless methods prevailing in eacb country, with valu­
able informatioll regarding the important question of 
cash or credit sales, 

PATENT AND TRADE MARK LAWS. 
A comprehensive digest of the patent and trade mark 

laws of every country, treat1ng especially of the urgent 
need for more trade mark treaties between foreign 
countries and the United :�tatel'l, 

TRAVELING SALESMEN. FOREIGN AGE NCIES 
AND ADVERTISING ABROAD. 

Directions by expert authorities as to the best 
methods of conducting business in foreign markets. 

TRANSPORTATION FACILITIES. 
In tbis sectiOJ� will be found � coml)lete description of the tranl'-lportatlon tacilities of every fOJ'eign country of 

commercial im portance, includinJZ; ocean routes, inland 
waterways and railroads. 

£NCYCLOPEDIA OF COMMERCIAL CITIES. 
GiViIlg their location, l-Iopulation, principal industries, 

banks. boards of trade, etc .• in detail. 
MISCELLANEOUS INFORMATION. 

In this section will be found such important and con­
venient informat1on as fOl'eigll' postal rt::gumtiolls. fOl'eign moneys, ana weights alld measures. with the 
American equivalents, insurance. tonsular invoices, etc. 

\V. \\"OOUV I LLE HOC Ti, Ilf 1.1" I.'ormer Com­miss10ner to China. says: "In my opillion yonr book, 
• �'ol'eigll '11rade Hequil'emellts,' is absolutely IllvaluaOIe 
to the manufacturer OJ' merchant desiring infol'mation 
regarding foreign trade." 

Hotes 
and Querles. 

TTI:-':'I'S TU (,OItItESPU;o.;IlENTS. 
Names and Address must lU'('OIlllHlll.V all Ipttprs or 

lIO 11 t t('lltinlL "'ill hI' IHlid lht'l't'to. This is for 
OUl' 1ufo,'maliolL and lIot for pllhli(.'atioll. 

References t,) formt·,' :ll'tkll's 0" llllswers should give 
datI' of JHlJH'l· anti l)ll�t' or numhl'1' of qnt'stioll. 

Inquiries !lot all�"·N,·tI 111 i"('a�ollabh' t1me should he 
1'('IIt'alt.'d: ('()I" 'Pspoluit'nts will lwal' ill mind that 
SolI1l' allswprs I'PqIJirt' lIot a littll' rl'seaJ'C'h, aIlII, 
though "l' ('lith 'a VOl' tll I'PI.I�· to all either by 
1(�ttpl' 01' in this departml'nt, eatb IllUSt takl! 
his ttlrn, 

�uyers wishing- to IHll'chase allY al'ticle not adv('r­
tispd in our colnmn!-l will bp furn1shpd with 
addrl'ssl's of hOllsPs manufacturing or carrying 
the SaIlH', 

SpeCial Written Information on maitprs of personal 
ratllPr thall gpnpral interest cannot be expectpd 
withont I'Plllllllt'I'atioll. 

Scientific American Supplements refern'd to may he 
had at till' of1ict', pJ'ice 10 cents each, 

Books l't'fl'l'l'pd to pl'omptly supplied on receipt of 
price. 

Minerals St'llt fo!' ('xamination Should be distinctly 
marked or labpled, 

(8576) C. F. C. asks: 1. Are lantern 

slides (which are printed by contact) more 
sensi ti ve to the ligh t than ('arbon velox't Fol' 
instance, a phItp that printed a good dear 
pil'tlll'e on ('arbon velox in 1;) st'l'onds. being 
held 1:.! indlf's from a lal'ge si�e house lamp. 
would a lantel'n slide take longer or sllOl'tel' 
time to 1>I'int it 'f A. Lantel'n slide plates are 
always slow plates. much less sensitive than 
ol'dinal',Y platt's, A longer expOSlll'e is I'e· 
qllil'ed. :.!. l In. ve ,Vou a HUl'l'LE:\lEi'O'l' tellillg 
how to make lantel'n slides ': A, \Ye tan send 
you "l'hoto':\liniatlll'e Lantern ::"·Hides." prite 
twenty-five ('ents. and Elmendol'f 's "I low to 
�lake and ('olor LantPl'n t-llides:· p!"ire $1 Ly 
mail. \Ye ('an send you �L'I'l'LE:\IE:-;T 48a. ;)17, 
7::!4. 10!):!, lOS:!, on slide making. for ten cents 
f'ach. :t Also, how to make a lantern slide 
campl'a fot' making slides from -1 x;) I1Pgatives: 
A. SL'l'l'LE;\ll'�;";T ():!;; tells how to make a bel· 
lows fot' a ('anWl'a to take -1 x;) negatives. and 
in Elmendorf's hoo\.:;: thel'e is a ('haptel' on 
wOl'ki ng with a eamPJ'a in slide making, -t. 
Is there a magic lantel'll made whith takes 
standal'd slides and hurns oil fol' the light ': 
I s this done. and al'e the pietul'es eieal' when 
thl'own on the Sl'l'een ': A. Yes, The pictlu'es 
eannot be enlarg'ed more than fOUl' feet in di­
ameter with oil lamps since the light becom,'s 
so faint hy diffusing it over so large a SCl'een, 

(8577) G, W. H, asks: How can I 
connect the wires on the carbon element of an 
open circuit, home-made battery which I have·, 
I use sal ammoniac. They work fine for abollt 
two weel{s, wben I ba ve to renew connections 
on the carbon. It seems the fluid t'ises witl.in 
the carbon and corrodes the wi l'e. lela ve tried 
paraffine and also l'ubbel· on the outside, but 
to no avail. The carbons are arc-light pen­
cils, well up out of the fluid. A. Dip the tops 
of the clean and dl'y carbons into melted paI'­
affine till they are saturated with the pal·­
affine as far as the surface of the liquid, so 
that the sal ammoniac cannot climb throngh 
the carbon, nor ovel' the outside of it. 1 n sal 
ammoniac cells usually there is a thick head 
of composition on the upper end of the cal·· 
bon. 

(8578) H. S. asks: 1. Kindly inform 

me thl"ollgh y01l1" �ote" and Queries how I 
would f ind the ('al'J'ying capacity of hal'e ('op­
pel' hal'S. A, Th(� cal'l'ying eapacity of a ton­
dll('(ol" is I""led so that it will not be heate(I 
above a tel'tain tempel'atlll'e. usually about 
1:10 deg. ).'. \yith hal"e coppel" radiating ft·eely 
into the ail" this will allow :1.000 to 4,000 am· 
pel'es pel' squal'e indl of el'oss section of bal'. 
:!. ""hat causes one of the poles of a 110-volt 
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reSiilellt in that c011lltry. These repol·t� will be com- (8579) E. B. asks: 1. I want to mag­
r���rt�:11 rii��c������.e and will also cuntain a list of 

netize an ol'dinal'Y twist drill, making a mag­
}'ont:1H:" 'I'ltAllt: nt:QI-II!t:llt:XTS net of it. \yill I have to draw the temper of (including supl'l�lIIents) 1fIo15.00 
TilE \"}:AnLY st:nl"I('t: the drill fil"st, 01" ('an I make a magnet of it as 

(indllliing special reports) �25.00 it is 't A. The tutting end is already hal'Q 
LE\VIS. !'ll'RIUNER & CO., enollgh fot' .vOIlI" pnl"pose. lIeat the other ella 

��':H��:T���2�4�6}��t�:��,etN. w. el��II;���:I:: ��ic��e�l:�u��i�e;: to l'edne8s and plunge into watel', then mag· 
LOl'ODON: 115 Strund, W. e. netize. :.!, 1I0w many ampel'es of eUl'l'ent will 
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('Trade l\oIark) In ';:amp--On The YaCht-Or At Home 
THE IDEAL BED OR COUCH 

Strictly hygienk_:'O on-abso rbent-Odorless. 
A BOOS TO 'fRE IX-V.4.MlJ-A LL'XL'RY FOR TlIE WELL 

Light weight, 3.nd when dellated can be packed in small space. 
SEXD FOR CATALOGUE AND PRICE LIST 

Mechanical Fabric Co., Providence, R. I. 

it take to magJlt'ti�1:' it by means of a coil 
of () 01' k luyel'8 of �o. tR silk-tovel'ed wiJ'(�, 
the ('url'ent heing 110 volts 't A. You must be 
govel'ned hy the llPating of your toil. rse only 
so mu('h tlll'l'pnt as will not heat the ('oil so 
that thp ins Illation hill·'''. That would destroy 
the eoil. :t I n making' a pel'manent magnet 
of tool steel. shall I lil'st soften the steel before 
magnetizin!: it. 01· shollid it be hardened at the 
ends ', A. IIat'den the bat· at the ends glll"s 
hard. 

(8580) H, N. B. asks: 1. Can the 

simple induction (�oil desel'ibed in "lj�xpel'i­
mental Hciencp" he used to tl'ansmit messages 
hy wil'eless telegraphy '! If so. how far would 
it he possihle to tl'anSlllit messages by same '! 
A. Yps: pPl'haps a mile, :!. Is it necessary 
to have the ail' exhallstpd from a ('oherer, fol' 
,ltol"t distanees '! A. 1':0. :I. What is the 
smallest spark whi<'h will transmit messages 
about six hnndred feet, and how high a pole 
wOllld be needed·! A. We do not know. Per­
haps a qllartet' inch. A pole is not required. 
Plates such as lIertz employed will transmit 
fartLter than tltat. If YOIl wish to use a pole, 
put one up a rod or so high. 

American Success Series 

HON. ASBURY FRANCIS LEVER 

the youngest member of Congress, was formerl - secre­
tary and typewriter for his predecessor 

from South Carolina 

"Improvement the order of the age" 
Highest typewriting possibilities 

available only to users of the great 
Success, 

The Smith Premier 
Typewriter 

Am�ncan Succ�ss S(!ri�$ in Book Form 
At the end of this year, the Smith Premier Type­

writer Company will publish a handsome booklet 
containing pictures and brief biographies of twelve 
successful American s who have profited by then use of 
stenography .or typewriting, These books will be 
mailed free only to persons who send us their name. 
and addresses, with request for same, 

The Smith Premier Typewriter Co .• N.��:'\Y.u��A. 

an or­press; 
our 

fRff'SP"'U"''''1 P Cb L tt B k of w",k en- ar on e er DO 011 aJlph- Address Dept, 1. 
o cattou. Pen-Carbon Manifold Co., 

Write to-day. 145-7-9 Centre St., New York. 

�$10.00 WORTH OF FUN FOR 10C. \ "'Ilsend tir8t·clas�lIpparatU! and full directionll IJreat � ,-: VaniehingHalfDolill.f trick,2PackllofTrlckCardll,Great 
• " � BookArtofMal'!:iea.ndourlargeilluBtra.ted200pageCa.t. . aLogue oftroakll, uoveltiee, pl .. ,.a, booka,eto .• aU f<rIOc. oalpald, VERNEW&CO,282MicbiganAve.CbiQ�0.lll, 

i8tl,·ibutim'lOOOcatal(lgs for us in your 
can make money fast on 

our wonderfUl 1902 offers. 
1902 Mcdels, $9 to $15 
1900 I< ' 01 Models. high grade. $ 7 t 0 $11 
SOQ Second·hand Wheel. 
an makes and models, good as new, $3 to ,S. GreatJi'aduryCLearingSale 
at half lactory cost. 

We SHIP ON APPROVAL and 10 DA YS TRIALtoauyone in U.8. or Canada without Il cent in advance. 
l'rrite at ont'e for ot>t prJt't>8 and special 

�ff�i�od���f:�el��:�pi�g��ment and 
CYCLE CO. 8ar���.-m.. 

Mention SCIENTIFIC AMERICAN. 

EDSON'S SYSTEM ;,��,,!�' o:lJ�!�\I:\�i!"�II;:i CF.88])OOT� mal, tef. �mllner Complete Olltfit"" for Prh'ate Es tates, HOtels :lond Institutions, 
The r. s. 
lillitury 
(io,',,'rJIIllent abroad and Illany cities in the C, S. t1StlOllrolltlits, 
Send fnr C!ltalog K�. 

t:IIS0N !\IAXli}'AenTJIIXH ('0 .• 132 (:ontlller<>lnl IStreet, . Uo�ton, l1n!ol�" r. �. A. 

SYNCHRONOGRAPH.-A NEW METH-
od of rapirlly transmitting intelligence by the altern at­
inll cun'(nt. A full descript10n of the interesting ap­
pal'atus of ('rehore and Squier. 13 illustrations. Sf'IEN­
TU'IC AUEHICAN SUPPJ,10mi':TS 1114 and 111�. 
Pric2 10 cents each. II�or sale by Munn & Co. and all 
newsdealers, Send for new catalogue. 

P:�liP ��.� a,!::���,!�.�:::'te. for $ 25 

The "WILLARD STEEL RANGE" 
g!ie � t�\�il�d �o� �t�I�7���f2;V!f���1�OO 
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GUAUAN'I'EEn '1"0 HF A� nEl'nE�EN'I'En. Write for free descriptive 
cil'cular� and testimonials from partie� in your 8ect1oll who are USing one, 

WM. G. WILLARD, Dept. 14. 619 N. 4th St., St. Louis, Mo. 
AGENT'" WAN'I'EII '1'0 "'ELL FUR (;A!o1n OR ON (;REIHT. 

o L HOLP1!:N REAL ESTATE TRUST BLDG PHILA. PA 

RSEC"EA'LED ICE MACHINES 5[[ rlR5T PA E StIENTrFlC. AMERICAN SE.PT, Z 119' 

EIGliT 
'DLLARS 

AND NINETY-FIVE CENTS Buys the eeh'brRted. hl"h .. rude, new 1902 Mo<ld EDGEMERE BICYCLE, �8.inch wheel,any height frame. h ighgr'ade eqUipment, 
��;���

l
b��9�ll:e ';:t:e��::::!d�:rl�:,e�:�;!� �I,�;:i«,����:t��'� bfl&rlogpedals, olekel trlmmlo:!'s, buutifully ftnh.bed tbrough. out, any eolor enamel. Pitrongel't (;Ilnrulltee. 

� I g:�� r�or�h���le��
I
:t����� E:;?: f\�: !�\:�r���Q!:!��fl���ie. S15.75 fOr th� blghf'8l grad .. 1902 hlrH'le made our thrf'er:r['wo DlekelJolot, NBpole�n or Jo.ephlne, ("omplete with the very loest eqolpmeot, mcludmg 11orll:lln« "'rl�hthighest �rade pneumatic tires, B regular "50.00 bil'y<>le. 

10 pAYS FREE TRIAL �:.rh�Ymo�:,;;vo���.?.:i't�:,.,1; offer if'ur heard Of, "rite for (lor rrefl 1902 Hieyelf!! Catalogue. Add"." SEARS, ROEBUCK &. CO., CHICAGO. 

MATCH FAC'I'ORY MACHINERY. W. E . WlLLIAl\IS. MfJ ... l001 Monudnock Block. Chica�o, U. S. A. 

����� TYPE WHEELS . MOons s... EXPERIMENTAL WORtCSMAUIMCHINERY NO.E\...TIES So: ETC, NE.W -:0 .:sTEnCil waRKS 100 NASSAU S! N.Y. 

MODELS &. EXPERIMENTAL WORK. 
lnventiolls developed, Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 

CASH 
}1'or YOUl' Heal Estate. send

,
de

.
scriPtion and lowest price. No bum bug Buyers wanted. C. J. CLAUSSEN, Clillton, In.. 

MODEL 
AND F.X·PElt lIlIENTALW ORK. 
An eUllineerio,z departUJent and a thor­
oughl.! equipped lab'Jratory ut your �er­

vice. J ... a,\v1'eucf' J. Zimul el'lnan, Electrical and 
Mechanical Eng-ineer, 106-110 Centre Street, New York. 

BRAKE F RICTION IN CENTER OF HUB. 

Coasts on 

Balls . 

Write for 

Circular 

Box X. 

THE SARWEST COASTER BRAKE CO., 83 Chambers St., New York. 

Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 
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