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Languages Taught by Mail 
with i,henld of the phollo&:'I·uph. Only successful 

meth od. Speelall y \\Tlttell I. t'. foO. 
Textbooks teach you to read n.nd 
understand the h\n�lutge. The na-

tJ�: j����l:ir����j��d \tYl�!���
l -�� 

J:.,.rrapll, t.ea.�hes the exa,(�L pro· 
nUl1clation. French, R]Jani�h �r German. Circular free. IlItf"roaliooal Cot'rt'&pondf'ot'!e 

hools, Box !H2, Serl1ntoo,Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

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

TRICAL ENGINEER?" 
\Ve tt'ach Elecf'rical Engineering', F.leclrl(� Li�hlill)!, 

Elec
.
lric Railways, l\Iechanical Engineenlll4', Stl!am En/;d

neermg, MecbanicRI Drawing, at yonr hOlll!" by lIJail. 
IUs:Utlltl! indorsed hy Thos. A. Edisrlll and others. 
ELECTIIWAL·EXGlXEEI1IX8TITITTE, 

Dept. A, 240·242 "'-. 2Sd St.. 'Sew York. 

YOUR PAY :\�����;��:;eififu�Uf�� 
tIle books whicb we l2ive 
free of c:-'ar�e to stu

dents of our courses for home study by muiL Students 
helped to bett.er p05-ition8 in the lmsil1ess tbey choose, 

�lift\����l·M!:tal"?���t,il�':ISi�;�;' �:�!I!���:��: 
J olll'llalism, Bookkeel.illg, etc. 

Write forfree catalogueG, with full particulars, 
THE CONSOLIDATED S CHOOLS, 156 Fifth Ave., N. Y. 

Embracing the United Corres(londence Schoo� tlnd oth�1'l'I. 

BABBITT METALS.-��HX iMPORTANT 
formulas. SCIENTIFIC Ai\lERICA� SUPPLEMENT 1 t ".!3. 
Price 10 cents. F or sale by )lunn & Co, and all news_ 
dealers, Send for catalo;!ue, 

" WOLVERINE" 
Gas and Gasoline Engines 

STATIONARY and M ARINE. ,'\\folverine'j is the only reversible 
MarineGas Engine on t.he m arket. 
It is the lightest engine for its 
power. Requires no licensed en· 
gineer. Absoluldus ate. Mfd. by 
WOLVERINE MOTOR WORKS, 

12 Huron Streett 
Grand Rapids, Mich. 

WELL DRILLING 
Machines 

Over70sizes and sty.les, for drilling either deep or 
shallow weHs in any KInd of SOlI or rock. Mountt-d 
on wtleels or on SIlls. \Vith engme& or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them' eaRily. Send for catalog. 

WILJ,IA;U,., UROS., Ithaca, N. Y. 

METAL POLISHES,-FORMULAS FJR 
Putz Pomades, Pa�tes, Liquids, Powders and Soaps, for 
polishing metals, are contained in SCIENTH'IC AMEIU
CAN SITPPLJ:o:3fEXT �os. 1 ;':�:�1 1��� and I ".!�H. 
Price 10 cents eac!J frOtll tIlis office and a. 11 newst.lealer�. 

"NEW ROOFS FOR OLD" i��O�
e
pl�!g�� 

Wlthout the aid of a SKilled roofer if ;vuu will get 
Warren's Natural Aspl,alt Stone Surface Ready Roofing 

and attacll it to th e roof 
yours8lf. Sur f a c e  COm
pleted. No need for paint-
���n,O�16111��

e
{�
s 

r�fl�i
�¥ 

100 square feet. Made of 
J.!enuine 'l'rinidad a�phalt. 
Postal brir:gs particulars. 

Warren Chemical & Mfg. Co .. !l5 Fulton St .. New York. 

ROTARY PUMPS AND E N GINES. 
'l'heirOriginaud Development,-An importallt series of 
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in�s showing the construction of various forms of 
pumps and en�ines. 38 illustrations. Contained in 
RUPPL�KMENTS 11 u!-t� 1 1 1  H. 1 1 1 1. Price 10 cents 
each, For sale by Munn & Co. and all newsdealers. 

,Blindness 
Pre"ented and Cured 

By the ureal .. .Acuna." UII 
Electrical Pocket Battery which 
remOves Cataracts, pterygi UInS, 

etc. Cures Granulated Lids. Restore!ol '!i§ioTl. PosH;ye 
{lroof of cures' given. No Cnttina or Dru�"ina. Eight-
een years' sucCess, Write for our SO-page Dictionary of 
Diseases, Free. Address. 

NEW YORK & LONDO� ELECTRW A""''V 
Dept. 19. Arlington Building, Kap.as (;lty. MG. 

D L HOLDEN 
REAL ESTATE. TRUST BLDG PflILA" PA 

RSEC"EALED ICE MACHINES 
S(E fiRST PA E. 5{1E.NTl Ie AMERICAN St.PT.2 1199 

SUPPLEMENT 

T
HE CURRENT SUPPLEMENT. 

No. 1359. is devoted entirely to the. 
Panama-Nicaragua Canal controversy 
and among the articles arE..:-

.it The New Panama Canal," 
.. The Nicaragua Canal," 
.. The Report of t he Isthmian Cana l 

Commission" (carefully abstracted). 
There are forty maps, plans, profiles and 

illustrations and the subject is so treated as to 
present in concrete and usable fonn a resmne 
of a subject which is just now very much in the 
publir eye. 

It may be purchased from any newsdealer or 
will be maile4 by the publishers. 

PRICE 10 CENTS. 
MUNN &. COMPANY. Publisners 

561 Broadwav. Now York 

Scientific 
Bolts, Sl'reWR, a lHI f'xp81lsion shIeld!!!, �xpftn-

sion, II. R. X(�whllll . . . . . . . . . • . . . . . • . . . .  37,630 
Boots and SllL)E'S, Ih:'S110,n'I's Shoe Co . . . . . . , 37,610 
Cigarettes, S. AIl:1l'g,r I'OS . .  , .. , , . , .. 37,621 to 37,626 
CotIep, Dennett 8m'passing Coffee Co .. , .. ,.,. 37,618 
Dand 1'uff CUi"t' :1nd hnil' tonie, R. �L Chase,. 37,616 
))r(,�8 shi!>\cl:-:, L n. K Lf"ine 1't Rllhlwr Co., . . 37,606 
E;1t�iIlP�, gnsolillP, Pavis Uasulh](.> Engine 

',"01'1;:8 Co...... . . . . . . . . . . . . . .  . 
l"l1111'il'i'5 ami ."H I·IIS, WOV('Il, knit, dyed, 01' 

p1'intl'(l, Comp lulia (i('IH'ral de Tahucos 
dE� li'i1 iplllUS ., ........... " ,  .. ,,37,608, Flll�l, combllstible aggiollwrlltiol1s for use as, 
F. P. Vallpt-Rog:('z . . . . , ....... " ., ... , .. 37,628 

Gl1m, chewillg, C\ldis & Son Co" ." .,.,.,, 37,G20 
Hail' rpstOl':ltiVt'S, n. A. P('rkillS . . . . , ...... , 37,611 
�ledicil1al pn'lmrl1tioll, cl�rtaill IUlme-u, Do-

million Drug Co . . .. . . . , .. , ..... , .... , ... 37,615 
ReIIH'd,r fot' certain 11ume llist'ases, B. Romero 37,613 
ReIIH' dy fO!' Cl'!'taill named diseases, M. 

I. .. itc hellstein . . . . .  , . . . .  , . . . . . . . ... . . . . .  . 
Rempdy fo!' WOUJHIs, hl1l'llS. and otlWl' in

jllf'if'S to t.hp skin, Yal(,lltinel' & Schwan� 37,612 
Ruhlwl' hOR('. \lp ltillg", \IHcldn,!:, and gaske ts, 

Nt'w YOl'k nt'ltin,g" 111ld Packing Co . . . . , 37,627 
Shirt waists awl "'!'�IPPl'I'S for women, A. 1\1. 

& A. F). Clerilww ..... , ........ , ...... ,. 37,607 
Syrups, sugtu', and molussl's, C. E. Coe, . . . •  , 37,617 

LABELS. 

"llailpy," fOl' plam's, RtanlC'y Rule find Level 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,890 

"De Grath's LillinH'llt,'· for a l illimpnt, A. 
B. De (;rnth . . . .. . . . . . . . . . . .. . . .. . .. . .. . . 8,889 

"Phonogrfiphic LUIIg"ung-p LN�SOIl," fo!' l)hollo
graphic l't'col'(ls, Intpl'l1atioual Tt:'xt-book 

Co . ..... . . .. . . . . . , .. , ................... 8,88i 
"Talmsco Pppppr," for pxtl'l.1ct of tubasco 

peppel', C. ScIH�l'tz . . " ." ." .. " ... " ... , 8,8R8 

PRINrs. 

"St. Louis Souvenir Pla;\�ing Cards,." for play-
ing cards, Meyers Brothers Drug Co . . . . . . 445 

A printed copy of the spe clfi cation alld {tra wing 
of any patent in the fOl'egoillg list, Ot· any patpllt 
in print issued si11cE' 1863, wil l ue fUl'nished from 
this office for 10 cents, provided the name lllHl 
ll111nbel' of the l)utent desired nnd the datt� hI' 
given, Address l\IUllU & Co" 361 Broadway , New 
YOl'k, 

Canadian patents may now be obtain ed by tl!e fn· 
vl'n tol'S tal' any at the inventions namt'd in the tOfi.'
going list. For terms and further partlcu]al's 
artdl'Pse; �l\llm & Co., 361 Broadway, N€',,' York. 

IT1NTS TO CORRESPONDENTS. 
Names and Address must ac,eoIDllRny all letters or 

IIi) attl'l1liull will ue paill thpl'eto. r.rhis is for 
our illfol'matioll amI not fur pUblicat ion, 

References t., fOl'mt:'r altic1('s OJ' anSW{>l's should give 
tlat(� of vappr and pag!:' 01' numher nf ql1f'stioll, 

Inquiries lint allswt'l't'd ill l 'easonabl l' time should be 
t'l::'l)eutcd: C01TPSl)olllwlltS will lH>al' in mind that 
sump U118Wel'S t'('qn,il'(� not a little l'p-search, and, 
though we {,lldpa ,"or to I 'Ppl ,\' to all ei ther by 
It'tt('l' or' ill this depart m e nt, {'aeb must take 
his tnI'n. 

Buyers w ishing to purchase any al'ti cll' Ilot adver
tisl'd ill our eOll1IBnS will he f U1'n ished with 
ar)Ut'eSSt's of hOllSPS manufac tu ring 01' carry ing' 
the SHllW·. . . 

Special Wl'ltten Information on matteI'S of personal 
l'atIJt>l' than g"Plll"'l'al intf-'t'f>st canuot lw expected 
witlwut \·t'll1lllwl'atioll. 

Scientific Amer�can Supplements rc>ferrt'd to may be 
had at tlH' otticl"'. Pt'ic(' 10 c('llts {'ach. 

Books rt'fpl'red to }!rolllptl:;.' supplied 011 receipt of 
]Jl'i('(·. 

Minerals SPilt for {'xnminntion should be distinctly 
marked or labeled, 

---.... _-------------

(8500) E 0. M writes: I have two 
textbooks on physi!'s which disag,·ee. Mr. 
Spottiswoode, of London, had an induction 
coil made which gave a 42·inch spark. One 
Kays it L"PC]l1it'E'd G (Jl'ove cells to gh'e the 42-
inch spa"k: the other says :\() Grove cells 
we,'e required. Which is right·, A. The 
statement in GOt·don's "glectricity" is that 
with five Grove cells the coil gave a spal'k 
�8 inches long: with 10 cells the spark was 
:\G inches, and with 30 cells it was 421� 
inches long. 2. What difference of potential 
was l'E'f}uh'ed to fOl'ce the sparlr across the 

gap of 4:! inches? A.· We do not know. Prob· 
ably hundreds of thousands of volts. 

(8501) J. C. A. asks: Please inform 
me how to make a strong magnet of .Jessup 

steel. I have tried to make some % inrh 

sqna"e by 3 in('hes long. straight bal's, by 

passing them through a spool of wire with a 

300·volt current, by which they were strongly 

ma�ne.tized, but )ost almost all magnetism in 

about three weeks. How can I make such 

magnets which will retain theil· sU'ength for 

a long time? A. ITeat the bars to be mag· 

netized to a red heat and plunge them into 

water. The"y are then to be magnetized. 

Straight bars do not retain magnetism well. 

They shonltl He in pait's with opposite poles 

towa"d each other, side by side, not end to end, 

01' else in pairs with an kon keeper across the 

poles. They may be laid foul' In a square 

with opposite poles against each other. Laid 

down alone without keepers, the magnetism 

. is rapidly lost. 

( 8502) S. S. asks: Please tell me 
whether' there is any such thing as an abso· 
lute vacuum, and if so, how is it produced? 
A. It is claimed that an absolute vacuum has 
been made by chemical means. The gas reo 
maining after exhaustion had been carried as 
far as possible by means of pumps, was abo 
sorbed by chemicals and the space was then 
empty of gas. a vacuum. Another method 
has been described.' Fill a hard glass tube 
closed at one end with soft glass. This on 
solidifying presents the appear'anre of a glass 
rod, solid throughout. When this is connected 
to an ail' pump and heated so that the soft 
glass melts, the melted glass will drop from 
the top of the tube. just as the mercury do .. 
in the barometer and TOl"l'lcellilln experlme.t. 
Upon rooling the soft glass solld illes agal., 
leaving a complete vacuum In the upper part 
of the tube, 

American 

POWER-MINIMUM COST. 
If you use a pump for 

��
e
{r ba{g'la�l?sb:����I,I� 

ma:;h, tanner's liquor, 
cottonseed oil or tlUid�, 
hot ur cold. thick ()l' thin 
you want to ,l!et the 

TABER ROTARY PUMP 
which doe8the most work at 
the Jeast expense, Simply 
constnlCted Can be rUIl at 
allY desired �reed. Perfect-

1 y durable. All parts are irlLerctlangeHble. �eeds no 
skilled workman. Derects jlunranteed .  ('at.alogue free. 
TABER PUMP CO .• 32 W ells St .. Buffalo. N.Y., U. S. A 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'� Use.-'J'he utili1.ation of 110 volt 
p-Iectrtc circuit� for sman furnace work. By N. �tonroe 
Hopkins. 'I'hi s valuaiJle article is accompani ed by de
tailed worKing drawil1�s on a large scale, anc' the fur
nace can be m:lde by any amateur who is versed in the 
use of t.ools, '[,bis article is contained in SCIEN'I"IF1C 
���E!t\�Ab; �1�1:� ��O�:�qRr �r!a��·: y, §:�

e
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or by any bookseller or newsdealer 

1.�""iiiliiiliJ RE. JOSEF MFG. C{) 
BUffalo, N. Y. 

MORAN FLEXIBLE JOINT 
tor Steam, Ai .. or Liquids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flexible Steam loint Co .• Inc·d, 
149 3d East ;it, LOPISVILLE, Ky. 

Asbesto· 
Metallic 

����� Packings 
SHEETING, GASKETS. TAPE and PISTON PACKINGS, 

Win stan d the hiJZ"hest pressure for eitber st.ea m or 
bydraul\c w crk. Jr Wilte tOT ';amples and price ti<rt. 
C. W. TRAINER I!�G. CO., (Est. 1874),88 fearl St.. Boslon, U. S. A 

Cash Buyers for Farms 
or other real esta.te may be fouud 
throogb me, no matter where located. 

Send de8cr�tion and price and learn m, successful 
1t!.1��r,� i��ri���n��aM��. J�ia-:etP��:r pa�N DE� , 

�8u USE GRINDSTONES P 
l1 so we CUll supply you. All SlZ-eEl 
IIIOll ll1"ci and. 1111II1UI1IIIt'd. alway!! 
kept III st.ock. R�mem,)er. \"!e make a 
�:l

c��:.�g!:B�J
e�� J;�?� ��t�l�o�te-

The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland, O. 

"TANDEM" and "PEERLESS" 
Gas & Gasoline Engines 

Wrile for partloulnrs 

Northern Engineering Works, 
Bit Atwater St., Detroit, Mich. 

THE STEAM TURBINE; THE RTEAM 

!�r���f e�;�imB ;p�T.� �c�: tl��drs ��n�
i
�
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series of articles b avin� cuts of some of the more effi
cientengines of this type -the Parsons\ De Laval, Dow, 
etc.; with exhauRtive tables f.!ivin� the result of test� 
and much -'!eneral datu on the subject. Contat ned in 
SUPPLEMENT Nos. 1306,1307 and 1308. Price 10 
cents each. For Bale by Munn & Co. and all newsdealers 
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CORK WALLS AND FLOORS 
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ty, artistic beauty and eC(fflomy. 
NON PAREIL CORK 

is water-proof, 80und-pl'oof and 
���rt��t

'
ci(�i

f
dj �}���-L������\?il��· 

tary E:.nd is e x cellent for deco
rative ceilings and walls and 
for tlle floors of hou�es) churches, schools, etc., and 
the decks {"If yacht!', etc. 
THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 
If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
Stronge s t 

Grip, Great
est Capacity 
and Durabil

itU, Uheap a nd Accurate. 

\Vestcott Chuck Co., Oneida, N. Y., ll. S. A. 
Ask il�

'��a����, �!r��:.':l�iirr�Cl1tt�g�:�i�� ,G{�an. 

Now is the time to subscribe to the 

SCIENTIfiC AMERICAN 
for the year 1902 , 

Subscription Price, $3 a Year 
3 nonths Trial, 50 cents 

ARE YOU INTERESTED? 
I have a patented Lifeboat whicll will wonderfully 

minimize loss of life from wrecks at sea. Plenty of 
money in it if properly exploited. Patent for sale. 
lAS. MITCHELL. SR., Arrow River, Manitoba Co., Can. 

MODELSl.CHICAGO MODEL WORKS 
!?.9 E.MA.OISON ST CHICAGO. ILL EST.ABL/SHED /867 WR'-� FOR C.AT .... LOGuE OF 'l(10EL SUPPLIES 

Experimental & Model Work 
Oir. &: (td�Yi·ce free. Wm.(i.al"daru & SOIl.45-51 Rt)�e 8t..N .Y. 

NOVELTIES & PATENTED ARTICLES 
Manufactured by Contract . P11nchillg" Dies, Special Ma
ch inery. lG. Kouigslow & Bra .. 181 Seneca St. Cleveland,O. 

M A T C H FACTORY.-DE8CRIPTION of an English factory. SCIENTIFIC AMEUICAN Sup
PLEMENT I 113. Price 10 cents. For sale by M unn & 
Co. and all newsdealers. 

LIGHT MANUfACTURING &£XP£RIM£NTAL WORK 

A-SHUTM£TAL5TAMPING - PUNGHES.&DIE5. 
UTOMOBILESANO PARTS rOR SAM[ 

SPECIAL MACHIN£RY. INQUIRIES SOLlC'TE.D 
.OTTO KONIC,!>LOW- 4� MICHI6ANSHLLVUAND,O. 

VOLNEY W, MASON & CO., 

F ricti on Pull eys, Clutches & Elevators 
PROVIDENCE, R. I. 

INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEED. 12!H31 West 31st St .. New York. 
Best Drying Machines and Coffee Hullers. 

Established 187�. S. E. WOltRELL, HanIlibal� Mo. 

Wonderful Electric Inventions Free 
Sene. 2'cent stamp for particulars and catalogue. 

BUBIEI{ PUBLI�IIING CO., 
Box 109, Lynll, Mass. 

TYPE WHEELS. MOCELB t..'EXPERIMENTAL WORK.SIV.AllM.l\CHI�E.K1 
NOVE1.;TIE8 a. ETC. NEW -:0 6TEnCIl ""ORKS 100 N"aSAU ST .... 'Y_ 

RUBBER STAMP MAKING. - T HI S  
article describe� a simple method of maKing rubber 
����l��al�it�cl�n:.xrft�.��ib� :g��:i��i- wto ���1u

a��i: 
oerience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1 1 1 U. Price 10 <-ents. For 
sale by Mun n & Co. and all newsdealers. 

·1 CE MACHINES, Corliss E ngines..t.Srewers' and Bottlers' Machinery. 'l.'11E VIL'l'ER 
MFG. CO., 899 Clinton Street. Milwaukee Wi •. 

MODELS & EXPERIMENTAL WORK, 
[nventions developed. Special Machinery 

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

MATCH FACTORY MACHINERY. w. E. 
WILLIAMS. Mfr., 1001 Mouadnack BI(lck, ChicRJ2o, U. S. A. 

NOVY READY. 

Cotnpressed Air 
ITS 

LARGE 8VO. 

PRODUCTION, USES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOR OF "MECHANICAl, MOVEllIENTS." 
820 PAGES. 547 ILLUSTRATIONS. 

PRICE, bound in Cloth, $5.00. Half Morocco, $6.50. 
A complete treatise on the subject of Compressed Air, comprising its physical and operatIve 

p,roperties.from a vacuum to its liqui4 for�.. Its therm�dynamics, compressi on, transmission, expall
S10n, and Its uses for power purposes In 1111l1lng and eng1l1eeri11g work; pnel1matic l11otor� shop tools 
air blasts for cleaning and painting. The Sand Blast, air lifts lH1mping- of water acid� and olls: 
a.eration and pnTlficRtion of water supply; railway propUlsion, pn'e1.1111atic tuhe transn{ission , refrigera� 
hon. The Alr Frake, and numerous appliances j11 which compressed air i� a 1110st conveniellt al1d 
economical vehicle for work-with a i r  tables of compression, expallsion and physical properties. 

A most comprehensive work on the subject of Conlpressed Air. . 

� A s pecial illus trated circular of this book � 
...... will be sent to any address on application. ......Jr 

MUNN &- CO.5 
Publishers of the ScientifiC American, 361 proadllfay,I N'ellf York. 
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