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Languages Taught by Mail 
'''Indian CoO'C'c," fnr coffee, M, Sla�ppe.Y . .. .. g,UelS 

"Lee Broom," [01' uroolllS. JJce Broom & Dus-
II ... · � 

Sped"ltl': � 
with .,he aid of the phollo&,,'uph. Only Rllccessful 

method. Speeial1y written I. ( '. !". 
Textbooks teaell you 1.0 {'eH,II and 
understand the la.nguage. The na.-
tive te,�(�he .. 's VUIt'P, tln-ollg-Ii .� the EdIson F.tamlard I'I]OIlU- . '" 
gTaph, teachestheexat�t.pro- " 
nuncm.tion. �irellcll. fipanish 

or German. Circular free. 
I D te rna tion al 4;orresJlond encO 
'chools, BO:1 942, Scranton,Pa. 

ELECTRICAl ENGINEERING 
TAUGHT BY MAIL. 

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

TRICAL ENGINEER?" 
\\�e tl;ach Electrical Engineering, ElectriC Light.ill�. 

Electric RaIlways, �rechall ical EngineerIng, Steam Engi
neerillg, !\Iechanical Drawing', at :,:our hom" by llI�d. 
lilstil\!t� indor!O:t:"ri hv 'l"llos. A. Edi�oll anti otht'rs. 
ELEC'I'IIW,\], 'ES';I S EEl! 1 SI"I'I'IT'I'I<:, Dept. A, 240�242 \\", 28d St. 1'\ew l'orL. 

EARN MORE 
a paying trade or business by mai1. Best books free. 
Our students advance in their chosen field. COurses in 
EIIU'iuceriug, Drafting, A "t, Architecture, 
lUiuiug-. �Uetalhll'g'Y, B lIsille�� .. �tellog'l'aphy, 
J o llrualislI1, Bookkeeping, etc. 

"Vrite for free catalog'ue 6, with full particulars. 
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y. 

Free Scholarships' 
TO A LIMJ1'!::ll NU.IfIIER. 

The Trustees are ready to consider applica.
tions for the Free SchohlfRhips for 1902. 
Courses offered in Mechallical, Elpctrical, Sta.
tionary, l\I arine, Locomoti ve a Ill} Texti) e Engi-
Rteeetffi��t/;fN�::;�i�;
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AMERICAN SCHOOL OF CORRESPONnENCE, 
(Clla.rtered by the Commonwealth of Masaa.chusetta,) 

BOSTON, MASS., U. S. A. 

!��ENCE OF Psychra tisrn 
Taught in a Full Course by Mail by 

PROF. ALBERT VERNON 
Founder and Headmaster of 

TilE VEUNO;ll ACAI,.;iUY 
OF iUEXTAL SCI ENCES. 
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])rof. \'emr,n's worK has been investigated and en� 
dOl'�ed by leadinJ! members of the New York state �en
ate and AssemblY. Tbe Science of Psycbratism teaches 
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their latent powers that they can not only become mas
ters of themselves, but of the condition� nnder which 
��f�r. w�;�f.

aV� .. �6��s
ii]&�����1'bo��keir income oJten ten 

•• Psychic l'henomena of SENT FREE the 'rwclltieth Century" 
postpaid, if you address 

VERSOS A�'AIlE1IY O�' MESTA], IHClESCES, 
2206 EIl�t. Al'enlle. UoeheMter, N. Y. 

THE QUEEN" ORA WING PENS. 
SCIENTIFICALLY SHARPENED. 
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i)ruwing Pens. Only the flnest F.nglish Steel is used in 
the Queen Pens, and tbey are hand�m&de and carefully 
tempered by our improved process. CHJEEN & CO., 
file •• Mathematical. En�ineering and �'Cielltiflc Insfru
went .llakers, 1010 Che8tnut !oIt .. l'bllatlelphia. 

Cash Buyers for Farms 
or other real estate may be found 
through me, no matter where located. 

Send de8cr�tion and price and. learn m, successful 
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W E L L DRILLING 
Machines 

Over 70 sizes and styles\ for dri.lling either deep or 
shallow wells in any kind of soil or roc Ie Mounted 
on wheels or on si11s. With engines or norse powers. 
�trong\ simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

\VILLIA:lIS BROS., Itlmcn, N. Y. 

'DEAFNESS CURED 
Deafness is incurable till the cause is re

moved, Therefore Ear Drums and other aj,titicial aids neyer cure, 
95 per cellt. of all cases of Deafness is eaused from Catarrh, and as 
Catarrh cannot exist under the use of h_\(·tlnn." nobody need 
be Deaf where the Actina Pocket. Buttery is obt.'l.inable. Are 
you seeking a cure t Then lllvestigate •• A(.·tlnn." '''rite to-day 

'for A VALUABLE BOOK-Prof. \Vilson's D ldionary -of Disease, 
}�ree.' New York & I�ondoll Electric A�soe1nt1on, 
929 Walnut St., KaosBs City, Mo. Dept. 19 B. 

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
Strongest 

Grip, Greaf- � 
est Capacitll 
and Durabil

itu, Ohe'''1) and Accurate. 
Westcott Chuck Co., Onei,la, N. Y., U. S. A. 
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50 YEARS' 
EXPERIENCE 

Anyone sending a sketch and descriotion may 
quickly ascertai n our opinion free wbether an 
lllvention IS probably patentable, Communi ca· 

, tions strictly confidential. Halhi book on Paten ts 
sent free. Oldest ag"ency for securing patents. 

PatentR taken through Munn & Co. receive 
special notice. without charge, in the 

Sci�ntific .Rm�rican. 
A handsomely iJ1ustrated weekly. Largest cir· 
culation of any scientific journal. Terms. $3 a 
year: four months. $1. Sold by aU newsdealers. 

MUNN & CO,361 Broadway. New York 
BrlWch omce, w; F st. Waahinll'ton, D. C. 

t,'I' t�o ........ , .. , . . . . , ...... ...... , .. 
"I'nt ItoOlll'Y, ('hip of thl' old Hlo('k t'ignr:-;," 

fol' l'i.c:'\l't>;, L, P. Ilpl'lll:tllll.,., . • •  , • •  , • • •  , 
"HiHing HUll," for ImkillJ,?: PO\\'dpl', :\1. Xlwppt'y 
"ltiHillg :S111J Corf,'E'," fo]' ('Olrl'I', ,\1, Xht'Plh',v .. 

8,V;1ll Knock- > ��=���������::)� 
S,H-t7 Down 
S,H50 Boats of any 
�:i:1:: description. 

"nl!!_lS� 

Esterbrook "Unms :Shot'\" fUI' :-;hOi'H, ('nit, & '\' iggins ... . 
"Vignrillc," fnr pills, U. Tuss(' ............. . ll,iH:: A1IEIIH''\:-i 1I0AT .\- llACHINE eo., 

ROW, l'IAII, AND PLEASURE BOATt'>, 

PIUN'rS. 
"Dr. Dick's Pecall Oil, n for medicille, Gem 

Distributillg Cu .. , .. , . , . .. , ....... ........ . 
"McCol'mick\" fol' 1lIIl'Y\'Htillg mHchinps, Mc· 

Cormick lIal'vpstiH� �lnl'llillc Company. AGo, 4Gl 

A printl'(} copy nf thp sppclfication amI (lrnwin� 
of all,)' patt'llt ill UII' flll'pgoillg list, or nny patt'lI[ 
in print issuP(} siJl('p l�(j:�, will btl furnishpd fl'nm 
this otlic(' for 10 cput H, proviuPI} the name alltl 
lIumber of tlH' pntt'llt Ul'sil'('(l amI the datp ill' 
given. AUI}n'ss l\IU11I1 & Co., :.ml Bronuway, New 
York. 

Canadian patents mny lIOW he ohtnillPd by the in· 
ventors fol' allY of the Inveutiolls lHlmpd in the fore
going list. For terms and. further particulars 
address Munn & Co., 361 Broauway , New York. 

Hotes 
and Querles. 

HINTS '1'0 CORRESPONDENTS. 

Names and Address must ac:company all letters or 
no attentioll will 1](' pai(} tlH'rl'to, This is for 
OUI' infol'mntinll aw} nnt fOI' puhlicntioll. 

References tl) fOl'llH'r Hl'til'lps Ill' HllRWPl'S S hould give 
linte of IHlpt'r awl p:tge 01' 1I1l1Ilht'1' of questioll, 

Inquiries lIot HIlSW("'P(} ill 1'('HS011ahle timp shouhl be 
repeated; COI'I't'SllOlHlplltS will liNt!' ill milHI tlmt 
som£' ans.wPl's I't'quin' not II littlf> l't'sl'ar('h, alHl, 
though WP P1HI(>n�'or tn t'I'JllY tn nIl {'itlwr by 
let tel' or in this u£'partmt'lIt, (,3cb must tak�' 
his turn. 

.Huyers wishing to purc1ulst' :llIy nrticlf' lIot nuver
tisP{l ill our columlls will hp furnishpd with 
a{l{lresses of houses mnnufncturing or cnfl'yillg
thE" snmp. 

Special Written Information Oil mntters of personal 
rathf'r tlulil gpnprnl intprpst cnnnot be expecte{l 
without reIIIUlwrntioll. 

Scientific American Supplements rE"ferl'('d to may Iw 
hnd at till' o ttict' , l'ricf' 10 cellts each, 

Books rpferreu to promptly supplied on receipt of 
price. 

Minerals sent for f'xnmination should be uistinctly 
mnrked 01' labeled. 

(8524 ) J. D. Waite asks: Can it be 
pl'oved that a I'ight angle can be trisected? 
A. The tl'isection of a I'ight angle is a ve,'Y 
simple proposition. The I'adius of a cil'cle is 
equa I to the chol'd of 60 deg. If the radius 
be laid off as a chol'd fl'om one extl'emity of 
the al'C of a quadrant, or the al'C subtending 
a I'ight angle, and a radius be drawn to the 
other extl'emity of the chol'd, the angle formed 
on one side will be 60 deg. and on the other 

side the angle will be 30 deg. or one-thil'd of 
a right angle. 

(8525) A. E. N., Cape Colony, asks: 
Why do steam boilel's explode when. thl'ough 

misfol'tune, a Kteamer sinks: A. The explosion 
of boi lel'K in Kteamel'S that are wl'eeked is 

pl'obably nue to the sudden stopping of the 
engineK and the abandonllltlnt of the tir'el'oom 
by the fi"emen without the pl'oper pl'eeaution 
to check the fires. It takes but a few minutes 
in sueh eaKeK fol' the Kteamel' to oVl'l'balance 

the outlet of steam fl'om the safety valves, 

when the l'ise in pl'eSKUl'e ruptures the boilel's. 
When one explodes, othel's follow by damage 

from the exploded boilel'. 
(8526) G. J. R. asks: Can you give 

me the reason fol' the vibration in a motor or 

generatol' wlwn the al'matUl'e and shaft are 

balanced as neal'ly as possible? I would like 

to see what ,rOUI' opinion is in regal'd to it. 

A. The slightest excess of weight on one side 

will cause a pel'eelltible vibl'ation of an al'ma

tUl'e. As little as one-thousandtl- of the total 

weight will eaUKe a very considerable yibl'a· 

tion. If an al'matl1l'e is perfectly balanced. 

it will I'un so quietly that it is difficult to tell 
whether it is in motion Ol' not, The process 
of balancing an al'matul'e is described in 

Crocker's "Biectric Lighting," Yol. I.. price $3 
by mail. 

(8527) C. H. W. asks in reference to 
the answer to query I'egal'ding the attraction 

of a 5-pound and 1 ;,-pound maKS upon each 

other. 'The mutual attl'action between the 
m m' 

masses is given by the fOl'mula 11'. = K ---
d' 

and to this quantity the lal'gel' mass con

tributes three times as much as the smaller. 

It is true that this attraction acts upon both 

masses equally, and will give to each the same 

quantity of motion. In the case of the ea,·th, 

when a body falls towal'd� it. the ea,·th also 

falls with the Kame quantity of motion towal'd 

that body. But the greater pOl'tion of the rna-I 
tion comes fl'om the maKK of the eal'th. since 

that is enol'mouKly greater than the mass of 
any bod�' falling towal'd it, and thel'efol'e the 

small body moves mudl fal'thel' fl'om this at- I traction than the la I'gel' one does. 

(8528) H. L. B. asks: 1. Would you 
please tell me what pl'oduces the cUl'ly effect 

in bird's eye maple '! A, 'Ve do not know how. 
the meehani('al fOl'ceK act in the gl'owth of the 

wood to prroduce the blll'ls in the bil'd's eye. A 
while ago the qucKtion would have been an

swered, "It is the natUl'e of the tl'ee to gl'OW 
that way." :!. Why is it necessary to only put 

ten 16 candle powel' 10-l-volt lamps on a cil'

cuit 'J A. The amount of current which is al· 
lowed to flow through one cutout in a building 
is regulated by the I'llles of the Board of Fire 
Underwriters and is determined by the risk 01 
setting fire should a fuse blow, 

Mariut! Station, ST. LOU1SJ Mu. 

The "Best" Light 
Is a portable 100 candle power light., cost· 
ing only 2 cts, Ut'l' wf'ek, :MakeR and hurtle 
itg own g-as. Bri,�hter than f'lectricity or 
a("etylene. ana cheaper than kerogene. No 
Dirt. No nrt·as�. Xu Odor. Over 100 styles, 
Lij?hted instantly with a mateh, Every 
lamP warranteO. Agents Wanted Everywhere. 

E "BEST" LIGHT CO 
81 E. 5th Streel, CANTON. OHIO. 

SEPARATORS 
gi ve dry steam. 

HOPPES OIL ELIMINATORS 
remove aU 01 I and Ilrease 
frvm exhaust steam. 

Write for new catalO{f1u of these and our 

Feed-Water Heater and purifier 
. HOPPES :lIFH. (.'0., 

25 J�arch Street. �l.ringfielt:l, Ohio. 

every 
stationers 
Accept 

s nit 
All 

them. 

THE EsTERBItOOK STEEL PEN Cq . 
Work., <Amd .... N.J. 26Jo1tnSlrut, N.l.-

SELECT A PEN 
Suitable lor your handwriting trom a sample card of 12 leading num
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. 
. 

349 Broadway, New York. 

They cost a Ii ttle more. They are worth a great deal more than the ordinary kind. kolu everywhere. 190Z annual i'ree. 
D. M. FERRY &. Co. 

Detroit, Mich. 

A-.��T THS GENUINB W 
I'lJNCTlJREPROOa
-'SELF-HEALING-

NO� 
WILLUNDCOD.AJ!Y. WHERE SUBJECTTO EXAn 
INATION ORbER AT ONCE BEFORE THIS OFFER IS WITH 
DRAWN GIVE SIZE WAHI'ED AND DlAllmR 01 AI .. 
WE PAY_ .EXPRESS 0.1'1 CASH 9ROERS Otl.rc. �' C'ATAlD UNrFRU. CHICAGO,lJ.l. 

COJl.RANDDlPN 
lIND FIFTH IIV'. 

Ul'du(.·(.'(l to Ute )loMt. EWclent, 
filonf(>�t, �llIIple nlld E('ollOmINll ('M('. 

We guarantee our machines perfectly 
automntic in action, to extract aJl the 
gas frum the . 
overproduction 
p_('ovc{l hy (he 
UII{)erwri(eJ'1�. 
lights. Exclusive 
responsible agents. 
Niagara Falls Acetylene 
Gas Machi ne Co., 

NOVV 

Experimental & Model Work 
Gil'. & ndviceJree. Wm.Gardam & Son.45-51 Rose F-t .• N. Y. 

NOVElTIES & PATENTED ARTICLES 
Manufactured bl Contract. Punching Dies, Special Ma
chinery. E. Konlgslow & Bro .. 1S1 Seneca St. Cleveland,(!� 

VOLNEY W, MASON & CO., 
Friction Pulleys,Clutches& Elevators 

PROVIDENCE, R. I. 

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

PARSELL & WEED. 129·131 West 3tst St" New York. 

Inventor's Notice. ts;
o
;:t:nat�A�\�a,:':t'l�f!� 

needing financial asssitance, write with particulars to 
P. Zoehner, 217 East 35th Street. Chicago, Ill. 

LIGHT MAN U FACTURING 
AND EXPERIMENTAL WORK. 

SPECIAL MACHINERY. AUTOMOBILE PARTS. 

OTTO KON ICSLOW CLEVELAND, OHIO. 

RAILROAD For Practical Railroau Mpn. 

R 0 0 K S 
Railroad Inventor. nnd ot

. 

hers 
interested in Rat Jroad WQI'k, 
Practical Switcb Work, $1.00; 
Maintenance of Way Stan· 
dards, $1.50; 'rhe rrrackman's 

Helper. $1.50; tandard 'Turn Outs\ $1.00; American 
¥�!lW��!��
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\-Vood in ('onstruction, Bri{1J;m Ment etc,. 75 cents. B.�. 
Wasson &:: Co., Pub., 91 ... 93 S, J eft'enon St., Chicago, Ill. 

To Man ufacturers-�:;',�I:.�f.,:,
pe
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men cover territory from Denver to Pacific coa�t. Pe"� 
manent display room in Denver. WALLACE & C01.
","-ELL, Manufacturers Agents, Box 612, Denver, Co). 

':'-�'�"-��� 
TYPE WH£.ELS. MODELS s...ExPERIMENTAL WORK_6MAU,MAC.HIJtot'l' 
NO'iELT1£S eo. E.TC. NE.W':D STENCIL WD�IC.:S lOti NASSAU ST N.Y. 

MATCH FACTORY MACHINERY. W. E. 
WI LLIAl'dS. Mfr., 1 001 Mouadnock Bluck, Chicago, U. 8. A. 

Wonderful Electric Inventions Free 
Send 2·cent stamp for particulars and catalogue. 

BUHIJ<:R PUBLISlIL'VG CO., 

Box ""09, I�YIlIl, MOS8. 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery 

E. V. BAILLARO, Fox Btdg .. Franklin Square, New York. 

READY. 

Cotnpressed Air 
ITS 

LARGE 8VO. 

PRO DUCTION, USES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOn OF "lUECHANICAI, IUOVE:lIENTS." 

820 PAGES. 547 ILLUSTRATIONS. 

PRICE. bound in Cloth. $5.00. Half Morocco. $6.500 
A complete treatise on the subject of Compressed Air, comr>rising its physical and operative 

properties from a vacuum to its liquid fortn. Its thermodynamics\ compression, transmission, expall
sion, and its uses for -power--purpoKes in 11lining and engineering work � pneumatic motors, shop tools\ 
air hlasts for cleaning and painting. The Rand Blast\ air lifts, pumping of water, acids and oils; 
aeration and purification of water supply; railway propulsion, pneumatic tuhe transmission, refrigera
tion. The Air Brake, and numerous appliances in which compressed. air is a most convenient and 
economical vehicle for work-with air tahles of compression, expalJ�ion and physical properties. 

A most comprehensive work on the subject of Compressed Air. 
� A sl.ecial i1ll1stratetl circular of this book ____ 
� will be sent to any atltlress on application. �M 

MUNN & CO.� 
Publishers of the Scientific American, 361 JJroadway, New York. 
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