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Languages Taught by Mail 
with t,he aid of'the phoflo&:,rnph. Only fHteeessful method. Hpe(�iaJly writtell I. (:. 1'. , 'l' __ ·xtbooks tea(�h you to read and understand the lallgua�e. The na·· 

tll�: :!di� l����a�::{:��(i V·II��!��] 
gl�}��i�rro���ej'���h���R!'lY8)] 01' German. Circular free. 

International Correspondence 
ebools, Box 042, Seranton,Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. Write for our Free Illustrated Book. 
"CAN I BECOME AN ELEC­

TRICAL ENGINEER?" 
\\"e h·ach Electrical Enginet'rinl!:. E]('('tru: J�ightillg-, 

Electric Railways. Mechaniiial Engineerlllg,St�am En�i. 
neering, Mechanical Drawing, at �:our hOlllo> by mali. 
lll�titllte indorsE"�i bv Thos . .'\. EfliROn anfi others. 
ELt:CTIUCAL 'E�GI�EEH I�!ilTl'lT'l'E, 

Dept. A. 240.242 \\�. 23d St. S (",. York. 

For the lazy 
There is not much chance. If you are not lazy, you can 
Earn More �� y��tbo;::n i�U����lj study in your spare time. The best courses for home study al'e ours. Electl' ica(\ llIechuui­(�al, t-:.team, lllinhur and Civil En2'ineel'. 
illa:; ,ll et al l u r,u', AI't, Archite('tll1·.·, 
.1 4111 rnnli�'n, En"lh,h IIraucbe,.., �'t�1l0" 
1CrJI.,hy,. 111achine Design and Mechanical l)rlllvulg. Low price, easy terms. Mt:'ntion subjects interested in and ask for Ca1,alogue NO.6, 

THE CO N SOLIDATED SCHOO LS, 
Embracing tbe United Correspondence Schools, 
'J'he lnstitute for Home Study of EngineerinJ:, 
and the Correspondence Scbool of 'recbnology, 
154.156, 15S "�If'th Ay('., X. Y. 

It trlumphs over obstacles j it enables you to gratify your highest a m  b i t  i o n  Sj to achieve i to accomplish; to win. It marks the difference be­tween success and failure and makes man the supreme master of his dec;tiny. By our new system you can learn this wonderful science in a few days at your own home, you Lan cure diseases, bad habits and wield wonderful power and influence over others. Our richly illustrated book on] lypno­tism, Per.sonal Magnetism, �Jag­netic Healing, etc., tells how. It'� 
free. It is intensely interesting and full of startling surprises. It has been the me�ns of starting thousands of persons on the road to success. A postal card dropped in the box at the corner will hring this wonderful book to your very door. Address, 
New YOl'1c.Jnstitute of Science, 
Dl'pt. P. T. 4. Rochester" N, Y. 

LlB�ARY OF 

Engineering Practice 
(Printed solely for our students) 

(tO�R���ri���� �h��i� ��de8 S�� 
r;��;�� &C���fi{� th�rs�rr:�� ��!

·

r.�(;���� 
these valuable rete ence books will be given 

FREE OF CHARGE 
with each full engineering scholarr;hip. durin� 
the month of December. .As the edition l8 
limited applications can be consldel'ed only 
in the order received, 

What better Christ ma s gift can be given 8 young man than an opportunity to increas� hIS 
earning-power? Ascholanhlp In the Amencan 
School of Co rel5pondence offer88uch an oppor­
tunity. Thorough instruction at home in 

ELECTRICAL TEXTILE 

LOCOMOTIVE MAR.NE 

Engineering 
HEATING VENTILATION PLUMBING 

MECHANICAL DRAWING 

under instructors who a.re teachers a.luI'grad,." 
uatel! from the grea t technicalschoo18 of BOston. 

The advanta!Jf'.8 offered b!l a scltoollocated in 
an educational centre like Bosfon and chartered 
by the Commonwealth of Massachusetts, are 
se�f-el,identfo �r.erJl tMR1.:ingreader. 

Handbook. describing couree&, may be had on application. 

American School 01 Correspondence 
BOSTON, MASS ., U. S. A. 

'Blin dness , , 
Pr •• _ted and Oured By the Great ,. Acuna," an Electrical Pocket Battery which 

etc. Cures Granulated ���oR:8���a:aV\�i:��rp����
s
� 

proof. of cur,es given, No Cullinc: or Druge;ing, Eight­een yeai's' success. Write for our 80-page Dictionary of Diseases, Free. Address. 
NEW YORK & 1-0\'00'\ ELEf'TRW ASS'\' 

Depl.ll*. Arliu.lonBuildiu¥:. K .. u .... c.;,ly. Mo. 
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nn\'l'S TO l'llItUI,;HPO:\']l[,:\,TS. 

Names and Address must H{'(�Olllpml�' all It'ttf-'I'S 01' no attC'ntion will bl' paid thpl'pto, This, i� for Olll' information and not for puhlieation. References to fOl'llwl' a I'tielt's 01' allSWC'I'S should give datp of !Jape!' and pagt' 01' lIumht'1' of lIllt-sUon, Inquiries 1I0t ullswel'ed ill I'easonable timf' should lJt� l'Ppputf'd; eO ITespontil'lIts will h('al' in mind that 
S0l11P answt'I'S l'Pquil'P 110t a littlC' l't'sC'Hl'eh, a11t1, though we l'IUlt'HYOI' to l'l'ply to all ('ithp!, hy ktte!' 01' in this dC'pm'tmPllt. (�ach must ta lil� his tUI·H. Buyers wishing to pUl'ehase any a!'ticlC' not Hllve['­tis .... d in our ('OhlJllIl� will ht' fUl'nislwd with lllldl'C'ssl's of houst,� manufaetul'ing 01' cal' l'ying tht' Halllt'. Special Written Information 011 mattl:'l's of pt'l'sonal l'atlwl' thUll gpIlPI'a1 intC'I'C'�t ,l'allllot he l'xpectl'd without l't'mUlll'ratioll. Scientific American Supplements J'C'ff-'l'l"t:'d to IIlUY he had at thl' "t1iet'. PI'i('C' 10 {'pnts {,Heh. Books rC'fpl'l't'd to IJI'OIuptJy SUllPliC'd on l't'cC'ipt of pl'icp. Minerals sC'nt fOJ' examination should he distinctly marked 01' laheled. 

(8467) H. S. P. writes: In 1666 Sir 

Tsaa," Xcwton explained that white or colOl'less 

light is a lnixtul'e of an infinite number of 
diffprently colored ray". ilift'prin!( in refl'angi­

hility. the red being [east and the violet most 

I·efrangible. Does this fact apply only to 
light or is white paint also a mixtul'e of dif­
ferently colored onl's '! A. In mixing lights 

the different tints He cast upon a surfa"e and 

there blend. 'Ve see the ,"omhined effe(·t of 
the dilferent rays. This is the manner in 
whit'h the seven colors of the spectl'um as 

Newton named thpm, red, orange, yellow, 

green. blue. indigo, and violet, rna," be com­

binf'd to form white light. P aints are mixed 

in ('0[01' by a different process. 'Yhen white 
light st!'ikes a paint the paint absorbs some of 

the !"aYH and I'etlects the rest. The rays re­

fleded !(ivp the paint the (,0[01' by which we 

recognize it. Tints a Hhade of yellow may be 
fOllnd whic'h absorbs all of white light above 
the gl'l'en and reflects the I'est. A blue may 

be fOllnd whieh ah"orhs all helow the green 
anil re!l{'t'I" the rest of white l ight. [f these 

two paints are mixed they each absOl'b aH be­
fore. and lw('anse green iH the only ('0101' whieh 

both can I·etled. the mixtul'e absorbs all of the 
white light {'xcept gl'een and I'e/lects only 

green. This is the 'I'eason why we say that 

yellow and blue mixed are green. If instead 

we had "ast the yellow anil the blue light of 
these paintH upon a white surface, the two 
l ights would have cOlnbilled and given us 
white, since these two ('OIOl'H contained all the 

elements of white light. You cannot mix ('01-

ol'ed paints to pl'odtH'e white. If paints of 
all the colol's of the rainbolV wel'e mixed. the 
I'esult would be a vel'y dal'k mild, a co[oI' diffi­
cult to name. 

(8468) J. C. P. asks: How may nickel 

be remo\'ed from COP1WI' al't ideH b�' electl'olYHis 'f 
"'ill an orilinary plating solution do the 1V0rk, 
pl'oyided the nit-keled COPIH'I' is made the anode'! 
A. The plating ("1Il he transferred \0 the 
cathode by making the plated al·tiele the 

anode as �·ou �uggest. As soon as the niekel 

is off from any pal't, coppel' will then be ear­
ried over. 

(8469) G. O. H. asks: Will you kindly 

infol'm SOIlW inquiring friends on what con(li­
tions depend the hazy appearance of the atmos­

phere known as H]ndian HUmmel''' at this season 

of the yea 1"1 I can find no reference to it in 

such works on meteol'ology as I have acceHH to. 
A. The hazy atmosphel'e of late summel' and 

early autumn is due ('hiefly to soliu pal·tieles 

in the ail'. You will finll it de"cl'ibed in Hlls­
sell's "�[eteol'ology." pri('e Ijq hy mail. 

(8470) J. O. J. a�ks: What is the true 

theory of the wind going into the "'ind Cave 

THE SAMUEL WINSLOW SKATE MFG. CO. 

Manufacturers of PLAIN AND WINSLOW'S BALL�BEARINO SKATES. 
SE:>iD FOlt CATALOGUE. 

WORCESTER, MASS., U. S. A. 

"LIGHT OF ASIA" LAMP 
The Smallest Porta· 
ble Electric Light. 
UnJike all otber portable 
��t���t t�i ��:t:rieJ� �� p t�leo 
nut del el'iol'ate uJlle�8 used 
Fo:' a flood light tor stlOrt interval�, thiM lamJ-) I s unex­celled. 'rtle" I J il(bl of Asia 'I Lamp is made with H. view to beauty. and iK mounted in an aluminUm shell covered with tine leather, Weight, ax; oz. � in. di­ametAr. 8 inches long. 

LargeI' sizes at 83 & $3.�O. 
ELECTRIC CON TRACT CO., 

53 MA[DEN lANE, NEW YORK. 

$2.50 

TrYPEWRITERS 
AbBolutelyNew MAlIiHATTA.N at mucb lesB than manufacturers prices. Second-hand, all makes. Send for Oatalogue. 
F. S. WEBSTER CO.. 333 Congres. St., Boston. Mass. 

NEHRING�S 
fOCUSING fiNDER 

May be ut'led with any Folding Camera such as the Prc!11o, lj,Oco. Cartridge Kodak. Century, Wizard. etc It tells eX8ct Iy whether your picture is in or out of focus and does a.way with the ground glass and the cumt'erSOllle focusing clott... Pictures of parades, children at play. ammal8 and scenes t'rom Hfe can now be made when tIte object show!ool at its best in the flnder. and as the lens in SHme is of the same focal length as the lens in the camera, absolutely sharp pictures wilJ resllh. No t1ttinJ.t neces­sary. Send focus of your lens j if y<'u cannot measure It. send �hutter and lens to us with your order, Frh�e com-���67i{5:&j�Y tor use, 4x5, $5.1X1; 5:>:7, $7.00; t%x8�. $IL.IIG; 

U. NEHRING, Oept. S, 16 E. 42d Street, New York. 

W I GS 
FOR MEN ANoWOMEN Artistically l11ade from finest selected hair, faultless in fit. natura' and graceful in appear­ance, comfortahleand healthful. The lowest prices consistent with first class work. 

Send for circlllar containing rnles for measure­ment, and prices to 
ROBERTS SPECIALTY COrIPANY, 

114 DEARBORN STREET, CHICAGO. 

The "Best" Light 
f�: ��fia2b��s�':e����t.p����i��ldtb���; 
its own gas, Brighter than electricity or acetyle-ne, and cheaper than kerosene, No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instan'(;ly with a matcb. Every lamp warranted. Agents Wanted Everywhere. 

THE "BEST" LIGHT CO. 
87 E. 5th Street, CANTON OHIO. 

1 P:�'i)J !'u�,�, al�::���J�::=tes for $ 25 
The "WILLARD STEEL RANGE!! 

�!�e� t�I;nI�d::,o��e�r17��;i.2�!f���1�lXJTt!��?��·dla�g�o�:���g:fr�e�sg��lg:. 
faJAUANTEE)) TO RF. AS REPRE!SENTE)). Write for free descriptive circular8 and testimonials jrom parties in your section who are using one. \ 

W M. 0. WILLARD, Dept. 14, 619 N. 4th St., St. Louis,. Mo. 
AHENT!S WANT.;)) TO !SEJ.I. FUR CA�II OR ON c.;REIHT. 

illATCII FACTORY �IAc.;IIISERY. W. E. 
\V IJ,LIAM8.Mf,,-.UXn Monaonock Bluck. Cbica4Zo, U. S. A. 

Experimental & Model Work 
Cir. & ftdl'i.cefree. Wm.Gardam & Son.45-5 1 Rose St .. N.Y. 

PATENTED' ARTICLES 

W A��i��'D�������1�A�8 �!�:�t�v:��!!�n!t�:/ wilJ be tleld at the Naval Academy. Annapolis, 3hL .January 10, 1002, for a first-cla&'i marine engine uno bOiler draftsman at 1£.00 per diem. For application UJHt furtber informatiOll. apply to Superintendent. 1\'nvul Academy, Annapolis, Md. 

WAN'l'E O.-Experisoced man as Chief Draftsman With 1arJ;E:concern. Must be experienced and familiar with tool work and sbop metbods. t:AiiH, Box 773, N. Y. 

in Houth !lakota. at ('erlain seasons, and going AND NOVELTIES InA))E TO OR))ER 
out again at oUIPr HeaHonH '! And doeH this ill qm:mtities by contJ'act. Reliable Gasoline Engines. Stationary. Marine or Portable. Complete Hoisting Outfits 4 to 6 H. P. for 
prove that thel'e are two openin!(s'l A. This phe- Establisbed 1875. OTTO KON[GSlOW. C[evela nd. Ohio. �ra��s. 8����� u���,.es, etc. Mianus :Motor Work�. 
nomenon has been notiel'd in eaves for at leaHt 0 A XP R A WORK three thousand yeal·s. The theory of the old M DEL NO E E IMENT l . 
Greeks was that eaves were the lungs of the 

F:lectrical and 31echanicallnstruments. SmAll )lach'y ��� �:ro��) �'-1�hh:eG���I�eest�T�r�� se�d i<: cpg!:�fhhee� 
ea'rth; hence theil' word "nntl'on," a breathing­
place. .1·;ollls was fabled to sit in a cave hold­

ing all the winds in his fist. Tl'avelel's' tales 
relate that the blowing "ayes in Asia often 
caN'Y ('at'aYans away, Thomas .Jeffel'son 
vividly dpsc'I'ib{'d tlw blowing ('aye of Panthel' 
Gap in the Alleghanies. Pl'of. Silliman, [n 
185�, s01lght to explain the blowing of llam­
moth Caye on chemical IH·inciples. The theory 

now accepted is that the eave-ail' has a uniform 

tempel'atUl'e the year al'ollnd. 'Yhen the ai<' 
outside iH warmer an 01ltwal'd cUl'rent is 

created, and the reyel'se when the outside ail' 

is colder. The atmoSIJhel'ic C1l1'l'ent does not 

"prove two op enings :" but if they exist the 

fact might help to inerease the aetiYity of it 
by ventilation. This subject is fully dis('ussed 
in Hovey's "Celebl'ated American ('avel'lls." 

(8471 ) W. M. R. asks as to the 

method of making what is called Fl'ench silver 
gl'ay on si.lver-plated hal'(lwal·e. Is the finisb 

done by band 01' on a wheel? If on a wheel. 
what I<ind of a wheel? A. Place tbe sllver­
plated wal'e in an aqueolls solution of. penta 

sul phide of potassinm. Allow it to remain 

until the desired color is obtained. ThIs de­
pends upon the stl'ength of the solution and 
the time [t [0 immersed. Wash the articles, 

dry them, and polish with a buff wheel covered 
with chamois skin charged with fine l'Ouge 0" 
upon n cotton wheel chal'ged with the same 
watel'lal. 

EDWARD klE[NSCHM[DT, 122 Fullun St., New York. 

VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 

INVENTIONS PERFECTED. 
Accurate Mode[ and Tool Work. Write for C ircular. 

PARSELL & WEED, t29-[3[ West 3[st St .. New York. 

ne�t ))r}'intl ;Un cbine .. and Coffee Hullers. Establisbed 187!.. �. E. \V(JHH";J�L. Hannibal, Mo. 

stroyer." Torch recently patented. Fred Reinlein, Mt. Vernon, Ill. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BA[llARD. Fox B[dg., Frank[in Square, New York. 

A Dictionary of English,Slography,Geography,Flction,etc. 

NEW EDITION. 25,000 r:h;;.��r::�. 

Prepared under the direct supervision ofW. T. HARRIS, Ph.D., LL.D., United 1IJ!!�fI!Ill 
States Commissioner of Education, assisted by a large corps of competent specialists, 
New P lates Through0'Stoo II1�;t

C
rt;.t�,;::,:.

lngs. 2364 Pages' III!f!MI!ill 
Useful An Ideal Christmas Present Att ractive 
Reliable Lasting 

A[so Webster's Collegiate Dictionary with a valuable Scottish Glossary, etc. 
"""" .01:'''''.,1-...,. U First class in quali ty, second class in size." Nicltalas Murray Bulle,.. � 
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