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Languages Taught by Mail
with the aid of the phonograph. Only sm cessful
method. Specially written I €.
Texthooks teach you to read md
understand thelanguage. The na-

tive teacher’s voice, throngh
= tl1e L dise nStandard I'hono-
“4 graph,teachestheexact pro-
Tunciation. F' rench, Spanish
or German. Circular free.
International Correspondence
y Box 942, Scranton,Pa,
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ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write tor our Free 1llustrated Book.
s« CAN | BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Englneermg,xlesm Engi-
neering, Mechanical Drawing, at vour hame by mail.
Institute_indorsed by Thos. A. Edison and othe
FL[LCTR]L AL'ENGINEER INSTIT E

Dept. A, 240.242 W, 23d 8&t. New York.

For the lazy

There is not much chance. If you are not lazy,

you can

in your own business
Ea rn MOI'e or ynn()ther if you'll
study in your spare time. The best courses for
home study are ours. Electrical, Mechani-
cil, Steam, Mining and Civil Engineer-
ime; Metallurgy, Art, Architecture,
Journalisim, English Branches, Steno-
vraphy. Machine Design and Mechanical
Drawing. Low price, easy terms. Mention
subjects interested io and ask for Cawalogue No. 6.

THE CONSOLIDATED SCHOOLS,
Embracing the United Correspondence Schools,
The Institute for Home Study of Engineering,
and the Correspondence School of Technology,
154, 156, 158 Fifth Ave.,, N. Yo

*DERSONAL MAGNETIS!T S
e rd

Ittriumphsoverobstacles;
itenables youtogratify your
highest ambitions; to
achieve; to accomplish; to
win. 1t marks the difference be-
tween success and failure and
makes man the supreme master cf
his destiny. By our new system
you can learn this wonderful
science in a few days at your own
home, you can cure diseases, bad
habitsandwield wonderful power
and influence over others. Our
richly illustrated book on Hypno-
tism, Persanal Magnetism, Mag-
netic Healing, etc, tells how. It’s
free. It is mtensely interesting
and full of startling surprises. It
has been the means of starting
thousands of persons on the road
to success. A postalcarddropped
in the box at the corner will hring
this wonderful book to your very
door, Address,

New Yorkdnstitute of Science,
Dept. P. T. 4.  Rochestery N, Y.

SPECIAL HOLIDAY EDITION

LIBRARY OF
Engineering Practice

(Printed solely for our students)

COMPRISES over 2500 quarto pages from
our Electrical, Mechanical and Steam
Engineering Coursee. bound in half morocco
leather. Aga special Christmas offer, asct of
these valuable refe ence books will be given

FREE OF CHARGE

with each full eng:neenng scholarship, during
the month of December. As the edition is
Uimited applications can be considered only
in the order received.

What better Christmas gift can be given a
young man than an opportunity to increase his
earning-power? Ascholarchip in the A merican
8chool of Co respondence offerssuch an oppor-
tunity. Thorough instruction at home in

MECHAMICAL ELECTRICAL TEXTILE
SBTATIONARY LOCOMOTIVE MARINE

Engineering

HEATING VENTILATION PLUMBING
MECHANICAL DRAWING

under instructors who are teachers and®grad-
uates from the great technical schools of Boston.

The advantages offered by a school located in
an educational centre like Boston and chartered
by the Ce ealth of Me h 8, are
self-evidentto every thmkmgreader

Handbook, describing courees, may be had
on application.

American School of Correspondence
BOSTON, MASS., U. S. A.
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Blindness

Prevented and Cured
By the Greati “ Actina,” an
Electrical Pocket Battery which
removes Cataracts, Pterygiums,
etc. Cures Granulated Lids. Restores Vision. Positive
proof.of curesgiven. No Cutting or Drugeing, Eight-
een years’ succéss, Write for our 80-page Dictionary of
Diseases, Free. Address.

NEW YORK & LONDON ELECTRIC ASS’N
Dept. 19, Arlington Building, Kansas City, Mo.

and Queries..

ITRIS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will e paid thereto.  This is for
our information and not for publication.

References to former articles or answoers should give
date of paper and page or number of gquestion.

Inquiries not answered in reasonable time should be
repeated: correspondents will bemr in mind that
some answers require not a little rvesearceh, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any

article not adver-

tised in ow columns will be fwrnished with
addresses of houses manufacturing or carrying
the sanme.

Special Written Information on matters of personal
vather than Zeneral interest cannot be expected
without remuneration.

Scientific American Supplements referred to may he
had at the oftice.  Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent forr examination should be distinetly
marked or labeled.

(8467) H. S. P. writes: In 1666 Sir
Tsaac¢ Newton explained that white or colorless
light is a mixture of an intinite number of
differently colored rays, differing in refrangi-
bility, the red being least and the violet most
refrangible. Does this fact apply only to
light or is white paint also a mixture of dif-
ferently colored ones? A. In mixing lights
the different tints are cast upon a surtace and
there blend. \WWe see the combined effect of
the different rays. "This is the manner in
which the seven colors of the spectrum as
Newton named them, red, orange, yellow,
greeu. blue. indigo, and violet, may be com-
bined to form white light. I’aints are mixed
in color by a different process. \Vhen white
light strikes a paint the paint absorbs some of
the rays and retlects the rest. The rays re-
flected give the paint the color by which we
recognize it. Thus a shade of yellow may be
found which absorbs all of white light above
the green and reflects the rest. A blue may
be found which absorbs all below the green
and retlects the rest of white light. If these
two paints are mixed they each absorb as be-
fore, and because green is the only color which
both can retlect, the mixture absorbs all of the

white light except green and reflects only
green. This is the -reason why we say that
vellow and blue mixed are green. If instead
we had rast the yellow and the blue light of
these paints upon a white surface, the two
lights would have combined and given us

white, since these two colors contained all the
elements of white light. You cannot mix col-
ored paints to produce white. If paints of
all the colors of the rainbow were mixed, the
result would be a very dark mud, a color diffi-
cult to name.

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

be removed frrom copper articles by electrolysis ¥

Will an ordinary plating solution do the work, |

provided the nickeled copper is made the anode
A. The plating can be transferred to the
cathode by making the plated article the
anode as you suggest. As soon as the nickel
is off from any part, copper will then be car-
ried over.

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

inform some inquiring friends on what condi-

tions depend the hazy appearance of the atmos- |

phere known as ‘“Indian summer’” at this season
of the year” 1 can find no reference to it in
such works on meteorology as I have access to.
A. The hazy atmosphere of late summer and
early autumn is due chiefly to solid particles
in the air. You will find it described in Rus-
sell's “Meteorology.” price ¥4 by mail.

(8470) J. 0. J. asks: What is the true

theory of the wind going into the \Vind Cave
in South Dakota. at certain seasons, and going
out again at other seasonsy And does tllis
prove that there are two openings? A. This p]le-
nomenon has been noticed in caves for at least
three thousand years. The theory of the old
Greeks was that caves were the lungs of the
earth; hence their word “antron.” a breathing-

place. .1iolus was fabled to sit in a cave hold-
ing all the winds in his fist. 'I'ravelers’ tales
relate that the blowing caves in Asia often
cam'y caravans away. Thomas Jefferson

vividly described the blowing cave of IPPanther
Gap in the Alleghanies. I'rof. Silliman, In
1852, sought to explain the blowing of Mam-
moth Cave on chemical principtes. The theory
now accepted is that the cave-air has a uniform
temperature the year around. \When the air
outside is warmer an outward current is
created, and the reverse when the outside air
is colder. The atmospheric current does not
‘“prove two openings:’' but if they exist the
fact might help to increase the activity of it
by ventilation. This subject is fully discussed
in IHovey's “Celebrated American Caverns.”

(8471) W. M. R. asks as to the
method of making what is called French silver
gray on silver-plated hardware. TIs the finish
done by hand or on a wheel? If on a wheel
what kind of a wheel? A. Place tbe sllver-
plated ware in an aqueous solution of penta
sulphide of potassinm. Allow it to remain
until the desired color is obtained. This de-
pends upon the strength of the solution and
the time it is immersed. Wash the articles,
dry them, and polish with a buff wheel covered
with chamois skin charged with fine rouge or
upon a cotton wheel charged with the same
material.

THE SAMUEL WINSLOW SKATE MFG. CO.

Manufacturers of PLAIN AND WINSLOW'’S BALL-BEARING SKATES.

SENDP FOR CATALOGUE.
WORCESTER, MASS.,

u. S. A.

“LIGHT OF ASIA” |_AMP

The Smallest Porta- $2 50

ble Electric Light.

Unhke all other portable
ihtb the batteries of the

ht ot Asia” lLamp de
not del eriorate unless used
For a {zood Jight tor short
intervals, this_ lamp 18 unex-
celled. The “Lixhtof Asia”
Lamp is made with a view to
beauty, and is mounted in an
aluminum shell covered with tine
leather. Weight, 3¢ oz % iu. di-
ameter. 8inches long.

Larger sizes at 83 & %3.50.

ELECTRIC CONTRACT CO,,
53 MAIDEN LANE, NEW YORK.

W 22740045 Woror €. ol

TRICYCLE
RUNABOUT}

ECORD.
AUTOMOBILE

& LAUNCH| l Rs 5

UNQUESTIONABLY THE LARGEST AMERICAN MANUEACTURERS:
uyBureng Y

TYPEWRITERS

Abgolutely New MANH ATTAN at much less thun
manufacturers prices. Second-hand, all makes. Send
for Catalogue.

F. S. WEBSTER CO.,

333 Congress St., Boston, Mass.

roco,

NEMNMRING’S

FOCUSING FINDER

May be ured with any Folding Camera such as the Premo,
Cartridge Kodak, Century, Wizard, etc
exsctly whether your picture is in or out of focus and
does away with the ground glass and the cumtersome
focusing cloth.
ammals and scenes trom Jife can now be made when tlie
object show~ at its best in the finder, and as the lens in
snme is of the same focal length as thelensin the camera,
absolutely sharp pictures wiil resuli.
sary. Send focus of your lens; if you cannot measure 1t,
send shutter and lens to us with your order.
gl%enrﬁefmy tor use, 4x5, 5.00; 5x7, $7.00; €ex8%. ¥1G.0G;
X

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

1t tells

Pictures of parades, children at play,

No tittmg neces-

Frice com-

FoRMEN ANoWOMEN

Artistically made from finest
selected hair, faultless in fit,
natura' and graccful in appear-

v N I ﬁs ance, comfortableand healthful.

The lowest prices consistent with first class work.
Send for circular containing rules for measure-
ment, and prices to

ROBERTS SPECIALTY COTIPANY,
114 DEARBORN STREET, CHICAGO.

1 Pay The

Will ghip C. O

AGENTS WANTED TO SELL

MACHINERY. W.
1001 Monaanock Bluck, Chicago, U. S. A.

‘ ODEL _&CHICAGOMODELWOHKS

MATCII FACTORY
WILLIAMS. MfiL,

Experimental & Model Work

Cir. & advicefree. W m.GGardam & Son.45-51 Rose St.,N.Y.

PATENTED ARTICLES

AND NOVELTIES }ARE ity corier

in quantities by contract.
Lstabhshed 1875. OTTO KONIGSLOW, Cleveland. Ohio.

MODEL AND EXPERIMENTAL WORK.

Klectrical and Mechanical lustruments. Smali Mach’y
EDWARD KLEINSCHMIDT, 122 Fuitun St., New York.

'NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Pnnching Dies, '-pm-ull Ma-
chinery, K. Konigslow & Bro,, 18] Seneca St Cleveland, O,

VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches & Elevators
PROVIDENCE, R. I.

INVENTIONS PERFECTED.

Accurate Model and Tool Work. Write for Circular.
PARSELL & WEED, 129-131 West 3lst St., New York
Best Drying Jhchmes and_Coflee Hnllers.

Established 187%. S. E. WoRRELL, Hannibal, Mo.

. . to any station in the United States for

The “WILLARD STEEL RANGE™

Has 6 8-in, lids, oven 17Tx12x2, 15
grate, burns wood or coal, weighs 400 1bs.,

GUARANTEED TO RE AS REPRENENTED.
circulars and testimonials irom parties in your section who are using one.

WM. G. WILLARD, Dept.
FOR CASII OR ON

E.

The “Best” Light

1s a portable 100 candle power light, cost-
ing only 2 cts. per week. Makesand burns
its own gas, Brighter than electricity or
acetylene, and cheaper than kerosene, No
Dirt.” No Grease. No Odor. @ver 100 styles.
Lighted instantly with a matcb. Every
1amp warranted. Agents Wanted Everywhere.

THE “BEST” LIGHT CO.
87 E. 5th Street, CANTON OHID.

Freight_-» $2 g

wllen reserveir, large warming closet, duplex
lined throughout with asbestos.

Write for free descriptive

14, 619 N, 4th St., St. Louis, Mo.
CREDIT.

\( TANTED.—FIRST-CLASS MARINE ENGINE AND

Boiler Braftsman. A competitive examinatio:
will be held at the Naval Academy, Annapolis, Md..
January 10. 1%2. for a first-class marine engine and
boiler draftsman at $€.00 per diem. For application and
further information, apply to Superintendent. Navul
Academy, Annapolis, Md.

Special Machinery mnnufactured.
mental wnrk Special manufacturing.
‘ilnmpum Company, Cleveland

Models, Expert-
Globe Machine &
72 Humilton, N.
WANTEID. —hxkvrwumclman as Chief Draftsman with
largeconcern. Must be experienced and famllmr thh
tooll work and shop methods. CASH, Box 773, N

Reliable Gasoline Engines. Stationary, Marine
or Portable. Complete Hoisting Outfits 4 to6 H. P. for
Cargo., Oyster Dred es, etc. Mianus Motor Works,
Mianus, Cenn., U. S.

\VA N’I‘El). —Shrewd Investorsto send for copyn§hted
an

free book. *“The Gasoline Torch
gtroyer.” Torch recently patented. Pred Reinlein, Mt.

Vernon, 11).
TR

TYPE WHEELS. MGDEL! &E!PEHIM“H"L WORK. SMALL MACHINERY
MOVELTIES & ETC, HEW T TEMCIL WORKS 100 MASSAU ST N.Y.

AGENTS.—

and physician

|GE s

MUDEI.S [& EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklin Square,

N‘: dally made by agents selling oar
Claim File. Tsed by every merchant
Sayers & (o, DD, 408 Olive St. Louis, Mo,

'\U\( ll INES ‘.(‘nrllhs Engines, Bre
Bottlers’ Machinery. THE V
MM. CO., 80 Clinton Street, \lllmmku‘» Wis

New York.

WEBSTER S

New Plates Throughot;‘l.

Ri
000 Illustrations.

£ WEBSTER'S INTERNATIONAL DICTIONARY

wTERNATIoNAL | A Dictionary of English,Biography,Geography,Fiction,etc.

penen/ NEW EDITION.

Prepared under the direct supervision of W. T. HARRIS, Ph.D., LL.D., United
StatesCommissioner of Education, assisted by a large corps cf competent specialists.

New Words,
Phrases etc.

25,000

ch Bindings. 2364 Pages.

Useful
Reliable

An Ideal Christmas Present

Altractive
Lasting

af both books

G. & C. ‘\r’TERR]AM C O., Publishers, Springfield, Mass., U. S. A.

Also Webster’s Collegiate Dictionary withavaluable Scottish Glossary, etc.
“ First class in quality, second class in size.”

Nickolas Murray Butles.

sent-om gpplication.”
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