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ONLY ONE DIAL TO TUNE

Wonderful offer direct from the factory! The world’s greatest radio.

A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will
ship it to your home for 30 days® gree trial. Test it under all conditions. Test it for distance, vol-

ume and tonal quality — and if you are not convinced that it is the best single dial set you ever
heard, return it to the factory. We don’t want your money unless you are completely satisfied.

Metrodyne Super-Seven Radio

N T 00 .0 lllllllllllllllw
BIG PROFITS =
TO AGENTS AND DEALERS =

Qur Agents and Dealers make big money
selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority
= of Metrodynes right in your home. Metro-
dyne Radios have no competition. Lowest =
wholesale prices. Demonstrating set on 30
days’ free trial. Greatest money-making
opportunity. Send coupon below—or a let-
ter— for our agent’s proposition.

MIIIIHIIHIIIIIIII!|UHIIIHII]HI[Illl!lllll!il||Iilll|]Hll 10

30
Days’ FREE Trial

Metrodyne Super-Six

Another triumph in radio. Here’s the new 1927 model Metro-
dyne 6 tube long distance tuned radio frequency receiving set. Ap-
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Easy to operate. Dials easily logged. Tune in vour favorite station
instantly on same dial readings every time. No guessing.

Mr. Howard. of Chicago. said: ‘“While five Chicago broadcasting stations
were on the air 1 tuned in seventeen out-of-town stations. inclnding New
York and San Franeisco, on my lond speaker horn, very loud and clear, as

though they were all in Chicago.”

We are one of the pioneers of radio. The success of Metro-
dyne sets is due to our liberal 30 days’ free trial oif‘er,
which gives you the opportunity of trying before buying.

METRO ELECTRIC COMPANY

2161-71 N. California Ave. + Dept. 169

A single dial control, 7 tube, tuned
radio frequency set. Approved by
America’s leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed metal
parts are beautifully finished in 24-k gold.

Retail Price

S

Completely Assembled

Big Discounts
toA ts Deal J
o0 Agents and Dealers

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log stations in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speake:! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that you will be
delighted with it, that we make this liberal
30 days’ §ree trial offer. You to be the judge.

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

F. L. Warnock, Greentown, Ind., writes: ““I received the Met-

..... 3 rodyne in good shape and am more than pleased with it. Got

MAIL THIS
COUPON M

or send a postal or letter.Get our

proposition before buying a radlo.

Deal divect with manufacturer——
Save Money.

AEMEEECHERE I EEEEEE

-« Chicago, Illinois

WWW_americanradiohistorv-com

Name .

stations 2,000 miles away.’

C. J. Walker, Mariposa, Callf., writes: ‘' Received my Metro-
dyne Single Dial set 0. K
are going to be excellent sellers. I had no trouble in tuning
in stations enough to satisfy anyone, so you will please send
me another set.”’

Roy Biloch, San Franclsco, Callf., writes: ““Very often we
travel from New York to the Hawaiian Islands quickly
from station to station— by means of the little tuning-knob
which operates the electrically-lighted dial. The Metrodyne
Single Diul Set is much easier to operate than any radio set
I've ever scen.”

We will send you hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio
set in the world. A postal, letter or the coupon brings
complate information, testimonials, wholesale prices,
and our liberal 30 days® free trial offer.

(PP DEEL DL L] b
METRO ELECTRIC COMPANY

2161-71 N. California Ave., Dept. 169
Chicago, Illinois

Gentlemen:

I believe that these one-dial sets

Send me full particulars about Metrodyne 6 tube

and 7 tube sets and your 30 days’ free trial offer

Address N

If you are interested in AGENT’S prop-l:]
osition, place an “X” in the square

-
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Jumps From $3 to $26 a Day

Mr. Cooke: If it had not, been for your Course I would still
be plugging away for $3 a day. Instead I have all the work
1 can do and my earnings run as high as $23 to $26 a day.
I owe all my success to 3our training. —Edward A.
Lehmann, 1521 Market St., Oakland, California.

Know How
to Get the Big Pay

Will You Learn the Secret of
Lehmann’s and Hines’ Success?
Mail Coupon for Free Book That Tells All

T sounds too good to be true—it’s hard to believe—
that thousands of men like the two pictured here
could step out of small pay, no future jobs and earn

$3500 to $10,000 a year in Electricity. Yet that’s just
what many hundreds of men. %4ave done. Most of
them had no previous experience — all of them kept
right on with their regular jobs and used spare time
only, to prepare for the big-pay jobs they hold.

$85 a Week

- and

-
[ . . .
Go“‘g Up ¢ What was ““the something” that brought ChiefEngineer
Dear Chief: With your Course and your ~ these men big-pay and quick success? Cooke haspre-
great help and encouragement, I am Wh kes i 'bl h pared a won-
going right over the top. I am making at makes it possible for them to earn derfally inter-

ooty ek now and still going up. 1had . from two to four times more than you are esting book

L. L. COOKE

He is Chief Engineer of
the Chicago Engineer-
ing- Works, Inc., and
has trained and helped
hundreds of men into

only a common school education when I big-pay Electrical Jobs.

started with you and no electrical expe-  able to earn working hard every day? They couldn’t printed in col-

rience. Your lessons were easy and clear i - :
S T o s s S L (S have used ordinary methods because othermenwho ors with 64

Hines, 1654 Aberdeen St., Chicago tried them have failed. They must have gotten hold pages’and over 100 pictures, telling all"about

673
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of something new—something different — some-
thing that matches electricity itself. And electric-

_ ity, you ‘know, is the world’s greatest business,

growing with leaps and boundsevery year and con-
tinually demanding more and more trained men.

No matter what you may have heard about
home-training—no matter what kind of work
you are doing now-—you owe it to yourself to
find out the secret of these men’s success—
to find out about Cooke Training which has
already lifted nundreds of other men into
the big-pay class, and which today offers
you one of the world’s greatest
opportunities.

electricity, the opportunities it offers young
men and what these opportunities mean to
you. This is the same book that started so
many other men on the road to big pay. It's
free and it may help you like it helped them.
Anyway send for the book and decide for
vourself. There is no obligation on your part
and no agent will call on you. Mail the Cou-
pon Now, to—

L. L. Cooke, Chief Engineer

L. L. Cooke School
of Electricity

Owned and Operated by

Chicago Engineering Works
INCORPORATED

21§06 Lawrence Ave. Chicago, Illinois

WM AMsaRaekicaRtaciehbisteanscarm

N S EE————
L. L. Cooke- Chief Engineer

Dept. 29, 2150 Lawrence Ave.,
Chicago, Illinois

Send me your free book about Electricity and proof
 that the men you have trained are holding big pay jobs.
2 T understand no agent will call on me and I won’t be

obligated to take your Course.

I Name ..... Mrscesenesenennastsaennaes © DO0000 000 .
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HDITORIAL & GENERAL OFFICES: 58 Park Place, New York City

GENERAL ADVERTISING DEPT.:

Puhlished b Experimenter Publishing Company, Ine.

(IT. Gernsback, Pres.; 8. Gomsback, Treas.,
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EDITORIAL STAFF

Huco GErNsSBACK, Lditor-in-Chief.

H. WINFIELD SECOR,
‘Managing Editor.

T. O’Coxor SroaNEg, Ph.D. i
Associate Editor.
Joscer H. Kraus, Field Lditor.
Jaaes Fraxcrs CLEMENGER,
Radie Editor.
S. GERNSBACK, W rinkles Editor.
M. Essmax, Art Director.
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IN JANUARY ISSUE
Fake Radio Doctors

Thousands of dollars are paid annually
for home treatment machines zld\'cl:nspd
as employing radio for the curing of dis-
cases. Read why they are fakes.

Card Tricks

Nothing scems to interest DCQpIe quite
as much as card tricks and magic. Son.xe
simple card tricks will be described in
January issue.

Foiling the Yeggmen

Several new scientific tricks to {foil the
attempt of safehreakers; you \\'{11 find the
llustrated article in the next issue very
interesting.

Blueprint Reading

Another  article showing in  simple
iashion how to read shop blueprints.

What is the Shape of the Moon?

One of the foremost astronomers in
\merica answers this popular question.

How to Build a Good “B”
Eliminator

FFull details and construction diagrams
will be given.

HOW TO SUBSCRIBE FOR
INVENTION."  Send your name, address and re-
mittance to Experimenter Publishing Co., 3 Park
Dlace, New York City, Checks and money orders
should be made payuble to Experimenter Publishing
Co., Ine.  Mention the name of the magazine vou
are ordering inasmuell as we also publish RADIQ
NEWS, RADIO INTERNACIONAL, RADIO RE-

e "

SCIENCE AND INVENTION is publiched on the
{0th of each month. There are 12 numbers per year.
Subseription price is $2.50 a year in U. S, and pos-
sessiops. Canada and foreign countries $3.00 a Fear.
U. & coin as well as U, 8. stamps accented (no for-
eign coin or stamps). Single copies, 25 cents each.
A sample copy will be sent gratis on request.

All communieations and contributions to this jour-
nel should be addressed to Editor, SCIENCE AND

T T T

the
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8 N AND VIEW and
Siress & be made in combination with the other publlcations
just mentioned at special reduced club rates.

postal for club rate card.
current issue unless otherwise ordered.

ON EXPIRATION of your subscription we enclose
a 1enewal hlank ine our lust number to you, and
notify

INVENTION, 33 Park Place, New York City, N. Y.
TUnaccepted contributions cannot be returned unless
full postage has been included.
tributions are paid for on publication.

SCIENCE AND INVENTION. Monthly. Entered as
cecond class matter May 10, 1924, at the Post Office
at New
Additional entry at Loong Island City, N. Y., and

CONTRIBUTING EDITORS

Astronomy—
Dr. Donald H. Menzel, Ph.D.
Isabel M. Lewis, M.A., of the U. S.
Naval Observatory.
Lutomology and Allicd Subjects—
Dr. Ernest Bade, Ph.D.
Physics—
Dr. Harold F. Richards, Ph.D.
Ernest K. Chapin, M. A,
Dr. Donald H. Menzel, Ph.D.
Automotive Subjects—
George A. Lucers
Chemistry—
Raymond B. Wailes.
Dr. Ernest Bade, Ph.D.

M

Editorial
By Hugo Gernsback

\Why Florida Hurricane Qeccurred. .682
By 2 Farmer” Dunn
Former Chief U. S. Weather
Bureau at N. Y.

<2681

Magic Tables and Floor in New

ReSUAUTANE  somanksa ypad scihesss 634
By H. Winfield Secor
Paper Actors Movies' Latest ...... 685
$3,000.00 Wirekraft Contest .,.... 686
By Hugo Gernsback, Member of
the American Physical Socicty,
Now the Flying Flivver .......... 689
Bicycle Propelled by Arms ........ 689
Free Cathode Rays .............. 690
By G. C. B. Rowe
The Astrology Humhug ,......... 692
By Joseph I, Kraus
Our Spiritualistic Investigations ..693
By “"Dunninger”
Why the Sikorsky Trans-Atlantic
Plane Failed to Cross Ocean .694
$41,000.00 in Contests and Chal-
lenges ....................c. ... 695
Into the Fourth Dimension—
Fourth TInstallment ............. 696
By Ray Cunimings
Santa Goes in IFor Scicnece .698
Model Department ............... 700

may

AMAZING STORIES. Subscriptions
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srder and rewittance for a renewal, delivery of
the magazine is stopped.

CHANGE OF ADDRESS: Notify us as far in ad-
sance as Dossible, giving sour old address as well
as the new one to which future magazines are to
80. It takes geveral weeks to make an address
change on our records.

i
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8zan Franeiseo. Calif. Title Registered at the Pat-

ent Office. Copyright, 1926, by E. P. Co., Ine.,
New York. The Contents of this Magazine are
copyrighted and must not be reproduced without

®iving full credit to the publication. SCIENCE
A INVENTION is for sale at all newsstands in
the United States and Canada. European Afents,
Si. J. Wise Ei Cic, 40 Place Verte, Antwerp, Bele
gium.

Donovan Rullding, Detrott, Mieh.

FINTICAN & McCLURE, 720 Cass Street, Chicago, Il
I)A\\'Ilfs, DILLON & KELLY: 15 West 10th St., Kansas City, Mo.
T. F. MAGRANE, Park Square Bldg., Boston, Mass.
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IMPROVEMENT on top of im-
provement has been the history
of Eveready Radio Batteries.
Here, in the radically differ-
ent Eveready Layerbilt, is
the “B” battery which tops
them all. The ability of this
battery to give you unrivaled
service and economy is due to
its unique internal design. In-
stead of the usual assembly of
round cells, it is built of flat
layers of current-producing
materials pressed firmly to-
gether. This construction
makes use of the spaces now
wasted between the round-type
cells and avoids the usual sol-
dered wire connections. Ever-
eady Layerbilt is every inch a
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Eveready’s exclusive Layerbilt
construction makes this
the most economical of “B” batteries f

battery. This exclusive Ever-
eady Battery development
packs more active chemicals
in a given space and enables
them to produce more current
and give longer life.

Tuesday night means Eveready Hour—9 P. M.,
Eastern Standard Time, through the following
stations:

WEAF-Newe York
wJaR—Providence
WEEI-Boston
wTAG—Worcester
wFI-Philadelphia
wGR—Buffalo
WCAE—Pittaburgh
waAl-Cincinnati

wraM-Cleveland
wwi-Detroit
weN—Chicago
woc—Davenport
AMinneapolis
weeo { g "paut
g8D—S8t. Louis
wWRC~Washington

Radio Batteries

~they last longer

_____unany amaricanradiohistorns. com

This HEeAvy-DuUTY EVER-
EADY LAYERBILT BATTERY
gives twice the service of the
smaller Light-Duty batteries
and greatly reduces your “B”
battery operating cost.

Use Eveready Layerbilts
on any set, and get not only
this extra service, but also—
the greatest “B” power op-
erating economy—the utmost
in “B” power dependability—
D. C. (direct current) in its
purest form, so necessary for
pure tone quality. There is an
Eveready dealer nearby.

Manufactured and guaranteed by
NATIONAL CARBON CO., Ixc.
New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario
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SCIENCE and INVENTION READERS BUREAU

Time and Postage Saver

N every issue of SCIENCE AND INVENTION you information, and to avoid error the addresses of the man-
undoubtedly see numerous articles advertised about ufacturers, on the coupon below and mail it to us.
which vou would like to have further information. If the advertiser requires any money or stamps to be sent to
To sit down and write an individual letter to each of these pay the mailing charges on his catalog or descriptive literature,
respective concerns, regardmg the article on which you desire please be sure to enclose the correct amount with the coupon.
information, would be quite a task. We will transmit to the various advertisers your request for
As a special service to our readers, we will write the letters information on their products.
for you, thus saving your time and money. This service will appear regularly every month on this same
Just write the names of the products about which you want page in SCIENCE AND INVENTION.

T : READERS’ SERVICE BUREAU, et
: EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y.
FROM WRITE YOUR NAME and ADDRESS HERE:
N AN oo oo eeeeeee e
ADDRESS oo CITY, STATE oo

Gentlemen : Please advise the firms listed below that [ wou 4 like to recieve detailed information on their product as

advertised in the ... issue of SCIENCE AND INVENTION.
2<% This form should not be used for technical questions. [f Catalogue
[ ' | of complete
NAME ADDRESS List here specific article on|line is wanted
(Street—City—State) which you wish literature. | check in this
column.

Check here Y oUL IDCALET'S INAITIC oo e ee et et ee e e e e e et et n e

if you are
a dealer
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Students Doing Actual Work On
Power Transmission Apparatus.

Students Working on Massive
A. C. Control Equipment.

Students Practicing House-wiring
Ia Skeleton Houses.

e send For Free BQOK EEETETY P EEELLELELLLLLLL LD DL DL Dl
T " e ¥ - ; " Eone i 1 H.C. Lewis, President
el i Coyne Electrical School, Dept. 96.83
Send for the Big Free Book which shaws the Great School o " L - -
Cor))'ne and a great part of our massive electrical equipment. You will be : 1300-1310 W. Harrnso.n St., Chicago, I
convinced that the onlv place to get a practical electrical training is in g Dear H.C.: Isurewantone of those big handsome books abso-
the Great School of Coyne. Get the details of our Free Railroad Fare Offer. p lutely free, so I can get all the facts and it is understood this
n Places me under no obiigation.
8. C. Lewis, Founded n
Pres. . 1899 Nam oo

| Er.dorsed by Electrical Industry B Address. oo

. sl s > — .

2300-1310 W. Harrison St., Dept. 96-83 Chicago, I,  § 704, State..

EARN BIG PAY

Many Make $200 to $800 a Month

Why work for a small pay. Why make $25.00 or $30.00 or even $40.00
a week in a hard job doing dirty disagreeable work, and never sure of
your job. AsaCoyne TRAINED ELECTRICAL EXPERT you can make
$200 to $800 a month. You will do pleasant work, with chance to travel,
and advancement will be quick. Steady work the year around. YOUR
SERVICES WILL ALWAYS BE IN DEMAND ANY PLACE, or you
can own your own business and make up to $15000 a year,

No Books—=No Lessons—
You Do Actual Work

1 don’t teach you a lot of useless theory. I give you a useable knowledge on the same kind
of Electrical Machinery used in Power Houses, plants and big industrial businesses
and give you this complete training in 12 weeks. «

12 Weeks at Coyne
You Don’t Need Education

1don’t require that you have a lot of book learning, You don’t need advanced educa-
tion or any previous education to master my course. Put your faith in me and I'l}
make you independent and happy.

Free Railroad Fare

and Two Big Courses—When You Enroll

For a short time I will é)ay YOUR RAILROAD FARE TO CHICAGO from any part of
the United States, and besides, I'll include m 10 and Automotive Electrical
Course. All given Free with my big NEWLY ENLARGED ELECTRICAL COURSE
for a short time only.

Earn While You Learn!

My Employment Department will assist you in securing a part time job to earn living
expenses while training, and will assist you toa big pay job on graduation and any
time thereafter for life.

My Big FREE Book Tells Complete Story

1 haven’t space here to tell you all the advantages of my training but I'll send abso-
lutely Free my big book with over 150 actual photographs and success stories of my
graduates, It tells you facts that will amaze you.” You owe it to yourself to get
these facts. Fill in this coupon and mail it today.

Fillin-MAIL TODAY

__anany aaricanradiohistans com
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Love Goes with Adventure

in Triple-X

|

Read
how a
pretty
Mexican girl
sought to trap | - } 4l
a rich American 7 Y 7 ‘ '

What you’ll find in the December Triple-X: , 0On

A New Romantic-Adventure Novel
By H. BEDFORD -JONES

A Girl Disguised as a Lumberjack!

By WILLIAM M. ROUSE

A Cowboy rides for Cupid
in a new story by
Jay Lucas
e
and other tales by Arthur
Guy Empey, L. Paul and
many noted writers

MAGAZINE
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Chemistry

»

to Suce

Some people measure success in

terms of money and others in degree

of knowledge and culture. Chemistry
is the one uncrowded profession today
that offers both. America, always a land
of amazing opportunities, is especially so
now in the field of applied Chemistry. In-
dustries have developed within eight years
more rapidly than the output of trained men
to conduct them. Every big industry needs
chemists and there is a real demand for them
immediately,

Earn a Bigger @
Salary from now on~

Good Chemists Command High Salaries; you can
make yourself independent for life by unearthing
one of Chemistry’s Undiscovered Secrets!

Do you remember how the tales of pirate gold used to fire your imagina-
tion and make you want to sail the uncharted seas in search of treasure and
adventure? And then you would regret that such things were no longer
done. But that is a mistake. They uare done—today and everyday—not on
desert islands, but in the chemical laboratories throughout your own coun-
try. Quietly, systematically, the chemist works. His work is difhcult, but
more adventurous than the blood-curdling deeds of the Spanish Main. In-
stead of meeting an early and violent death on some forgotten shore, he
gathers wealth and honor through his invaluable contributions to human-
ity. Alfred Nobel, the Swedish chemist who invented dynamite, made so
niany millions that the income alone from his bequests provides five $40,000
prizes every year for the advancement of science and peace. Herman
Frasch, who showed how to extract sulphur built up a huge fortune. C. M.
Hall, the chemist who discovered how to manufacture aluminum made
millions through this discovery. F. G. Cottrell, who devised a valuable
process for recovering the waste from flue gases, James Gayley, who
showed how to save enormous losses in steel manufacture, L. H. Baeke-
land, who invented Bakelite—these are only a few of the men to whom
fortunes have come through their chemical achievements.

NOW IS THE TIME TO STUDY CHEMISTRY

Not only are there houndless opportunities for amassing wealth in Chemistry, but the
profession affords congenial employment at good salaries to hundreds of thousands
who merely follow out its present applications. These applications are innumerable,
touching intimately every business and every product in the world. The work of the
chemist can hardly be called work at all. Tt is the keenest and niost enjovable kind of
pleasure.  The days in a chemical laboratory are filled with thrilling and delightful
experimentation, with the alluring prospect of a discovery that may spell Fortune
always at hand to spur your enthusiasm.

YOU CAN LEARN AT HOME

To qualiiy for this remarkalle calling requires elaborate specialized training. Former-
Iv it was necessary to attend a university for several years to acquire that training,
but thanks to our highly periected and thorough system of instruction, you can now
stay at home, keep vour position, and let us educate you in Chemistry during your
spare time. Even with only common schooling you can take cur course and equip
vourself for immediate practical work in a chentical laboratory.

EASY MONTHLY PAYMENTS

You don’t have to have even the small price of the course to start. You can pay for
it in small monthly amounts—so small that vou won’t feel them. The cost of our
course is very low, and includes everythiug, even the chemistry outfit—there are no
extras to buy with our course. Our plan of monthly payments places a chemical
education within the reach of everyone.

SPECIAL 30 DAY OFFER
Besides furnishing the student with his Experimental Equipment, we are making an
additional special offer for a short while ouly. You owe it to yourseli to find out
about it. Write today for full information and free book “Opportunities for Chem-
ists.””  Send the coupon right now while it is fresh in your mind. Or just write your
name and address on a postal and mail it to us. But whatever you do, act today
hefore this offer is withdrawn.

DON'T WAIT—MAIL COUPON NOW!

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division 12
66-Z West Broadway New York City

2

LETTERS

From Students Who Hava
Taken This Course

You will probably be Dleased 10
learn one of the lessons gave me

an  idea 1o turn my chemical
knowledze to protitable account.
1 am now making a varnish and

paint which undersells the other
type products by $2.60 a gallon
in some cazes more. Ilave heen
receiving gallon orders from paint-
ers during past week which ha
netted me a profit ¢f §12.50 ro
my “'share-time chemical = indus-
try, AMany  -thanks for rour

training thus far. >
J. J. KELLY.

I am but half way throngh Your
course and am certain ihat I have
saved my Combany many times the
cost of the course and raised my-
self in the Share Tlolders estima-
tion. The knowledre obtained has
its_immediate practical application
an do not hesitate in saying
vour course and the personal at-
tention ¥ou give is invaluable to
the practical man in any business
where chemistry plays a part. You
may use this letter and my niune
and address to the furtherance of
your good work.
JOIIN WALTER.
I have not written since I re-
ceived the big set. I ean still say
that it far excceded my anticipa-
tions. Sinee I have been studying
with your school I have been
hointed chemist for the Seranton
Coal Co., testing all the coal and
ash by procximate analysis,  The
lessons are helping me wonder-
fully, and the interesting way in
which they are written makes me
wait patienily for each Jesson.
MORLAIS CQUZIENE,

ap-

o Z IS L.

T. O'CONOR SLOANE.
A.B.,A.M..LL.D,Ph.D.

Noted Instructor, Lectur-
er and Author. Form-
erly Treasurer Ameri-
can Chemical Society
and a practical chemist
with many well known
achievements to  his
credit.  Not only has
Dr. Sloane taught chem-
istry for years but he
was for many years en-
gaged in commercial

chemistry work.

EXPERIMENTAL EQUIPMENT FURNISHED
TO EVERY STUDENT

We give to every student without additional charge this chem-

ical equipment.

including fortyv-nine

pieces of lahoratory ap

paratus and supplies, and forty different cheriicals and reagen:
These comprise the apparatus and chemicals used for the ex-

perimental work of the course.

The fitted heavy wooden box

serves not ouly as a case for the outfit hut also as a useful
laboratory accessory for performing countless experiments.
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CHEMICAL INSTITUTE OF NEW YORK
Home Extension Division 12
66-Z West Broadway. New York City
Please send me at once, without any obhligation on my
part, your free Book ‘Opportunities for Chemists.” .:md
full particulars about the Experimental Equipment given
Also please tell me about vour plan of

B R R R I I IR

[ ]
[
[ )
)
)
8§
)
‘8 to every student.
8 payment and your special 30 day offer.
: INAMEnczrrys. . . ™
} ADDRESS ..............
T CITY ....... 0 R S
R
s 3
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ill TrainYou At

== /
. P R d T \] b
If you’re earning a penny less than $50 a week, clip coupon
4?; <> now. Send for AMAZING FREE BOOK, “Rich Rewards in
4 g Radio.”” Why go along at $25 or $35 or $45 a week, when you

could earn $50 to $250 in the same six days, as a Radio Expert?
Hundreds of N. R. I. trained men are doing it—why can’t you?

“Igive you al
this apparatus
so you can learn

quickly at home RADIO EXPERTS IN BIGC DEMAND

5 Radio needs trained men. Get into this new live-wire profession
the Practical of quick success. It's the trained man, the Radio Expert, who
Way'-{" RS o ~—_ gets the big jobs of this profession—paying $75, $100, $200 a week
ok : 8 and up. Every day N. R. L. trained men are taking good places in

}(E. S ; - ® the Radio field—men just like you—their only advantage is TRAINING.

You can prepare just as they did, by new practical methods.  Our tested
clear training makes it easy for you. Big Free Book contains all the proof.

FREE | 5 ®
OF YouLearn Quickly,
EXTRA In Spare Time
So sure am I that I can train you success-
COST fully for a better future in thisnew Big-Pay

profession, that I guarantee your training
with a money-back bond. Lack of ex-
perience or education won’t hold you :
back—common schooling all you need Yy W

Yo u G e t L L ’;_’ .\"/’u to start. You can stay home, hold Opérates WMAQ‘

\ your job, 'a.nd learn qux_ckly and ., T i0d W position with

All os Th. : < pleasantly in your spare time. My the Cval'i‘(’)D'rvx'l¥ Newes Sta-
ls : = = practical, helpful methods enable PRACTICALLY DOUBLED,

- you to start RIGHT AWAY to- thanks to you. 1 handie all

. . consultation, also do operat-

ward one of the bigger Radio ing. Your course taught me
jobs paying $50 to $250 a nptonly the theetsiicsl Bul
week. No delay, no losing time that makes my work easy
from work —no scrimping or for me.” Keith Kimball,
scraping to get your training. Station WMAQ, Chicago, 11l.

Get This FREE BOOK

Most amazing book on Radio ever written
—full of facts and pictures—tells all about
the great new Radio field, how we prepare
you and help you start. You can do what others
have done—GET THIS BOOK. Send coupon
today—no obligation.
J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. PXS5, Washington, D. C.

All instruments shown here and

others sent to all my students free
of extra cost under short time special offer
Clip coupon now—find out all about this big
unequalled offer while you still have time to
take advantage of it. This training is intensely
practical—these instruments help you do the
practical work. You learn workmanship and get

added confidence in
i your ability.

World Famous
Training That
‘Pays for Itself"’

My Radio course World-
Famous as the training that | >

“paysforitself,”” Makemore
money QUICK when you take up this
practical course. 'Work on millions of an-
tennae, receiving sects, offers you big chance
to make spare time cash while you're learn-
ing. [I'll show you how—teach you the latest
*‘dope,” furnish you with business cards, show

you how to get the businessand tnakeitpay. My e = -
N o o stu;lentsdon'tdv(?}t(‘akyg:géokixrlzcxasagestheir incolmei
=T . 3 —they report K as aresult o i
$70 In One Day For this course—often two or three wecks after starting. WARDS = RADIO I

Howard Luce. Friedens, Pa. made $320in 7 weeks
T. M. Wilcox dwiln;l; spaie timle. D.H. SIuitt N%wport. Ark., writes,
.“ in busi formy. ~ While taking the course I earned in spare time work
.,u'.'.I'é RECENTLY MADE about $800.” Earl Wright, Omaha, reports making $400
$70 in ONE DAY. 1 was an in ashort time while taking course—working at Radioin
eloctrician of rich experi- Spare timel Sylvester Senso, Kaukauna, Wis., made $500.
ence, occupying & splendid These records not unusual—these men a few of hundreds,
position as telephone sup-

rintendent when 1 enroll- YOUr Satisfaction Guaranteed

elieving it

:vdtpu‘l'd“:p:::lpbgrel!ergop- ‘We who know the results this practical tested training gets—
portunitiee—havenot been the increased earnings it lias brought to men everywhere—stand
disappointed. Estimate bchind it all the way with a signed guarantee bond that we give
Radio will be worth tens YU When you enroll. On completion if you're not entirely satisfied
of thousands of dollars to 1 every way, you get back every cent you've pa}d us. No strings
me in next few years.”’ 1O this offer—you yourself are the only judge. Get started today!
T. M. Wilcox. Belle Islamd, It's your big cliance for one of the bigger Radio jobs—mail coupon
Newfoundiand. i NOW for my Big FREE BOOK and proof! No obligation.

EMPLOYMENT SERVICE TO ALL GRADUATES |
Originators of R ne:Study Training ||} -

=B A\
N TDD/

-J E. SMITH, President
NATIONAL RADIO INSTITUTE
Pept. PX5, Washington, D. C,
#»” Dear Mr. Smith—wrthout obligating me in any
way, send me your free book, "' Rich Rewards in Radio™

and all information about your practical, home-study
Radio Course.
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SCIENCE MEETS

I

THE IMPOSSIBLE

By HUGO GERNSBACK

UMANITY has become so imnumne to the marvels of science
that we no longer are astonished at anything. We have be-
come so used to the “impossible” that we have actually come
to accept it without question.

But every once in a while science discovers something that really
makes us sit up and take notice, on account of its tremendous im-
portance, and even the word “impossible” fades into nothingness.

Suppose somcone stepped up to you and handed you a small ball.
If you clutched at it with sufficient force, either one of two things
might happen. The weight of this seemingly innocent article
would probably either tear out your fingers, or, if you grasped the
ball tightly enough, your arm would be torn from its socket. The
little sphere would strike the floor, and even if the floor were made
of cement or concrete, it would go right through it as if it had been
fired from a cannon. It would probably go in succession through
all the floors of a skyscraper and bury itself in the ground for many
feet. You see, the little sphere, the size of a baseball, actually weighs
a little over 14 Toxs, or approximately, one ton per cubic inch.

Of course there would not be anybody strong enough to hand
vou the ball in the first place, because nothing but a power derrick
could lift it. And, furthermore, it is to be doubted whether it will
be within any conceivable time that some one will be able to make
a sphere as just described. Nevertheless, the material exists. This
stbstance, for which we have no name, actually is in existence
today and is contained in the densest star we know, which is the
small satellite of Sirius; it is a star not much larger than our own
earth, but weighing almost as much as our sun. For a long time
scientists could not believe that such an aggregation of matter could
be contained in such a small space, but we know today that such is
the case, and we have to accept the facts, staggering and quite
impossible to the human mind as they are.

We know that matter under tremendous and unthinkable pressure
will shrink just like a sponge. and this apparently can be carried
on almost indefinitely, as far as we know. This happens to be the
case with all the heavy stars which have been investigated. It is
even possible that such fluid substance exists in the inside of the
earth, where the pressure is so great that everything must be in a
molten state. Science, for instance, today believes that the core
of the earth is of iron—as we may put it—a solid iron, and yet
liquid. Conflicting as this statement sounds, the tremendous pres-
sure liquefies the metals. of whatever nature they may be, and at
the same time such materials may be far more solid than wrought
iron.

Staggering as is the cxample of the material weighing one ton
per cubic inch just mentioned, it fades to the vanishing point
when we come to the substance called Neutronium, which scientists
know today also exists, Neutronium. if vou please, weighs 60,000,000
tons per cubic inch. The whole of the Woolworth Building weighs
only 100,000 tons, and it is a building some 200 feet square and
almost 1,000 feet high. It would take 600 Woolworth Buildings,
if placed in a scale, to balance one cubic inch of Neutronium.

These are staggering facts, but are facts nevertheless. The Neu-
tron is the name given to the combination

attract each other with a tremendous force, and the only way the
Elcctron can keep from plunging into the central nucleus is by
circling around it, just as our own earth circles around the sun.
Dut the Proton is about 1,800 times heavier than the Electron.
On the other hand, a hydrogen Proton is no more than one ten-
guadrillionth of an inch in diameter, and it does not often happen
that the Electron and Proton collide with each other; it happens
only when some outside force disturbs the combination. When
this occurs, and the two collide, they merge into one and disappear
from sight completely. The combination produces the Neutron,
which has as yet never been isolated, but science knows that it
exists. It is not affected chemically. It can not be seen, and we
lhave as yet no means of getting at it at all. This is on account of
its extremely small size, so small that it immediately falls, passing
through every material on its way. It passes through glass walls,
metal buildings, the earth itself, and continues falling right through
the earth, passing through the center and emerging on the other
side, only to fall back. It then keeps up a pendulum-like motion,
its spced decreasing after it emerges on the other side of the
earth, until finally, due to friction, it locates at the center of the
carth, where it comes to a stop.

Scientists have calculated that the minimum density of solid
Neutronium is 4 trillion times that of water. This makes the
stupendous weight of about 60 million tons per cubic inch. It
should be noted, at this point, that the Electron and the Proton
at first were nothing but electrical charges. but on uniting they
became a solid particle, the Neutron, or Neutronium. Thus science
today believes that all matter in its final stage is clectrical, while
the Neutron itself, made up of electrical charges, is a substance,
in other words, of the materials of an atom.

Just what these discoveries may mean to liumanity, no one can
foresce today, or even calculate. One wild guess is as good as
another. Even if we should be able to isolate a small particle of
Neutronium, we would have nothing to keep it in captivity, as it
would go through everything just as water falls through a sieve.
We would have no means of retaining it unless it were by electrical
means, and this, of course, is quite possible. The quantity of
isolated Neutronium, however, would of necessity be microscopic-
ally small, because even the smallest quantity visible to the naked
eve would be of such great weight that it would be impossible for
anything to hold it captive.

What benefits the human race may derive from this knowledge
or the isolation of Neutronium, it is impossible to predict. It is fair
to say, however, that in years to come, not only our entire concep-
tion of matter will be revolutionized. but our entire mode of
living, and, indeed, our entire lives, will no doubt be affected by
these discoveries, mysterious as they may seem today.

Matter under great compression seems to be something totally dif-
ferent from matter not compressed. Only during the past 100 years
have we found out this important fact, and already industry is be-
ginning to make use of this discovery. For instance. liquid air is a
product due to compression as also is refrigeration. The chemical
industry is possibly the biggest where com-

Proton-Electron. The electron itself is only
one ten-trillionth of an inch in diameter,
and when such combine by colliding with a
Proton. a Neutron is formed.

To understand this, "it should be noted
that in hydrogen gas the nucleus of the atom
is composed of only one particle, which we
call the Proton. Around the Proton a
single Electron circulates in the path of a

OF SCIENCE

Proton and Electron %
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is symbolized by the golden cover
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every month!
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pression of gases, as in the fixation of nitro-
gen of the air and of solids is constantly com-
ing into greater use. But of course the pres-
sures that we have heen working with so far,
are really infinitesimal compared to those
that we shall use in vears to come. We may
never be able to produce pressures that will
give us a solid weighing 14 tons per cubic
inch, not to mention 60 million tons per cubic
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perfect circle.  The
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Mr. Hugo Gemnsback speaks every Monday at 9 P. M. from Station WRNY on varipus scientific and radio subjects.
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WHY FLORIDA HURRICANE

Popular Explanation of Florida Hurricane by Well-K

New York

Cross-sectional view of Floride Hurricane

Cirrus clouds warn of approach of hurricanes
. 500 miles

Sea swells about 200 miles shead
of storm Furst high winds several
hours after arrival of sea swell J:(

- 125 miles per hour, unnd I hrs

—————————Hurricane

Miami
Storm Diameter 500 miles ————————+

Vocuuwm al center
of storm. 2hours |130mules per hr wind Ihrs

A remarkable cross-section view of the Florida hurricane which gives a
clear idea of how the two ‘‘blows.” with an intervening quiet spell of about
The top view of this hurricane shown on the opposite
page will help the reader to gain a clear idea of the physical make-up of this
E. B. “Farmer’” Dunn, well-known weather ex-

two hours took place.

and all other hurricanes.

HE most disastrous hurricane that
ever visited the South Atlantic coast
struck the southern end of FKlorida
at Miami about midnight of Friday,

September 17th, and by 3:15 A, M.
of Saturday, the 18th, the storm raged
with great violence. Its severity lasted

then an abatement came
in the passing of the storm centre. For
a period of two hours, during which
the sky cleared, the wind ceased and a com-
parative calm prevailed. The lull in the
storm was in reality the most treacherous
period. It lfed the people into a sense of
false security in thinking that the storm
had passed. Many left their homes and
were exposed to the fury of the afterblow,
which is always of greater violence than
that before the passing of the storm centre.
The wind at cach period of the storm had an
approximate maximum velocity ranging
from 100 to 150 miles an hour. The lowest
barometer record was 27.62.

HURRICANE WITHOUT PROPER
WARNING

As early as Thursday, the 16th, the
Weather Burcau had knowledge of the ap-
proaching hurricane. The 8 A. M. map of
Friday the 17th, showed the storm to be
moving nearer Florida, with increasing in-
tensity; the advance heavy rainfall then
reached as far north as Jacksonville. No
heed was paid to these facts and no warn-
ing given. The weather summary on the
same map rcad as follows:—"“Hurricane in
the vicinity of Southern Florida and evi-
dently of minor intensity.” No one with a
knowledge of hurricanes would have made
such a statement. FEarly Saturday morn-
ing. the 18th, the storm was sweeping with
great force across the southern end ot
Florida, having before 6 A. M. caused the
loss of hundreds of lives and millions ot
dollars of property. Two hours after the
storm had passed Miami, the weather map
appeared with the statement as follows:—
“The southern storm is apparently central.
east of and near Southern Florida and prob-
ably  still advancing  northwestward.”
Timely and accurate warning would un-
doubtedly have saved many lives.

The hurricane on reaching the west coast
did considerable damage, although it had

until 6 A. M,

lost some of its force and deposited the
ereatest volume of rainfall on the east
coast. Between Sunday and Tuesday it mov-
ed very slowly and was practically station-
ary between Pensacola and New Orleans;
the rotary force diminished to light winds
and the storm dissipated.

CHARACTERISTICS OF STORMS

There arc clements of regularity in the
history of hurricanes which are quite dis-
tinctive, their place of birth, the season of
the year and their serpentine course. They
are the only storms taking a westward
course, before they recurve to the north-
cast. They are in all features similar to the
“Typlhoon,” except that the latter has its
birth south of the equator and travels direct-
Iy opposite.

DIED TUESDAY 5E

BETWEEN MEW ORLEANS

Many people wonder where the Florida hurricane

so much damage in the state of Florida.

www americanradiohistorv com

pert, prepared the accompanying article and he blames much of the property
loss and deaths on the Weather Bureau, who did not display storm warnings
far enough in advance. Experts can tell many hours ahead when a hurricane
is approaching, as drawing above shows. Storm above is moving from right

to left across the page.

Knowledge of hurricanes is based upon a
firm foundation of observed facts. It is on
such a foundation that the “law of storms”
is formulated. A forecaster possessed of
these facts should malke most accurate pre-
dictions of these storms.

WHAT A HURRICANE IS

Hurricanes of the \West Indies and Ty-
phoons of the IEast Indies are what are
termed cyclones in the temperate zones, but
owing to their greater developement, mag-
aitude and power, which they attamn in the
torrid zone they have been given the more
terrifying titles of “Hurricanes” and “Ty-
phoons.” The hurricane season is from
July to October inclusive, although these
storms have infrequently occurred in other
months,

SATURDAY (8 8. AT
MIAMI 3115 AM,
'

o
"5 HURRICANE'S ORIGIN
CARIBBEAN SEA

started and what became of it after it had caused
The map above prepared by Mr. Dunn shows where hurri-
cane started, its path northward and point where it died out between New Orleans and Pensacola.
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OCCURRED

nown Expert,
City.

The hurricane has its birth in the south-
crn region or zone of easterly trade winds
and generally cast of the Windward Is-
lands or on the border of the Torrid zone

of the equatorial belt of calms, which

ranges close to latitude 10 degrees north.
At the hurricane season, extensive areas of
sultry

calm, and rainy weather stretch

The drawing above shows general storm forma-

tion, such as occurs in the case of a hurricane,

the arrows indicating the ascending column of

warm moist air, this warm air rushing in from
areas extending for many miles.

from the west coast of Africa to the north
coast of South America. As these great
storms move northward their progress is
slow at first. They gather in moisture un-
til the excessively heated and widely ex-
panded atmosphere is thoroughly saturated,
thus greatly reducing the atmospheric pres-
sure for miles around the embryvo centre.
which creates a low pressure area deeper
than is usual in the ordinary cyclone. The
barometer continues to fall and the inrush-
ing air starts a whirl as the over-heated air
ascends higher and higher, and the storm
moves over the central region of abnormal
heat, being carried forward by the move-
ment of the upper atmosphere. The lower
strata of hot, moist air continue their rush
toward the storm centre, feeding the central
column and giving greater progressive and
rotary motion.

Clouds are formed and spread {iar in ad-
vance of the body of the storm; as soon as
the colder strata of air in the north is
rcached, the moisture is condensed:
falls in torrents or cloudbursts, liberating
the great amount of latent heat absorbed in
the process of evaporation, thus giving
greater impetus to the storm’s progress. The
inflowing air at the surface blows horizontal-
ly and with increasing force as it approaches
the centre, where it joins the upward spiral
or rotary motion. The progressive motion
may not be more than twenty-five miles an
hour, but the rotary or destructive force

Former Chief U. S. Weather Bureau at

rain

By E. B.
“FARMER”
DUNN

and other
125 miles
barometer

may reach from fifty to two or three hun-
dred miles an hour.

DETECTING APPROACH OF HURRICANE

There is an outward flow of air at the
top of the storm center, which spreads far in
advance, producing cirrus (feathery) clouds
which are the forerunners of the approach-
ing storm. These clouds precede the storm
some four or tive hundred miles, Another
pronounced indication of an approaching
storm is the sea swell, which also precedes
the storm by several hundred miles. Before
the approach of these storms the barometer
shows an unusually high reading for the
latitude and season, and almost always a
dead calm exists for some time and the
weather is such as would indicate to the
layinan no cause for alarm. Such is Nature’s
camoutlage to deceive the unwary. It is

The two photographs herewith give a very good idea of.thg
terrific power of the wind and waves as they swept over Miami

Florida resorts. Newspapers mentioned winds of

per hour velocity: Mr. Dunn stated that from the

readings, he knew that the wind reached 175 miles
per hour and upward.

not long after the motion of the central
column sets in, that the storm moves from
the place of its formation in a westerly
course, contrary to the general movement of
storms in more northerly latitudes. The
westerly movement terminates when the
storm center reaches the neighborhood of
25 or 30 degrees north latitude and comes
within the influence of the prevailing south
and west winds. Then it recurves to the
northeast. The point of recurve may bring
the centre of the storm to the vicinity of the
west Gulf coast or the east of Florida.

On the close approach of these storms the
weather which has been balmy and calm, be-
comes hazy; a surface breeze springs up,
coming from the opposite direction to the
flow of the clouds. The breeze blowing to-
ward the centre of the impending storm, and

(Contined on page 7603)

The drawing to the right

shows a top view of a tro-
pical hurricane. such as
that which destroyed mil-
lions of dollars worth of
property and hundreds of
lives in Florida a few
weeks ago. This top sec- STO!
tional view of a tropical

hurricane is that of a 7,
storm whichoccurred quite
a few years ago. Note
the general circular mo-
tion of the air currents,
these currents coming in N
from the upper right hand
corner and swirling around
in vortex fashion, forming
a vacuum at the center. \
The radius of such a storm S
is about 250 miles and the ¥ N
diameter is about 500 \ ;
miles. Referring to the D
cross sectional view on the
opposite page, one now

SAVANNA

sees that with every hurri- ASS,

cane there are two “blows”’
felt, and not three as some

KEY WEST & Ae

of the newspapers report- LR

ed. The first blow at about !
125 miles per hour velocity
lasted about three hours;

HAVANA

UT.HPORT, \

P

29.9
300
~_RADIS

ABOUT 25 LES

then came a period of two

hours while the vacuum

center of the storm passed and fooled many people into thinking that the end of the storm had come; finally

came the second and hardest blow, as the rear section
velocity of 150 to 175 miles per hour. This second b

of the storm passed over, with the wind blowing at a
low lasted about three hours, the terrific wind ending

abruptly. At the start of the hurricane the wind comes on more gradually, and to the trained weather ob-
server or sea-faring man, Cirrus clouds about 500 miles ahead of the storm warn of its approach, followed

by the sea swell about 200 miles ahead of the storm.

The average forward velocity of the storm center is

25 miles per hLour.

____unanny amaricanradiohistonscom..
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Magic Tables
and Floor In
New Restaurant

ﬁ By H. WINFIELD SECOR

New York City’s newest night club, Le Perroquet
de Paris, will boast of some of the greatest novel-
ties imaginable. The glass covered tables, when
lit. will expose live gold fish swimming about.

DOUBLE PLATE-CLASS
d TABLE TOP

GOLD-FISH BOWL §

Glass dance i /
floor, under | 7 ELECTRIC LIGHT AND
which elec- { REFLECTOR

tric lights

will glow;

with lights
out floor be-
comes
mirror.

A, R T W
TO CONTROL SWITCH-BOARD ——————Pp-
FLOOR IS 22X 28 FEET ~— DOUVBLE PLATE GLASS

EW YORK CITY'S newest night club, Le Perroquet de Paris (the Parrot of Paris), \
i will provide many new surprises. Among other features is the most remarkable dance ; - e JI
floor ever scen in America. It will be made of double thick plate glass, under which power- | ©1926 BY SCIENCE AND {NVENTSON
ful electric lights will blaze upward. The other lights in the restaurant will be of course J

carefully toned down, so as to emphasize this dance floor feature. At {requent intervals the T ’_\“i' .'lk’ T ‘:-L
dance floor lights will be switched off, and the table lights switched on. When this happens iy " ]
the glass floor hecomes a mirror, and the guests seated at the tables experience the startling B | e
novelty of secing real live gold fish swimming about under their plates.  When the table . /‘L_” C
lights are switched off. the glass top becomes a mirror. The lights for the orchestra in the | %Y‘f- Q@ f ")
oo'd cage flash out from under the stuffed parrot. Roger Wolfe Kahn, a leading director = a0
g ) s ; ) =0 IS : . T 3

of jazz orchestras, is sponsor of this newest idea in night clubs. Mr. Kaln's associate in -

this enterprise is Rene Racover, famous French flier and formerly director of the Café de
Paris in New York City.

-

B
"é . —
iy

A
B\ ANt @’
JEL % 4

/

LOOR BECOMES
MIRROR WHEN

{t1IGHTS ARE 1
FLASHED OFF Ld_

When lights under glass dancing floor are extinguished, the floor becomes ming gold fish become visible to the guests seated about the 7ables.
a mirror, and the lights under the tables having been switched on, swim- Orchestra plays inside giant parrot cage symbolizing restaurant’s name.

www americanradiohietorv com
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CAMERA LENS.__

Showing how scen-
ery and figures
were ‘moved by
hand for each suc:
cessive exposure in ’
new shadow ﬁlm.f

“The Story of Prince Achmed,”
how many figures were moved simulta-

In the drawing above one will perceive
neously by being joined together. ;

The moving figures and trees were hand manipulated. Beautiful rippling water
effects were obtained by means of cut paper and sand moved over glass.

Beautiful scene from the new German photoplay “The Story of Prince Achmed."£

SCENES PAINTED OR DRAWN IN VARIOUS
TONES OF BLACK OR GRAY,

BLACK OPAQUE FIGURE MOVED
BY HAND OVER SCENE DRAWN
.-~ ON".PARCHMENT

SCENE
TRANSLUCENT

=7 P HE wonderful new

novelty in motion pic-
tures, the “shadow film,”
here illustrated and de-
scribed, is the conception of a Ber-
lin craftswoman, Lotte Reiniger,
as well as a number of other young
artists,  including Walter Ruttman,
who became famous through the
wonderful photoplay, “Thi Cab-
inet of Dr. Caligari” In this
shadow film, all sorts of natural,
The reflector and lamp below the scene Yet startling effects are produced.

were in light-tight box. such as fairy scenes.

ILLUMINATED
FROM BELOW

ALL BLACK
SILHOUETTE ~~~~~ ———

The latest German wonder film,
graphed entirely with silhouette paper ac-
tors moved by hand over translucent
backgrounds drawn in various tones of
black or gray, necessitated the manipu-
lation of scenery and character silhouettes
4 every time an exposure was made.
u years of solid work were required to film

pictures being taken, 100,000 of which
were finally used.

685

Paper Actors Movies’
Latest

Latest “Shadow Film” Novelty Presents “The Story
of Prince Achmed.”

Figur:s below shows how all the various parts
of the body representing one of the charac-
ters was jointed, so that the figure could be
manipulated, to properly assume hundreds
iof different poses. The actions of the figures

are extremely realistic.

SHOULDERS MOVABLE, ~
_ ALSO ABDOMEN AND HIPS

’

/

CARD BOARD FIGURE
WITH JOINTED LIMBS,
T TT — WEIGHTED WITH
SHEET LEAD

photo-

Three

250,000

HOW SILHOUETTE FIGURES
WERE MADE

Picture below shows arrangement of
movie camera and powerful light

placed below translucent scene drawn i FIGURE MOVED BY HAND

on parchment, and over which opaque TO TAKE PROGRESSIVE
figures were moved by hand. POSITIONS, EACH BEING

PHOTOGRAPHED
MOVIE / i"]
CAMERA —oem 7 -- MAGNET OPERATED
[0, == SHUTTER

Ca

"““WIRES

~=- PLATFORM

BLACK PUPPET

MANIPULATES . BEING PHOTOGRAPHED

FIGURE -,

===~-PUSH BUTTON SNAPPING
ONE PICTURE AT A TIME

FIRST OPERATOR
MOVES SCENE

e

IN THREE YEARS' TIME OVER 250,000 SEPARATE PICTURES
WERE " TAKEN, 100,000 OF WHICH WERE USED IN MOVIE

IN the new photoplay described herewith and in which no liv-
ing characters appear whatever, infinite patience as well as
artistic skill of the highest degree was required. The back-
grounds were so cleverly handled with regard to the different
depths of tone, that the buildings and ‘other objects seemed to
actually exist in the solid form. Likewise the figures were so
cleverly constructed and manipulated, that one can hardly be-
lieve that he is looking at a scene filmed from a mere piece of
parchment, on top of which a series of cardboard people are
moved around by hand. The presentation of this new shadow
photoplay has been much enhanced by the creation of special
music to accompany it, which music was prepared by Wolfgang
Zcller. Imagine the clever work involved in moving as many
as sixty figures simultaneously in some of the mob scenes.
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www.americanradiohistory.com

6386

A New and
Important
Prize

Contest

S —ha—nt —~H n

Science and Invention for December, 1926
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Fig. 1.
chased on spools as this illustration shows.

UR Matchcraft Contest, one of the
most unique handicraft contests
ever staged anywhere, has proved a
great surprise to many people for
the astonishing variety of models and things
that can be fashioned out of matches. We
are are now about to begin another contest
termed “Wirekraft”, which, in our opinion,
will far surpass even the popular Matchcraft

Fig. 2.

ian suggestions,

Above we see an assortment of wire of various sizes whxch can be convemently pur-

Wire of this nature can be used for the makmg

of models for the Wirekraft Contest and those particular types of wire represented in the

illustration were furnished through the courtesy of E. H. Tate Mop & Cordage Co.; The

Malin & Co.; The Cornish Wire Co.; U. T. Hungerford Brass and Copper Co., and the
Russell Fraser Wire Co.

‘The photo at the left shows a wxrekraft novelty in
the form of a picture frame stand. The wire is completely
covered with rubber tubing to prevent marring of furniture
or frame. The illustration at the right is a wirekraft soap
dish, white enameled. These two articles constitute utilitar-

Contest. The difference be-
tween the two contests is obvi-
ous. With matches only mod-
els can be built that in the very nature of the
material can not be used for utilitarian pur-
poses.

Wirekraft is a new art which simply means
“What can you do with wire?” At once
you will perceive that there are really no
limits to this new handicraft,
which should become popular
over night. Myriads of

Fig. 4. There are many methods
of soldering or welding wires to

gether. The  spot welding sys-
tem is applicable to wirekraft
models. In the particular photo

below, soldering of a bed lamp
frame is being aécomp’hshed by
the aid of a clutch pencil and a
storage battery. One lead from
the storage battery is grounded to
the frame and the other to the

metal pencil.

WWAWW-aekricankadiehistor—com

Fig. 3. This photo shows
the construction of a tube
of wire.
wound

form,

WIREKRAFT

$3,000.00

BY HUGO

Member American

things can be constructed from wire by any
intelligent builder handy with a few elemen-
tary tools. Anything from a floor lamp to a
replica of the Woolworth Building can be
built from wire. Any number of useful
things also can be made for use in the home,
the office, the factory, or the automobile, and
even for your radio. The possibilities are
endless and we know that the contest will
no doubt be one of the greatest that has ever
been staged anywhere. We know it will bring
out the latent ingenuity of almost any one
who comes in contact with Wirekraft, and it
is hoped that an entirely new art may be de-
veloped.

Unlike the Matchcraft Contest, Wirekraft

The wire is
on a cylindrical
removed and sol-

is of a much more substantial nature. The
models and articles will keep indefinitely,
and furthermore the builders will have some-
thing for their pains when they have finished
building their Wirekraft Models or appli-
ances. In these pages we have just shown a
few illustrations of what can be done. Before
going further, be sure that you do not dupli-
cate any of the things shown in these pages,
because such articles will positively NOT

The point of the pencil is
turned out to a distance
of approximately 3/8ths
of an inch. When it
touches the grounded
frame, intense heat
is set up at the
point of contact.
a tiny bit of
solder forms
the joint.



www.americanradiohistory.com

Science and Invention for December, 1926

—~A NEW ART
Prize Contest

GERNSBACK

Physical Society

be awarded prizes. The editors want new and
novel things, not articles that can be bought
in the open market now. Furthermore there
are a number of large manuiacturing con-
cerns making a specialty of manufacturing
wire appliances.  Articles of this kind obvi-
ously can not be admitted to the prize con-
test as only novel things are wanted. The
rules are clearly stated clsewhere on this
page. and should be carefully read for full
details.

In the very nature of the contest it should
be obvious that wire must form the largest
proportion of the article or model submit-
ted. The more wire that is used in the
model, the better its chances for a high
prize because the prize is awarded only for
the wire construction. Models and articles
may be decorated to suit. They may be cov-

687

Fig. 5. In the photograph above an electnc soldermg iron is bemg employed to solder the wires

forming a lamp shade frame together.

Wirekraft is a fascinating art.

(No. 8 B and S gauge is 12849 inches in
diameter or 3.264 wmiliimeters.  Its ncarest
zquualmt in the Birmingham or Stubs iron
wire gauge is No. 18, In the Stubs steel
wire gaunge it is No. 30, in the British Im-
perial Standerd it is No. 10. The nearest
wire to No. 30 B and S gange which s
L01002 inches or 2546 wmillimeters in di-
amcter is No. 31 in the Birminghain or
Stubs iron wirve gauge. Iu the Stubs steel
wire gauge it is No. 80; in the British Stand-
ard 1t is No. 33.

The builder may avail himself of thc op-
portumtv of using any mtcxmedmte sizes of
wires between No. 8 and No. 30. B and S
gauge.

The wire mav be copper, brass. iron, steel.
or these materials coppered, tinned, nickel-
plated, or galvanized, or the wire may con-
sist of an alloy. Any kind of wire avail-
able on the market may be employed.

It is preferable to use non-rusting wires.
The publishers will not be responsible for
the rusting of any model. To protect wire
which rusts easily or for color effects, thy
models may be painted, lacquered, var-
nished or otherwise covered.

Any additional decorations or accessories
may be cmployed to enhance the effect.

ch.ml:mb. etc.)
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IIIS is a wirekraft contest. Hence wire is to be used in the con-

struction of all of the models entered in this contest.
The size of the wire to be employed is limited.

wire must not be larger than No. 8 American or B and S gauge, and

the smallest no smaller than No. 30 B and S gauge—or (for foreiun

countries not having these exact sizes), the nearest available equivalent.
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Rules of Wirekraft Contest

(Example: A reed basket is suspended from a wire chain. The basket
is NOT considered. On the merits of the

The heaviest

not heing made of wire
chain only will the prize be awarded.)

Wires may be twisted, spliced, soldered, welded or bound together.
Wire may be used to bind other wires together.

corrosive soldering flux should be employed.

$3.,000.00 In Prizes

Arranged inMonthlyAwards

First Prize ... ..ceiivivenniernnans $100.00
For Utility Only
Second Prize -vevvviiiiieiiinn 50.00

For Artistic, Decorative or Constructive
Efect—may be a replica or, model of some
imaginative or existing 0‘7]6&(

Third Prize 25.00
Fourth Prize 20.00
F:fth Prize 15.00
Sixth Prize 10.00
Seventh Prize . 7.50
Eighth Prize .. 5.00
Ninth Prize 3.50
19th to 16th Prizes of $2.00 each ... 14.00

1M E) 0866000 0060000 0600800 ..$250.00

(Example: Silk on a lamp
shade; glass in decorative fixtures; electric motors for operating me-

This 15 a monthly contest lasting for twelve months, each monthl\-
contest closing on the first of the month following dates of issue.
Thus the contest for the month of January, 1927, will close Feb. 1st,
Only those portions actnally constructed of wire will be judged. 1927. Winners for January will be announced in the April issue.

Address All Entries to Editor Wirekraft SCIENCE & INVENTION MAGAZINE, 53 Park Place, New York City
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If soldered a non-

There is no limit to the size of the
models which may be entered mnor to the
number of entries which any maker may
submit during any calendar month.

In every case the model must be for-
warded express prepaid to ScCIENCE anp IN-
vENTION Magazine. It should be tagged
with name and address of the maker, who
will prepay charges if model is to be
returned.

The first price will always be awarded to
a model possessing the greatest utilitarian
merits. This must be an object NOT found
on the market today.

The second prize will always be awarded
to an object posqessmg the best decorative
artistic or constructive effect. It may be
a replica of an existing object or a model
of an imaginative object or effect.

All models may remain at the office of
this publication until the close of the con-
test at the descretion of the editors.

This contest starts January 1st, 1927,
and will terminate January 1st, 1928,

The remaining prizes will be judged from

either one or the other viewpoints at the
discretion of the judges.

bl b b o bbb bbb b bbb bbb bbb & A oAboh & s oo os oAb os oA sl oa s

Fig. 6. Where a great many pieces of the same general contour
must be made, it is advisable to drive nails into a piece of wood
and thus form a pattern. The wire is then twisted around the

nails as indicated in this action photo.

Fig. 7. Three nails driven along a
straight line into a piece of board
will facilitate the straightening of
‘wire. Note S twist around the nails.

ananasamericancadiohistorvy com

ered with silk, paper,—the finished model can
be painted, gilded or silvered,—the wire may
be covered with rubber tubing, or with cord
or twine, if the builder so elects. Any of
thousands of other ways to finish it up and
make it look presentable may be emploved.
Some articles require a substantial base, as.
for instance, that shown under Fig. 16. Such
articles are, of course, admissible, but it will
be seen that in a model of this kind there
is, roughly, 50 per cent. wire and 50 per cent.
wood. Consequently a similar article woull
not win a high prize, because in this particu-
lar article the wire would be of no use with-
out the wooden base. Remember that on the
wire portions of the model the contest will
be judged, but don’t make the mistake of
using wire where some other substance
might be much better. In this case wire
could be used as an inferior base material.

We have said before that we wanted nov-
elty, and we mean just that. There is also
the possibility, when producing a novel
thing in wire, that it is so novel that it can
be patented. In this case it should be re-
membered that publication in any magazine
of a national character is a prima facic evi-
dence of conception and a patent can be se-
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Tlg 8. Above and to the left the photograph shows

a simple stand made of wire which is used to hold

a square mirror. The other photo shows how wire

can be employed to make a clothes drier. The wires

in the latter casc are preferably heavily nickel-
plated.

cured by the builder or constructor within
two vears after publication in SCIENCE AND
INVENTION.

This Wirekraft Contest will naturally be
watched with great interest by alt manufac-
turers of such articles in the United States,
and the chances are that if an idea is pre-
sented of great utilitarian value, the manu-

Fig. 13.

frame is
bed lamp
silk if th

view to
article.

Fig. 9. Two unique wirekraft ideas. One rep-
resents a bill file and the other shows a twisted
wire form which may be inserted in the drawers
of a desk in order to hold letters in place. The
system is also suitable for a letter file.

kraft C
awarded
sing the
utilitaria

today.

=2 artistic
Fig. 10. A rather simple yet
unique bird-cage hook is depicted
in the photo above. The bracket
is not made of wire. therefore
would not be considered by the

judges,

Fig. 11. The photo at the

right shows a cloth cov-

ered coat hanger made of
wire.

Fig. 12. Spring wirc is of course permissible in a contest of

this nature. The photo below shows two types of springs for

radio antennas and three eyclets also made of wire, the ends of

which are provided with threads.—Courtesy Parker Metal
Goods Co.

= ’rrﬁ,‘??‘fr?.,
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of the possibilities of wirekraft.

wire portion of the model only will

facturers would wish to get n
touch with the inventor

article in SCIENCE aND [NVEN-
TION is therefore an actual pro-
tection to
should not be overlooked.

The first prize in the Wire-

object not found on the market

always be awarded to an object
possessing great decorative or

“WIRE-

$3000.00

In

Prizes

to be
Awarded
in this

Contest

This photo shows another
The
intended for a boudoir or
which may be covered with

v

m.!

e builder so desires. The

be judged.

with a
manufacturing such an
Publication of such an

the inventor. This

ontest will always be
to the model posses-
greatest practical and
n merit. It must be an

s S SN o Ko W B TR

The second prize will

[

or constructive effect.

KRAFT”

Fig. 16.

Science and Invention for December, 1920

Fig 15.
is indicated above.
the center fits over the top of the piano lamp
stand and is there locked in place by a nurt.

A simple large shade for a piano lamp
The small metal circlet in

It may be a model of the Brooklyn
Bridge. of the Woolworth Building, rhe Eif-
fel Tower, or any public building that you
choose to build. Making a building, 1or in-
stance, it is allowable to use isinglass or cel-
luloid for windows and other adjuncts, to
make the article presentable, in order to
make it a true replica of the original. Alo-
tors can he used to operate Il]eLllanlC’ll de-
vices and small lamps or clocks may be
placed in buildings or other constructions
enhance effect.

Any size wire within the limits shown ir
the rules can be used. The wire that Scrence
AND INVENTION recommends is clean bright
wire, either tinned, galvanized, coppered or
nickeled, hecause this is non-rusting. Am
other wire, however, can be used at the op-
tion of the builder and the wire may after-
wards be covered by varnish, paint, or any
other methcd elected by the builder.  Spool

(Continued on page 739)

i, S e &

Here is a unique letter file also made of wire. but
in this photo the baseboard is of wood. The same base could
also have been composed of wire but the device would then be
not quite as practical and infinitely more difficult to construct.

The photos on this page show
wirekraft ideas of both artis-
tic and utilitarian properties.

Fig. 14.
wire frame also intended

Here is a unique

for a boudoir lamp or
wherever a small size
lamp is indicated. Note
the scalloped bottom of
the frame and also the
double circlet of wire at ||
the top which clamps
around the incandescent ||

globe.
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Science and Invention f[or December, 1920

Now the Flying Flivver

HENRY FORD, world-famous as the manufacturer of the well-known “fivver”, recently
announced the perfection of a small, easily housed airplane which is expected to be the
first of a series of developments in popular aviation. The “flying flivver” has a wing spread
of 18 feet, it is 12 feet from propeller to rudder, and weighs only 300 pounds. Powered with
a 3-cylinder Anzani motor, it is capable of a speed of over 100 miles an hour. Mr. Ford is
shown at the left explaining the operation of the “baby plane” to visitors at the Dearborn
plant, while below the plane is seen in comparison with the ill-fated Sikorsky bi-plane in
which Fonck had intended to fly from New York to Paris.

Henry Ford and his flying flivver.

The Sikorsky plane “New York-Paris” is shown above

as it appeared just before first test flight. Due to an
error in judgment, the pilot lost control as he was taking off for
the Trans-Atlantic flight, and two of the crew died in the crash.
: The flying flivver is also shown as it apeared at Curtiss Field near
- : the larger plane.

Bicycle Propelled by Arms -

e ARG N g B L i A & e
- !
=

3

ERMAN inventors seem to be concentrating upon hybridizing

rowbhoats and land-vehicles. A few months ago we published the
photos of the four-wheeled “Rowmobile”, which seemed to interest
our readers, and now we present a bicycle which is propelled through
a series of gears by a rowing action of the arms. We are unable to
obtain the name of the inventor of this machine and its manufacturer
is also unknown.

Above the “Row-cycle,” as it apears in the operating position. The steer-

ing is controlled by means of pedals, and the seat slides in a fashion

exactly like that of a racing boat. At left, the method of propulsion is

seen to ~onsist of a series of belts connected so as to transmit a continuous
forward motion through a chain to the rear wheel

Water Shoes Offer New Sport

Steuerlein, an
engineer of Sch-
weinfurth, Ger-
many, has in-
vented a new
“water shoe,’”” in-
tended for sport
purposes. The
photo at the . : ; 7

right shows the r * i
in%entor demon- : i N N W
strating his de-;
vice. The appara-
tus is controlled
by the levers
which he is hold-
ing. and is actuat-
ed by leg power.
Every step made
throws the pad-
dles into action
with an oar-like

motion.

—aanALametricancadiohistans. com.
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Dr. W. D. Coolidge, the physicist, who has de-
veloped a vacuum tube through the end of which
cathode rays pass into the open air.
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Fig. 8A. This block of Iceland spar (calcite)
was exposed to the influence of cathode rays and
retained its orange glow for several hours. Also
there were miniute bluish sparks, which after the
first flash showed black against the orange glow.
(See Fig. 8B.) These black spots proved under
microscopic examination to be minute - craters,
connected by canals running at right angles to
each other and parallel to the surface of the crys-
tal - An enlarged photograph of one of these
craters is reproduced in Fig. 8C. Fig. 8D is a
microphotograph of the sparks occurring under

the influence of the cathode rays.

In Fig. 10 (left) is shown the ear of the rabbit
with the round scab, which formed a few days

ear after two weeks. In that time the scab came
off and white hair grew in place of the ordinary
gray. hair.

after the ear was rayed. Fig. 11 shows this same i »

‘ i
B

Fig. 1 is a sketch of a cathode tube, which is
she simple form used by Crookes in his early ex-
periments. The negative terminal is the cathode

and the positive one the anode. In Fig. 2 a

small easily-turned windmill was inserted in the

path of the cathode rays, the speeding electrons
of which caused the mill to revolve.

Science and Invention for December, 1926

Free Cathode Rays’

Dr. W. D. Coolidge, of the General Electric Company, Makes Remark-
able New Discoveries with Free Cathode Rays in Air

for scientists ever since Sir William
) Crookes discovered their presence
in a glass tube from which most of the
air had been removed, and through which
he passed a high voltage electric discharge.
Their characteristics and behavior within
the evacuated tube were studied by Crookes
and others but the Hungarian physicist,
Philipp Lenard, succeeded in making them
flow through a small, thin metal window into
the surrounding air where they could be
more conveniently utilized. Until recently,
the output of such tubes has been very
* The material for this article was taken from a
paper read before The Franklin Institute, on
October 20th, 1926, hy Dr. W. D. Coolidge, of
the Research Laboratory «f the General Electric
Company.” Acknowledgement is hereby made to
The Franklin Institufe for the use of the various
illustrations.

ATHODE rays have been the sub-
ject of a vast amount of research

WAWAWAMEamekicankadieohistorv-com

By G. C. B. ROWE

Tig. 4 shows the purpl;;glow of the rays be-
yond the tube's end.
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Fig. 6 at right shows the remark-
able new tube developed by Dr.
W. D. Coolidge in the General
Electric Co.'s research labora-
tories. which tube is capable of
producing powerful cathode rays

outside the tube.

Fig. 7 at left shows close-up view
of new cathode ray tube. the ar-
row pointing to the window at
end of tube, through which win-
dow the free cathode rays are
projected outside the tube in con-
siderable quantity,

et

T R e

that a discharge from the cathode
or negative terminal still continued.
He gave this radiation the name
of “cathode rays.” He discovered
that metallic plates placed within
the vacuum tube (see Fig. 2) in-
tercepted the cathode rays, and
that the impact of the rays against
the glass walls of the tube pro-
duced a greenish fluorescence and
phosphorescence, accompanied by
an increase in temperature. Var-
ious substances placed in the path
of the ray fluoresced brilliantly.
He also noted that the cathode
rays were deflected by a magnet.

Crookes spoke of this gaseous dis-
charge as the “fourth or radiant
state of matter.”” Later investiga-
tions have shown it to be composed
simply of a stream of electrons
or nbnute  particles  of wnegativ

g
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Fig. 3 above shows the arrangement of vacuum tube devised by the Hungar-

ian physicist, Philipp Lenard, for the purpose of

outside the tube. Lenard was handicapped :n many ways and Dr. Coolidge
has, with the aid of modern apparatus, built a powerful cathode ray generator.

limited. due to the relatively low voltages
and curcents at which the tubes could be
operated and to the window structure em-
ploved. - Due, however, to the efforts of
Dr. W. D. Coolidge, well known for his
work on various types of vacuum tubes, the
scientific world today has a cathode ray
tube capable of delivering through its win-
dow a much greater quantity of electrons
at velocities which are producing new and
startling results.

Iet us consider for a moment the nature
of cathode rays. Professor Crookes found
that, in a tube, such as is shown in Fig 1.
containing two metal electrodes connected
to a source of high voltage current. the
luminous Geissler glow disappeared if a
sufficiently high vacuum was obtained. but

£\

producing free cathode rays

dicated an induction coil. The negative side
of this coil is connected to the terminal, 1,
which is the end of the cathode, or negative
¢lectrode, and the other side is connected to
the window. This window is the interesting
part of the tube, for it is through it that the
ray travels into the open air. lLenard used
aluminum foil as a window. The foil, about
an ecighth of an inch in diameter, and one
ten-thousandth  of an inch thick, was
cemented to a perforated brass plate at-
tached to the end of the glass tube. The
foil was selected by microscopic examination
to obtain an area free from minute holes.
Lenard was handicapped by the melting
point of the wax joint between window and
tube, by the smallness of the window and
the comparatively low voltages employed.
Other investigators have worked with and
further developed the Lenard tube and have
somewhat increased its output. In all of
their work, however, it has been necessary
to have the tube during its operation con-
nected to the exhausting system. Dr.
Coolidge’s contribution to the art has been

HONEYCOMB SCREEN

~

electricity.

Hertz announced in
1892 that cathode rayvs
would penetrate gold
leaf and other thin
sheets of metal when

placed within the tube
and. as has been men-
tioned previously. Phi-
lipp Lenard was later
successful in  getting
them to come through
the end of the tube in
which they were gen-
erated. A sketch of
the tube which he used
is shown in Fig. 3.
On the right is in-

FREE CATHODE RAYS Fig. 5-A
HURLED 2 FEET \ (LT (=l
eral view

- ~ )=

emerge.

waananLamericantadiohistonszcom

the Coolidge
cathode ray
tube and how
B the free cath--
ode rays

NICKEL FOIL .0005 THICK

FIG.5B o

Fig. 5-B above shows a close-up sectional view of the window in the

Coolidge cathode ray tube. The thin nickel foil permits a vacuum to be
established. thanks to the support of the honeycomb screen.

the development of a tube capable of being
scaled off from the pump and of being
operated at voltages as high as 350,000 and
delivering a greatly increased quantity of
energy through the window.

THE CONSTRUCTION OF THE NEW TUBE

In Fig. § will be found a sketch showing
the main parts of this tube. At the left
in Fig. 5A is an ordinary lamp screw plug,
through which is supplied the current, which

(Continnted on page 728)
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The Fastest Boat In the World?

Qur illustration shows a new construction of a boat patented by Hans
Becham. The design is based upon the fact that hollow lenticular bodies
convex on the bottom, immersed in water, lift themselves out of the water
as soon as they are set in rotary motion. The drawing shows a vessel with
two such lenticular bodies susceptible of rotation about the vertical axis.
As soon as these floats are set into rotation, the hull of the boat rises from

o e
b

-

the water. Inasmuch as the drag of the water at full speed is extremely
small, the resistance to the motion of the boat is very slight, so that with
a proportionately small development of power, a very high speed can be ob-
tained. The phantom diagram shows the mechanism of the vessel. Note
that the propeller extends from a shaft passing through the keel of the
vessel. The keel, propeller and a rudder only are submerged.

The Astrology Humbug

INCE the last two articles on Astrology

were written, the editors have received

a great many letters from astrologers
and astrological students. Regardless of what
we may say about astrology, we must certain-
ly admit that the students of astrology at
least rally to the standard of their favorite
subject while it is being battered and torn.
This same statement does not hold for most
of the astrologers who are looked up to as
leaders in the field. While we have received
many communications from students of as-
trology as well as from a few astrologers,
those who are well known in the field have
not requested the data on the birth dates and
locations of several of the test cases which
we have on hand and upon which $1,000.00 is
being placed. o .

Judging from the letters, it is plain to be
seen that even the astrologers themselves do
not know their subjects. One astrologer will
state that it is impossible to forecast events
or calamities over which the astrologer has
no control and another group of astrologers
will then analyze the events likcly to occur
in a day, week, month or year. We have all
scen forecasts for the month and we have all
scen the astrological forecasts for a ycar.
These find space in our daily newspapers and
in our Sunday feature editions just before
the new year comecs into being.

There is one group of astrologers that de-
sires the date of birth. There is another
group of astrologers that request the time of
conception and that disregard entirely the
dates of birth. How this latter factor can
possibly be given is difficult for us to ascer-
tain hecause the exact moment of conception
cannot possibly be known by even surgical

By JOSEPH H. KRAUS
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$6,000.00

For Proofs of Astrology

SCIENCE AND INVENTION
Magazine holds that there is noth-
ing scientific in Astrology, that As-
trology is not a science and that
statements made by astrologers un-
less very general cannot be enter-
tained seriously.

Accordingly, this publication has
decided to award an Astrology
Prize of $6,000 for the following:

$5,000 will be paid to the astrologer
or forecaster who will foretell three major
events of such a nature that he will have
no control over the outcome of the same.

He must describe in advance each event

in detail, giving the location and result

or the casualties if the event is an acci-
dent.

$1,000 will be paid to the astrologer
or forecaster who will produce threc ac-
curate, detailed and perfect horoscopes,
free of contradictions on the lives of
three people whose initials will be given
him when he requests the same and the
birth dates and place of birth will also
be supplied by this office.

This contest closes October Ist,
1927, and all entries must reach us
by that time. In event of a tie,
prizes of an identical nature will be
given those so tying.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 53 Park
Place, New York, N. Y.
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methods.  The most that a physician can do
18 to approximate this time. Under the cir-
cumstances it would appear that the latter
group of astrologers could not develop an ac-
curate horoscope yet this remains to be seen.

In a clipping before us we find according to
a hor_oscope that “President Coolidge is now
entering one of the most evil cycles of his
career. There is much sorrow for both our
President and our Government, as well as for
most all high governmental officials.”

In another horoscope also before us we find
“The good influence of Venus favors the pop-
nlarity of the President and his cabinet amd
brings social activity and. merry-making into
this department of the National life.”

Both horoscopes were cast by different as-
trologers.  Can it be that even they do not
know how to read the signs of the planets ?
Of course, it can be easily argued that there
may be good lcaders as well as incapable
workers in the ficld. How are we to know
unless some of the astrologers who are
looked up to by the students take advantage
of the awards which we offer.

One group of astrologers will tell us that
the lower animals are not affected by plane-
tary influences, but only thinking individuals
are affected. Another group state that ani
mals are affected, but their reactions are dif-
ferent and consequently we cannot observe
the difference.

To emphasize the fact that only thinking
individuals are affected by the planets, some
astrologers say “that the stars incline but can-
not compel” and that “a wise man rules the
stars, while a fool obeys.” Now if a thinking
individual is affected by planetary influence,

(Continued on page 747)
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Our Spiritualistic
Investigations

NDIA is the home of mystery. Ghostly
things and creepy cxperiments galore
have been unfolded from the shadows

of the East. Hindu fakirs have start-
ted civilization, Yogis have mystified the na-
tives, from the land of the turbaned-wor-
shipers come beliefs of ancient products,
such as East Indianism, Occultism, Yogi-
ism, East Indian psychology, and other titles
cnwrapped in mystery. Yet strange as it
mayv  seem, Hindu spiritulists are rare,
One, however, I have recently uncarthed
... Rajah Hassid, “The Spirit Force,
irom the East,” as he terms himself. A
suave, well mannered fellow . . . short in
stature, characteristic in appearance. Always
seen in the dress attire of the FEuropcan,
vet his dark skin, piercing eyves, lacquered
hlack hair. and large Oriental jewelry, leave
nothing to the imagination. He is a Hindu,
and almost abuses his mystic privileges,
as the many powers he admits possessing,
would almost credit him with being a re-
incarnated subject, referred to in the ancient
days of Biblical history. Rajah Hassil
mingles in high society, and has upon his
mailing list, names of persons prominent,
as well as those of quite a number of cele-
brities. Conversing, as he does, in several
languages, and pleasing to the studious,
thanks to his ability as a conversationalist
upon mystic topics in general, he has many
followers, His work is mostly readings
irom the gardens of the dead, and although
an Orientalist, his spirit guide seems to
have a key into the land where the souls of
European races dwell, as he can call forth
spirit messages, for any and all. Of course,
the Rajah gives seances as well, but only to
those recommended to him. During the sum-
mer months, the limousines of many leaders
of society can be found parked in front of
Lis ahade in Newport. Tea is served in the
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$21,000.00
for Spirits

Dunninger, who writes exclusively for
SCIENCE AND INVENTION Magazine
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee will
sersonally pay $10.000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism, that
he wil! not explain or that he canmot re-
sroduce by natural means.

More than two years ago SCIENCE
AND INVENTION Magazine offered a
prize of $11,000.00 to anyone who could
demonstrate his or her ability to communi-
cate with the spirits or to give some definite
form of a psychical demonstration which in
itself was not trickery.

The result has been that mediums and
spiritual organizations have been afraid to
place proofs before us. Those weak at-
tempts which have been made to demon-
strate psychical phenomena were almost in-
stantly proven fraudulent, and no medium
has dared to contradict our findings.

In view of these facts, should we not con-
sider all mediums fraudulent? Should we
not consider every psychical manifestation
as being trickery pure and simple, intended
primarily to fleece those who visit the circle
and who find solace in the words from the
worst forms of charlatans, namely those who
are being permitted to practise upon the
poor, seeking words from loved ones?

To the $10.000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1.000.00 in
addition offered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
ninger’s $10.000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.

b
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Sl
j ¥ “We were asked to place our fin-

gers lightly upon the table-top . , .,
Several moments elapsed . . lift your
hands into the air and in the name of
Allah, I command the spirits to cause the
table to rise. . . . and the table did rise.”

waiting room, and afi those conveniences,
to which his clients are accustomed have
been well considered.  These spirit mect-
ings are conducted only for these invited
guests, and there is no charge, as it is his
form of advertising. Astounded at his
demonstrations, new clients are easily made,
and private readings for these proved sufh-
ciently profitable to well afford his apparent
generosity at ‘his occasional exhibitions. It
was one of these meetings that I was in-
vited to attend. My host at this occasion
therefore presénted me in person to the
Rajah, and although using a ficticious name
so as not to disclose my identity, unfor-
tunately described me as a fellow student
of the spiritual. This introduction caused
me quite a bit of uneasiness, as the medium
at once opened conversation upon general
spiritual topics, which it seemed was done
particularly  for the benefit of the by-
standers, This was rather embarassing to
me, as I could not very well analyze my
view points, without disclosing the fact that
I was a disheliever, and present at the
mecting, only to discover the modus operandi
of his methods. 1 therefore posed as a
rather gullible subject, and was obliged to
accept an array of unsually well rendered
conversation, which he gladly volunteered.
An Oriental attendant relieved my agony,
after but a few moments of controversy, as
he interrupted, asking the Rajah's permission
to usher the guests into the seance room.
The mystic excused himself. and offering
me an invitation to continue our conversation
after the seance, he left me, and quickly
vanished behind a set of deep colored.
thickly woven, Indian portiers. Several
moments later, the gathering was ushered
into another room, which was furnished in
exceptionally good taste, with slight sugges-
(Continued on page 752)
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WHY THE
SIKORSKY

Science and Invention for December, 1926

TRANS-ATLANTIC

¢Movie’’ camera reveals details of accident
which destroyed Fonck’s hopes of

The plane appears to move somewhat sluggishly
as it comes down the runway, due no doubt
to the fact that it is loaded far in excess of its
normal capacity. This photograph shows the
plane at about the middle of its one-mile dash
from the hangar to the edge of Curtiss Field.

T 6.32 A. M., Tuesday, September 21. 1926,
a giant Sikorsky Dhiplane designed to be the
first to fly from New York to Paris stood
with motors roaring, ready to begin the great ad-
venture, The plane had heen carefully loaded with
a tremendous cargo of gasoline and oil, sufficient
to fuel it for the trans-oceanic flight, and the
motors were tuned up in anticipation of the ar-
rival of the crew of four who were risking their
lives for the thrill of being the first to get across.
Just as the rising sun hegan to hrighten the hori-
zon, Charles Clavier, radio operator. and JacoDh
Islamoff, mechanician, entered the cabin of the
great silver bird.

There was delay. The hum of the engines died.
Then an automobile drove up and stopped with a
screech of brakes. Rene Fonck and Lieut. John
Curtin jumped from the tonneau and hurried to
the plane.

The engines roared in a crescendo of impatience.
With a gay flip of his hand and a smile toward

The plane shoots down the embank-

ment and the right wing-tip grounds

as it bumps across the rough field.

The roar of the motors ceases as

Fonck throttles down in an attempt
to stop.

New York-Paris flight,

The plane wobbles a bit as it roars past
the photographer stationed at the brink
of the embankment on the edge of Cur-
tiss Field. It appears certain that the

et plane cannot rise.

Sikorsky and his workers, Fonck opened the
throttle and was off.

Lightly the plane darted down the runway,
There was a great cheer. In a moment the
crowd became silent with wonder and pride,

Then there was a gasp.

Halfway down the long runway the plane paus-
el for a moment in its swift, sure glide. It
leaped sideways, lovered for 2 mioment, and
bounded with a sudden increase in speed to the
end of the take-off.

Transfixed with the uncertainty of a dawning
fear, the crowd stood still as the plane lifted
itself into the air. It plunged and lurched for
a terrible second.

Nose down. the plane dove thirty fect off the
end of the runway. A puff of smoke whirled
from the plane as it plowed crazily for 300 feet
across the rough ground.

Then, suddenly, the plane tiltedl and the right
wing-tip struck the ground. The machine swirled
around in a cloud of dust and crashed over back-
wards. Fonck and Curtin were thrown from the
cockpit as the plane settled in a mass of tangled
wreckage.

Nine seconds of deathly silence, then a blinding
flash of white Bame as the fuel from the broken
tanks ignited on the rted-hot manifold. TFive
minutes ‘later, the framework and motors were
welded to a mass of shapeless steel, and the wreck
blazed as a funeral fire to the two unfortunate
aviators who were trapped in the crushed fuselage.

That is the story of the failure of one of the
most ambitious plans conceived by any man in this
age. Many reasons have heen assigned as a cause
for the accident. Some said that Captain Fonck
was too eager to soar on his greatest flight when

a3

A cloud of dust arises as the right
wheel drops off and the lower wing
begins to crumble. The machine skids
along at fifty miles an hour and be-
gins to swing around to the right.
The cameraman continues to grind

as the wreck seems inevitable.

he manipulated the controls. Others
§aid there was a mechanical defect
in the plane or undercarriage. Still
others said the giant bird was over-

{The tail of the plane rises and the nose goes

down as it spins around on the crushed wing-

tip. The entire incident covered a period of only

a few seconds, hardly giving the spectators time
to realize what was happening.

loaded; we, forced to form our
opinion at second hand, reserve
decision, but we are able here to
present the entire incident in pic-
tures so that perhaps you may be
enabled to pass judgment.

The series of photographs on this

page, which by the way you wili
not find published anywhere else,
are a tribute to the presence ot

Tre wing folds up and the plane
crashes over on its back. Fonck and
Curtin, who were in the control cock-
pit, were thrown clear, but the blaze
which followed a few seconds later
caught the radio operator and mecha-
nician, who were instantly killed by
the shock of the crash.

-)))—)
The gasoline socaked fabric disap-
peared instantly, but the fuel con-
tinued to blaze for fifteen minutes.
The tremendous heat created caused
the motors and frame to be welded
tozether, and the molten aluminum
flowed along the ground like lava.

WWW-americanradiohietorvy com

mind of lerman Stockhoff, Inter-
national News Reel photographer,
who kept ou cranking his camera
when the other photographers were
too amazed to do anything but gasp.
These photographs were enlarged
especially for us from his news reel
strip.

. The editors attended several show-
ings of the various news reels cover-
ing the accident and consulted with
the staff of the Daily News, with a
view to discovering. if possible, the
cause. Some of the details are rather
ohscured in these photographs, due
to unfavorable light, so the sketches
on the opposite page may make the
events a little clearer.
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PLANE FAILE

TO CROSS
OCEAN

b

The drawings reproduced here were made by
our artist to illustrate more clearly the details
of the accident. This sketch corresponds ap-

proximately to the third photo opposite. wreckage,

Fonck claimed that the right wheel dropped
off, causing him to lose control.
was found in the same place as the rest of the
See the fifth photograph.

The plane spins about as its momentum causes
it to skid backwards in the line of its orig-
inal direction. Dust clouds rise, hiding the
details from most of the observers present.

This wheel

"
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The momentum causes the nose of the plane

to rise and it crashes over backwards. throw-

ing the pilot and navigator to some distance
and completely crushing the fuselage.

SNSRI 00RO 0L W R L i,

When the wreck had ceased crumpling, it lay
still for several seconds as the two dazed men
rose to their feet and

destruction they had escaped.

looked back at

HUA

The ruptured tanks spilled their contents on

the hot motors and manifold pipes and the

wreck burst into rocketing sheets of flame as
the observers raced toward it.

the
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$41,000.00 IN PRIZES

Offered by Science and Invention Magazine

$21,000.00 is offered by this publication for proofs of spir-
itualism. The editors of SCIENCE AND INVENTION
Magazine do not believe that any authenticated cases of
spirit manifestations ‘or phenomena have ever been pro-
duced. They hold that all spirit phenomena are fraudulent
in nature and that those organizations which try to entice
people into their circles to ostensibly listen to messages
from beloved ones who have passed from this world into
the next are carrying on a fraudulent game which is more
harmful than good. This publication does not mean to infer
that legitimate forms of religion are harmful. Its fault
is only with that form masquerading under the guise of
“spiritualism” and purporting to give messages from the
spirit world. See page 693. ’

$6,000.00 will be given by this publication for proofs-of
“astrology.” SCIENCE AND INVENTION Magazine
holds that there is no truth in astrology, and that it is not a
science and that statements made by astrologers, unless
they are very general, cannot be seriously entertained.
This publication will, therefore, pay $5,000.00 to the as-
trologer or forecaster who will foretell three major events
of such a nature that he will have no control over the out-
come of the same, and who will describe in advance. each
event in detail, giving the location and the result or the
casualties if the event is an accident. This journal will
also pay $1,000.00 to the astrologer who will produce three
accurate and perfect horoscopes of individuals whose ini-
tials and dates of births will be supplied to him. For fur-
ther details, see page 692.

$5,000.00 will be paid by this publication during the fiscal
year for models built entirely of matches. The entire con-
struction of these models must be of the wood. of matches,
the heads of which should preferably be cut from the
wooden sticks. Although this contest was primarily in-
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tended for shut-ins, it is not limited to those unable to get
about other businesses. Full details of the contest as
well as this month’s prize winning contestants and the
models which they built are to be found in this issue on
page 703.

$5,000.00 will be paid by SCIENCE AND INVENTION
Magazine to the individual or individuals who will dem-
onstrate a working model of a perpetual motion machine
at the offices of this publication. This magazine does not
believe that perpetual motion is possible, and this award
is primarily made as a protection for those who would in-
vest in constructions of this nature. Many times a would-
be perpetual motion inventor will tell prospective invest-
ors that he needs just a few more dollars to patent his in-
vention, that his machine is the only one which will oper-
ate, and that it has received recognition in the scientific
world. The story told in present-day circles is that the
inventor has collected millions of dollars for his system
from any one of the large automobile manufacturing con-
cerns. Under the latter circumstances, the inventors claim
to do investors a favor by permitting them to invest. Those
telling the first story will patent the invention as soon as
they get the additional funds. To both of them the editors
say that they will pay them $5,000.00 when they merely
exhibit a working model of the device. We desire no
rights to the invention whatsoever.

$1,000.00 and more is being paid every month by SCI-
ENCE AND INVENTION Magazine to its authors. Ar-
ticles are all paid for, except those written by our staff.

$3,000.00 will be paid during the fiscal year for “Wire-
kraft” models. This is a new contest inaugurated by
SCIENCE & INVENTION Magazine, and the conditions
of the contest will be found on page 686 of this issue. Get
busy!.
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Into the Fourth Dnnensnon

FOURTH INSTALLMENT

First American and Canadian Serial Rights

By RAY CUMMINGS

CHAPTLER VIIL

THE STRUGGLE AT THE
BORDERLAND

HIE thing stood waiting as Will drew
us toward it.. Fear swept over me.
Yet the very sense of fear brought
with it a reassurance, for it was the
physical I feared; the vanished sense of my
hody was not entirely gone, for now I was
fearing its weliare.

My voice protested, Wait. That
thing there—"

“It is friendly, Rob.”

The fear died. I remembered what now
seemed obvious; Will had been leading us
somewhere with a set purpose. To mieet
this friendly thing, of course; this thing
which doubtless he had met before. I stared
at it as we approached. A dim, opaque
grey shape like ourselves; but it seemed
formless, sexless; neither human nor un-
human—a shape merely—a something poised
there of which my mind seemed able to
form no conception. Then I heard Will say
to Bee.

“A girl, Bee—you understand—Rob, lis-
ten. We must cling to the realities of our
world. There are no other words—no other
conceptions—with which we can think these
unthought things. This is a girl

I thought it was a girl; and at once I
fancied that I could (listinguish her. Stand-
ing there with a phantom barn and haystack
of our own world above and behind her. A
girl like Bee. T could see the grey-formed
outlines of her; vaguely flowing draperies;
long hair; a face of human beauty with a

“Will,

Science and Invention for December, 1926

flat of depth.

. The Big-city.

queer wistful look—she was smiling at Will
—a friendly smile—.

All this I thought I saw; and in the think-
ing, brought it to reality. Into my mind
then flashed a clearer understanding.  This
Borderland—and the other inner realm lying
beyond 1t~ which séon we were to enter—
could no more bhe compared to the world we
had left than an apple can be added to an
orange. The very essence of every thought
we now were thinking was different—incom-
parable. Yet within our minds was some
lingering, unchangeable qualitv—call it Ego
—or a mere limitation, a lack of versatility;
so that these new things must be clothed
in the fashion of the old.

My words grow futile? I can only say
then that this first encountered being seemed
like a girl, wistful of face; grey, colorless
of "aspect; yet solid—as solid as ourselves
which cvery moment was seeming a more
normal solidity. But what to a mind
Onmiscient she would have been, again I do
not know.

Will touched her, ‘“Rob—Bee—this is
Ahla—she has been waiting for us.”

Her voice said, *T am Ahla who will do
what T can to help you.”

The tone seemed soft, liquid, musical and
wholly feminine. Soundless words but clear-
ly intoned as though I had heard them with
a physical ear.

Bee said, “Why she speaks English.”

It struck a note of whimsicality; the
thought momentarily relieved the tension un-
der which I was laboring. And so I think
it was with the others; they were smiling;
but Will’s smile faded as he turned to us.

“You must keep on thinking things like

that. Cling always to normality.” .His
voice was earnest. “You also, Ahla—
English you see, is our language.”

“But you are speaking my language,” she
said gravely.

“Of course,” he agreed hurriedly. *“Do

wWWWeamericantadiohistorv-com

Before us lay an area upon which was spread a corifusion of globes.
In size I found them later to be. from the smallest some twice my own
height, to others I would in my own world have said to be a hundred feet in diameter.
Diminished by distance it seemed indeed as though a thousand vary-
ing-sized sozp-bubbles, smoke-filled, lay piled together.
unnatural like a picture with wrong perspective.

Circular. yet visually
And the whole flattened, queerly

not doubt it. All of you—I think I under
stand Dest of us all.. We nwst strive for our
accustomed normality. Remember — the
mind now is nearly e\'crything.”

“l am—not really confused,” I said.

Tt relieved him; he spoke more quietly.
“This girl, Ahla, came from her own realm
—wandered out here to see and feel for her-

self what madness was possessing her
people.”
“It is strange,” Ahla said abruptly. *“I

am frightened—" Sudden terror marked her
features. I was standing nearest to lher
and her hand gripped me. Again I felt
that blessed solidity. Normality. I was
real; I laughed contempmoml) at all these
shadows The girl added anxiously.
. “Cannot we go back? Now—uwhere all
is real—mnot like this. I—cannot stay here
much longer.” |
“We will go,” said Will. “Bee—and you
Rob—listen carefullv. From now on it -is
a question of the power of our minds—our
will-power. If vou wander—weaken for a
moment—we arc lost. Keep thinking, I
am here with my friends. We are gbing to-
gether—going into the other realm.” He
swung to the girl. “You, Ahla—for.you:it
is easier. But yl(ld }ourselt slowly. If you
withdraw resistance you -will rush bevond
us.  You understand?
else we must keep together.”
She nodded. “‘Oh—yes, we must keep to-
gether.” &
We clung to each other. Ahla began mon-
ing forward, drawing us onward up-that
empty Borderland slope which now . was
steeply inclined: ©~ We passed through the
haystack—a mere shadow; passed--upward
through a corner of the barn roof. - -
Beneath us now spread the phantom world
we had left. But as my thoughts dwelt on
what we were going to do, the shadows. of
our earthly realm seemed fading; growing
dimmer, blurring as though about to vanish.

Above- everything ¢
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1 watched them fearfully; when they were
gone I would be in darkness—pregnant
darkriess thronged with things unsecable.
I thought vehemently. ]

“We must keep together—we are going
on into that other realm, Will says we arc
—\Will says we must keep together.”

But my thoughts strayed, I remembered
Will's house; the room we had left—the
little clock— Why, 1 fancied I almost saw
it. Was I there, back in that room? -—
Where was Bee?— Bee?—

I must have called her name
thoughts, and at once she answered.

“Here Rob. Right here.” And I felt
the pressure of her hand.

A struggle of the mind. I knew then
that every quality of mind inherent to me
was winging backward; tugging, pulling,
but I fought against it. And I became
aware too of a different struggle within me.
I had sensed it for some time past but now
it sprang into keen intensity. A struggle of
the physical. A vague racking pain possessed
me. Dull, detached seemingly from my
consciousness, yet 1 knew it was the pain
of my body. It grew sharper. Not intoler-
able; but frightening with a scuse of horror.
It permeated my every fiber; tingling with
infinitely tiny ncedles; and tugging, physi-
cally as my mind was tugging, to resume its
original state. Like a chip in an undertow
I was being drawn backward . . .

in my

“Now.” I felt Will's tense voice. And
Ahla’s soft words.
“We—are—passed. Hold me—now.”

Someone was clutching my arm. I seemed
floating, storm-tossed—a feather blown in
a wind T could not feel. But abruptly the
struggle cecased; vaguely I was conscious
that miy feet were standing upon something
solid—Will and Bee were here—Ahla was
here—1 was a realitv once more, and there
were rational thoughts to think and real
things to see. .

CHAPTER VIII
THE REALM OF NEW

DIMENSIONS
HE shadows of our world were van-
ished. The Borderland, with its

darkness, its drab empty slope, was
gone.

A new world lay spread about

Again wé passed through the
enveloping globe which was our
home; passed along the city
street. It was now deserted.
We walked on its level surface;
i. wound and twisted its way
between the globes. At times a
group of them piled o~e upon
the other—the smallest on top
like a disarray of bubbles—obstructed the
street. But the substance upon which we
walked (it was often barely visible) turned
upward; a sharp upward curve to the ver-
tical; then straight up, again leveling off,
and then downward. We trod it with no
more effort going up than upon the hori-
zontal.

me; new companions. And I was conscious
of a new entity—a new Robert Manse, who
was myself.

I remember now that my first thought was
surprise that I should be able to visualize
things of strangencss. But now I know that

Synopsis

Robert Manse, o correspondent

in the
New York Office of a Latin-dmerican ex-
port house, in company with Wilton Grant

and his sister Beatrice, saw the first of
the ghosts itn February, 1946, ¢ few miles
from Rutland, Veriont. These ghosts
cwere  semi-transparent, glowing  figures
much vesembling luan beings.  Attempts
to destroy them with bullets or clubs had
no effect on the shadows. Passing the
hand through the space occupied by one
of these ghosts produced no tangible sen-
sation. Later, the ghosts became more
bold and more nwmerous. even wmolcsting
human  beings and caunsing at least one
death in Kansas, the rcsult of heart failure
induced by the fright of encounter.

Some time later, Will calls Rob on the
telephone, saving that his sister Bee s
quite il and asking Wil to pay them
a vwisit, During the wisit IWill mentions
that the ghosts have already arrived in the
Borderland Iving between their world and
ours, and that they were on the point of
coming tnto our world, Rob himself has
discorered a mcans of cntering into this
borderland, and declares that even though
le is being watched by many of the ghosts
he will make an attcmpt to-night to enter
their realm and turn the spirit-like creat-
wres back into their formner paths. While
he makes the journey. Rob is to stay bchind
with Will's sister, Beatrice,

The preparations for the experiment are
made, and Will clasps upon lis arm a
connection to the cvibration-transformer
which, by alteving the vibrations of lus
body, 1is to transform it from wnormal sub-
stance to the wraith-like material of the
other world, They see a ghostly " form
watching them as Will's body becomes
transparent, but finally the apparatus is
disconnected and  they wait for his re-
turn, Five hours later, Will returns say-
ing that they must go back with him to
save the world from an intvasion of the
ghestly  hordes.

Robert and Beatrice, though face-to-face
with the unknown, succeed In suppressing
their fear, and agree to accompany 111l
across the border. The three adiventurers
don their metallic garments, attach the bat-
terics, and swallow the acrid compound
wwhich is to transform their tissues. In a
few minutes they find themsclves trans-
posed into the Borderland, and they alertly
wait for what may comc.

Now continue with the story.
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once over the Borderland my mind itseli had
changed, yet retaining of its old self just
enough, so that I might be conscious of the
strangeness. In a grey hali-light of luminos-
ity seemingly inherent to everything. I found
myself standing upon a hillside, gazing down
an cmpty slope of greyness. Was it land?
I can only say that it scemed solid beneath
me: solid, quivering with a tiny tremble:
vibrating, and within itself vaguely luminous.

Overhead was darkness. Yet hardly that,
for the same luminosity was there; and I
felt that I was gazing, not through emptiness
but rather through some tenuous fluid il-
limitable to my vision, with things there
to see, as vet—for me—unsceable.

The slope before me was empty. But
shapes were materializing; it was as though
I had come out of the darkness, with eyes
not vet accustomed to the light. I fancied
I saw water in the distance. A white lake;
hut when I stared, it seemed more like a
grey rolling cloud. Was it liquid? . . .

The mind receives a multitude of impres-
sions in an instant. I was conscious of my-
self. My body was an entity wholly vague—
vet there scemed a tingling in it; a weiglt
to it, for I was standing upright. Will and
Bee—and the girl Ahla—wvere beside me. I
saw them now in their old familiar form,
but with a queer sense of flatiess to them.
Flat; unnatural of outline; not grotesque,
merely strange, unreal. Almost indescrib-
able: and though distinetly it was not a two-
dimensional aspect, I think that flatness best
describes it. A something about them which
was lacking; or perhaps a something added
—I do not know.

And inherent to this whole realm as soon
I was to see it, was this same queer flatness.
Things without depth: yet to view them side-
wise, the depth was there, with the flatness
still persisting.

And I saw color: nameless colors which
I might call blue, or red, or green and the
words would have no meaning. Men, wo-
men—houses, or at least habitations; the
words are all I can command, but they are
grotesquely meaningless. It was all so in-
comparably strange; and paradoxically,
the strangest of it all was the fashion in
which my mind began to accept it. I could
think of Ahla as nothing but a girl. A
frightened, likable girl—with thoughts and
feelings similar to my own. This realm
was real—a new country; with f{riends.
enemics—a struggle going on within it in

(Countined on page 734)
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The above photograph shows a cylin-

drical celluloid container filled with

water and holding two dice which float

to the surface when the container is in-

verted. The system is fraud-proof and

ideal for operating toy games.—Hydro
Novelty Co,

TUMBLING CLOWN

The above diagram in the accompanying
photograph shows a very interesting
clown. The wooden clown tumbles from
rung to rung of the ladder until he reach-
es the bottom. It will be observed that
there are two uprights secured to a base
and that the rungs of the ladder are
made of double bars of heavy wire. Due
to the peculiar construction of the slots
in the hands and feet of the clown, it is
apparent that the wood figure will drop
to the rung below and then turn on the
rung through an arc of 180 degrees un-
til ready to drop to the next rung.—
Miami Wood Specialty Co.

SAFE ACCURATE MAGAZINE PISTOL

Cireat for Social Bitertatuing

13

The photograph and
diagram at the right
illustrates a unique
1| racing game in which
pressure on the but-
ton at the top causes
| the horses to run
44 around very rapidly.
| The game is approxi-

mately the size of a

watch and is provided
L .| with a very interest-
WaY ing  mechanism  for
! spinning the disk, as
. well as quite a clever
| brake. When the
-~} stem is pressed down,
a metal catch moves
over to the right, grips
one of the prongs of a
ten toothed gear, and
imparts momentum to
the gear. This causes
the dial to which the
gear is connected to

spin.

Ardez

Science and Invention for December, 1926

Santa Goes in

Christmas Gifts From a

RACING GAME

If the stem of the game above described is released the brake moves to-
‘ward the center stopping the race so that one of horses is always im-

mediately above the winner designation.

A VACUUM ENGINE

Quack medical men sens-
ing the possibilities of
fooling the public by us-
ing radio apparatus
ridiculous  combinations
and hook-ups, are selling
all sorts of machines for
home medical treatments.
See the January issue for
an expose of some
these devices.

in

of
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The photograph above shows a very unique innovation in toy en-
gine designs. This engine works by atmospheric pressure. It is
not a hot air engine. The alcohol lamp is lit and the engine
turned over a few times. It will be found that the flame is sucked
into the chamber of the engine where it expands the gases. A slide
shuts the port and the gases on cocling contract. the atmospheric
pressure pushing the piston in and thus causing rotation.—Modern
Engine and Supply Co.

TRIGGER RELEASE
AND SHOT FEED

e e

SHOT
CARRIAGE

SHOT CARRIAGE -~

~CROSS SECTION
OF BARREL~

The photograph at the left shows a magazine pistol operated by rubber bands.
The force of the shot can of course be varied by using two or more rubber
bands to operate the shot expelling mechanism. The pistol is being held in
the hand to show the comparative size. It will be observed from the drawing
above that the top of the pistol provides a magazine for the shot.
these shots is released each time that the shot carriage is pulled to the back
end of the pistol.
ward and the shot is catapulted out of the end. So remarkably accurate is
this pistol that a trained shooter can place a shot on a piece of paper and
hit it with a similar shot expelled by the gun. The shot carriage rides on two
guides. the upper one of which also serves as the magazine.—Bulls Eye

One of

When the trigger is pulled. the entire carriage moves for-

Pistol Co.

www americanradiohistorv com
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for Science

Scientific Standpoint

POWERFUL TARGET AIR PISTOL

T

PISTON

PELLET

s

The above photograph shows a remarkably powerful air pistol intended for

target practice.

Its weight is practically the same as an automatic and it

balances in the hand in the same fashion. It is absolutely accurate at short

ranges. The diagram of construction iz shown at the right.

DIZ2Y LIZZIE—A UNIQUE TOY

e
Ii

b L e AN

The diagram at the
mechanism for operating the toy illustrat-
ed in a photograph at the left. The entire
body of this automobile is mounted on a
carriage by two pins located at the front
and back of the auto. A trammel direct-
ly connected to one of the gears com-
municating with the spring, causes the
auto to bump up and down and this mo-
tion in turn imparts a sideways or rock-
ing motion to the body of the car.—
Ferdinand Strauss Corp.

barrel and the same locked in the position indicated.
pressed, the spring is released and the air is transmitted into the barrel chamber.
Notice the piston rings on the piston.—Wembley & Scott Arms Co.

A

—

i
SPRING |

PISTON /

TRIGGER
ADJUSTMENT

TRIGGER

The above diagram shows the construction of the air pistol. Near the back end
and immediately above the barrel a catch will be found which is pressed backward
i and the barrel is then raised to compress the spring.

In the diagiam the spring

is shown in the compressed position. A .22 calibre pellet is then inserted in the

When the trigger is

right shows the

SRR e AW A
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In the photograph above the automobile is seen standing on

end. In this position the auto bucks like a typical bronco.

This procedure continues until, because of a violence of one

¢f the bucks, the equilibrium of the mechanism is upset and

the auto falls down on all four wheels and proceeds to run
away with its continued bucking movement.

v e FeiE T T
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Due to lack of space the
publishers were forced to
omit the article on Muscle
Reading with illustrations
showing the incomparable
“Dunninger”
ing this system. Look for
the article in the January
issue.

demonstrat-

AL oo b s

The articles on this page will make ideal
Christmas gifts for men and boys. There is
no doubt but that members of the fairer sex
get quite a kick out of most of them. Per-
haps the suggestions on these pages will aid
sonteone in picking out an unusual gift.

.

i

A postal card of inquiry concerning the

TOY AIRPLANE

names and addresses of any of the manufac-
turers of devices found in SCIENCE AND
INVENTION Magazine will bring the de-

sired information.

The photograph above shows the toy airplane
which performs on the ground or floor in much
the same manner as an expert aviator. It nose I

O

dives, tail spins and never repeats the same ef-

WINDING KEY

AN ODD TOY

The toy of peculiar shape illustrated in the
photograph above is operated by a mechanism

fect all because its designer foresaw the pos-

sibility of employing a fairly well balanced toy

and equipping it with one wheel, which is free.

and the other one which moves forward and
backward alternately.

The above illustration shows the mechanism of

the airplane, one wheel of the plane is free and

the ather is connected with the shaft and gears.
—Ferdinand Strauss Corp.

identical with that shown in the drawing of the

airplane at the left. It will be observed that one

of the wheels is lashed back and forward, while

the other wheel remains free. The capers cut
by the toy are never the same.

____unany americanradiohistorn. com.
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MODEL DEPARTMENT

o, W

HE statement has often been made that our Inglish cousins are far
advanced in the art of building models over the American youth. Of course
1t 1s perfectly natural for the American lad to dispute this fact and state that
he has seen as fine models built in this country as any of foreign make. The
fact of the matter is that the art of model building is much more popular
m England than in America just as radio in America is much more popular
than model making. The American boy has not yet arisen to the point of
sceing the possibilities which model engineering holds in store for him. On
this page we are showing a group of photographs of models from an engineer-
ing exhibit in England. We do not doubt but that the constructions are very
remarkable and we also wish to advise those of our readers in foreign countries
that the SCIENCE AND INVENTION Magazine trophy contest is open to
them as well as to those in America. Every month this publication offers a
handsome trophy cup for the best model submitted during any one fiscal month.
The conditions of the cup contest will be found on page 746 of this issue.
The photograph immediately above is a 7 mm. scale model of a 2-8-8-2 com-
pound locomotive, a duplicate of the Chesapeake and Ohio Railroad. The
model is electrically driven, and was built by Mr. A. Knock.

The photograph of the model above is that of a com-
pound condensing steam engine built by G. T. Wil-
ilams, and the ope below is 2 model of a steam trac-
tor constructed and exhibited by H. Smallbones. This
particular model won a silver medal at the exhitition at
Horticultural Hall, Westminster.

The model above was made by F. C. Hill and repre-
sents a hydraulic press.
i - i anr
At the right is illustrated the handsome trophy
awarded monthly by SCIENCE AND INVEN-
TION Magazine for the best model entered during
any fiscal month. The conditions of the model con-
test will be found on page 746 of this issue. One of
these cups is awarded every month, so the model en-
gineers of this country, and also of foreign countries
will not have very great difficulty in carrying off an
award. This cup stands nearly 18 inches high. On
the front there is. a shield representing model engi-
neering. In addition to the cup. a certificate award
of merit is awarded to ths model engineer winning
the trophy. Anyone can enter this contest.

America at the present time is busy building model
ships. Many of these do not compare with foreign
models. Most of the fine details are slid over and ro
effort is made to make the model look like the orig-
inal. Even most of our engineering replicas are
carelessly constructed. Here's hoping that some of
our model engineering societies will wake up and
that others will be formed to encourage the inter-
esting pastime,

RULES FOR MODEL CONTEST APPEAR ON PAGE 746.

wwWw americanradiohistorv com
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Science Moves On

The latest thing from Paris this time does not
happen to be a new style of short skirt, reports to
the contrary notwithstanding. Look at the new
cigarette box which the young lady at the left is
operating. A match box lies on top of the cig-
arette compartment, over a tiny trigger. Lift the
matches and the latest jazz from Montmartre,
comes floating ut of the cigarette case to chase
<l away your Sorrws.

A

¥

Col. B. C. Goss has developed
the latest in protective devices
for the flapper in this minia-
ture gas pistol.

CIENTISTS at the Paris

Laboratory of Toxicology
have been working for some
time on the problem of render-
ing the exhaust gases of auto-
mobiles less dangerous. Due to
the high percentage of carbon
monoxide present in exhaust-

No more trembling moments
for unescorted women now
that milady has this sort of
moral support. With the
males completely at the
mercy of her charms and her

palluted air, the danger to ped-
estrians hecomes more  serious
each day, as the number of au-
tomobiles in the large cities -
creases. The newspapers almost
daily print stories of prostra-
tions and deaths due to the in-
halation of these gases, usually
because the doors of garages
are left closed, while the engine
of a car inside is turning out
carbon monoxide at full blast.
After considering the possibili-
ties of minimizing this peril, M.
Eugene Royer developed the
new type of muffler which is il-

lustrated in the photo at the right. It is so arranged inside that it effectively damps the noises of
the motor exhaust, and at the same time chemically converts the carbon monoxide gases into

carbon dioxide or carbonic acid gas. This gas, while it will not support life, is much less

toxic than carbon monoxide, and is at all times present in normal air.

A demonstration was recently given at
Cricklewood before a group of avia-
tion experts of the Handley Page-
Napier deck-landing torpedo plane.
This plare, which the makers claim
will fly backwards, is fitted with a
slotted wing which opens and shuts
like a Venetian blind, enabling the
machine to hover and alight or get
off at low speed in a restricted area.
Mr. Handley Page and Capt. A. F.

K et d
A valuable collection of
fossilized trees, ferns
and rootlets that flour-
ished one hundred mil-
lion years ago was un-
covered in the con-
struction of a dam at
Gilboa, N. Y., and for-
warded to the Field
Museum at Chicago.
At the right is a fossil

tree stump.

= o -

fountain-pen gas pistol, she
need have no fear. The de-
vice was originally developed
to aid policemen in case of
attack by thugs, and it
contains enough powerful
gas to knock a man com-
pletely out for thirty min.
utes. Something tells us
that this is the ideal instru-
ment for poison-pen letter
fiends.

One mass of
rocks in the
Field collection
bears the im-
print of a pre-
carboniferous
tree eighteen
inches in diam-
eter.

HE unit of work known as the “horse-

power” was originally developed hy actually
testing the pulling power of a number of Lon-
don dray horses and finding their average
strength, but the unit has since applied exclu-
sively to mechanical sources of power. It is
of considerable interest to learn that through
the efforts of Prof. E. V. Colins of the Iowa
State College of Agriculture, we are about to
learn just how much horsepower a horse devel-
ops. Prof. Colins has been experimenting with
the dynamometer svstem of power measure-
ment, and he has finally evolved a portable
testing lahoratory which he used at Amherst,

Mass., to test the pulling power of horses and

Wilkinson, pilot, are shown above. Amherst, Massachusetts, was the scene of a recent test oxen. A light motor truck chassis is used as
with the portable dynamometer laboratory, a2 mounting for the apparatus.
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Aviation News

U. S. Submarine Carries Peanut Plane

HE new submarine S-1 carries a small “peanut plane” in a

cylinder on its deck. The plane weighs 1000 pounds and has
a three cylinder motor. In tests conducted at New London,
Conn,, it was found that the plane could be taken out and as-
sembled, ready to fly, in nine minutes. It is flown by the first
submarine airplane pilot in the world, Lieut. Adolph C. Allen.

Science and Invention for December, 1926

The movies added another chapter to
science when the Paramount feature pic-
ture “Wings' made it necessary to per-
fect a new parachute for lowering plane.

Florence Dot ¥,
one. of America’s
few women avia-
tors, invented the
parachute illu-
strated  at the
left. When not in
use, the parachute
is folded and lash-
ed tightly to the
top of the upper
wing, Aviation ex-
perts approve it.

parachute per |}
mits an 1800=
pound plane
to be lows
ered in per-
fect safety
from 2500
feet, k

i S o

|

Here is the way the “Peanui Plane” looks when it is assembled and ready
to fly. It is launched by partially submerging the submarine.

7w

.;‘\-’%

=

Herbert Photos lnc,

©

: THE two phatographs, above and at left, show an in-

genious device used by a large commercial aircrait
company as a means of communicating with their pilots
while in the air. The design at the left is a gale warn-
ing, and it is erased by simply folding back the hinged
flap. As in the photo above, varying patterns of dots,
each carrying a different meaning, may be formed very
quickly by folding back the covers which hide them. In
the background may be seen one of the concrete pylons,
illuminated from above by high-power lights at night.
R ) 3
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Science and Invention for December, 1926

\ JATCHCRAFTERS note—many of you lg_
will be unable to complete your models
before December 1st,
Contest officially
about this.

when

expires. Dut don’t

prizes indicated on this page.

This model resembles the unsinkable ship illustrated in
SCIENCE & INVENTION Magazine, the rigging
is of cotton, the stern
unclasps to show con-

Marie, Ont., Canada, for his model of a ship illustrated in the photographs above.

struction.

the Matcheraft
worry
The contest will continue until fur-
ther notice in accordance with a new list of

A a]

FIRST PRIZE, $100.00, is awarded in this month's matchcraft contest to Walter J. Atkins, of Sauilt-Ste.

In the upper left-hand

corner the point of a pencil is pointing to a stairway constructed on this model.

703

and contains

stein holding
prize
model in

16 Monthly Prizes

First Prize ... ... ......$100.00
Second Prize ... ... . 75.00
Third Prize .. 50.00
Fourth Prize 35.00
Fifth Prize 25.00
Sixth Prize ... .. 20.00
Seventh Prize ... ... .. .. 15.00
Eighth Prize ... 12.50

oth to 16th Prizes of $10.00
each

................................... 3

$5,000.00
Matchcraft
Contest
Awards

This ship is 23 inches
long, 814 inches high
about
10,000 matches.

This photo shows
Miss Sadie Bern-

the

winning
this
month’s contest.

e e A e e g
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$5,000.00 Prize ““Matchcraft’ Contest

THIS CONTEST EXPIRES DECEMBER 1,

OR the present year, SCIENCE AND

INVENTION magazine will award a to-

tal of $5,000 in prizes, in 3 new contest.
You are asked to make models, fashioning the
same entirely from safety matches. Please ob-
serve the following simple rules:

(1) Models submitted must contain at least
90 per cent. safety matches in their construction.

(2) Models made of toothpicks, paper
.matc.hcs, or non-safety matches, are not elig-
ible in this contest.

(3) Models can not be built around boxes
or other supporting articles. Walls, roofs,
etc., must all be self-supporting and made of
matches.

(4) All liquid adhesives, such as glue, shel-
lac, cements, etc., are permissible.

(5) Models may be painted, gilded or sil-
vered.

(6) Models may be of any size.

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their size, a 5"x7” pho-
tograph of the model may be sent in lieu
of the model itself. The best models submit-
ted each month will be awarded the prizes
scheduled herewith.

SCIENCE

(8) Al models submitted to

AND INVENTION Magazine will be prompt-
ly returned to the builder, who will prepay all
charges.

(99 Where SCIENCE AND INVENTION
has any doubts as to the model (where photos

1926 AND A NEW

(MPORTANT

N December 1st, 1926, the $5,000.00
Matchcraft Contest officially ex-
pires. Any entries arriving after that
date will be entered in a $100.00
monthly Matchcraft Prize Contest
which will continue until further
notice offering the following prizes:
First Prize ..$50.00

Second Prize . 20.00
Third Prize . 15.00
Fourth Prize . 10.00
Fifth Prize . 5.00

‘Total ... E—— $100.00

ONE STARTS.

only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways. .

(10) This is a monthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. Thus the contest for the month of De-
cember will close January 1, 1927, and prize
winning announcements will be made in the
March, 1927, issue. The January issue will
contain October prize winning entries.

Note that beginning with December,
1926, $100 in prizes will be paid monthly.

(11) Models must be shipped in a strong
wooden box, never in a cardboard box, as
SCIENCE AND INVENTION can not be
held responsible for breakage in transit due to
models having been improperly packed.

(12) When models are sent, be sure to affix
tag, giving your name and address, to the
model itself.  In addition, put name and ad-
dress on outside wrapper of package.

(13) Address all letters, packages. etc., to
Fditor, “Matchcraft” Contest, care SCTENCE
AND INVENTION Magazine, 53 Park Place,
New York.

1st,

Caution—Soak or cut heads from matches before building your model so that the models may be expressed or mailed.
The strike-everywhere square cut Liberty matches can be used if the heads are cut off.
This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926.
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704 Science and Invention for December, 1926

Matchcraft Awards coi

Milk Wagon Wins
Second Prize - $75.00
Ladder Truck
Third Prize - - $50.00
Saxophone
Fourth Prize - $35.00

Third Prize — $50.00, is
awarded in this month's
contest to Carl Ficht-
ner of Phila., Pa., for
his model of a ladder
truck illustrated in
the photo -below:
Mr. Fichtner built
two other ladder
trucks, each of
which arrived in a
broken condition,
before he  finally
succeeded in mak-
ing one strong
enough to with-
stand shipping
difficulties.
The extent of
ladder is 24 in. [§XgR
long and is op- §

Second Prize —

erated by a $75.00 is issued this month

windlass, to Fred Spinden, of Abing-

the rear don, Illinois, for the milk wagon illustrated above and in the photograph at
wheels and the right, the model being examined by Miss Mae Quellman. The wheels of
shafts dis- this wagon are bound with brass strips; the window opens, the door slides
connect- back and forth, and as will be observed, even match springs are found on the
ing thru

model. The construction is 19 in. long, including the shafts, and 814 in.
a match - high. This is not Mr. Spin- :

coupling. S=3¥] den’s first
PPt !

prize winning

LL matchcrafters should refer to the new

schedule of prizes which will go into effect
after December 1st, 1926. These are published
on the preceding page.

Fifth Prize—$25.00 was won by Larry McCarty of Los
Angeles, Calif., for his match constructian of a castle. The
b two photographs below give two differert views of this in-
teresting bit of work. It will be noted that the draw bridge
is down in both photos. The model measures 16 in. wide.
e 12 in. deep and 14 in. high over all. The base is construct-
:3‘ ed of plaster of Paris and marked to represent masonry.

Fourth Prize — $35.00 is

awarded to Ralph H. Hop-

: kins, of Castle, N. Y.. for his
very excellent model of a

[ saxophone. This saxophone is

|

]

complete to every key and
even has the rollers on some

of the keys. The stops are all
in place and extreme care was
exercised in making the device
an exact non-working replica
of the real thing. This is the

! first attempt Matchcrafters
5

have made to get away from
string instruments. Posed by
Miss Ruth Olsen.

Severth Prize—$15.00 is
the amnount awarded to
Edward Raible, of
Louisville, Ky., for the
inlaid checkerboard.
checkzrs and box here
illustmated. Note that the
matctes for alternate
squar:s of the checker-
board are stained togive
the ccntrast between the
squares.

Sixth Prize—$20.00 was won by J. J.
Quinn, of New York City. for his
splendid example of a motor boat
here shown. The boat itself is 21 in.
long, and the deck is carefully rib- ‘
bed, varnished and then shellacked. Note the curtains in the
windows. The only thing required to make this a working
model is to install a motor to drive the propeller. Mr.
Quinn won a prize before which acted as an incentive for
building another model.

wwWw americanradiohistorv com
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Science and Invention jor December, 1926

; Fyrther Matchcraft Awards

NINTH PRIZE—$10.00. This
very wonderful parrot and stand

was built by Alexander E. Pal- PRIZE -
uck. of Belfield, N. Dak. Had $10.00. was 24
. it not been for the number of won by i
truly excellent models in this Herman
month’s contest, this would un- W. Gerdts,
doubtedly have won a higher of Brook-
prize. Ph— lyn, N. Y.,
who in a
il previous
| contest
won the
first prize.

A top view of the card tray is
illustrated in the photograph
above. Note scroll saw pattern.

EIGHTH PRIZE —
$12.50 is awarded to
L. J. Schumacher of
Bronx, N. Y., for the
wonderful cathedral
shown in the photo-
graph above. It took
a hundred and forty-
five days to make this
model. There are nine
thousand match tips in
the construction and
twenty-one thousand
pieces of matches. If
all the matches which
entered in the con-
struction of this model
were placed end to
end, they would rcach
fifty stories higher
than the Woolworth
Building, and be twice
the length of the S. S.
Homeric. Nail polich
rolled out and painted

forms the windows,

This photo
shows M is s
Ruth Olsen
holding the
ninth prize win-
ning model.
The model it-
self in knock-
down form s
shown above.

showing the pattern along the side is

A perspective view of the card tray
; seen in the photograph above.

<=kl
Eleventh Prize —
$10.09 is awarded
to Dr. A. A. Han-
sen of Virginia,
Minn., for his mo-
del of a safety ra-
zor, razor blades,
t bladecase and box.
Would anyone be-
lieve that such
things could pos-
sibly be made of

matches?

TWELFTH PRIZE — §$10.00.
Ancient torture methods must
have effected Mr. E. Don Bailey,
of Columbus, Ind., because he
set about constructing a very
accurate rteplica of a guillotine.
The knife may be raised to the
top and is there hooked in place
A by a clamp controlled from the

f platform,

Sixteenth Prize—$10.00 was awarded
to Edward Mazone, of Wilmerding.
Penn., for a rather ancient-looking
grindstone which one would expect to

find on a farm. PPp—

Sandstones
such as this
are usually
employed for
, grinding axes.
Cf course they
cannot be made
of matches.

&

Thirteenth Prize—
$10.00 was award- i
ed to Irving Klein, £%
of Brooklyn, N.Y.,
for the Spanish
comb illustrated in
the photograph at
the right. Several
layers of matches
were glued togeth-
er and then the en- i
tire device was i é 11
shaped by the aid ; i\ i |
I ¥ ¥ 8 ¢

of a scroll saw.

Matchcrafters note that this contest expires on De-
cember 1st. See page 703 {dr new contest conditions.

oo

i} PP
Fifteenth Prize — $10.00 was
won by Charles W. Reese for
his samples of household appli-
ances. We find a wash tub, a
washboard, a pail. a broom. a
bench and an ironing board all
made of matches. Will Mr.
Reese please send us his ad-
dress?

“ A Rourteenth Prize—$10.00 is awarded-to Wil-
liam E. Lee of Richmond Hill, L. I., for
the shapely pipe here illustrated.
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Conducted by GEORGE A. LUERS

A New Monthly Department Prepared by a Well-Known Autemotive Engineer

PLANNING THE GARAGE LOCA-
TION TO AID IN REPAIRS

A garage pit has little to recommend it
and much to condenmn it. It is usually a
wet greasy hole to work in. the gasoline

B ! L
NN\

| REAR GATE

R,
CONCRETE"; ™ ey
STEPS o

——

PLAN VIEW

up y |
Y Y

REAR LOT
i T wn)
Simple yet very effective way in which to ar-

range an open pit from which the bottom of an
automobile engine becomes instantly accessible.

which collects there 1s bad on the health and
monoxide gas, which is heavy, is more likely
to settle in this pit.

It is possible to plan a garage on the rear
lot, accessible from the alley which will
provide facilities for maintenance of the
repairs to the car. A brief outline of a
plamm(l garage on an eightecn foot or wider
lot, is shown in the accompammg sketch.

The garage occupies one hali or less of
the lot, while the adjacent open space is
provided with an eight foot gate made for

—Radiator

An obscure cause
of overheating—
occurs at high speed

Conl inserted in hose avoids
collapsing or trouble from separation inside

%o Brass mre wound
into a coil \

Padiator hose I

Clever method of reinforcing rubber water hose
on engine, so that it cannot collapse as pice
tured above.

the right

entering the car. Service steps will be re-
quired from the rear of the lot to the alley,

50 these should be located in the center of
the space, permitting the car to be driven
into the space and over these steps. This
makes it comfortable and convenient for
the owner, to handle spring lubrication,
brake adjustment, replenish the lubricant in
the grease cups and attend the other details.

In the event the lot is level with the
alley. then concrete runways can be used.
These runways can be inclined so that the
high ends are about three feet high and the
intervening space is concreted.

The car is driven in either backwards or
forwards, permitting access to all parts and
in iair weather the owner enjoys the ad-
antage of working safely with plenty of
Yight and  ventilation.

HOSE CONNECTIONS MAY CAUSE
OVERHEATING

If the car owner will change radiator hose
connections each vear, it is not probable
that he will have trouble from this source.
If on the other hand the hose connection be-
comes flabby and the inside rubber separates.
as it will after a year or more of use, trouble
will result.

The loose inner rubber will close an inlet
or outlet passage, acting as a sort of check
valve, with the result that a very obscure
cause of overheating is evident in the engine.
If the hose becomes flabby, it is quite
often that the suction of the circulating
pump will cause it to collapse and shut off
the circulation of the cooling water.

To forestall trouble from hose connections,
a commendable means is that shown in the
attached sketch. This consists of coiling a
piece of one sixteenth inch brass wire, over
a brush or broom handle and inserting this
in the hose before connecting it up.  This
is an assurance that the hose will stay ex-
teuded and that the inside rubber will not
obstruct the water passage. This expe(lient
is readily adopted and the owner is saved
from  further trouble with the hose con-
nections.

CAR FITTINGS VERSUS WINTER
UD

The driver will .11)1)|ccmte the advantage
i the foot scraper shown in the attached
sketeh, especially the TFord driver who knows
the difficulty of operating the foot pedals,
when the frost has stirred up a sticky mud
that causes the feet to slip.

This attachment can be made from a strip
of iron, about a foot and a half in length,
three sixteenths inch thick and one and a
quarter inches wide. This is secured with
a couple of quarter inch wagon bolts under
running board at the driver’s
entrance.

The second fitting shown in the sketch,
is a means for cl(‘drmq tire chains of the
mud and moisture, before stowing these
chains under the rear deck or under the
seat.

Four hool: bolts are attached on the left
riuming  board, to which the chains are
hooked on when these are first removed from
the tires.

The movement of the car and the air will
shake off the mud and dry them nicely, that

www americanradiohistorv com

they can be stored, without messing up the
other tools with dirt and causing the chains
to be rusted and hard to handle. These at-
tachments contribute somewhat to keeping
the inside of the car clean, which is especial-
ly desired in the closed type of car.

Running board

- T
Chains are dncd and mud/
shaken of [ outside car -

Runnmg board —(._' - Y "bolts

i"rt Foot scraper

3 L
hewy 1Y Fittings to

?Kelefn : " . Cope with
Iron T'n, ﬁr\ﬂ winter muvd

...e two illustrations above show how to make

a simple foot scraper useful in winter weather,

and also how to dry and shake the mud from

non-skid chains by suspending them along the
running board.

BIT BRACE SPEEDS UP SOCKET
WRENCH

There are sixteen cylinder-head bolts in
the joint of a Ford engine, each of which
requires time and patience to remove with
the usual wrench equipment. Other engines
have frequently more than this and require
still more patience, when it becomes neces-
sary to remove the cyvlinder head.

(Continued on page 741)

The brace speeds up
work with sockets,
when removing

cylinder heads,
tires, etc.

Commercisl t:llpe
of socket an
handle-

==

Tapered to fit Hexagonal end | [f
chuck of brace same as hand .

T8 ©

Socket bar for
Cold rolled steel¥ handling sockeis with brace

To speed up the removal of hexagon nuts on

engines and tire rims, Mr. Luers here suggests

the use of a carpenter’s brace with the fittings
described.
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DETAILS FOR C.”"

Home Mechanics

Home-Made Animal Toys
By W. M. BUTTERFIELD

..‘n' ‘ ///l//llllll £\

ERHAPS one of the most popular thih
of the day is the animal toy. It would
seen, from its popularity, to be the fas-
cinating one to make. I'or this reason we

have laid out a page illustrating six toys that
may serve as suggestions to the home-
mechanic. Native inventive propensities and
caricaturing ability can increase the number in-
definitely, for the styles mow shown on the
market are beyond number with very good pos-
sibility of others vet to come.

Not only is the making of the toy {ascinating,
but the zrtistic ingenuity involved in choosing
colors ard the “motif” of treatment is more
than fascinating. 7The most successful treat-
ment for painting is that of broad flat tints,
where nc attempt is made at blending the dif-
ferent calors employed. Enamel paint is used
over a priming coat. The colors are white,
black, brick red, lemon yellow, grass green and
new blue.

It wou.d seem advisable before painting a toy
to sketch out on paper rough outlines in con-
tour, and color the sketches either with colored
chalks or with water colors. Several attempts
may be rmade in this way until a pleasing com-
hination is obtained—comparison of the various
sketches -hus colored will aid in making a final
choice.

Details sections and dimensions are given for
cach example on the lower portion of the page.

The first sketeh (A) shows a kiddy car. The
car is made of 54" and of 14" plywood lumber
54" for the wheels and seat and 12" for the
head, wh ch is that of a young goat or kid. The
cars, serving. as handle bars, are made of hard
wood, as are also the brackets holding the
wleel. The car may be painted with red seat
and under-parts, vellow wheels, and head slate
grav wiih nose, eyes and mouth outlined in
black.

The next is (BY) a rabbit toy. Tt is made of
34" plvwood, has a metal shaft and hard wood
handle. It is painted white with black eye,

il

T
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DETAILS FOR D.}
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nose, mouth and other outlines for the rab-

(Continued on page 742) /

DETAILS FOR F-J ’j-
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Applying the Bunsen Burner

By J. M. BYERS

FOUR HOTTEST PO!
:\I HOTTEST 0 ; NTS CRUCIBLE\

|'.I| POINT ghe five illustrations give what may

1 ° e called a sort of treatise on the

BARREL— 1755° C Bunsen burner. Different ways of
using it are shown. which are ex-

plained in the text on the illustra-

BUNSEN tions, and these are only sugges-

BURNER tions for the burner can be used in

many other ways. Referring to Fig.
6, there is one thing to be re-
membered about the Bunsen burner,
FLOWER that if it does burn at the base. it

5 BUNSEN POT gets very hot: it may melt the tube
d light th d -

AS <BASE BURNER" and light ¢ cﬂE;:atai:n. cause a con

FIG. | FIG 3
1. The best known of

laboratory heating apparatus FLASK FLAME LEAPS FROM HERE

1s the Bunsen burner. This 0 H

simple, yet ingenious con- LAM 0 HERE

trivance is capable of reach- FLAME NO S STRIKING

ing a temperature of 1755 \ TUBE

] WITH FIST

17

/

degrees centigrade, the melt-
ing point of platinum and of
rocks. You can prove that
the Bunsen flame reaches
this temperature by fusing a
fne platinum  wire in it
This high temperature is
confined to an area so lim-
ited that for practical pur-
poses 600 degrees is reached
with difhculty.

2. Several methods of
obtaining more heat with the Bunsen burner are in use.
One employs a device shown in the picture. This piece of
apparatus constructed from a section of one-incli pipe. a nail
and a bent wire. splits the flame in four parts giving four
hottest points instead of one. The results are quite satisfac-
tactorv  for fusions and
ignitions and ordinary lab-
oratory use. Experiment
will show you the height
at which the flame splitter
should bhe fixed for most
heat

FIG ©

part or controlling the air inlet with a slip
of paper.

5. In many instances high temiperatures
arc to be avoided as for instance in the
heating of glassware. A picce of wire
gauze prevents the flame from direct con-
tact with the glass.

To show the action of a wire gauze
screen support a six inch sguare piece over
a Bunsen burner. turn on the gas, and light
above the gauze. The flame will burn
above only. being unable to get through
the meshes and burn below.

6. “Striking back” is an annoyance
caused by too rapid combustion. This may
be remedied by cutting down the supply of
air.  When a “strike back™ occurs hit the
rubber gas tube where it lics on the desk.
The sudden compression often sends  the
flame up to its proper position.

PHOSPHONIUM IODIDE
By CHARLES C. ABBATE

;rcllf)izaix;z r\?i’tc}:itiions off %hot_ographs. from apparatus set up in ] T1n:< heautiful compoun(l.. w!]ich crysta}-
nection: whh dis ra: :b the 1}:1“5"?"0'15 given above. In con- llZ.(‘S in large transparent gllttermg qllqdrat}c
Brams above, they give a perfect idea of the work  p1isins. can casily he obtained by placing in
a retort. A, of a liter capacity, 400 grams of
burner?”’ Like the col- common phosphorus, allowing an equal
lar button of which we weight of carbon bisulphide to run in. and
always need several and gradually adding 680 grams of pure iodine.
have but one it turns up care being taken to l\:(’cp the retort well cool-
missing at just the wrong ed. The carbon b1sulplu(le. 1s next com-
time. No need to de- Dletely removed by distillation in a water
spair. however, when a bath, and the retort, A, is connccted with a
temporary burner can be long wide tube, C, placed in a slightly slant-
rigged from a piece of ing position. and furnished on the lower end
pipe and a medicine witha 250 cc. flask, D, equipped with a two-
dropper. A  hot blue hole rubher stopper. This is connected to a
flame can be obtained by 150 cc. flask, E, which contains a dilute solu-
adjusting the position of tion of hydriodic acid. To this is connected
the medicine dropper another 150 cc. flask, F, containing water.

3. Another method of
securing greater heat is
the use of the “flower pot”
furnace.  The flame is
protected from draughts,
the heat accumulates and
work mav be done for
which a blast lamp is usu
ally necessary.

4, *“Where the Sam
Hill's that Bunsen

wwWw americanradiohistorv com


www.americanradiohistory.com

~

Science and Invention for December, 1920

An interesting
experiment in
the production of
phosphorus  io-
dide is carried
out by this ap-
paratus. The re-
action occurs in
the retort A, the
flask B serving
to generate car-
bon dioxide gas
to prevent the
phosphorus or
any of its com-
pounds from
entering into
combustion.

The object of this arrangement is to absorb
the hydriodic acid formed during the reac-
tion, and at the same time to prevent the
liquid from entering the wide tube into which
the phosphonium iodide is sublimed. The
apparatus is then filled with carbon dioxide,
which is generated in the generator, B, by
the action of hydrochloric acid on calcium;
carbonate, forming carbon dioxide calcium
chloride and water.

Note, however that a current of the car-
bon dioxide gas is passed through the ap-
paratus throughout the operation. The cx-
periment being thus far arranged, 340 cc.
of water are allowed to drop slowly by
means of a stoppered tube-funnel, G, into
the retort, A, which is slightly warmed.

The heat evolved from the action then
taking place is sufficient to sublime the
greater part of the phosphonium iodide into

709

the long, wide tube, C. Towards the end
of the operation, which usually reéquires
about cight hours for its completion, the
retort, A, is heated somewhat more strongly
by the Bunsen burner flame, H. When no
further increase in the amount of sublimate
takes place, the apparatus is dismounted, the
end of the long tube, C, is closed with
corks, and the thick crust of phosphonium
iodide is loosened by means of a stout iron
wire and preserved in stoppered bottles. The
formation of the phosphonium iodide is rep-
resented by the following equation:

51 9P 16HOH gives off 5PH, I 4H, PO,

An cxcess of phosphorous is. in practice.
emploved because a part of this substance is
converted, during the reaction, into the red
modification. The formation of the hydrio-
dic acid which escapes is due to the decom-
position of the phosphonium iodide in the
presence of warm water. Phosphonium
iodide hoils at ahout eighty degrees Fahren-
heit, but easily vaporizes at a lower temper-
ature. It is used in the laboratory as a
powerful reducing agent, as well as for the
preparation of many organic compouuds.

An Interesting Experiment
By S. WOODALL

HE production of silica by the action

of a gas called silicon tetrafluoride on

water, is a peculiar and interesting ex-
periment.

To prepare it by this method, set up the

apparatus as shown in the fieure. Into a

POWDERED GLASS |
- FLUORSPAR
AND H,S0,4

WATER

MERCURY
\ ~

D

A colorless gas is prodited by the®reaction of

hydrofluoric acid upon a silicate. If this gas

is passed through water it is decomposed pre-

cipitating silica. A mercury seal is used for

the end of the tube as shown to prevent its
choking with the silica.

moderately large test tube put a mixture of
cqual parts of powdered glass and fluorspar
with twice the weight of strong sulphuric
acid. The test tube is fitted with a one-hole
rubber stopper. A glass delivery tube car-

ries the gas down from the test tube to the
of a

heaker where it is

SILICA
TUBE

bottom narrow

form curiously shaped tubes, of which one is
shown above. Quite a forest of tubes can be
produced.

made to dip below the surface of a small
pool of mercury. Water is then poured
over the mercury so as to form a column of
some inches in height above it, and heat is
then applied to the hottom of the test tube.
The heat causes the sulphuric acid to react
with the calcium fluoride (fluorspar) to

form hydrogen fluoride, which immediately
reacts upon the silicon dioxide or silica of
the powdered glass, to form silicon tetraflu-
oride as can be scen in the following equa-
tion:
CaF, 4+ H,SO, = CaSO0O, + 2HF
Fluorspar Sulphuric acid Hydrogen
Fluoride

The silicon tetrafluoride is a colorless, in-
visible gas, as may be observed in the upper
part of the test tube. When this body mecets
the water, it decomiposes it, with the forma-
tion of silica and an acid containing fluorine.
sil_i(clon, and hydrogen called hydrofluosilicic
acid.

4HF 4 Si0, = 2H,0 + SiF,
Hydrogen Silica Water Silicon
Fluoride Tetrafluoride

The production of silica in this process
allows a very pretty phenomenon to be wit-
nessed. FEach bubble of silicon tetrafluoride,
as soon as it rises out of the mercury into
the water, is converted into a little sack or
bladder of silica. When these bubbles are
broken, the silica exactly resembles in ap-
pearance gelatinous starch as it is used in
the laundry. If the bubbles of gas succeed
cach other slowly, they prodnce a tube of
silica closely resembling one of animal mem-
brane, and extending from the surface of the
mercury to the surface of the water.

This appearance, however, cannot be pro-
duced at will. The hydrofluesilicic acid in
the solution should be separated by filtration
from the silica, and saved as a valuable
reagent for potassium. The potassium, and
barium salts of this acid are insoluble in
water and alcohol. The silica left on the
filter is exceedingly pure, and when dried,
presents itself in a state of very fine divi-
sion. This process of making silica from
hydrofluosilicic acid, supplies us with one of
the most convenient methods known of ob-
taining pure silica.

The abject of the mercury in the bottom
of the bealker, is to prevent the silicon tetra-
fluoride meeting moisture till it has issued
from the tube. If the latter is dipped directly
into the water, it would soon become plug-
ged up by the silica® produceds and the gas,
unable to escape, might burst the test tube or
blow out the cork and occasion dangerous
accidents.

MENDING BROKEN l(:.zRADUATES
‘REPAIRING PESTLES
Quite often the foot on a graduate is

broken off, rendering an otherwise good
graduate practically useless.

_____uany americanradiohistorvy cam

A simple method of “re-footing” graduates
is shown in the illustration, .

The graduate is placed in a shallow tin
lid or tin ointiment box of the correct size
and the lid is then flled with a thick paste
of plaster of Paris or melted scaling wax.
The graduate should be supported in an

. |

FILL HOLE WITH MELTED SEALING WAX

e P
C
k;_ 100 [ pLASTER
OF PARIS
: ,-'"l
_n'

TIN LID

-

Vs

upright position until the material “sets.” It
will then “stand on its own feet.”

The wooden handles on wedge woorl
pestles often pull out. They arc easily re-
paired by filling the hole in the “butt” end
of pestle with melted scaling wax and re-
placing handle.

Contributed by Forrest K. Green.

GRADUATES

x':c‘ miwd

la.‘_ﬂ Fifl

K

ey e,

SPATULA

PLASTER
oF L
PARIS

Simple mending operations for the laboratory.
With plaster of Paris all sorts of things can
be repaired, and it will be found of great use
in making up special apparatus. The drawings
are self-explanatory. The pestle is mended
with sealing wax however, There is one thing
to be kept in mind when using plaster of Paris.
that it expands on solidifying, and will break
a glass vessel if within it. For the outside ap-
plication it is perfectly safe.
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FIG. 2

A galvanometer made from a discarded automobile dashboard ammeter;

as reconstructed. it

is of great sensitiveness and it is designed to be used as the indicating instrument on a
Wheatstone bridge.

GALVANOMETER is an essential part

of the apparatus for bridge-testing work,
but because of the high cost of this instru-
ment few amateur experimenters can afford a
bridge for testing resistances, capacitances,
incductances, etc.

A galvanometer that is sensitive to very
small currents may be constructed as de-
tailed in this article. This instrument is
built from an old Weston automobile dash-
board ammeter, that has the zero position
in the center of the scale.

Remove the case from the old ammeter
and take it apart very carefully. The scale
plate and the indicator needle arrangement
will come off together when the two screws
marked 1, and 1, are removed. Lay this part
aside to be worked on later. Remove the
permanent magnet from its place by prying
under it near the supports—pry a little on
cach side at a time to prevent bending the
supports. Now remove the electro-magnet
arrangement by filing the rivet head off

from the back of the base plate of the in-
strument and discard it with the inside wir-
ing of the meter. Remove the needle and
damping device from the scale plate and
cut the scale plate as indicated in Fig. 1.
in the sketch. The radius for marking the
arc over the top of the scale is just a little
longer than the length of the needle and the
center is a point 1§ of an inch above the
needle pivot hole. Cut the bottom of the
scale plate off straight as is indicated in the
sketch. Great care must be taken when
handling the delicate needle indicator as it
is easily broken off. Cut the part of the
damping device, that is fixed to the shaft, off
closc to the shaft and remove all the little
pieces of iron from the lower end of the
shaft. This leaves the indicator needle and
shaft ready for the mounting of the coil
unpon it. It will appear as shown in Fig. I1.

The turning element of the instrument is
a tiny spider-weh coil fixed to the shaft of
the indicator ncedle as shown in the sketch.

The spider-web form or core is of thin
celluloid and the outside diameter is ap-
proximately 1% of an inch. Lay the whole
thing out on a sheet of celluloid before cut-
ting it out. One segment is left longer
than the rest and is shaped as indicated by
2, to fit upon the shaft, and this segment is
made narrower than the rest. Set the divid-
ers slightly less than the radius of the form
and lay off the segments around the circle,
starting at the point 3, and working around
the circumference from either side of this
point. This will leave the last segment nar-
rower than the rest and that is what is de-
sired.  When the form is completed and
cut out as shown in the sketch it is ready
for the windings.

Wind it full of very fine wire from the
secondary of a Ford spark coil making
about 50 turns in all. Two holes are then
punched in the form as indicated at the
points marked 4, and the ends of the wind-
ing pulled through them. These ends should
be left about four inches long for connect-
ing to the terminals. Punch a small hole at
5,. to fit over the shaft. The ends of the
winding should be put through their loles
in the form and allowed to dangle below.
Now the shaft of the needle is slipped into
the hole 5, which should grip the shaft
tightly. Reassemble the scale plate and the
needle with the spider-web coil in place.
The whole thing is then put together as be-
fore except that the magnet is turned over
in order to fit as closely to the coil as pos-
sible. Loop the free ends of the winding
around to the terminals as shown. Set the
center of the coil midway between the poles
of magnet and the needle at the zero posi-
tion. The coil turns against the torsion of
the loops of wire which are bent around un-
til the torsion is equal from both sides. Be
sure to make this adjustment carefully so
that the deflection either side of zero will
be the same for the same current.

Replace the case and the galvanometer is
completed. It should give good results in
any kind of a Wheatstone bridge arrange-
ment in which a galvanometer is used.

TOOL LIST FOR BUILDING SENSITIVE
BRIDGE GALVANOMETER
Tools required for building this Galvanometer
embrace vpliers, tweezers, hand drill, files, twist
drills. screw driver, tinners’ snips, hack saw, ham-
mer and center punch.

Home Made Storage Battery

HE following simple “B” battery has

been described by Hans Vatter in a re-
cent German Publication. The example
eiven describes a 60-volt “B” battery requir-
ing thirty cells. The author uses test tubes
once inch in diameter and five inches long, and
his lead plates are made of sheet lead 1/12th
of an inch thick. The lead is cut in strips a
little less than one inch wide (2.3cm) and
cach plate has a lug or ear for the connec-
tion. The drawing shows everything. The
plates now have to be roughened. They are
placed on a flat surface and fine lines are
drawn across them using a ruler and a nail
and the lines should be close together, sharp
on the edges and rather deep. Care must
he taken not to go through the plate. By
two sets of these scratchings the plate is

[ 10
1* SHEET LEAD
12 THICK Va
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divided up into a sort of little diamonds
or dots. The closer these scratches can be
given the better, and they must be given
with a sharp pointed nail or steel wire.
Each plate now has to be bent into a section

P RN T e

This is a plan of construction for a “B” bat-

tery, using test tube as the battery jars, as

practically only voltage is required with a
very slight current.

I P TR e

of a cvlinder, and to do this a wooden mand-
rel eight-tenths of an inch in diameter is
used around which to bend the plates one
by one or two by two. This can all be done
by hand. Next sixty pieces of the same
wood, are needed, doweling may be used,
each piece to be Y inch long, and these


www.americanradiohistory.com

Science and Invention for December, 1926

are to be boiled in melted paraffin, or at
least heated to a high temperature therein.
\When thoroughly saturated, they are fished
out of the paraffin and “dried” on a piece
of paper. Thirty India rubber bands are
required to grip the little plates, and as
these must be only about .4 of an inch in
diameter, they must be made by cutting sec-
tions from a piece of India rubber tubing.
Two of the little disks of wood, one for the

top and tlie other for the bottom. hold two
of the curved plates apart, and two India
rubber bands are sprung around them, and
we have our element. A stopper is made
for each tube out of two pieces of wood put
together with holes for the connecting strips
to go through, two for each stopper, aud
the piece must be also heated in paraffin.
As the connecting strips will not fit tightly,
there is plenty of chance for the hydrogen

71

to escape. They are filled with battery acil
and the plates are formed in the regular
way by successive charging and discharging
giving what may be termed a little Plunt:
battery.

TOOL LIST FOR BUILDING HOME-MADE
STORAGE BATTERY

Tools required for building this storage batters
are tinners' snips, scriher. ruler, pan and B
burner, jack-knife, and pliers.

What Happens in a Condenser

By DONALD H. MENZEL and WINFIELD W. SALISBURY

HIE condenser is a very simple and

widely used piece of laboratory ap-

paratus yet the theory of its action.

as explained in most text-books of
physics, is highly complex. In its simplest
form it consists of two conducting plates
separated by a layer of some insulating
substance—glass, paraffin, oil, or air. The
so-called Leyden jar, shown in Fig. 1,
was one of the earlier methods of construct-
ing a condenser.

Of the various parts of a condenser, the
function of the dielectric is the most ob-
scure. When the inside coating of the jar
is charged, an opposite charge is induced in
the outside coating. The two may be dis-
charged by comnecting them. Benjamin
Franklin, in 1748, performed a very interest-
ing but puzzling experiment, using the glass
jar of Fig. 1. If the couditions are just
right, the metal coatings may be removed
and found to have little or no charge. They
may even be completely discharged by touch-
ing, as shown in Fig. 2, put back in place
and the jar will be found to have retained
almost all of its original charge, giving a
considerable spark as shown in Fig. 3.

Franklin explained this by saying that the
charge was held in the dielectric of any con-
denser, as some sort of a strain, and hence
remained with the glass when the metallic
coatings were removed. In spite of the
fact that this explanation caunot be made
to agree cither with Maxwell’s electro mag-
netic theory, ér with Faraday's tubes of
force, it has stood for over a hundred and
fifty years. It is time that attention be called
to the work of G. L. Addenbrooke, M.LE.E,,
who has apparently solved the problem com-
pletely.

In Mr. Addenbrooke’s experiments, the
operations described above were repeated
with a jar of paraffin instead of glass, as
shown in Figs. 4. 5. and 6. The results
were exactly those expected from Max-
well’s theory., The charge remained entire-
ly on the metal plates and no charge re-
mained after they had been touched. This

CHARGE D LAYER OF MOISTURE
METAL JARS ON SURFACE
OF GLASS,

« INSULATING
STAND

==
FIG. |

CHARGED
METAL JARS

PARAFFIN JAR

FiG.4

2+
J DISCHARGE

FIG.5

INSULATING —
HANDLES
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FIG 6 |

A very interesting set of illustrations of the action of a condenser, bringing out the last theories
on the dielectric constant of different substances and the reason for the variations.

led to speculation as to where the difficulty
lay with the glass jar. Further experi-
ments, under different conditions, disclosed
that when the glass had been thoroughly
dried and when the experiment was per-
formed in dry air, it behaved exactly like
the paraifin jar.

This, and still further experimentation
ted to the conclusion that, due to the hygro-
scopic (water absorbing ability) nature of
the glass usually employed in Leyden jars.
there exists a conducting film of moisture
on the surface which is the actual plate of

such a condenser, and on which the chares
remains when the metal plates, which ace
only as connectors, are removed.

The charge in a condenser is, theretore.
due to the presence of electrons on the sur-
face of the conducting plates. This is con
sistent with Maxwell, Faraday, and the
modern electron theory. It is hoped that
authorities will soon correct text-books with
their misleading impressions of the past.
and add this evidence to the consistency ot
science.

Arresting the Deflections of a Galvanometer

IN a laboratory in which many galvano-
meter deflections had to be read in rapid
succession, a novel method was used to bring
the under-damped or over-damped galvano-
meter back to zero. A TFaraday’s disk was
built and placed across the galvanometer
terminals and was left in open circuit. After
the deflection was read, the disk was put into
the circuit and by a slight rotation the gal-
vanometer was brought to zero.

A0S0 SRS 05 00010 00
A Faraday disk is used to give a minute cur-
rent to bring a galvanometer to the zero point
after it has been deflected. A very interest-
ing application of this classic instrument.

BT T TR P O R R e

The Faraday’s disk consists of a copper
disk riounted on an axis, so that it rotates
between the poles of a horseshoe magnet.
The edge of the disk dips into a mercury
trough. Rotating the disk sets up an in-
duced voltage, and by closing the circuit a
small current is ohtained.

By SAM FISHMAN

HORSESHOE
MAGNET

o americanradiohictory com

Faraday's Disk is a classic in the history
of electricity.  Its principal and practically
its only use in the past, has been to sery
as an experimental demonstration of induced
currents. It is reversible, that is to sav.
it can be used as a generator or as a motor.
It is as reversible as the regular woumnl
type of motor operated by the electric cur-
rent.

The fact that it is weak protects the
galvanometer from harm as its incapacit:
for giving a strong current as well as the
lowness of the potential which it generates
enables it to serve its purpose—the very
features which seem to be its defects tell-
ing in its favor. There is very littl ~train
involved in its manipulation.

TOOL LIST FOR BUILDING FARADAY
DISK

Tools required for building the Favalay Dil:
and

embrace hack saw. hand drill twist drilla.
fles. hammer, center punch. circle cutter or nai
of dividers. .


www.americanradiohistory.com

Science and Inzvention for December, 1920

“LAB” Apparatus From Toy Girders---

Using Toy Construction Parts for Useful Laboratory Apparatus
By DR. ERNEST BADE

S RO e I S WO TG

General view of centrifuge and electric motor for rotating it as built by

Dr. Bade from toy constructor parts.

If good parts arc used and properly

arranged. the device makes a practical addition to the chemist’s laboratory.

HE better grades of toy construction

scts on the market today which are

made with precision instruments and

incorporate all of the important me-
chanical devices for reproducing movements
can be used {for the building of the most
complicated structures. Since all of the parts
are standards in miniature, they are all inter-
changeable among themselves and thus make
possible the reproduction of model machines,
with all the complexity of the original as well
as the new devices and new movements.

The child may play with such construction
sets and he may even huild the most elabor-
ate mechanical devices with all their in-
tricate movements but still it is only a tov.
But when he is older and begins to experi-
ment on a more serious scale, these same con-

Toy corstructor parts are useful in making
test tube rack at left

Close-up view of the centrifuge in action, the two test tubes and their
contents being rapidly whirled around by the motor seen at the left.

The motor may be run by dry cells.

R e B 7
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Photo above shows a test
tube shaker comprising
an oscillating carrier
which is moved back and
forth by crank connected
to a disk on the electric
motor.
Cadoaaaaaaaaaaa

struction toys are of
mestimable value for
him. By childhood ex-
perience he has real-
1zed that all possible
mechanical movements
may be made with
them, that any struc-
ture may be made ex-
ceedingly strong by
the application of
sound engincering
principles and he will
carry out the things
he has learned while

building what were virtually toys, 1 con-
structing instruments and devices which he
expects to use in his laboratory.

In the electric motor he has a device that
saves him much labor and time in carrving
out his experiments and since a powerfui
motor usually accompanies a {oy construc-
tion sct and since it may be attached in any
desired posiiion, he is enabled to bhuild ansap-
paratus which, it he bought it, would cost
him so much money, especially if his means
are limited, that he would far rather do
without it.  But still, if he is fortunate
enough to have onc of these construction
sets, he can huild the machine or device that
he needs most at any given time and, when
the need for it has passed, he can take it
apart and build an entirely different device.
This is a thing impossible with a bought
machine.  When the use for it has passed,

st e

STERF Y

Rotary motion is given beaker by motor-driven device shown.
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One of the most useful apparatus for the
chemical laboratory and also the home is the
motor-driven stirrer shown above.

the machine becomes a dust collector of the
first order, until it is again pressed mto ser-
vice many weeks and often months later.

One of the simplest devices to make from a
tov construction set is a centrifiuge and when
made with a Meccano set, which contains
strong steel strips and brass machine-cut, not
stamped, gears which mesh accurately, little
vibration is produced. Since the electric
motor can be used for many devices, it is
mounted to one side so that it may be re-
moved easily and used for other purposes.
For ordinary work two test tube holders are
usnally suflicient although more may he pro-
vided.” Some of the many uses to which it
can be put are rapid settling of fine precipi-
tates, the separation of oils from water and,
at times, the breaking up of emulsions.

The construction 1s very simple. It con-
sists of a base and a pair of uprights, sup-
porting a comparatively long shart, near the
lower end of which there 1s a pulley wheel,
while the upper end carries hinged test tube
holders, the hinges being muade with bent
wires.

Slightly more difticult is the hottle churn
for the violent agitation of liquids and the

production of emulsions. This device is
nothing more than a small wagon runing on
a track. The wagon, which must be of suffi-
cient size to hold the bottle firmly, is directly
connected to an cccentric or the outer rim
of a large wheel by means of a strip or shaft.
Then, when this wheel is turned, the shaft is
carricd back and forth, rapidly throwing the
wagon with the bottle first in one direction
and then in the other. This keeps the con-
tents of the bottle violently agitated. An
clectric motor is, naturally, the motive power.

A similar principle is employed for a test
tube shalker. Here the test tube can be left
open if the contents do not rise more than
2/3rds above the bottom. This kecps the
tubes gently agitated. The principle employed
is that of the swing, and the gentle sway,
although quite fast will prevent the settling
of c¢ven the heavier precipitates. This shaker
is especially adapted for some organic work.

An oscillating rotary movement to a beaker
to keep its contents stirred up without spil-
ling is obtained by attaching an arm to a
large rotating wheel, an cceentric, and fasten-
ing the other end to the outer rim of a hori-
zontal plate. Then, when the motor is run-
ning, the arm oscillates back and forth, pull-

Test tube holder made from toy constructor
parts, alcohol flame being used to heat con-
tents of tube.

R

A very useful bottle churn

which the amateur chemist can make with
little trouble from toy constructor parts, plus electric motor.

____ywwasamaricantadiohistanscom

Another view of the electric motor-driven bottle churn, the bottle holder
moving back and forth rapidly as the motor turns the crank.
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Another view of the motor driven stirrer in

operation. Toy constructor parts only are
used.

ing and pushing the plate Tor a distance nf
about 1/3 of its circumierence about its axis.
Ii now a beaker is placed in a holder at-
tached to the plate the contents oi the vessel
will be thrown first in one direction and then
in the othet.

Probably one of the simplest of all devices
used in the chemical laboratory is the stirrer.
The stirrer itsclf is a closed glass tube or
solid glass rod, bent on its lower back upon
itself a number of times. The upper end of
the tube or rod is provided with a Hy-wheel to
make its rotation smoother and it is atrached
to the motor by means of a picce of heavy
rubber tubing extending hetween glass rod
and the hub of the wheel. “The rubber per-
mits the stirrer to he lifted up out of the
vessel.  T1 desired, the vessel may be placed
on a shelf and helow it a small flame may he
placed to give the contents of the container
the benefit of a hot air bath whenever heat
becomes a necessity.

TOOL LIST

The tools desirable for building the apparatus de-
scribed herc comprisc: pliers of Jifferent types,
several sizes of screwdrivers. hack-saw and blades.
hammer, hand-drill and twist drills, rule and scriber.
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CONVENIENT MILKING BENCH

The milking

jm}

B

i SPACE SAVING MILKING
BENCH FOR THE GOAT K EE PER]

HOME-MADE WATER

bench illustrat-
ed here is very
useful where
space is limit-
ed, as it can be
folded up out
of the way. It
is made from
scantling and
1-inch lumber.
The leg is
hinged so that
it can be fold-
ed up, and the
feed -rack is
hung with
hooks, to be
easily removed
when not in
use, The de-
vice is inex-
pensive and
easily made.—
T. Sheward.

BOILER

A very good
boiler for heats
ing water can
be made from
an old gasoline
drum set in
concreteas
shown. A hole
is made in the
top for flling
the tank, and a
cap placed in
one end for
drawing off the
water. The
base is made of
cement in
which may be
inserted a stove

pipe chimney and iron door.

WOODPECKER’S

—T. Sheward.

HOUSE
The woodpeck-

WOODPECKER HOUSE,

er house illus-
trated is made
by splitting a
log, gouging it
out, and hing-
ing the two
parts together.
A flat piece of
wood or zinc
nailed on top
makes the roof.
It can be fast-
ened up in a
tree in  the
garden. — T.
Sheward.

ROAD SURFACE

SIGNS

The ordinary
style of letter-
ing is highly
distorted when
viewed from an
angle, so high-

LETT

HEIGHT DF LETTERING
a5 Wit [:14
DRIVER 't

c
ERING ON ROAD SURFACE

wio
L}

way engineers
have developed
a system of
perspective let-
tering, which |
gives a much

HE
Vi

-
"0

FORM OF LETTERING
WITH INCREASLD VISIBILITY
AND LEGIBILITY

IGMT OF LEITERING RS |

WD BY DRIVER -

; T
greater visibil- | ! VT
ity and reada- l et St
bility, for use =

in road surface signs. —G. A. Luers.

CEMENT HANGING BASKET

The hanging

- BASKET]
monsnua CEMENT HANGING-

basket shown
here is made
by placing a
bowl, A. on a
piece of wood,
covering it
with paper,
building ce-
ment over this
and allowing it
to dry for a
fewdays. Three
parts sand and
1 part Portland
cement are
mixed to a
It hick mortar
and later dec-
orated with

shells and colored stones.

tings used.

C and D show wire fit-
—T. Sheward.

DRILL AND CULTIVATOR

Another seeder
which may be
adapted for use
as a cultivator
may be con-
structed by fol-
lowing the de-
sign given at
the right. The
details of con-
struction are
also given, The
seeder may be
used as a culti-
vator if an old
buggy tire is
shaped as at C
and fastened in
place of the
seed - tube. —
T. Sheward.

mor{mADF_ BRILL AND CULTIVATOR

RABBIT HUTCHES

T h e drawings

at the left show
inexpensive
breeding and
grazing hutch-
es for the rab-
bit fancier.
They are con-
structed from
light packing

cases and en-
closed at the
sides and bot-
tom with strong
wire screen. It
1 is well to keep
1in mind that

rabbits can
burrow out of
an enclosure in
a very few min-

utes, which
makes it neces-
= sary to take
% '»‘m:,"’", ! W,, é‘b‘}"":,;g,’ unusual pre-
M VR A s 5 a0 T . A
CRAZING “HUTCH FOR SUMMER USE cautionsagainst
escape. —
Sheward.

CHEAP EXERCISING MACHINE

Two heavy

inner tubes

T ¥ DOvy
J09ER — TUBE

connecting strong pail-

handles make a very useful “muscle stretcher” for
the amateur gymnast.—Einer Lehti.

WAA -k arkadialistar/—ecam:

HOME-MADE SEED

c

o

£
HOME-MADE SEED DRILL.

Lo S SR e O -
HALF INCH
PIPE

seeder is pushed along.

':‘; oy

o

DRILL

A very useful
seed drill can
be made from
two old wheels.
a box, and
some pieces of

‘| scantling. The

seed trough is
made from
light lumber,
short pieces of
half-inch  pipe
are bent and
sharpened to
cut into the
soil, and are
placed in holes
in  the seed
box. The
Square axle
runs through
the seed box
and agitates the
seeds as the
—T. Sheward.

HOME-MADE HOT WATER

A good hot

water furnace
for heating
green houses

can be made of |=

concrete at a
very low cost.
A coil of pipes
A, s support-
ed as at B on
iron bars over
the fire. E is
the flow, D the
return, and C
the cold water
inlet. The rise

in the flow
pipe will reach
at maximum,

some 20 feet.
—T. Sheward.

FURNACE

mnsn =

B

ADE HOT WATER FURNACE.

SODIUM FLAME GENERATOR

|

INCANDESCENT
SALT —» &
PARTICLES

BUNSEN
BURNER

Y

I/

T h e chemical
€ x P e rimenter
often fnds it
necessary to
produce a yel-
low sodium
flame for study
with a spectro-
scope. but is
hanadicapped
by lack of ap-
paratus. Avery
good bright
yellow flame
will be pro-
duced by the
device shown
here.—F. Ebel.

RUSTIC BIRD HOUSE

This rustic bird
house is made
of nine-inch
cedar slabs
nailed to two
pieces of half-
inch dressed
lumber six
inches in diam-
eter. When fin-
ished it is hung
in a tree in
the garden and
is a suitable
home for wrens.
—T. Sheward.

>

RUSTIC BIRD HOUSE .

L.
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Repairing Leaky Carbyretor Float

Fig. 1.
bubbles wiill show point of leakage.
immerse float with hole
gasoline out. Fig. 3, Carefully solder up hole

partially immersed in ice water.

Fig. 2,

Poison Bottle Marker

RUBBER
~ BAND

A rubber band 14 to 14 inch wide has a number of
carpet tacks shoved through it from the inner
side. The tacks are spaced about 4 inch apart
and afford an excellent protection, by serving for
warning as to the contents of the bottle.

Razor Blade Knife

SHAPE OF HANDLE CUT FROM
_METAL. ZINC OR ALUMINUM

SAFETY RAZOR O
BLADE
THE FINISHED KNIFE

A plece of thin metal may be cut and bent as

shown above to form a handle for discarded safety

razor blades, which will permit them to be used
for numerous small jobs about the house.

Small Parts Vise

o LEVER |
PIECE of =
. WORK

Four holes drilled into the adjusting screw of a
farge monkey wrench will permit the use of a
lever for gripping smadll parts.

Immerse float in hot water; the air inside will expand and
Enlarge leak and
downward so expanding air can force

ﬂmﬂ'ﬂ':deted by S. Gernsback =

while float is

Easnly Made Hat Rack

= 1
oo 0 |
= \.%k» 1

coats.

umbrellas.
etc., may be made from thread spools fastened

)
A very effective rack for hats,

with long woodscrews to a narrow board. The

heads of the screws may be countersunk, and a

sloping front to the board will improve the ap-
pearance.

Improvised Bunsen Burner

PR GLASS TUBE

| _OPENING IN CORK

—— GLASS- TUBE - ENb
DRAWN TO A NOZzZLE
AND BENT IN
THE MIDDLE

/r

Where a small hot flame is required. the Bunsen
burner illustrated above may be quickly improvised.
A piece of I4-inch glass tubing is bent at right-
angles and one end is drawn to a fine nozzle.
Another short piece of straight tubing in inserted
into a cork cut as shown, to admit air for a
proper burning mixture. The assembly is mounted
in putty on a wooden baseboard for stability.

______unann amaricanradiohistary caom.

A tumbler placed over the salt shaker during the

period of rainy weather will prevent the moisture

in the atmosphere from causing the salt to cake.

Another method is to mix a small amount of

cornstarch with the salt to prevent it from ab-
sorbing moisture.

Oiling Aerial Pulleys
an
L=~ PULLEY [
Y] ROPE B

‘.- BINDING
CORD

PULLEY

-0IL-
| SOAKED

CLOTH

"_7 MAST

Pulleys which are hard to reach from the ground

may be easily oiled by binding a small piece of

oil-soaked cloth to the rope and pulling it through
the pulley.

Reducing Motor Carbon

Ry ENGlNE\L
‘ l¢ Ca [ oy W ;@_‘Sfj T N
- INTAKE |
MANIFOLD '..L“ | i
= INTAD\F_ " L.
‘Q ﬁcmavatroR

CA

'\wm«

L/
WATER

An ordinary lamp-wick. one end of which is in-
serted into the intake manifold of the automobile
carburetor. is placed in a can of water anchored
securely to the cowl. Moistening the air supply
reduces carbon and improves general efficiency.

Emergency Termincl

4

COTTER PIN TAPE

i — o
TERMINAL

A large cotter-pin may be used as above to fur-
nish an emergency terminal tip.
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NOAH’S ARK.

Lditor, SCIENCE AND INVENTION:

In the October issue of SCIENCE AND
INVENTION Magazine, I notice that the
Ark story takes an lmportzmt place.
The article takes up the guestion as to
whether the Ark was large enough to
hold all of the animals. The article
scemed to sustain its point; the pos-
sibility of Noah's Ark. How about its
probability ?

According to the Bible story, the

Science and Invention for December,

1920

curred, and those who wrote them finally
did so from mcmory and from tales
handed down through gencration after
generation of people.  Another salient
point to be remembered, as many mod-
ern preachers of the gospel have rightly
stated, is that a great many of the talcs
which’ we read today in the good book
were written in a time far different from
ours, and for an oriental people who
had to have storics told or written ia a
big way to stir them. As one eminent
preacher put it, there is probably a gist
of truth behind cach of the Biblical
wonder  storics, such as Jonah and

descendants of Adam had just become
too wicked for any use at all, so God
decided that he would have to drown

all of them except Noah and his family,
who alone deserved to be saved, Noah,
it seems had been a bachelor for five
hundred years, but he finally decided to
marry and raise a family. So it was
in his six hundredth year that he com-
pleted the Ark and fitted it for a most
momentous voyage. The Ark was five
hundred feet long, eighty or ninety feet
wide and fifty-ive feet high. There
was one door on the outside and one
window twenty-two inches square. This
cstablishes Noah as the world's fore-
most authority on ventilation. Into this Ark Noah
ushered two of each kind of animal on the face
of the globe. (The earth wasn’t exactly a globe
then, according to the Bible. It had four
corners, and was flat. Copernicus started the
movement to change the shape from flat to round.)
There were no plants saved; ewidently there were
no xerophytes or mesophytes in those days. Be-
yond all doubt. Noah had quite a task counting out
the thousands of mammalia, reptilia, and insecta,
but the separation, two by two, of the tiny pro-
tozoa, without even a semblance of a microscope,
puts Noah far above our best protozoologists.
As a man of keen sight and meticulous observatx_on
and perseverance, Noah deserves our everlasting
homage.

It must have indeed heen an unforgettahle sight
to sce all of those animals gather, prior to enter-
ing the ark. The polar bears probably came all
the way from Greenland. Friendly animals prob-
ably informed them of the exact whereabouts of
Noah. The kangaroo probably hopped all the way
from Australia. The American animals had to
swim across the Atlantic, a feat that puts all
channel swimmers in the shade. When the animals
were all safely aboard the ark, and the door and
window were shut, then the rain began. Forty
days it rained until the water covered the hlghest
mountains, On the average, the water was about
five and a half miles deep. It had come down
at the rate of over eight hundred feet per day,
which is going some for dampness. The story
says that the windows of heaven were open. It
locks as though a couple of doors were also open.
After cruising around for one hundred and ten
days the good ship ark finally came to rest on top
of Mount Ararat, a peak seventeen thousand feet
above the sea, crowned with three thousand feet
of snow. We imagine that the tropical animals
enjoyed coming out of the ark in a climate so
different from their native habitat. The American
mammals probably had to borrow the ark to go
back home in. That would have been lots better
than swimming back.

Further on the story says that God put a
rainbow in the sky, saying: '“When I see that
1 will recollect that I have promised not to drown
vou.” There are other rainbow theories, but you
can readily see that this is the only true one.
Scientists can say what they please, but the mean-
ing and cause of rainhows needs no study. the
question has already been settled.

Perhaps other readers have probed the Ark
story with deeper insight. Their opinions of this
marvelous narrative ought to be highly interesting
and instructive to every intelligent man, especially
those very mnumerous readers of SCIENCE AND
IxvENTION Magazine. Joun G. Jackson, Jr.,

New York City

(Your letter of September 24th to hand, and
we would make the following reply in u‘gard to
xyour questions concerning Noah's Ark, the article
on which appeared in the October issue of SCIENCE
AND INvVENTION Magazine.

Most of wvour questions concern of course the
possibility that Noah's Ark was actually built, and
how Noah, even with considerable help perhaps
managed to gather all the animals from the far
ends of the carth.

This is @ wvery large subject, and as you will
remember in reading our article we did mnot take
up any such issue as the possibility or impossibility
of Noah having constructed the Ark, and haeving
aathered animals from carious parts of the earth
in accordance with the Biblical tale. Ve wish to
preserve our absolute neutrality on this point, as
it seems to us from our extemsive experience -wzth
subjects of this mature, that it is up to the in-
dividual in every case, and 1t really amounts to
a question of porsonal religion as to whether the
individual cares to accept or veject the story of
Noah and his Ark.

There are many devout students of the Bible,
referring for the moment to the so-called moderne
ists, who do not belicve 1n all the Bible tales, such
as Noakl's Ark, the virgin birth of Jesus Christ,
and many other marratives which appear in that
vencrable book. The fundamentalist, on the other
hand, would have everyone swallow every tale in
the Bible just as it is written. Qur viewpoint fis
that the fundamentalists are partly right and so
are the modernists, and as vou will at once see,
it 45 splitting hairs pretty fine and freading on

solicits comments of general
opinions on science subjects.
on this page.
them in both palatable and unpalatable forms.
to say, this is the place to say it.
words and address your letters to Editor—The Readers Forum, c/o
Science and Invention Magazine, 53 Park Place, New York Ci'y.

SCIENCE AND INVENTION desires to hear from its readers. It

scientific interest,

dangerous ground indeed for anvone 1lo take o
given stand and say he believes this and does not
believe that, et cctera.

Many of the questions saised in vour letter are
answered from e scientific point of view in a
ery excellent article which contains the transcrip-
tion of a very ancient stone tablet just deciphered
by the archeologists of the University of Pennsyle

taunia, this article having appeared in the Sunday
American Magacine for Sept. 12th, 1926, copy of
e e "
y m IN THE
DECEM-
. BER
NUMBER:

} “THROUGH THE CRA-
; TER'S RIM,” by A.
Hyatt Verrill. A brave
; explorer sets out to find an
entrance into '"*The Lost
City” and the story tells
of his exciting and dangerous adventures, his
experiences in the lost city and his timely
rescue from these strange people
]
b
]
k
3
3
¥
I-
4
l-

“THE FIRST MEN IN THE MOON,”
by H. G. Wells. This is undoubtedly one
of the greatest moon stories ever written,
It is safe to say that only a Wells could
think of the most amazing creatures that
he describes so vividly. Don't fail to read this
amazing story,

“THE TIME ELIMINATOR.” by Kaw.
This is a scientific love story. By utilizing
light waves produced in the remote past,
the events of preceding centuries and years
are thrown upon a screen and a bride is
won thereby; but how?
“THE SECOND DELUGE,” by Profes-
sor Garrett P. Serviss. The second install-
ment of this engrossing story. Read about
the Noah of the future, who built his ark
out of a marvelous light metal of the com-
ing ages.
“THE DIAMOND LENS” by Fits-
James O’Brien, This is one of the world's
classics in the realm of scientific fiction.
PRICE 25¢ PER COPY
AT ALL NEWSSTANDS
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which you can obtain through your mews dealey.
According to the translation of the characters on
this wiost sntercsting tablet, the ark as built by
Noah, was about twice the length of the ark
mentioned in the Bible narrative. This of course
simplifies the maticr of taking carve of all animals
?/n:u.:{ existed in Noolh's time and the necessary
00

There are o nwmber of other very mtpre:tmg
scientific  points brought out in this article as
follows. Drinking water for the animals could have
been obtained by gathering rainwater from the
upper deck and cabin roofs of the ark. Noah
probably did not select two of the largest specia
mens of cach species, but picked out voung animals
which would occupy far less  space than  full
sized adults.  Another {mportant point is that
these small animals would eat much less food,
and during the year's sofourn on the ark they
would also hibernate and ‘sicep for many months
no doubt.  Plant life would not be ‘destroved

by the flood, at least the roots and secds, and
these wounld take care of themselves when the
waters receded. It is glso interesting to conm

sider that after thinking otver the above state-
ments, that as the small animals grew larger
dunnﬂ their sojourn on the ark, end the food
took up less and less space, this automatically
provided more space for the growing animals.
1f xow have talked to smany Bible students
and prcacher: of the Gosped of the present dav,

vou will so doubt obtain a much wider wiew.
point of all things pertaining to the Biblical
tales, chief among these being the fact that

man of the passages in the Bible were no doubt
written many years or centuries after they oc-
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and will appreciate
The arguments pro and con will be aired
This magazine also relishes criticisms, and wil! present it
So if you have anything
Please limit your letters to 500

the Vhale and Noal's Ark, but the
actual facts in the case have probably

been changed somewhat as they were
lhanded down generation after genera-
tion, and finally recorded for posterity

by some scribe, who decided to write
in a clay tablet or in some other
form, xcars after the actual occurrence
of the event.

The trouble with mauy students of
the szlwal tales of miracles or near
miracles is that they fail to think for
a moment that the earth was probably
far different in its land and water
make-up than it is at present. In a very interesting
article which appeared in ‘‘The Scientific Monthly”
for July, 1925, vou will find some wonderful food
for thought, and some scientific data which will no
doubt change your opinion as to how Noah wight
have gathered the animals to the ark and also,

which is just as important, how the animals
were  probably d_z'xtrxbuted after the Noachian
Deluge.  Oune scientist’s  belief is that North

and South America were once joined to Europe
by a land bridge, or in fact constituted an
actual part of Lurope and Africa. Unless we
find some much older records than have so far
been unearthed by onr archeologists, we will prob-
ably snever know just exactly the arrangement of
the continents and scas on the earth thousands of
years ago. Some letters we have received talked
tn terms of 4,000 vears B. C., or a total of 6,000
vears since the beginning of the earth, accordxna
to the Bible. People who mention such facts as
these are not thorough students of the Bible and
apparently do not know that the dates given beside
the wvarious passages in the Bible are those sug-
gested by Bishop Ussher quite some 3years ago.
The Bx:hop was an exccllent student of the Bible,
but in many ways the dates as suggested by him
have caused sore trouble than they have good.
The date of the Noachian Deluge is probably
far earlicr than we at present suspect. We shall
probably metver know from what year or cemfury
the early facts stated in Genesis wuere handed
doun though hundreds and pvrhttzipx thousands of
generations before they were recorded for posterity.

Great carthquakes, the close approach of heavenly
bodies and other tast and titanic astromomical
eients could and no doubt did occur, which coused
mountains t0 be thrown up, and even continents
and seas to be changed, as the centuries went by.

Another wicw often taken of such Bible narratxz'e:
as that of Noah and his Ark, 1s that it is quite
conceivable that the civilized world as Noah knew
it was a twery small section, probably as big as
Europe today. This would make it comparatively
casv to gather the various specimens of animals,
insects and reptiles. Another zm[wrtant :cu’ntxﬁc
consideration, bascd upon evolution, is that Noah
need not nect‘maril_v have had to gather two or
morc of all the manunals, insects and reptiles we
know today. On the thcor\- of evolution, it s at
once conceivable that with a relatively small num-
ber of mammals and other forms of life, the world
could casily have been rvepopulated by the pro-
duction of new species as the years went by. This
could not have occurred in 4,000 vears to anvy
great extent perhaps, but no omne has proved or
probably ever will prove that Bishop Ussher's
4.000 B. C. marks the beginning of the world.
This figure s purely arbitrarv. According to
our geologists, the Noachian Decluge and repopula-
tion of the earth max have occurred a nullion
,;unr.r ago or fifty million. No one will ever
1O,

e have received hundreds of letters about the
Noal's Ark storv, but most of them deal with,
we wmight sav, almost a personal aspect of the
narratizve as we mentioned previously, i, e., it
really depends in the final analysis, on the in-
dividual wiewpoint in et ery case. e wnote from
many of the letters that the writers apparently
did mot accept the Noah's Ark story at all, and we
hate mothing to sav of course in that respect, and
could not if we cared to, if we follow the ethics of
the editorial pla/c::xon in getting out a mnon-
sectarian magazine such as SCIENCE AND INVENTION.
It is well to remember, if you have any religious
faith_at all, that many things could happen wnder
the Divine influence that simply could not occur
or happen from the cold scientific point of wiew,
as entertained by some of ouyr modern students on
such matters as these.

It is well we think, to take a broad general vicw
of the whole situation, and not trv to consider a
sitbject like Noal's Ark or any of the other
Biblical tales from a cold scientific point of view,
which s quite likelv to be too materialistic. In
other words, such an investigater will tell you that
what he cannot sce logically or otherwise could
never happen.  Miracles are happening today fust
as they did thousands of wears ago, and Just be-
canse we know a good deal more of science in
all its branches today than our forbears, is no
reason why at all that we should sit on a throme
and condemn every ody else’s opinion, even if it
was expressed in writing centuries ago.—Editor.)
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The Radio News broadcasting station WRNY, formerly located at the Hotel Roosevelt. 45th Street and Madi-
son Avenue, New York City, announces the removal of its transmitting equipment to a more favorable loca-
tion at Coytesville, N. J. Considerable trouble was experienced in the old location, due to the fact that the
transmitter was in the most congested section of New York City, surrounded on all sides by skyscrapers. The
owners decided that it would be advisable to relocate at a point on the Palisades just opposite 188th Street,
Manhattan, retaining the original quarters at the Roosevelt for use as a studio. The three line cable carrying
WRNY'’s programs now makes the twenty-seven mile circuit shown on this photograph of the city. The cable
runs from the Roosevelt (A). to the Vaaderbilt exchange (B). thence to the Longacre exchange (C). through
the Pennsylvania tunnels to the Union exchange in Jersey City (D). to the Leonia exchange (E), and finally
to the new plant at Coytesville.

’ljhe, next time you hgar the _voicgs of SCIENCE & INVENTION Maga- 527.5 feet above the Hudson River, points directly across the Metropolitan
zine’s gdnors, you will be listening to WRNY from its new location to district, and assures. our listeners of a more satisfactory reception with less
which it was recently transferred at a cost of $15,000.00. The antenna, interference and, we hope. greater DX.
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f'.,_,-..f;,.;, st 3—1 B R
Fig. 5. One of the features of the World’s
Radio Fair was this two-control shielded set
in its beautiful mottled green cabinet made of
milk.

T the recent World's Radio Fair at

the New Madison Square Garden,

New York City, one of the radic

receiving sets which attracted wide
mterest made use of a novel circuit and a
very unusual assembly of apparatus. Further-
more, the cabinet and dials were of such a
distinctive appearance that they caused ex-
tensive comment.  Probably very few of
the people viewing the exhibit realized that
the material used for both the cabinet and
dials was milk. This material, with its mottled
surface is made by a special process from the
casein contained in milk.  The set under dis-
cussion was coustructed by Mr. L. A. Brams
of Brooklyn, N. Y., and uses a G-tube cir-
cuit having several novel features.

The illustration, Fig. 1, shows the outward
appearance of Mr. Brams’ set. Probably
the average radio constructor will not want
to go to all the trouble of making a special
cabinet and dials such as were used in this
receiver, so it may be said here that these
materials have no effect on the set itself.
Therciore, we will forget that this unusual
receiver was housed in an unusual cabinet,
and will consider the other mechanical and
the electrical details.

Possibly the very best panel to use for
this particular receiver is that recommended
by the manufacturer of the parts, namely
a copper, brass or aluminum panel suitably

Science and Invention for December, 1926

Six Tube-Shielded T.R.F. Set

Three Stages of Shielded Radio-Frequency Amplification, a Shielded Detector Circuit, But Only Two Con-
trols Are Features of This Exceptional Broadcast Receiver.

By A. P. PECK, Assoc. L.LR.E.

drilled. A standard wooden cabinet of any
desired design may be employed.

Reference to the complete circuit diagram
in Fig. 2 will make plain most of the details
of the receiver. Specially designed and con-
structed plug-in coils are used. The antenna
coil used for tuning the first stage of radio
frequency amplification has a tapped prim-
ary. This is connected to a two point switch,
the blade of which is counected to the
antenna. By means of this switch, the set
can be adapted to use with a long or short
antenna. Nor is the manipulation of this
particular part confined only to this purpose.
It is often found, in tuning, that selectivity
can be sharpencd and volume improved by
throwing the switch from one point to the
other.  This particular unit is the one
seen in the lower left hand corner of the
panel in Fig. 1.

G
oy

W

cased in heavy aluminum shields.

Fig. 6.
arranged.

When the shields are removed, it is seen that the units are neatly and efficiently
The yoke coupling three of the tuning condensers may be easily discerned in this
photo.

WAV Aereantadiohi’tor-com

Fig. 7. The radio-frequency units and the detector of this highly efficient set are completely en-
The shields are
broaden tuning by altering the fields

Fig. 1.
of the panel and hand-carved dials which at.
tracted a great deal of attention at the show.

This photo shows the fine appearance

Due to the nccessity of very careful
design and construction of the coils used in
this set, no winding data is given.  Because
three of the variable condensers are actuated
by one control, a slight variation of the
characteristics of one of the coils will mean
that the tuning will not be right. Therefore,
machine-made manufactured coils are to be
preferred and recommended. For the benefit

AR

made sufficiently large so that they do not
of the radio-frequency coils.

of the readers who are not sure as to where
the coils and other parts can be hought, we
will mail a complete list of parts on request
by letter to the Radio Editor.

Referring again to the circuit given in
Fig. 2, we note that the shields which com-
pletely enclose the various stages of radio
frequency amplification and the detector are
indicated by dotted lines. Also he very
careful to note that certain connections
terminate at the shields. These shields are
furthermore all connected together, and
therefore may he considered as a continuous
conductor. The negative filament circuits
are grounded at various points, in this way
continuous connection being made hetween
the negative A" battery and the ground.
Note that the connection from the ground
binding post is merely made to the shield.
The other shield connections complete the
circuit.

All of the coils employed in this receiver
have three windings. In the case of the
detector circuit, one of these windings is
not employed. There is, on the other hand,
a small radio frequency choke coil of
standard construction connected in the plate
circuit of the detector tube.

In_the three radio frequency amplificrs,
a coil closely coupled to the grid circuit is
connected in series with the plate circuit.
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This is used to obtain an additional ampli-
fving value, and when the coils are properly
designed and connected, exceptional results
are noted with this form of apparatus.
It will be noted that the radio frequency
amplifiers are stabilized by means of grid
resistances and further by means of a 25,-
(00-ohm potentiometer connected in the plate
circuit of the first radio-frequency tube.
Also. rather large by-pass condensers are
connected from the shields to the positive
"B battery terminals. These are of great
value in stabilizing the set and keeping it
in a stable operating condition. Failure to
include these condensers will result in poor
reception.

Without a doubt, today is the era of
standardization in radio material. There
i no longer any need of searching from
store to store in order to find certain parts.
Kits supply everything. All of the parts
for this particular receiver under discussion
can be obtained very readily. FFurthermore,
it is no longer necessary for you to con-
struct a base board and fasten all the parts
to it. A complete metal chassis can be ob-
tained and all of the instruments bolted
thereto. This metal chassis simplifies con-
struction to an enormoas degree, and en-
ables even the veriest tyro to turn out a
receiver which will compare favorably with
the very best of manufactured sets. )

The simplicity of the entire lay-out will
hecome noticeable at once by reference to
the various photographs in Figs. 3 to 7, in-
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Photos courtesy Silver-Marshall, Inc.

Fig. 4.
sockets,

A bird's-eye view of the baseboard with tuning coils and tubes removed from their
The wiring is carefully placed out of the way under the base.

Panel and cabinet are

not essential.

and strong both mechanically and electrically.
Fig, 3 shows a single one of the shielded
or over-all

“ ”

units with the outside *can

Fig 3. A close-
up of one of the
radio - frequency P A
units, The mount-
ing of the wvari-
able condenser,

coil-socket,  tube-
socket, grid-resist-
ance and by-pass

condenser 1s so
arranged t hat
there is no ap-
preciable coupling |
or capacity effect |

between the ele-
ments in the unit,
Several stages of
R.F. may be used.

clusive. Fig. 5 again shows the novel cabi-
net employed by Mr. Brams in the con-
struction of the original receiver, and shows
how the complete set, assembled on the metal
chassis, fits within the cabinet. It will be
noted that everything is extremely compact

|

is the special socket designed for receiving
the plug-in cuil. At the extreme end of
the metal base is mounted the variable con-
denser.

Referring  to  the photograph
shown in Fig. 4, we find a view of
all of the parts. They are laid out
on the metal chassis and are bolted
down, but have not yet been wired.
A special terminal strip mounted at
the leit end of the chassis provides
for all terminals. Two cord-tip
jacks arc included for loud speaker.

Fig. 6 shows yoke making it
possible to operate three of the four
variable condensers with a single
control. As will be seen, this yoke
is fastened to the shafts of three of
the condensers. Two of these
have short shafts which do not
project through the panel. The
third one, on the extreme left in
the photograph, has a long shaft
which projects through a collar in

unit il-
The

The particular

removed.
lustrated is that used for the detector.
circular object in the corner nearest to the

shield

vacuum tube socket is the choke coil,
mounted on end, Next to it is a fixed con-
denser of 1-mf capacity, and next to this

the yoke and through the panel.
One of the tuning dials is fastened to the

outer end of this shaft. The other is mount-

ed on the right hand condenser which also

has a long shaft, but which is not fastened to
(Continued on page 743)
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Fig. 2.
the set described in these columns.

The diagram above contains all the details of the circuit using
Three stages of tuned-radio-frequency,

anany amaricanradiohistory com

detector and 2 stages of audio-frequency amplification are employed,
set is remarkable for its sensitivity, selectivity and tone quality.

The
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ONSIDERABLE interest has been
aroused in all classes of British
amateurs by the announcement of a
new invention by the oldegt and
most famous of British radio pioneers, Sir
Oliver Lodge, F.R.S. Sir Oliver’s inven-

tion, which has been temporarily named the
“N"” Circuit, has now been taken up for

Science and Invention for December, 1926

Sir Oliver Lodge’s “N” Circuit

Latest Circuit Gives Extreme Selectivity, Sensitivity and Volume

By JAMES FRANCIS CLEMENGER

of one definite frequency into great ampli-
tude by sympathetic tuning. and to transmit
these enhanced oscillations of potential, and
no others, to another circuit in which they
are utilized; for example, a three-electrode
tube or a crystal detector.

According to the patent taken out by Sir
Oliver Lodge, an important application of

the invention is to receiving apparatus for
radio work where it is claimed its use se-
cures high selectivity combined with strong
and clear signals, without the use of regen-
cration and with the exclusion of extraneous
noises. The transmission of the enhanced
oscillations, continues the patent specifica-
tion, may be effected by direct comnection or

Fig. 5.

commercialization by a well-known British
radio firm, and a few wecks ago the first
commercial models of two-valve and three-
valve “N” circuit receivers were on view
to the public at the British Radio Exhibition
at Olympia. Public demonstrations have been
given and the press have been invited to at-
tend demonstrations, and all the newspapers
in the country have remarked in highly fav-
orable terms on the “N” circuit. So much
so, in fact, that I understand that large
orders have already been placed by dealers
“on the other side” who realize that the
“N” circuit is a type of receiver which will
make a tremendous appeal to the ordinary
listener. And the reason for all this great
interest is that Sir Oliver Lodge has de-
vised a circuit which does away with the
bugbear of oscillation.

My American readers do not need telling
that there is nothing new in doing away
with oscillation and howling in a receiving
set. but I think they will agree with me that
such sets, which do away with these bug-
bears. are generally multi-tube receivers. and
that when regeneration is cut out of a tube
set the loss in volume has to be made up in
extra tubes for amplification.

And furthermore, such receivers are, as
a rule, not exactly easy for the absolute
novice to control. One of the great points
about the Lodge “N” circuit receiver is its
simplicity. On the commercial sets which I
have inspected there is one tuning condenser
and one switch for turning on the filament.
That is all. And this simplified receiver will
undoubtedly make a very great appeal to
listeners, not only in this country, but in
other countries, who do not like complicated
switches and knobs on their radio sets.

Sir Oliver Lodge’s invention may be de-
scribed briefly for the benefit of the tech-
nical reader as follows: The invention con-
sists in the use of a free, uncoupled low-
resistance oscillatory circuit, capable of very
exact tuning, to be stimulated by oscilla-
tions from any place where oscillating cur-
rents are passing, or where there is an os-
cillating potential, to work up oscillations

This photo shows the rear of one of the commercial “QN” cir-
cuit sets recently placed on the market by an English firm.

Fig. 6.

E Through the efforts of our Lon-
don correspondent, who is in °
contact with Sir Oliver Lodge, we
are enabled to present to our read-
ers the first authorized, accurate
description of the famous Lodge
“N” circuit to be published in this
country. The set illustrated and
described here is designed for Brit-
ish conditions, but the information
given will be sufficient to give the
experimenter a start.

In the January issue of SCI-
ENCE AND INVENTION Mr.
Clemenger will present a complete
constructional article upon a highly
efficient American adaptation of

i
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. this revolutionary circuit. The -
£ most important highlights of this °
: setare:
£ 1. Simplicity
B 2. Selectivity
§ 3. Sensitivity
E| 4. Superior signal strength.
: DON'T FORGET: A FULL
: CONSTRUCTIONAL ARTICLE
:IN THE JANUARY ISSUE.—
¢  The Editor. 5
|
2l
~F1G.3 ~
Fig. 3. This diagram illustrates the essential

principle of the new circuit, and is taken

directly from the letters patent issued to Sir

Oliver Lodge. See text for a thorough ex-
planation of the theory.

WWA--americantadiohistorv-com

Another view of the same set showing its extreme simplicity.
In both these photos the coils are omitted for clearness.

by coupling. provided the oscillator is only
coupled to a detector which takes so small
a current as not to interfere with its iree
oscillation. It is a transmitter of alternating
potential rather than of alternating current.

In Fig. 1 the aerial (1) and inductance
(2), condenser (3) and ground (4) repre-
sent any ordinary aerial circuit while (5) is
the filament, (6) the grid and (7) the plate
of any ordinary tube. The filament of the
tube is supplied with current from a battery
(8) through a resistance (9), while a pair
of telephones (10) shunted to a condenser
and “B” battery (11) complete the plate cir-
cuit. In this diagram a connection is made
from the aerial circuit to the grid of the
tube and in the usual way through a grid
leak and condenser, and in the connection
between the aerial circuit and the filament
there is inserted the oscillatory circuit *“N,”
which consists of a condenser (12) and in-
ductance (13). one or both of which may
he variable.  The chief point of the inven-
tion lies in the provision of the oscillatory
“N”, and here it may be stated that it is
also possible to insert the oscillatory “N” in
the connection to the grid of the tube in-
stead of in the connection to the filament.

But Sir Oliver Lodge points out that this

form of ‘the invention must not be confused
with the well-known use of so-called rejec-
tor circuits.
+ Fig. 2 shows another well-known form of
receiving circuit consisting of a closed os-
cillatory circuit (15) tuned and coupled to
the open aerial circuit. (In the patent it is
«mphasized that the invention is entirely in-
dependent of this part of the system. since
it may be supplied to any usual receiving
svstem such as a frame aerial, and even
allows the use of an untuned acrial without
carth connection).

Fig. 2 shows a diagram with a tube (16)
used for high frequency amplification. Its
grid and filament are joined across the oscil-
lator (17) which corresponds with the “N”
in Fig. 1. One point in this oscillator is
joined to a point in the stimulating circuit
and the connector used for this purpose may
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be quite long provided the capacity between
it and neighboring bodies is kept small. This
single connection is enough to set up oscil-
lations which build up by resonance, and
they must not be disturbed by any other as-
sociation with the stimulating circuit, as
any accidental coupling of the oscillator with
the stimulating circuit tends to nullify the
cffect.

Fig. 2 also illustrates the manner whereby
it is possible in this invention to convey im-
pulses from onc tube circuit to another.
The oscillator (18) which again corres-
ponds with “N” in Fig. 1 has a single con-
nection to the plate circuit of the tube (16).
This circuit is shown as including besides a
“B” battery an oscillator circuit’ (19), but
other usual methods of plate circuits will do.
In order to illustrate the different methods
of connecting the oscillator “N,” the sccond
tube (20) is shown not connected directly
across the oscillator (18) but magnetically
coupled with it, the inductauce of the oscil-
lator forming one winding of a transformer
which may, if it is desired, step up the volt-
age.

The aerial circuit is merely a mecans of
collecting an alternating potential and con-
veying it to the oscillator, and it is not

To have an oscillator of low re-
sistance accurately coupled; (2)
to excite oscillations in this by a

The coils and tubes are
shown in place at right.
The simplicity of this

set is really amazing

when its results are
considered.
“collector” or aerial

or by a single connec-
tion to a stimulating
circuit, so as to leave
the oscillations free to work up
by resonance to a considerable
strengih; (3) to tap off from
this resonance-amplifier the alternating po-
tentials desired for any purpose, such as the
working of a crystal or a tube. Further-
more, the working up of a feeble alternat-
ing potential to a stronger alternating poten-
tial of a constant frequency by the use of a
low resistance resonating circuit capable of
precise tuning, having only a single connec-
tion with the conductor in which the feeble

.0004 + .0005 MF.

FIXED CONDENSERS ACROSS
PRIMARY. FOR 300 TO 500 METERS.
O OR .0003 MF.-- FOR 1600 METERS
0003, OR .0003 +.0004, OR .0003+

B" BATTERY
672 TO9OV

0003 MF.
¢ ‘

x—

0001 MF -7

Q00000 )
N

(000000
»

1 MEGOKM-~
RHEO.

VALUE OF A FOR
300 TO 500 METERS*
55 TURNS; N-I25

TURNS.

—

AUDIO
TRANSF.

VALUE OF A FOR
1600 METERS - 220 TURNS;
N-500 TURNS

~FIG.4 ~

Fig. 4. The circuit used by the manufacturer of the set illustrated in this article is shown above.
The circuit may be easily adapted for use an the American wavelengths,

necessary to have an accurately tunced aerial
circuit nor is it necessary to have a ground
conncction to any part of the apparatus.

Fig. 3 shows the oscillator (21) comnected
on the one hand to a single aerial wire which
is termed in the Patent Specification a “col-
lector,” and on the other hand to the grid
of a tube, the plate and filament circuit of
which can be wired up in the usual way.

In his final patent, Sir Oliver Lodge sums
up the essence of his invention as follows:

alternations of potential occur. That is the
first claim.

The second claim is: In radio receiving
apparatus the combination with a tube or
crystal detector of a low resistance oscil-
lator circuit, connecting across the grid
and filament of the valve or across the
detector tuned to the frequency of the oscil-
lations to be amplified or rectified and joined
by a single connection to the aerial circuit
from which the oscillations are derived.

721

- =

The third claim—a method of supplying
voltage-impulses from a circuit in which
oscillations occur to a vacuum tube or to
the high resistance detector which consists
in placing in the connection between the
said circuit and one terminal of the de-
tector, an oscillatory circuit tuned to the
frequency of the incoming signal, and not
otherwise coupled to the circuit in which
the oscillations occur.

And, finally, a method of supplying im-
pulses of a particular frequency collected
from space to a vacuum tube which consists
in joining to the grid of the tube a low
resistance freely oscillating circuit tuned
to the incoming frequency, and joining an
opposite point of the said oscillatory cir-
cuit to a collector or aerial with no ground.

While I have not given the precise con-
stants for the construction of any of the
circuits involving the mnew invention, the
experimenter will find it casy to try the
circuit out by using standard values of in-
ductance and capacity, as each oscillatory
circuit has approximately the same con-
stants as those of the secondary circuit of
the usual regenerative recciver.

Fig. 4 shows tle hook-up of a British-
made two-valve “N” circuit receiver. This
receiver has only ome main control for
tuning, and that is the variable condenser
shown in the actual “N” circuit. The coil
“A” is wound with fifty-five turns of in-
sulated wire, this being sufficient to cover
the British broadcast wavelength band of
300 to 500 meters, while the “N” circuit
coil has one hundred and twenty-five turns.
The latter coil is tuned by a parallel vari-
able condenser with a capacity of .0001-
mfd., and I have found in actual test with
this receiver that extraordinarily selective
tuning can be obtained. The fixed con-
densers shown across the primary of the
audio-frequency transformer winding have
been specially fitted to the commercial
Lodge “N” scts in order to switch from
the ordinary British broadcast wavelength
bands of 300 to 500 meters to the 1,600-
meter wavelength of the high-power sta-

(Continued on page 745)
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Tig. 1. One of the simplest circuits using the new principle is shown by
the diagram of the l-tube set shown above and explained in the article.

cation,

___oann amaricanradiohistarn.com.

Fig. 2. The “N” circuit may also be adapted to radio-frequency amplifi-
The various types of coupling are illustrated here.
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Letters addressed

personal answer is desired.

Two halves of secondary should be balanced for

e Scie
In this Department we publish questions and answers which we feel are of interest to the novice and amateur.
to this department cannot be answered free. A charge of 50c. is made for all questions where a
EFFICIENT VOICE AMPLIFIER A. 1. The following dimensions are furnished
(513)Q. G. Dusson, Cincinnati, Ohio, wants us by the manufacturers of the Raytheon tube.
to know how to amplify the sound picked up by a Trausformer core 7/8 square, as shown here.
Skinderviken or similar microphone transwmitter Primary 1140 turns No. 28 enamelled copper
Hutton, wire. Tap at 910 turns.
TRANSMITTER TELEPHONE .0l MF. .0l MF. PHONES OR
,BUTTON ,-INDUCTANCE OR COND.~, COND~ LOUD SPEAKER ;

INPUT TRANSF,

-
—
=

»

(]
o
|

,n'."'.-‘.".'.-".'\."—-
le

29l

I F
1 MEG
TO 12 V.
Gullead B BATTERY
67 TO 135 '
RHEOSTAT VRETS

The amplifier shown here is designed to build up the sound picked up by a microphone so. that' it
will operate a loud speaker. Impedance coupling is used to reduce distortion, and the amplification
obtained is about equivalent to two stages of transformer-coupled amplification.

A, 1. The diagram given here has been found
nery ertectne for all types of amplihication at voice
frequencies, particularly in the case being consid-
ered. where the current to be amplitied nngnntt\
in a microphone circuit. The amplification is suf-
ficiently great to make it possible to use the appa-
riatus in many interesting experiments.

MULTI-TUBE NEUTRODYNES

Q. 1. John C. IHays, Indianapolis, Iud.,
asks:  Why is it that a neutrodyne with tive
stages of radio-frequency amplification has not
heen put on the market? Would such a set be a
success?

(314

We consider your inquiry very intercst-
mg " Sets having more than four stages of radio-
frequency amplification are available, but there are
no neutrodynes among the lot. Some of the
points are:

1. Two stages require three (lla’a, five stages.
at that rate, would necessitate six dials! Take
too much time to tune. One-dial controls are easy.
in the laboratory. When it comes to commercial
pxoductxon, we have ‘“an equine of a differing
hue.” A ‘two-dial arrangement might prove prac-
tical, after a great deal of experimentation. but
there would be plenty of work before the set was
ready for the public. It takes a mighty good
one-dial set, where the one dial operates two
controls, to equal a 2-dial set where each dial has
but one control.

2, Some current supply units will work well
with five tubes but poorly with eight. The eighth
tube also means added expense (the tube price?

and battery consumption (if batteries are used’®
would be more.

3. Tube mnoises would be more pronounced.
Detector tube would often be overloaded. result-
ing in distortion. Audio amplifier would have to
be a wonder to be really efficient, if the set
were to include two stages of audio, for both
tubes and transformers would have a terrific

load when locals were opcrating.

4, If set is made on low-loss lines, one would
have to put a “ring door-hell” sign out, and hope
the signals could read. for the selectivity wounld
be so high that it would take considerable time
to tune in wanted signals originating at a distance
of more than, say, 150 miles. Auyoue who has
tuned a neutrodyne can appreciate this.

5. Every stage requires neutralization. This
is more or less easy to do at home, given all the
tinle, knowledge and patience necessary for sue-
cess. But to do this rapidlv and certainly in pro-
duction is an entirely different matter. Then
again, a set halanced in the factory test-rooms
would not mnecessarily he bhalanced (neutralized:
when entirely different tubes and hatteries are
nsed by the hroadcast listener.

6. There is the amount to be added to the
purchase price of the set. dite to several additional
production  costs.  Considering everything. there
would prohably be a sale for a set having five
stages of radio-frequency amplification. neutralized,
if the above stated ohjections were overcome. The
niost important points we should say, would be
(a) to keep down the number of tuning controls
and (M) to have a resulting efficiency greater than
could he secured by the use of a lesser number
of tuhes. —_— - -

TRANSFORMER AND CHOKE DESIGN

(515) Q. 1. Mr. Edwin Thompson of
Wichita, Kansas, asks for the dimensions of form
and  winding required for B-battery eliminator,
transformers and  filter chokes.

Secondary 4200 turns No. 31 enamelled copper
wire. Tap at center.

Wound in layers with .0013” paper bhetween
layers.

Electrostatic shield ‘between primary and secoud-

ary (L0037 copper).
0
_ 312' -
T
TN
o~

The form above is that recommended by the
manufacturers of the Raytheon tube for chokes
and transformers in their ‘B eliminator cir-

cuit. :

_Core material is Apollo special electrical steel
No. 29 gauge. Lawminations are assembled to give
staggered air gaps.

Primary d.c. resistance is approximately 25
ohms.
Secondary d.c. resistance is approximately 300
ohms.  total.
La Lb L
M
Ci
—— Co —b—
———3"I) 2 T S
E E

-A- _B-

The three types of coupling used in transferring ene

voltage output at full foad output within two
per_cent.

Choke (’oils'—('om 7/8"” square. same  design.
.5]800 turns No. 28 enamelled copper wire on each
coil.

D.C. resistance of each coil is approximately
190 ohmnis.

Laminations are assembled to form a butt joint,
with 0037 usulated  air gap.

BROADCASTING STUDIOS
(516) Q. 1. TFred T. Barton of Chillicathe,

Ohio, asks: Please describe the construction of a
modern broadcast station studio.

A The walls may be constructed of
gypsum block.  Over this is placed a laver of
lith.  This is a sound absorbing material. = 1t is
also applied to the ceiling. A triple wall cone
struction should be used.  Between the walls a
thick layer of sound-deadening material is laid.

not nailed.
to prevent

The furniture should he wood- doweled,
Q. 2. Should draperies he used
echoes?
A. 2. A certain amount oi reverberation is
required. By use of a partial drapery, the correct
halance between reverberation and a total absence
of echo may he easily obtained. If the special
wall construction described above is used. no
drapery is 1eqmrcrl
.3 What is
beration and echo?
. 3. Reverberation is a
closely  spaced to  the original  sound
separaﬁon cannot  be detected by the
echo s so  timed that the separation
readily detected.

the difference between revers
echo
that the
car.  An
can  he

type  of S0

DIFFICULTIES IN TRANSMISSION

Q._ 1. Miss Nancy MacDonald, New

. Y., asks: What are the difficulties in

ion of radio signals \\huh catse  vary-
ranges  of reception.  ete.

1 here are three prlncuml
trouble encountered in practice which make it
difficult to receive readahle radio signals: (1)
Interference  from tl.ll]\n'llnlllg stations  whose
signals it is not desived to receive. (2) strays or
static, and (3) the “fading” of the strength of the
received signal.

Interference from other transmitting stations can
to a large extent he climinatedl by selection of
frequency = (wavelength), particularly by the use
of transmitting apparatus which will radiate only
a single wavelength or a narrow band of wave-

soltrces  of

leugths. Laws have been enacted which are de-
signed to minimize interference from other sta-
tions.

Strays are electrical disturbances _giving  rise
to irregular mtcrtenug noises heard in the tele-
phone receivers, They are also callel “static,”
“atmospherics,”  “NX's.” and other names. In
any particular case the p()s:x}nl:t) of getting a

readable signal depends on the ratio of the strength
of the signal to the strength of the static at that
time. Experienced operators have stated that it
is possible to copy messages when the strays were
four times as strong as the signals but much dif-
fienlty is often experienced even when the strays

are much weaker than this. The most common
type of stray produces a grinding noise in the
telephones; this type causes the most serious
trouble.  Auother type. which produces a hissing
noise, is _usua‘]ly associated with snow or rain.
Near-by lightning produces a sharp snap.
TYPES OF COUPLING

(518) Q. 1. F. White. Baltimore, Md.. azhs«

how the current in the primary circuit of a radio

sct gets to the secondary circuit.
Al There are three methods by which a
change in voltage in one uuuxt may be made to
cause a corresponding change in another circuit
coupled to it. The three methods are shown in the
accompanving diagran.
Ca

L2 Cob

Cm

Lt Ly

?

rgy from one circuit to another are shown above.

A indicates the type known as direct coupling, where the circuits are connected together by con-

ductors.

www americanradiohistorv com

B illustrates inductive coupling, while C represents capacitative coupling.
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AN ESSENTIAL COMPOUND

“Why,” said the philosopher, "is chemis-
try necessary in your joke-writing profes-
sion 7"

“Because,” answered the humorist, it is
necessary that I study the silicide of life.”—
I:. A. Daansen.

(And some think Petruchio's wife was a
silicate (Silly Kate).

PERHAPS A YOUNG EINSTEIN

“I understand your boy Josh, is interested
in perpetual motion.”

“Yes,” replied Farmer Sawbuck, "and I'm
kinder encouraged by it. I thought for a
while that the only thing he was interested
in was perpetual rest."—L. J. Schario.

A (C)RUSTY TRICK

. Hammers and
hatchets w i 11
never rust if
kept  covered in
rice. Care must
be taken, of
course, to re-
move the tools if
the rice is to be
used for wedding
purposes. — Jos.
Malnikof.

WE NEVER THOUGHT OF IT
THAT WAY

Professor in physics class: “Johnny, why
is it that cverything that 1 tell you goes in
one ear and out the other?”

“I didn't know it did, sir.”

Voice in back of room: *That's right; it
doesn’t.  Sound can't pass through a vac-
wum "—ZLarl loathe.

GASOLINE VS. GAS

GasoLINE VENDER (to dissatisfied cus-
tomer) : “This gasoline is of the highest
quality. It is made by the cracking of hy-
drocarbons.”

Custonmer: “I can't help it if it is. Tt
isn’t what it's cracked up to be."—Donald
A. Cuthbert.

YES, HE DID!
\.,:?Esggifj:' A spinster lv-

i-—— B ing in a growing
(czcA suburb was
CJ'IJ’ shocked at the

language used by
workien repair-
in g telegraph
wires close to
her house. She
wrote to the

P cempany, and the
foreman was asked to report. This he did
in the following way:

“Me and Bill Fairweather were on this
job. I was up the telegraph pole and acci-
dentally let the hot lead fall upon Bill. It
went down his neck. Then he said: “You
really must be more careful, Harry””—
Leonard Keiser, Jr., Rep. No. 27612,

L

Scientific Humor

B e

First Prize $3,00
THE FOURTH DIMENSION

Science
!
R

points out

: that the lesser 1
r ’(J\ E cannot con-

HI tain the ]
1

q

L)

i

i

i

i

1

1

greater, b ut
science e vi-
dently  knows
little about a
woman’s shoe.
—Louisce
Nrauss.

WHAT IT IS (OR WHAT IT ISN'T)

One day in school the teacher said:

“Mickey.” give me a definition of salt.”

“Shure,” Mickey responded. “It’s the stuff
that makes potatoes taste had when vou boil
‘em and don‘t put any in."—Carl C. Slay-
hough

==

E receive daily from one to
l;i; tzeo hundred contributions to

this department. Of these only
one or two are available. We desire to
publish only scientific huwmor and all
contributions should be original if pos-
sible. Do wnot copy jokes from old
books or other publications as they
Jave little or no chance here. DBy
sctentific humor we mean only such
jclkes as contain something of a scicn-
tific nature. Note our prize winners.
IWrite ecach joke on a scparate sheet
and sign your name and address to it.
Write only on one side of sheet. e
cannot return unaccepted jokes. Please
do not enclosc rcturn postage.

All jokes published here are paid
for at the rate of ane dollar each, be-
sides the first prize of three dollars
for the bhest joke submitted each
month.  In the event that two people
send in the same joke so as to tie for
the prize, then the sum of three dollars
11 cash will be paid to ecach one.

NN Y VY V¥V vV ¥ Vv Y VvV VYV VVvYVVVVVYYVYVYVVvve Y vy vy vV

T il b ol e ol o il e e e e e e e e e

DOUGH! DOUGH!

FATHER:
“Your talk is
just like the
musical scale.”

DAUGITER:
“Alusical scale?”

FATINER
“Yes, vou begin
with dough. and
you end with
dougl.”” — Booth
Aooney.
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THE LUNACY OF LOVERS

Teacuer (in science class): Can anyone
of you tell me how the moon affects the
tide ?”

A girl in back part of the room raised her
hand and said, “No, it doesn't affect the
tied much, but it affects the untied a great
deal."—Jolhn Koszik.

INDEED IGNORANT!

“We are getting wiser each generation. [
am wiser than my father was and he was
wiser than his father.”

“I dare say your grandfather must have
been ignorant !"—Adela Tomfohr.

A SIGHT TO BEHOLD
Pror: “Why 225
are you standing ’
before the mirror
with your eyes
closed ”

GIRL STUDENT:
“To see how I
look when TI'm
asleep.” —IV1lbur
Gager.

NOT THEIR DIET!

Stxpay Scroor Teacuer: “Tommy can
you tell me why it was that the lions didn’t
cat Daniel ?”

Toaary: “Cause most of him was grit
and the rest backbone!"—Henry 4. Court-
ney.

AN IMPROVEMENT ON RADIO

“You should come over to our house, Ed.
Our new howler runs without batteries,
neither has it aerial or ground. The mere
point of a pin will start it. I you want to
hear howly music some night, bring your
wife.”

“Wonderful T will. But where
do vou get a radio of that sort?”

“Radio be d t It's a boy.”—J. Leo
Ianderheyden.

A DIZZY JOB

IFirer RAabpio
Fax: “Come on
and tune in this
IRT) (
set.

Seconp Drrro:
“Can't. I'm too

<.1izzy from read- T
ing a circular )'ﬁ'j
letter.” —Clifton

Ask, Lanesboro,
Minn.

HELLO!

Perhaps the reason why radio listeners in
the United States have difficulty in hearing
the principal broadcast station in London,
England. is because it is 2 L. O. (too low).
—I1ebb Buckley.

f3jeeT SIMON , OUR  AMATEUR
SCIENTIST ¢ HE LEARNS
A LESSON N SCIENCE
EVERY DAY

JUST IN TIME T T B ALL YOU NEED
WATCH ME BORE A
HOLE THROUGH THIS | | A NICE HOT GRS
RADIO PANEL
WITHOUT A
PRiLL ==~

1S AN IRON ROD

FLame - AND
THEM =
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No. 1,587,665 issued to Fritz P.
Mansbendel. This puatent covers
an imiprovement on a very inter-
esting but little known machine.
It is an alternating current mo-
tor operating on the principle of
the whip top. The power devel-
oped 18 much greater than that
of the usual type of small motor.

TRANSPOSITION CHART

No. 1,692,204 issucd to Aime
Pollefevt. Arrangers are con-
stantly faced with difficulty in
making orchestrations, arising
irom the fact that practically
every instrument requires music
written in a different key. This
device is designed to eliminate
much of the labor involved by
providing a direct reading meth-
od of transposition. The chart
may be adjusted to transpose
irom any key into any other.
The device should also be useful
i arranging vocal scores. where
lifferent parts must be com-
bined.

TRANSOM LOCK

Issued to Jos. S. Hayworth. A
useful improvement in door-fit-
tings, which is designed to cause
the transom to be firmly locked
against entry when it 1s closed.
and to be automatically released
when it is desired to be opened.

AMUSING TOY

No. 1,601,983 issued to Edward
S. Savage. TPlexible cords run-
ning through the blocks forming
this toy permit amusing gyra-
tions to be performed. The toy
is operated as seen above.

MILK BOTTLE PROTECTOR

No. 1,601,888 issued to Americo
Sico. This patent covers a pro-
tective envelope, made of sponge
rubber, which is to be used as a
cover for baby's milk bottle. The
sponge rubber is very resilient
and should prevent breakage
duc to the bottle dropping tothe
floor. The same principle may
be applied to any other typc of
elass container.

EXTINGUISHES FILM FIRE

No. 1.589.514 issued to Walter
S. Josephson. Practically all the
destructive fires i1 motion-pic-
ture theatres occur as the result
of the ignition of highly inflam-
mable celluloid film contained in
the projector magazines. In this
case a fire extinguisher contain-
ing a non-combustible gas at
high pressure is attached to the
magazine so that it may release
the gas, thus extinguishing the
fire at the first sign of danger.

STORAGE BATTERY
IMPROVEMENT

No. 1,588.608 issued to Rene Op-
penheim. An ifmprovement in
storage battery design, in which
the electrodes are suspended in a
solution of ammonium chloride
in porous cups.

SELF CLEANING RAKE

X X X XY

No. 1,595,556 issued to Edmond
Laurencelle. A simple and ex-
tremely ingenious attachment
for the usual garden rake, which
makes it possible to remove de-
bris adhering thereto by revers-
ing the teeth and pressing the
back of the rake to the eround.
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No. 1,588,884 issued to Russel
Hart. A method of recording
sound upon a motion picture film
which employs the well-known
principle of the manometric
flame. The flame is controlled
by the sound waves, and its
image is recorded at the edge of
a standard cinema film. The re
praducing device is essentially
similar, using the light-sensitive
cell to change the record back
into sound-waves.

COMPLETE VANITY CASE

No. 1,600,830 issued to Florence
N. Lewis. Vanity cases seem to
be approaching more and more
the size and completeness of pro-
fessional make-un boxes. This
one contains a space for every-
thing, but is still small enough
to be easily portable. The
swinging drawer arrangement
permits a large variety of con-
tents without causing them to be
badly mixed together. A mirror
is of course provided. also a
space for change. stamps. etc.

viees to any of our readers.

NOTICE TO RFEADERS. The above illustrated and described devices
have recently heen issued patent protection but are
knowledge available on the market.
possible to supply the names and addresses of inventors of the above de-
i The only records available, and they are at

not as yet t_o our
We regret to advise that it is im-

the Patent Office at Washington, D. C.. give only the addresses of the
inventors at the time of application for a patent.
elapsed since that time. and those records are necessarily - inaceurate.
Therefore, kindly do not request such information.

Many wmonths have

—FEDITOR,
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The “Oracle” is for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of sufficient in.
Rules under which questions will be answered: 4,

Only three questions can be submitted to be answered. .

2. Only one side of sheet to be written on; matter must be typewritten

or clse written in ink; no penciled matter considered.

terest will be publishad.

Questions 3.

Sketches, diagrams, etc., must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.
f a quick answer is desired by mail, a nominal charge of 50 cents is
If the questions entail considerable research work
or intricate calculations, a special rate will be charged.
be informed as to the fee before such questions are answered.

made for each Qquestion.

Questions

Correspondents will

TYPES OF REAR AXLES
(2143) Q. 1. Mr. Edward Tyson, Birmingham,
Ala., asks us to differentiate between the types of
automobile rear axles.
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The three most-used types of rear axle design
used in motor car construction are illustrated in
these three cross-sections.

A. 1. Referring to the accompanying de-
scriptions, you will see the three common types
The difference be-

of rear axles illustrated. . rengy
tween the ‘full-floating,” ‘‘semi-floating, and
“Three-quarter floating” axle is given by The

Timken-Detroit Axle Co., as follows:

In the ‘‘full-floating” type of axle, all the bend-
ing stress due to static force and .sklddmg force
is carried by the housing. The driving shafts turn
freely within the housing and bear only the *‘tor-
que’” or stress of turning the wheels. The sh’a\fts
are said to 'float” within the housing. The
axle is not a full-floating type if the wheel is
keyed to the shaft.

Tn the full-tloating axle the shafts can be more
easily removed for repairs. his is an advantage.
Tt is neccssary to make the full-floating somewhat
heavier than the fixed-hub type for the same
capacity.

In the “semi-floating” type, more properly called
the *‘fixed-hub” type, the driving shafts turn free-
1y within the housing. At their outer ends they are
fixed in the hubs of the wheels and carry the
hending stresses as well as the torque. The hub
of the wheel is fitted to the shaft with Woodruff
keys and a nut which serve to secure the wheel to
the shaft. The hub cap is merely a protection
to the end of the hub. .

In the “three-quarter floating” type or, het}er.
the “flanged-shaft’” type, the housing exteuds into
the hubs of the wheels as in the ‘“full-floating”
type, but the ends of the driving shafts are con-
vected rigidly by flanges with the wheels so that
the shafts take almost all the bending stresses
and all the torque. In the flanged-shaft axle, es-
pecially when only one bearing is used under the
center of the wheel, the stresses are quite simi-
lar to those in the fixed-hub type.

ARC WELDING TRANSFORMER

(2144) Q. I. W. D. Bohon, Rupert, Idaho,
asks for Jdata on the standard type of arc welding
transformer and on the best type of torch to use
with the transformer.

A. 1. The data for the construction of an arc
welding transformer is as follows: The core
is built up of strips of silicon steel, .014 inches
thick into the formm of a rectangular frame, 15
inches long by 7% inches wide in outside dimen-
sions. The legs are to be 2 iunches square. The
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primary is wound with 13%% pounds or 344 turns
of No. 10 D.C. wire. The secoudary consists
of 31 turns of No 0 ND.C.C. wire. Carbon electrodes
are to be used with this transformer.

FINDING BURIED TREASURE

(2145) Q. 1. Bill Cothrum, Dallas, Texas,
asks if we know of any system of locating buried
metals by electricity or radio.

A, 1. In our issue of March, 1926, we de-
scribed all the common methods used for the pur-
pose you specify in vour question. More or less
success has been obtained in the location of ore
bodies by these methods, but the detection of buried
treasure is very much like looking for a needle
in the haystack, as the old saying has it. In
our issue for August, 1921, the Hughes Induction
Balauce is described. Both of these issues may
interest you.

UNINFLAMMABLE CELLULOID

(2146) Q. 1. Mr. Jos. Leland. Wilmington,
Ohio. desires a micthod for the preparation of une
inflammable celluloid.

A. 1. The operation of this process as pre-
scribed by Woodward is the following: In a receiver
of glass or porcelain, liquefied fish glue and gum
arabic are introduced and allowed to swell for 24
hours in a very dry position, allowing the air to
circulate freely. The receiver is not covered. After-
wards it is heated on a water bath, and the contents
stirrecd  (for example, by means of a porcelain
spatula) until the gum is completely liquefied.
The heating of the mass should not exceed 77°F.
Then the gelatin is added in such a way that there

are no solid pieces. The receiver is removed
from the water bhath and colza oil added. while
agitating anew. When the mixture is complete

it is lecft to repose for 24 hours. Befare cooling,
the mixture is passed through a sieve in order
to retain the pieces which may not have been dis-
solverll. After swelling, and the dissolution and
purification by means of the sieve, it is allowed
to rest still in the same position. with access of
air. The films formed while cnoling may be re-
moved. The treatment of celluloid necessitates
employing a solution completely colorless and
clear. The celluloid to he treated while it is still
in the pasty state should be in a receiver of glass,
porcelain, or similar material. The mass contain-
mg the fish glue is poured in, drop by drop, while
stirring carefully, taking care to pour it in the
middle of the celluloid and to increase the surface
of contact. When the mixture is complete, the
celluloid is ready to be employed and does not
produce flame when ignited. The solution of fish
glhte may be prepared by dissolving in 200 parts of
cold distilled water. It is then passed through
the sieve, and the pieces which may remain are
broken up, in order to mingle them thoroughly

____anann aaaricanradinhictan, cam

with the water. Ten parts of kitchen salt are
then added, and the whole mass passed through
the sieve.  This product may be utilized for the
preparation of photographic films or for those used
for cinematographs, or for replacing hard caout-
chouc for the insulation of electric conductors, and
for the preparation of plastic objects.

THE MAKING OF MAGNETS
(2147) Q. 1. Everett Robertson, Tucson, Ari-
zoua, asks how magnets are made.
A To answer this question intelligently,
it is necessary to take up something of the theory
of magnetism. The facts of magnetism are most
easily accounted for bv assuming two things:
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When steel is magnetized. the molecules, which
are normally disarranged and scattered through-
out the substance, are caused to “line up.”

First, every molecule of a magnetic substance is
itseli a magnet; second, in an unmagnetized sub-
stance, these molecular magnets are pointing in
many directions on account of the mutual attrac-
tion between their poles (Fig. A.) When the
north pole of a maguet is brought near a piece of
iron, the molecules swing around, so that their
south poles are pointing toward the north pole of
the magnet. Magnetizing a body, then, consists
in turning the inolecular magnets so that similar
poles all point in the same direction and remain
so. (Fig. B.) At one end of a magnet, north
molecular poles will make the outside layer, and
this will be a north pole; at the other end, there
will be a south pole for a corresponding reason.
Throughout the body of the magnet, the attraction
for each other between these unlike molecular
poles, tends to necutralize the magnetism; in the
center portions of the bar it practically is not
noticeable.  All magnets are made by induction.
Two different methods of induction are illustrated
in following experiments. Rubbing the N pole
of a magnet along a steel bar brings the mag-
netizing force so close to the molecules in the bar
that these molecules turn their S poles in one
direction to face the moving pole of the
magnet (Fig. C.) Thus these molecules are left
so that the end of the bar last touched by the
magnet pole will be a pole opposite in sign to the
magnetizing pole, This method, while simple,
does not make very strong magnets. The best
way of making a magnet is to use an electric
current. The steel to be magnetized is placed with-
in a coil of insulated wire and an electric current is
passed through the coil. Tapping the steel while
the current is passing, aids the molecules to re-
arrange themselves and results in a stronger mag-
net. A powerful electromagnet can also be em-
ployed. This is the method used in making magnets
commercially.

DAMP-PROOFING HOUSE

(2148) Q. 1. Thos. C. Henry of Henderson,
Ky., would like to know a good, cheap filling to
check drafts and keep out dampness in waintscot-
ing his new home,

A. 1. Concerning damp-proofing of walls
which are to be wainscoted, would say that ahout
the only thing to do is to use tar paper over the
studding first, and to follow this with newspaper.
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Chinese Lantern
CHINESE
YA .J@Z: A folded Chi-
: B nese lantern is

LA:}TERT;LH..‘_
1‘{%—"’ “il filled with wa-
Y ter after being

opened. The
magician then
plunges his
hand into the
interior of the
lantern and
withdrawslarge
quantities o f
silks, pours out
the water and
collapses the
lantern.
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It is apparent from the drawings above
that the telescopic Chinese lantern contains
a rubber bag affixed to half of the lantern
and extending halfway across the top. This
serves as the container for the water.
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Sawed and Restored Match Box

D POCKET

T PIECE OF
CARD HITS
INTO CARD
POCKET

This is an ex-
cellent pocket
trick. The per-
former appar-
ently saws a
match box in
half with a
playing card.
Uponremoving
the playing
card, the match
box is found
.whole. The
match box is
unprepared, but
the card is not
innocent.

e

24 -ELASTIC BANDS

It will be observed that the playing card
is really made of two cards, partially glued
together and so arranged that a pocket is
iormed between them. Another piece of
card fts into the pocket thus formed.

The necessity
of holding the
hand over the
nickel - plated
tip of the wand
while perform-
ing the swal-
lowing wand
and kindred
stunts is elim-
inated by the!
use of this type N
of construction
which uses a-
sliding  black
tube.

BLACK PAPER TUBE
PLATED  PLATET
Tip H{iBEP

WAND SLIDES INTO
PERFORMERS SLEEVE

The first movement of pushing the wand
through a spectator's back consists i sliding
the black paper tube over the plated tip.
I'rom this point only one hand need be used.
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UNNINGER, the Master Mind of Modern Mystery,
as he is termed, is known to thousands of our readers
throughout the nation. Dunninger has for years been

our chief: magical authority, and Chairman of our Scientific
Investigation Committee on Spiritualism. He is perhaps the
best known society entertainer in the world, and has mysti-
fied hundreds of prominent persons.

Dunninger presents an offering in so-called mind-reading,
in which he offers a reward of $10,000.00 to anyone who can
prove that he employs assistants or confederates in his work,
in any manner or fashion. The editor is frank to admit that
he attended one of Dunninger’s recent performances, with a
view toward discovering the modus operandi employed in
Dunninger’s work, possibly to collect the $10,000.00 offered.
The writer has failed in both attempts. Dunninger tells his
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Dunninger Versus Science
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audience he is not supernatural, and yet he presents things
that are little short of miraculons. At least there seems no
scientific explanation for his work. I viewed his act at the
B. F. Keith theatre, Boston, one of the theatres in which
he was recently a headliner. Ushers legitimately connected
with the theatre, passed small slips of paper among the audi-
ence. The spectators were requested to write names and
questions upon these slips, which they retained in their pos-
session. They were positively not collected. Dunninger,
seated upon the stage, in full and brilliant light, called out
aloud dozens of these names, many of the questions, called
telephone numbers correctly, told people the day, month, and
year of their birth, and yet we know there is no such thing
as the supernatural . .. and what is more, he admits it
. . . yet, how does he do it? We cannot say, and he will not
tell.—7T"he Editor,
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A Temple Buddha Mystery

Here is an original illusion, inexpensive to construct and mystifying to the
extreme. An East Indian Buddha is seen sitting on a platform. The figure
on the magician’s command sings, whistles. speaks and answers whatever

question the wizard asks. In order to illustrate that the figure is simply
mechanical, the wonder worker proceeds to run a number of sharp edged
swords through the body of the Buddha. One of these passes through the

MY
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@ FLEXIBLE SWORDS /'
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PASS AROUND BODY
OF FIGURE THROUGH
TUBES

TUBES FASTENED
TO FIGURE

neck. two through the chest, one through each leg and one through the

stomach. In spite of these the automaton continues his conversation. The

secret lies in the fact that a small midget is concealed in the figure which is

made of metal. The figure has a mechanical moving face, operated from

strings on the inside, similar to that of the ventriloquial figures. Tubes lead-
ing around the body, legs and neck permit the swords to pass.
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Mag

Learned

Easily
a2t Home W

pr. Hartan Tarbell
Master of Magic
who has mystified magi-
cians as well as laymen
withhis marvelous magic

Astonish Your Friends,

Gain the magnetic popularity that makes you the center

The First |

of any crowd. Business and.,so.cial success is assured the and Only
man who can perform mystifying tpcks.You can earn big Course
money on the side oras a professional, as well as being inMagic

ever offered to the
public teaching
Real Protessional
MAGIC

the most popular person in your crowd. Why envy others’
skill? You can learn Magic yourself, quickly and easily.

Earn 250 to 1000 a Month

even sleight of hand, generally sup- bell system you will be able to mystify
posed torequire long practice, is NOW and entertain your friends. After that
made simple to learn. For Dr.Harlan Dr. Harlan Tarbell takes you through
Tarbell, one of the really Great Magi- theentiremaze of sleight of hand,card
cians, has finally opened up the secrets tricks and elaborate state divertise-
of his profession in a completely illus- ments. The apparently superhuman
trated course offered at amerelynomi- doings of the accomplished magician
nal cost. Through the wonderful Tar- becomes as simple as ABC.

CGreat Special Offer! NEEARKETLINENE

There is a tremendous demand for magic entertainment. Clubs, Lodges, Tarbell System, Inc., Studio14-29
Charity and Social affairs—all will pay highfees to the man who knows 1920 Sunnyside Avenue, Chicago, Illinois
Magic. Dr. Harlan Tarbell really gets as high as $250 for a half hour’s Gentlemen: Without any obligation send me your free
work right now. Opportunity everywhere to make money aside from !}‘.I?;?}‘)‘;{f’ &‘Srs‘e“fﬂ]“ﬁ;g’g,?" Xm“{el’l";‘l‘; a"gg{l‘fg’;‘l‘:
vour regular occupation. Salesman find it a tremendous asset. Find great Special Price Offer and Easy Payment Plan—
out all about this unprecedented opportunity to learn Magic. Learn offered NOW for limited time only.
about the great Special Price and Easy Pavment Offer we are making
Now, for a limited time only. The coupor: brings full details without
any obligation. Mail it TODAY.

Studio 14-29

Tarbell System, Inc., SiGE8 ARG
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Aviation
Brings Quick

Success

O young men of daring no other
field of work offers such a fascina-
tion, such high pay, nor such oppor-

tunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to
get in,

Amazing Opportunities
in Airplane Industries

In the automobile industry and in the moving
picture business hundreds of men got rich by
gatting in at the start. They made their success
before others woke up. Today, these lines offer
no greater opportunities than a hundred and one
others. BUT AVIATION IS NEW. Get in while
the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.
]

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is
like reading an interesting book that tells you
things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time,

One student, S.F. McNaughton, Chicago, says:
“Your lessons are like a romance, and what
is more, after one read-

) ing, the student gets
Fascinatin g | athoroughunderstand-
ing. One never tires of

=Da l’illg— i;eadmg th}gm." Jarges
owers, Pa., another

Big Paying student, says, “‘I am in-

deed surprised that
such a valuable course
can be had from such
Practxcal men for so
ittle cost.”

Prepare Now for One
of These Positions
Aeronautical Instructor
$60 to $150 per week
Aeronautical ineer
$100 to $300 per week

Aeronautical Contnct}:_l;' Personal
Aeroplnnianﬁrel::inr:n?: ! Instmction

by Experienced Men
Men who have had ac-
tual experience give
%‘ou personal attention

hey select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book—Now

Send coupon below for New Book, just out, *‘Op-
portunities in the Airplane Industry.” It is in-
teresting and instructive. It will show you many
things you never knew before about aviation,
We have but a limited supply of these books—
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave.. Deot. {429 Chicago, 11y,
RIIIIIIIIIIIIII-IIIIIII‘I'-I.I.I.II'.I‘

$60 to $75 per week
Aeroplane Mechanician
$40 to $60 per week
Acroplane Inspector
0 to $75 per week
Aeroplane Salesman
$5000 per year and up
Aeroplane Assembler
$40 to $65 per week
Aeroplane Builder
$75 to $200 per week

American School of Aviation
3601 Michigan Ave., Dept. 1429  Chicago, Iil

Without any obligation, send me your Free Book,
‘*Opportunities in the Airplane Industry”, also infor-
mation about your course in Practical Aeronaatics.

Name

-

Street,

- State.
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By G. C. B. ROWE
(Continted from page 691)
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heats the filament in the cup-shaped cathode,
C. The long tube on the right in which there |
is an enlargement, is of copper and goes
just up to the window, \W, as seen in Fig.
5B. This tube serves as a shield to prevent |
the clectrons from striking the glass walls
of the anode arm.

The construction of the window is ex-
tremely interesting, as it is herc that the
majority of the difficulties have been en-
countered. The window itself, ie., the foil
used, must be strong enough to withstand
the 15 pounds per square inch pressure of
the atmosphere; the smaller the atomic num-
ber of the window material, the less will
be the hindrance offered to the electrons in
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Perpetual Motion
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When SCIENCE AND INVENTION
Magazine was still in its infancy, the editors
denied the possibility of constructing a per-
petual motion machine using those forces of

nature as we now know them. :
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Since that time the editors have received
thousands of different designs for perpetual
motion devices, and have received hundreds
of circular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive these
letters, there are thousands of others in this
country who get similar letters and who fall
for the claims made in the numerous pros-
pectuses giving the earning capacities of the
various machines.

Most of the shares of stock for these per-
petual motion machines are being sold at a
rate of $1.00 per share, although some inven-
tors are trying to sell shares of stock at
$100.00 per share.

Therefore the editors of this publication
say, “Just come in and show us—merely
SHOW us—a working model of a perpetual
motion machine and we will give you $5,000.-
00. But the machine must not be made to
operate by tides, winds, waterpower. natural
It must be perpet-

evaporation or humidity.
ual motion.”
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their passage through the foil; also it must
be possible to make a vacuum-tight joint
between it and the glass. The metal which
most nearly met all these requirements was
nickel. A sheet of this 0.0005 of an inch
thick and about 3 inches in diameter. was
soldercd to a ring of invar, which is an alloy
of nickel and steel. Invar was used, be-
cause it has approximately the same co-
cfficient of expansion as glass aud there-
fore will expand and contract with the glass
of the vacuum tube as it hecomes hot and
cold. Behind this ring of invar is a honey-
comb screen of molybdenum, to support the
foil against the atmospheric pressure.

It is necessary to have as high a vacnum
within the tube as possible and three vacuum
pumps in series are used to exhaust it. From
a close inspection of the end of the tube in
Fig. 7 the foil window may be scen to be
pressed so tightly against the molybdenum
honeycomb that there are indentations in the
foil. This is entirely due to the pressure
of the air outside the tube and the very
high vacuum within it.

To eliminate from the tube any gases
that might remain in the metal parts of the
tube during exhaustion and subsequently es-
cape when the tube is in operation, there is

(Continued on page 730)
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Thousands Use?‘hes;
Ingenious
TRANSMITTER
UNITS

Here's a marvel of Engineering design—x
practical minjature transmitter, used by
thousands of radio fans and experimenters
for amplification purposes.

It is a most novel unit, having hundreds of
uses. Every amateur should have two or
three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS
Enamsﬁfs‘sugﬁ- I T oan .

%‘[*"'ﬂ

BATTERY

: E |
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With each unit is mailed an eight-page instruc.
tion pamphlet containing suggestions for innum-
erable uses.

Our supply is limited; avoid disappointment by
ordering today. The coupon below is for your
special convenience.

SPECIALLY PRICED

Whileithey last—
(or Two for $1.75) gég

P e s

THE PRESS GUILD, 1
66-S West Broadway, New York, N. Y. [}

]

L]

I Enclosed find 95¢/$1.75 for which send me postpaid I
1 one/two amplifier units as advertised.
1

[]

]

1

[ ]

Name :
Address A |
City, State ......ovvvnvrnnnnnnnn.. T "
o
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articles : make your own

buttons or switch plates of your'ele

Make Your Watches, Clocks,

isi H The very latest discovery in the
=4 Visible by Night 50,087 worla. Hitherto, prac. appear
_ tically unobtainable excest at an exorbitant price, we have at last rosperous
succeedod in Froduemg this remarkable LUMINOUS PAINT, which, appied to y tlashing
the asurface of any article, amits rays of white light, rendering it perfectly visible a roll o
in the dark. THE DARKER THE NIGHT, THE MOF EBRILLIANT (T SHINES, Quite
simple to Dae. Anyone—you It A little anplied to the dial of your these bille
watch or clock will enabla you to tell the time by night. Y ou can coat the push ~jat t

ctric liéhh“msu:h boxes, and
T

| STAGE o heag bills:
MONEY itis easy for

each person
ot lmited
means to

Etc.,

innumerable | == -
osaries, ete.

proper
time and peeling off a genuine bill

er
ggtﬂe eontaining sufficient to coet & \] 1t articl Pri
B o e o macon Bmith & Cas Dept. 1567 cine

The ssLittle Giail

80
your beat girl typewritten

and
ot frequently used nre so grouped ss to mb'lle
1 to 10, and the punctuatiYn marks being_ together.

ove letters, address en:

t” i
First Class Writing
|  Machine F
A perfeot little typewriter for $1.50s

velopes, make out bills,

28c.
Wis.

ger

ter

of two from the outside of the roil,
the effect created will be found to
be atl that ean be desired. Prices,
postpaid: 40 Bills 20¢, 120 for 50¢,
or $3.50 thousand posgpald,

Wonderful X-Ray Tube
A wonderfullittle

instrument pro-

'ducing optical

11l1usions both

lo(; surprising_and

startling. Withit

oan poe what is npparently the bones of
Jour Bagars, the lead in o lead pencil, the in-
terior opening in & pipe stem, nnd many other
o ar flasions, A mystery thnt ng one has
been ahla to Antisf actorily explain. Price 10¢,
3 ter25¢, 1 dosen 7S¢, Johnson Smith &Co.

~ e,

or $1.!

ink. The letters

one to write rapidly, the numeral

. With this machine you can send
d do almoet

Greatest bo
ml%keaa. é’lnhole
€l anoe,
Rallro
Boomerang, Tel

Talkin
‘Mlcrosco?e, Electrio
Door Bell, Water Whee!
ll‘I?'bls)lt ard,
B
gﬁe& 150 illustrations. P
postpald; 3 for 25¢.

1,

ye
written. _Tells how to

ad, & Telephon%

Instrument, BoxX

achine,
otor, Electric
Pasddle

rk_not a large, expt
‘e oend & tube of ink and full printed nstructiona for using the
ghote §1.50 by mell postpaid toany addrees in tho world.

Every Boy His Own Toy Maker

book

Cam-|
model

D
ite,

mcszl,]

JOHNSON SEAITH & CO.. R~ot.367_iRacine. Wis.

Shests Blank
Cartridges

Pull the trigger and
tion shows position

o o Pandsomoly engraved handles, complete in box_with
Alazo furnished with pesrl handles,

s1 BOYS!  BOYS!

BOY

THROW
“- 'i;;r ;#}

*.

Never Fails.

and the Ven

Smallest Bible in the world.
goﬂage stamp. 200 Pages.
ring good luck to the owner.
uine work of art.
appreciated. Make good mon
them to friends,
ete. PRICE 15c each, 3 for
for $1.35, 100 for $7.50.
with gold edges.
Magnifying Glass

Everythi
clear,

. of C
tomplete book on the Kian

Female

ete.
bow it's done—b
may beé)erformed with the Sex Indicator.

woman.
ut we've never seen
obtained with animals,
Algo used to predetermine
8 patented egg tester in Europe.

A Deluzs Edition of our new I
wmailed on receipt of 2
binding.

all the latest tricks in magic, ¢

riing goods

ics, pussles, games,
D evisametics in sceds and p
roacorrable slscwhers.

Klux Klan—
enrolled—Oath of
didates—Crecd—!
—Tidelity—Pledge
and the Masons—The Jews—The Masons—Real
jux Klan, ete., etc. Latest and most

Oath—The Negro Ku K
ath published.

It is fascinating; baffling,

cata, dogs, rabbits,
the sex of chickens and bi;
Price 25c, or 3 for 65¢, POStpPai

= MiniatureWatch CharmPistol

2.

bed or anywhere.
fun fooling the_
policeman or iriends.

THE VENTRILO

a little instrument,
mouth out of sight,
above for Bird Calls, etc.
one can use it.
A 16-page Course on
trilo, ALL FOR 10c p

MIDCET BIBLE
GREAT CURIOSITY

Size of &
Said to
A gen-

Must be seen to be

ey selling

church acquaintances,

40c, 12

Also obtainable in
Price 50c each, 3 for $1.25,
for use with Midzet Bible, 18¢

g about the Ku Klux Kilan told in &

fearless manner.
started and was suppressed
How organized—Ilow members are
the Klan—Questions for Can-
Objects of the Order—Obedience

of

Male

fFrmoves m a straight

We h
Ma;
For

it fail.

927CATALOG
5c, Handsome cloth

Only book of ite kind. 550 pages

newest novel-

interest-
lants, etces

bang, _ Pistol s bresk-open type; illustrar

.50,

‘over. birds, chickens,

a
With eull:l typewriter

VERY striking and uncommon ting. Bilver
finish, ekall and crossbone design, with two

brilliant, flashing gem® sparkling out of the

:d by many to bring Good Luck to the

oym. Sl by e aame, Luck Ring.
LY 25

surpri
6 Cents
80c for

Each, 3
1 doz..posteaid.

Exact reproduction of
a real pistol; actually
firesReal BLANK CARTRIDGES
of minlaturesize. llus-
tration 18 actual Bizc.

LIKE ORDINARY CI

Just GARETTES,
BUT SUCH REAL STARTLERS! The box
sontains ten genuine ecigarettos of excellent
quality, They appear so real. but when cach
oigarotte isnbout one-third smoked, the victim
gota & very grest surprise na it goes off with w
loud BANG! A great mirth provoker yet
sntirely barmless.. Price 25¢ per box.

ring at end for attach-
ing to watch chain.
Loads like & regular pistols

clenning red.
BLANK CARTRIDGES, S0¢

Popular Watch Charms

3
YOUR VOICE |/ e 19°
Into a trunk, under the = % ONLY
tLoti of i E 8 for 40c; $1.35 doz.
eacher,

Very pretty little curiosities and decidedly
novel. Fitted with Magnifying Lenees that
enlarge the pictures to s very -urTri-in: degree;
in fnct, it seems nimost incredible that a clear
picturs could be possible in such & small com-
Dass, snd how sharp and distinet they show up
Yhen you look through. i
views—Actresses, viewa
Lord's Prayer in type, ¢le.

CIGARETTE MAKE

fits in the
used with

1
Any- R

ventriloquism,
ostpaid.

Roll your own and save money. Makes |

thera batter and quicker besides anving more
than balf e your favorite brand of
tobacco. Nent, useful and bandy. Pocket

15" 0. Made entirely of metal,
Price 25¢ postpaid.

Leather Binding,
$4.50 per doz.

Book tells all- How it

in 1871-—The New Ku oducge very sweot

somewhat

is no fingering, and once you have ere
it you can play all kinds of music with facility
and ease, When played as .ucco_mpnulment
to a piang or any other m instrument,
the efiect is a8 charming 08 it ie surprising.

Noelty Badges

S

Loyalty—Ku Klux Klat

Price, 35¢, postpaid.

SEX INDICATO

Hold she Mhﬂc INDICATOR
over a man's hand—instantly it
ine, back-

ward and forward. H

woman’s band and it describes
8 complete and continuous circle,
The same action can be obtained
over a letter written by 8 man or
ave never been able to fizure out
ny novel and entertaining feats
example, simjlar results can be
canaries, etc.
fact it is sold a8

Kissing Permit 10c

i Garter Inspecior 10¢
Two very novel metal badges, nickel
plated, that you can wear, giving you fun
out of all propartion to their trifling cost.
10¢c, oach badge, 3 for 25¢, or 75¢ per

. ete., in

the pattern
of the latest

enoug;

toaded, it will probal
effective as a revolver With real
lets, without the
takes_ th

Cartridges, that are ohtainable m
everywhere. Even
women can use it with perfect ;)
out risk to herself or anvone else. A Great Protection Against

T
bers around the 4th of July. Well made of solid Metal, "
PRICE ONLY $1.00 ‘Postpaid. Blank Cartridges 22-caler shipped b& exe
press only, 50c per 100, Johnson Smith & Co., Dept 367 bRacine. is.

Sneezi

to sneere without lmuwlni the reason
why. e

ine 12 eggs, When gz
Tatks, as they never suspect the Teal | Box containg
marke, ‘an they nevel, 0D S e bt dtone | LS mith 8 MG Thes g
Sooa the other. Between the laughing one gTadus 7 bat.
and speezing yon yourself will be having Hate e
the  me of your life. For parties, litl- | © !v e‘r.|
cal meetings, car rides, or any place at t:et e
&1l where there ia a gathering of neol:ule3 fect 1% e
Rt Is the 9 ont. Price10cos 3 curis and twists about io 8 most life-
for 25¢ {ike manner. Price per box 10c ppd.

doz. p.pd.

ADDRESS ORDERS FOR ALL GO0DS ON THIS PAGE TO

JOHNSON SMITH & CO. uevr. 361, RAGINE, WIS, < |

GE PISTOL

Price
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] to scare a burglar, whilst, when
ly prove just as
bul
danger to life. It
dard .22 Calibre Blankt
081
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Even the most timid .

e stf:;.! and frighten a thief with
You can bave it lying about with
We sell large num-

-
r1 Mystic Skeleton
A jointed figure

of m gkeleton 14
in. in height, will
da. to music
and perform vari
ous gyrations and|
movements while

the operator ma:
0 Op! ré;./

. B be some distanct
Serpent’s Eggs

Powde

. Place 8 very
smallamount
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from it.
carwillbegin

Teis most amusing to hear their re-

Microphornie Transmitter Button

pervice
ing_used on the ataze. I
tive snd is the test, i b ou ¢an
mount the button almost anywhere—eard board boxes, stove
i i ‘wall behind & gictnre frame, ¢
soall it cannot be detected. Persons
can be overheard without suspecting it. Youesn listen in on
conversations in anothet room. A deaf person in the audience
can hear the ket, Connected to E:ono:uph. piano of
other musical musio caD heard bundreds of
‘Button may be used to renew telaplions transs
often makes an old line %galk-up® when nothing
. The ideal microphone for radio use; carries heavy
extremely eensitive. Amplifies radio ei als. Countlesa other similaz
usee 2t t chemllelvec.' Experimentera ‘find the Button useful for )ﬁx:gre“i:::
riments along the lines of li ue L ete.
experimants along the 4o o ,oF e holding the button againat iho thioet oF shoed
o reproduce speech without sound waves. in given to snyone wWho senda in &
pow suggestion for the use of the Button e manufacturezs find it suit
for use in their literature. PRICE $1.00 AMYWHE

ANARCHIST BOMBS
X One of these

limburger cheese.

3 * . The smell en-
tirely disappears in a short time.
10c a Box, 3 Boxes for 2S¢

gurrent and is
will

. $5.
roviding t!
OBTPAID

“INVISIBLE INK

glass vials 3
dropped  in a ¥ T e
room full of
people will
cause more con-
sternation than a

MARK.

unless you know

cret. Invaluable for many
Keep yo

orandums away from pry

eves. Great fun for playing
practical jokes. Only 150 Bottle

ITCHING POWDER

This is another good practical joke; the intense
discomfiture of your victims to everyone but
themselves is thoroughly enjoyable. _All that
is necessary to start the ball rolling is to de-
posit a little of the powder on a person’s hand
and the powder can be relied upon to do the
Test. The result is a vigorous scratch, thea
some more scratch, and still some more.

3 boxes for 26¢ or 7S¢ per doz boxes -

350

o

10¢ box.

Wonderful Instru

" ment. Greatest thing

yet. Nine sep~

arate articles in
one. Everybody
delighted with it,
0Odd, curious and
interesting. Lots
of pleasure as well as
i very uscful. Itisadouble
Microscope for examining the wondera
of nature. It is also an Opera Glass,
a Burning Lens, a Reading Glass, a Tele-
Pocket Mirror, and a Laryngascope
1t is worth all the cost

Poieneanr M

00 :
a Stereoscope,
scope, a Lompass, 2
—f{or examining eye, ear, nose and throat.
to locate even one painful cinder in the eye. Folds flat and fits the
pocket. Something great—you need one. Don't miss it. Sent by
mail, postpaid. Price, only 35¢ or 3 for %$1.00 postpaid.

"RESURRECTION PLANT
p “f—@n - ne of the most wonderful

plants known. Possesses the
strange power of turning in a
few minutes from an _appar-

ently lifeless, dry herb to a
BEAUTIFUL LIVING FERN-
LIKE PLANT

of a dark green color. Simply place the plant
in saucer of water, it will open up and start to grow
in 20 miriutes. When taken out it will dry up and
go to sleep until placed in water again. Fine house
plant—summer _or winter. 10 cents each or

3 ior 25¢. Aoents Wanted

postpaid.

Postags
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[ARTOONING

EASY TO LEARN

\ ; ! I'-

tudent Receives $25(')
for a Few Cartoons’

THE Washington School of Cartooning
quickly prepares you for

paid field of cartooning.  And when we say
“highly paid” we mean just that! TFacts
are facts. Money talks. And here’s proof !
Just read this “straight from the shoulder”
letter.

“The enclosed cartoons,” says O. A. Pok-
randt, a Wisconsin student, “are samples of
my progress in drawing. I have received $250
for these and the enclosed letter will show
that I have a ready market for my work
in the futre. The making of cartoons has
been one round of pleasure and enjoyment as
well as profitable to me.”

Cartooning Pays Big’

There’s no more attractive or highly paid
profession today than Cartooning. Miltions
of dollars are spent €very year on cartoons.
Capable cartoonists earn from $30 to $250 a
week.  And now vou. too. can learn to draw
side-splitting comedies—right at home in
spare time through 'this method that lias al-
ready heen  tested  and proved by many
Washington School Graduates. No talent or
training neceded. No drudgery. And in a
very short time vou should he ready for one
of these pleasant, big-money cartoonist’s jobst

Send For FREE Book

A new handsomely itlustrated book has just
been printed, which gives all the most up-
to-date information on the thousands of won-
derful opportunitics in Commercial Art. and
shows how this startling method ecasily en-
ables you to cnter this field. It tells all about
our students—their sticcess—what they say
—actual reproductions of their work—how
they made quick profits while studying. This
attractive hook will be sent without cost or
obligation. Send for it. \ail coupon NOW,
Washington School of Cartooning, Room
2612-D, 113-15th St., N, W., Washington
D. C.

Washington School of Cartooning,
Room 2612-D, 113-15th St., N. W., Washington, D.C.

Please send me without obligation. you- illustrated

FREE BOOKLET on Cartooning.

Name .....................
(Write Name Flainly) State

Address
.City

whether Mr. Miss or Mes.

Science and Invention for December, 1926
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t Free Cathode Rays

t (Continued from page 728)
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the highly’

a calcium “getter” tube attached to the
cathode arnt of the tube. When any gas
such as oxygen is detected in the main tube,
the filament of the “getter” tube is lighted
and chemical combination takes place in the
smaller tubc between the calcium and the
gas, thus removing the gas from the main
tube.

The clectrons are generated at the cup-
shaped cathode and as the end of the copper
tube is at the same positive potential as the

| window is, the electrons gain their tremend-

" be described.

i To Readers of

: “THE EXPERIMENTER”

come through the end of the generating tube,
there have beert some most nteresting re-

are being conducted.

had been impossible to ascertain the effect
of cathode rays on different substances with-
out considerable trouble, due to the fact that
whatever was to be studied had to be sealed
within the tube.
that the rays can be brought out through the
window, a vast numher of experiments can
be performed, with no more trouble than
placing the substance in the path which the
rays follow at the end of the tube.

ray bombardment, lime becomes luminous
and glows with a bright orange color, the
glow  ceasing mmediately when the bom-

an experiment to show the range of the

ous velocity (about 0.8 that of light, or .
approximately 150,000 miles per second) in
the short space between the cathode and the
end of the copper tube, this space being about
onc inch.  From this point on, the clectrons
continue with undiminished velocity, until
they reach the window. Most of them pass
through the window and at a voltage of 350.-
000 are hurled through the air more than
fwo feet beyond the end of the tube.

The bombardment of the air in front of
the window, by the escaping clectrons, pro-
duces a beautiful purple glow. Due to the
collisions of the electrons with the atoms
of the air the electrons are scattered and
the beam spreads out and bends around until
it extends perhaps half as far behind the
window as it does in front. This bending
of the ray is not clearly shown in Fig. 4,
but some idea of the scattering effect may
be seen.

MMM S e e

You will find the best features of THE EX- ¢
t PERIMENTER preserved in SCIENCE &
! INVENTION, besides a brand new “Model 1
t Department’’, See the beautiful Silver
Trophy cup for best model each month des- {
b cribed elsewhere in this issue. 4
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EFFECTS OF THE CATHODE RAY

Although as vet there have been found 1o
practical applications for these rays that

sults obtaind from the experiments which

Before the advent of the Lenard tube, it

Now thanks to the fact

A few interesting experiments will now

It is a well-known fact that under cathode

bardment stops,
Use is made of this property of lime in

cathode rays in the air i1 front of the win-
dow. A block of lime is moved back and
forth in the path of the rays until the point
is found at which the orange glow just be-
gins. The distance from this point to the
window may he taken as a measure of the
range of the clectrons at the particular vol-
tage at which the tube is being operated.
Previous experimenters have shown that,
while lime is luminous only while it is being
rayed, calcite (Tceland spar, noted chiefly for
(Continued on page 740) !
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SPECIAL PRICE!
H ERE'S a Gift that’s Different, Use-

ure-giving all year
magnify eyesight 8-timesj
glorious vistas—right to one's feet!
kine for motoring,
ball and football games; shutins;

»

ful, Instructive, Entertaining, Pleas. =

hunting, hiking,

Fa N F I SN A P M

.
Binoculars!
i Christ}nas Gift
or

Husband, Son,
Dad, Brother!

round! 8-POWER BINOCULARS—
Brings people, objects, sports.
See miles away!
Jyachting, races, basc-
bird and nature study,

etc. Any man or woman will welcome and treasure a pair.

tion, wide

shoulder atraps.
foreign

Plush lined Leather &
N 8 t!

atraps. - List Price.
rates make

‘ase, with necl
$42.  Advantageoua
Bargain price

Sur. (om. -
w

NOTHING
We send
Days'

TRIA

E Binoculars
ﬁlﬂ )

persons.

Send NO Money now! Puy
on delivery.
for ro
Absolutely FREEFE
L o responsible

or,
de

If pleased you may pay on Budget Plan:

$5.00 MONTHLY

. if you wivh ta pay cash at end o]
duct

$1.75 and send C)

Send NO Money! ' Pay NOTHING on delivery.

0125, $D 1 -75
Jr or Money Order

g The
Sor $21.75 in FULL SETTLEMENT. Othoer
rder NO W]

wise. return them, O Limited Quantity! Rare Value.

SEAVER-WILLIAMS CO.

Importers, Exporters, National Mail-Order House
‘2 Generations of Honorable Dealings'®
385 WASHINGTON ST.,
Largest Retailers of Binoculars in America.
10 days’ FREE Trial on above plau.

BOSTON, MASS.

Address_..

Clip and mail this Adv. NOW to insure Xmas delivery! Plagss

toll us something about gourul}‘. Trade references

We swill appreciate an
Your

|

i

i

1

1

1

r

;
Gentlemen:—Send me &23‘50 8-POWER BINOCULARS for 1‘
e 1
)

i

]

)

)

)

i

)

)

1

.

oreforred,
respect the intoimarion LA NK
8.1 12-26

-":J'El;lﬁpaqe
Reference

Get Business by Mail

60 pages of vital business facts and

figures. Who, where
your prospects gre.
8,000 Jines of business covered. Com-
piled by the Largest Directory Publish-
ers in the world, thru information ob-
tained by actual door-to-door canvass.
Write for your FREE copy,

R.L.POLK & CO., Detroit, Mich.
880 POLK DIRECTORY BLDG.
Branches in principal citles of U. S

and how many

AKE MONEY EVENINGS

Let me show you how 4364 men, without ex-

perience add $25 to

875 weekly to their in-

come without giving up their present position.
A. C. FISCHER, 122 W. Austin Ave,, Chicago, Ni.
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rERinExetv of Radio Parts!

1020
EDITION
No.16

S CATALOGUE

Illustrations '
8-Page
log book of .
all U.S. ‘

Broadcast
Stations

BUY
FROM RADIO’S OLDEST
MAIL ORDER HOUSE

(|
E are the oldest established, exclusive !\I
radio mail order house in the country. f I
Our motto is “Quick Shipment.” All orders are |
shipped within 24 hours. Quick, prompt, cour-
teous service. We carry a larger variety of
radio parts and findings than any other radio
house in the country.

“RASCO HAS IT”

It vou are in need of certain small radio
parts that other radio and mail order houses do
not bother to carry, get the Rasco parts cata-
log, and you will find them there, anything
from a screw to cepper ribbon and tele-
phone diaphragms, as well as thousands of
other small radio findings. Just to mention
a few:

Lugs, nuts, dials, vernier dial, jacks, plugs,
every kind of knob, cords, panels, screws,
«liders, washers. selenium, tinfoil, switches,
crystals, cap nuts, Litz wire, cord tips, brass

= 3 3 - =S 2,
“ Contains the
THE NEW RASCO CATALOG No- 16 Following Hookups
. All Armstrong Circuits: These important circuits are explained clearly. all values
g _having been given. Just to name a few of the Vacuum Tube circuits: The V.T. as a
detector and one-step amplifier; Super Regenerator; one-step radio frequency am-
plifier and detector; three-stage audio frequency amplifier; short wave repxenerativo
circuits; 4-stage ridio frequency amplifier; radio and audio frequency amplifier; in-
B/ 2 ? ductively coupled amplitier; all Retlex Circuits. This catalog is crammed full of

yods, resistances, name plates, spring binding == snm}]l pm;?hsl :}n? radtip findings, literally thousands of them. In addition there is

posts, switch parts, metal ribbon, carbon bails, much useful information contalned herein,

binding posts, all types, switch points, switch — o e e e e e i e e e e |
: . . L S.L 12-°26

levers, lock washers, carbon grains, ground If you will paste this coupon on a (o, ifafg'ﬁ';vTvYYsr?‘- :

clamps, metal pointers insulated tubing, low H You may send me, without charme or oblimatien. your NEW

melting metal, antenna connectors, bus bar p(.)st card and mail today, we JCATALOG No. 6. (Writo on margin i sou desire.) |

wire, as well as thousands of other articles. will be p]eased to send you our I

We carry the Largest Variety of Small %
Radio Parts in the Warld. new Catalog at once. M
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98 Park Place New York, N. Y.
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Don’t Lose Your Rights

Before disclosing your invention to any-
one gend for blank form ‘Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and estsblish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-

ception™ sample, instructions relating to
obtaining of patent and schedule of fees
Ask for them,—a post

sent upon request.
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D, .
"“Originators of form Evidence of Comception’

TO THE MAN WITH
AN IDEA

I offer a comprehensive, experienc:
ed, efficient service for his prompt, le
gal protection and the development of
his proposition

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
ete. Preliminary advice gladly fur-
nislied without charge.

My experience and familiarity with
various arts frequeuntly enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information and form
for properly disclosing your idea, fres on
request. \rite today.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, p
41V Park Row. New York City

REGISTERED!

INVEN

who derive larg-.
est profits know
and heed certain
simple but vital
facts before applying for Patents. OQur book Patent-
>uense gives those facts; sent free. Write

LACEY & LACEY

t44 F STREET, WASHINGTON, D. C.
Established 1869
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Paten
)7 Advice

Edited By

In this Department we
who are in doubt as to certain patent phases.
be answered by mail free of charge.

and descriptions must be clear and explicit.

upon the letter and envelope as well. 2
the inquirer or his address is incorrectly given.

publish such matter as is of interest to inventors and particularly to those
Regular inquiries addressed to
Such inquiries are published here for the benefit of all readers.
If the idea is thought to be of importance, we make it a rule
protect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made
Only one side of sheet should

NOTE:—Before mailing your letter to this department,

‘‘Patent Advice” cannot
not to divulge all details, in order to

for each question. Sketches
be written on.

see to it that your name and address are

Many letters are returned to us because either the name of

FOUR ELECTRODE VACUUM TUBES

(978) Thos. Denike. Caldwell, N. J.. has sub-
mitted idea for a fourth electrode in 2 vacuum
tube and reasons that the tube should work more
satisfactorily with the fourth electrode inserted.
He asks whether he should secure a patent on the
idea or continue his experiments along that line.

A. After having considered your proposed type
of electron tube very carefully, we have arrived
at the opinion that we do not believe that such a
tube presents any advantages over the present
type. It is more complicated in construction and
obviously would have to séll at a higher price
than the present-day tubes. Furthermore. we do
not see any reason why the introduction of the
fourth electrode in the position you mention and
for the purpose you design it should increase the
efficiency of the tube. We do not believe that it
would pay you to prosecute this idea as we are
very much of the opinion that you could never
make a commercial success of it. As witness to
this fact, note the Solodyne tube which was rve-
cently placed on the market and given quite some
publicity. In a short space of time, the manu.
facturers had to go out of husiness as they could
not compete with the standard threc-clectrode tuhe
which is on the market today.

GASOLINE TURBINE

(979) Irven Culver. Riverside. Calii.. submits
an idea for a gasoline turbine having a rotor ec-
centrically Jocated. said rotor being provided with
a secries of sliding bafle plates, At the position
of maximum compression an explosion is to take
place between two adjacent baffle plates and the
compressed gases are to «drive the rotor around.

A. We do not see that your idea for a gas
turbine is practical at all. and we even doubt that
you can secure a patent on the system.

The method for compressing gas and also for
causing the explosions to occur on the far side of
the rotor or in other words under full compression
has been employed before. The difficulty of all
mechanisms of this nature is that the valves slide.
as they enter the center shaft or rotor and the
slide is rarely. if ever, gas-tight. The mechanism
carbonizes casily and does not give a full-power
stroke.

You must also remember that when
plodes, it acts quickly in all directions. (Conse-
quently, there is no reason why your system
should move, hecause the force excrted by the
gas will act against the casing as well as against
the center drum, and also against both sides of
the moving vanes or valves.

We do not advise applying for a patent on the
iden,

gas ex-

t

vention Blank, sent Free on request.

Street

City ............

Send for our Guide Book, HOW TO GET A l':’ATENT, and Evidence of In-

model
Mmoo = e your invention for INSPECTION and

t INSTRUCTIONS FREE.
REASONABLE.
ENCES.

:RANDOLPH & CO.

Dept. 172,

PROTECT

YOUR IDEAS

Tells our terms, methods, etc. Send
or sketch and description of

TERMS
BEST REFER-

WASHINGTON, D. C.

wwWwW-americanradiohistorv com

PUNCTURE-PROOF TIRE

L (980)  Edward G. Crookes. East Hartford,
Conn., asks for patent advice on a puncture-proof
tire the nature of which is not described.

I'here are a great mauy puncture-proof tires on
the market, and we would suggest that you secure
a complete group of patents on this same subject
from the Patent Office at Washington. These pat-
ents will cost you 10c¢ cach.

There are puncture-proof tires using air; there
are others containing balls of soft rubber; still
othes which are filled with rubber spouge or other
composition, and another grodp which contains g
rubber cement in the center, so that when pune-
tured the tire becomes self-repairing,
~ We do not suggest a patent on a puncture-proof
tire unless it will give the identical riding qualities
of the air tire and unless it is absolutely puncture-
proof.

REMOVABLE RING STONES
(981)  Geo. B. Hess, Jr., North Lake, Wis..

requests our opinion of a ring with removable
stones and also a cakeless salt shaker, the top of

which is to close automatically.

A. The same ohjections that apply for re-
movable stones for ticepins  apply also for finger
rings.  Furthermore, in the case of rings, the

stones would he subjected to a much greater vibra-
tion and amounts of mechanjcal movements than
would be found in a tie-pin.  Therefore, unless
the lock for holding the gems in position was very
strongly constructed, frequent losses would occur.
We are of the opinion that such a device is not
to be desired and would therefore not advise you
to attempt to proseccute the same.

It is all very well to say that
with a closing top will keep the salt from caking,
but it is quite another matter to design such a
closure that will be practical in all ways. You
have not explained how the salt shaker top is to
be closed and therefore we cannot advise you
more fully.

a salt shaker

DINNER PAIL

(982) Chas. Coleman, Jr., Mildred, Pa., has
designed a dinner pail and requests advice.

A, We do not see anything at all new in vour
proposed combination dinner pail, However, you
do not give any details on the construction of the
compartment for containing liquids, This com-
partment would have to be tightly sealed in order
to prevent the liquids from leaking out. However,
the basic principle of your. whole idea is so old
that we are sure a patent on the sane would bhe
of no value.

TIMING EXHAUST VALVES
.. (983) H. Skan, San Pedro, Calif., submits an
Mea for timing the exhaust valves of a gasoline
engine and requests information on its patentabil-
ity.

A. We certainly do not helieves that your pro-
posed automobile device should he patented. We
are very much of the opinion that it would not

be at all practical and that if
would cause more trouble than it would ever he
worth. A system of this nature would be prone
to every trouble that is ever found in any mechan-
ical device and probably would have a few that
would be peculiar to itself.

Furthermore, we do not believe that the advan-
tages you mention in your letter would be of suffi.
cient value to overcome the complicated mechanismn
that would naturally have to be used for a system
of this nature. Afso, the retarding or advancing
of the action of the exhaust valve would un.
doubtedly have a detrimental effect upon those
valves which would not be at all desirable.

It is our frank opinion that you should certainly
not attempt to proceed further with this system
as we do not consider it at all practical.

ever adopted. it
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MY PATENT
LAW OFFICES

JUST AC
STREET R
U.S.PAT.O

perts are in my constant employ. All draw-
ings and specifications are prepared under
my personal supervision.

PROTECT YOUR IDEAS

Take the First Step Today—Action Counts

if you have a useful, practical, novel idea for any new article

you should communicate with a com

thousands of applications for patents

applications are made for the same o

i live in different sections of the count

@l case, the burden of proof rests upon
ing the application sometimes mean the Joss of a patent. So
at once by mailing the coupon below.

No Charge for {nformation
onh How to Proceed

The booklet shown here contains valuable information relat-
ing to patent proceedure that every inventor should have.
And with it I will also send you my “Record of Invention’"
form, on which you can sketch your idea and establish its
date before a witness. Such evidence may later prove valu-
able to you. Simply mail the coupon and | will send you the
booklet, and the “Record of Invention®' form, together with
detailed information on how to proceed and the costs in-
volved. Do this NOW. No need to lose a minute’s time. The
coupon will bring you complete information entirely with-
out charge or obligation.

Prompt—Careful
Efficient Service

This large, experienced organization devotes its entire time
and attention to patent and trademark cases. Our offices
are directly across the street from the U. S. Patent Office.
We understand the technicalities of patent law. We know the
rules and requirements of the Patent Office. We can proceed
in the quickest, safest and best ways in preparing an applica-
tion for a patent covering your idea. ur success has been
built on the strength of careful, efficient. satisfactory service
to inventors and trademark owners located in every state in
the Union.

Clarence A. O’Brien

Registered Patent Attorney
Member of Bar of: Supreme Court of the United
States; Court of Appeals, District of Columbia:
Supreme Court, District of Columbia;
United States Court of Claims
Practice confined exclusively to Patents, Trademarks,
Copyrights
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At the left is a
view of my draft-
ing and specification
offices where a large
staff of experienced ex-
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CLARINCE A.O'BRgN

RECISTERS,

O PATENT Ly,
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MCYOoN, D.Q.

or for an improvement on an old one,
orney AT ONCE. Every year
Office. Frequently two or more
idea (even though the inventors may
another). a
even a few days in fil-

Get in touch with me

RECORp
INVENTION
BLANK

—— 3

TO WHOM 1T
MAY CONCERN

lose no time.

Strict Secrecy Pre-
served—Write Me in
Confidence

All communications, sketches, drawings, etc.,
are held in strictest confidence in strong, steel,
fireproof files, which are accessible only to
authorized members of my staff. Feel free to
write me fully and frankly. Your case will
have my personal attention. It is probable
that I can help you. Highest references. But
FIRST—clip the coupon and get my free
book. Do THAT right now.

CLARENCE A. O’BRIEN
Registered Patent Attorney,

53-R Security Savings & Commercial Bank Bidg.,
Washington, D. C.

Please send me your free book, *How to Obtain a Patent,”
and your "Record of Invention” form without any cost
or obligation on my part.

..................... I T T

(Important: Print or Write name clearly)
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A Profitable

for full or spare time.

of Your Own
Earn $25 to

Business

$50 a week in spare time. Double
your pay. Practical method of home
instruction makes learning easy.

Why work for low-pay? Clever “sales-
increasing” display material is always needed
by progressive business enterprises of every
description. $10 to $20 is often paid for a
single attractive show card. Skilled Show
Card Writers command high salaries—right
from the start.

Prepare now. No special ability needed. Learn
at home in your spare time through a most com-
plete and practical method. We develop your orig-
inality and teach you how to make attractive show
cards, just like a professional. We give all of your
work personal attention through the mail. Scores
have learned Show Card Writing this quick, easy
way and are now making more and more money

cach week. SO CAN YOU.

Take advantage of the wide range of money-mak-
ing opportunities always open in the Show Card
field. Make original Show Cards for your own
employer or _work for scveral merchants at the
same time. Establish a profitable business of vour
own. Show Card experts earn up to $110 a week
—and more if you’re ambitious.

Send for FREE Book

Get busy. Boost your pay. Don’t delay your
preparation for this uncrowded, lucrative profes-
cion. Write today for our big Free Book, fu'l of
illustrations., Gives complete details of our prac-
tical home-study course. Mail coupon now!
Washington Show Card School Dept. 2612-D
1117-15th Street, N. W., Washington, D. C.

Washington Show Card School Dept. 2612«
1117-15th Street, N. W., Washington, D. C.

Ilease send me FREE and without obligation, a
copy of the new 32-page book, “Quick Success in
Show Card Making.”

Name

Address  .....

City

1000 NEEDED
INVENTIONS?

ITere is the most remarkable book ever offered to in-
ventors. One Thousand needed inventious listed and
described. Arranged as follows: General Problems;
Automotive; Mechanical; Electrical; Chemical;
Radio; Marine. Separatc chapter on the Ten Most
Needed Inventions. This book may give you ongc
idea that can win you a fortune. Nothing else like it
has ever heen published. Compiled at_enormous ex-
pense. Edited by Raymond_ Francis Yates, formerly
Alanaging Editor of a leading scientific magazine.
Over 100 pages, durably hound. Send no money.
Pay postman only $1.00 plus postage on arrival.
Money back after 10 davs’ examination if desired.
T.imited edition. Write NOW.

BUREAU OF INVENTIVE SCIENCE
DEPT. 712 ROGHESTER, NEW YORK

oerters
Insure your copy reaching you each month. Sub-
scribe to Science and Invention — $2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N. Y. C
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Into the Fourth Dimension
By RAY CUMMINGS
(Continued from page 697)

PO OO

—m—
vvvv1

which I must play a part. The whole seen
and thought of in terms of my own world.
And I realized that I—to these others of this
other realm—must have seemed a stranger,
but not so very strange. Thought of by
them in their own terms—each of us upon
a common ground, an equality of material
state, to visualize the other in terms of our-

sclves.
CHAPTER IX
THE ATTACK ON THE MEETING
HOUSE

HLA was saying, At last—it is so

good to be back.”  For her the

struggle was wholly past; she was

smiling, relieved, and upon her face
there was solicitude for us. “You are not
injured? At rest—now:”

“Yes,” said Will. “It is over.” His hand
touched Bee affectionately. “The strange-
ness will soon be -gone, 1 think. You all
right. Rob®”

The people we passed did not heed us; the
globes, from whatever angle we viewed them.
were circular, seemingly flat, but always flat in

the unseen dimensions. We passed close to one.

It appeared solid. It had no apertures—no

doors nor windows. A man went by us—a

shape in the guise of a man; and he entered the

globe by passing through it. It yielded to his

passage; its substance closed after him. opaque.
sleek, glistening as before.

“Yes,” I said. In truth every moment a
rationality of being was coming to me. And
curiosity, of itself cvidence of mnormality,
made me ask, “Where are we going? What
arc we going to do?”

“Going with Ahla,” said Will briefly.”
Her people are friendly to us—deploring the
threatened invasion of our world.”

1 realized that he and Ahla at their first
meeting must have exchanged knowledge,
and planned what we now were to do.

Bee asked, “Are we going far? Will it
take long:”

Ahla  seemed puzzled. “Far’—*“long.”
The words involved Space and Time. I saw
that at first they had no meaning to her.

“We are going there,” she answered. Her
gesture was vaguely downward ahead of us.
“Come,” she added.

We started. My impression now is that

we were walking. I could feel a part of
my hody in movement, quite as though of my
volition I were moving my legs. A sense
of lightness again possessed me; a lack of

WWW=adRereanradiohistorvy-com
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stabilits. But I could feel solidity beneath
me, and I was moving upon it.

We walked then, down the hill. There was
vegetation; things, let me say, seemed
rooted within the ground. But they bent
from our advance as though with a knowl-
edge and a fear that we might tread upon
then.

The scene was no longer empty. A roll-
ing land, with what might have been a moun-
tain range rising in the distance. All in
that half-light of seeming phosphorescence.
I noticed now that the familiar convexity of
earth was gone. The scene had a queer con-
cavity; to the limit of my vision it stretcher
upweard, as though we were upon the inner
surface of some vast hollow globe with the
concave darkness overhead coming down to
meet it. A hollow globe within which we
were standing; but it seemed of infinite
~1ze.

Not far away now was that region which
first I thought was water. We passed over
it—partly through it. I felt the resistance
against me. Like water with no wetness;
but to my sight it was a heavy fog lying up-
on the land. Its breath was oppressive; I
was glad when we were past it. emerging
again into the twilight with a city before us.

Station

WRNY

NEW YORK
373.8 Meters - 807 kilocycles
15 cuwned and operated by the
publishers of this magazine

Qur Editors will talx to gou
several times every week-
See your Newspaper
Jor details

TUNE IN ON

WRNY

A city!  Houses—human habitations! I
knew it—divined it with a new mental alert-
ness: and Ahla’s words presently confirmed
n1y thoughts,

“Our Big-city,” she said.

Before us lay an area upon which was
spread a confusion of globes. Circular. vet
visually flat of depth. In size I found them
later to be, from the smallest some twice my
cown height, to others I would in my own
world have said to be a hundred feet in
diameter. Opaque grey globes, of a material
unnameable.  Of every size they lav secm-
ingly strewn about; and in places piled one
upon the other. All of grey color that
glistened with a sheen of iridescence.

The Big-city, Diminished by distance it
seemed indeed as though a thousand vary-
ing-sized  soap-bubbles, smoke-filled, lay
piled together. And the whole Hattened.
queerly wnnatural like a picture with wrong
perspective.

The globes were scattered about: but as
we approached I saw open spaces twisting
among them like tortuous streets. Horizontal
streets; and vertical streets as well. Abrupt-
Iy T realized that this realm was not cast
like my own upon a single plane. On
carth we move chiefly in a world of two
dimensions—only in the air or water do we
have the freedom of three. THere, the
vertical and the horizontal seemed no dii-
ferent.

Bee said. “The Big-cityv. Houses—" Her
voice trailed away into wonderment. From
our presently nearer viewpoint, movement

735

Why Wear Glasses:

Thousands Are Throwing Them Away

Upon startling revolutionary facts has been
based a remarkable new scientific system of
eye-training, which quickly enables you to
train the muscles of the eye so you can make
them work properly at all times. and without
effort or strain. his new system has been
prepared by Bernarr Macfadden. in collabora-
tion with the eminent ophthalmologist who dis-
covered the real truth about eyes.

Remarkable tests were made ingthe N.Y. City
Public Schools from 1903 to 1911. 20000 chil.
dren who had defective eyesight were instruct-
ed in a few of the simple exercises and in a
short time their vision was radically improved.
In one school, several children who had been
compelled to wear glasses were enabled to dis-
card them altogether.

No claim is made that this course is a cure-

?

if you are wearing glasses because of faulty re-
fraction—far or near sightedness—astigmat-
ism—cross eyes—squint eyes—weak, watering J !
eyes—eye headaches or strain—you owe it to
yourself to try this course without delay. .

Cross section drawings show plainly the
whole mechanism of the eye — muscles and |
nerves. Photographs:of defective eyes make
clear the real reasons for poor sight. Your own [|
trouble is clearly illustrated. With this knowl
edge in mind, it becomes easy for you to cor-
rect your defective muscles and gain strong
sight. .

We are willing to send the entire course on
approval giving you the privilege of returning
it within five days after receipt if not satisfac
tory. The price of the course is only $3.00,

all. In many cases glasses are essential. But plus delivery charges.

MACFADDEN PUBLICATIONS, Inc., Dept. Sc-12, 1926 Broadway, New York City
————
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"There are dangers lurking just around the corner for every young man or
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If you want to be fair to them be sure to see Page 760.

Turn to Page 760 Now

TRADE-MARKS
COPYRIGHTS

« FOR THE PROTECTION

OUR OFFE ¢ OF YOUR INVENTION

YOUR FIRST STEP before disclosing an invention. The
inventor should write for our blank form—“RECORD OF
INVENTION.” This should be signed, witnessed and re-
turned to us together with model or sketch and description
of the invention for INSPECTION and INSTRUCTIONS.

NO CHARGE FOR THE ABOVE INFORMATION

Our Four Books Mailed Free to Inventors
Our Ilustrated Guide Book

HOW TO OBTAIN A PATENT i
Contains full instructions regarding U. S. Patents. Our
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New York Electrical School
29 W. 17th St.,
New York, N. Y,

Please send FRLEE and
without obligation to me
your 64-page book.
.................... Name
.................... Street
..................... City
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Master Electricity

By Actual Practice

The only way you can become an expert Is by |

doing the very work under competent Instructors,
which you will be called upon to do later on. In
other words, learn by doing. That is the method
of the New York Electrical School.

Five minutes of actual practice properly directed
is worth more to a man than years and years of book
study. Indeed, Actual Practice is the only training
of value, and graduates of New York Electrical
School have proved themselves to be the only men
that are fully qualified to satisfy EVERY demand
of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn bv Doing” School a man acquires the
art of Electrical Drafting; the best business methods and
experience in Electrical Contracting, together with the
skill to install, operate and maintain all systems for pro-
ducing, transmitting and using electricity. A school for
Old and Young. Individual instruction.

Over 10000 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or

mathematics is necessary to take this electrical course.
You can begin the course now and by steady application
prepare yourself in a short time. You will be taught by
practical electrical experts with actual apparatus, under
actual conditions. :
The N. Y. E. S. gives a special course in Automotive Elec-
tricitv. The course covers completely all systems of Igni-
tion, Starters, Lighting, Storage Batteries and other elec-
trical equipment on automobiles, motor-boats and aero-
planes, etc.

Let us explain our complete course to ‘you in person. If
you can't call, send now for 6i-page book—it's FREE
to you.

New York Electrical School

29 West 17th Street, New York

Novelt}_es-—ﬁow to Make Them

Make Hundreds of Remarkable Things at Home

Almost every home has an old clock around—Do you know that a

great many surprising, fun making and useful novelties can be made
just from the old springs, the gears. etc.

NOVELTIES, the new hook, compiled by the staff of SCIENCE

& INVENTION, shows you how to make hundreds of wonderful
Novelties, mostly out of old scrap things laying around the house.
116 Pages, in this hook. show pictures. diagrams and explanations ot

remarkable, interesting things to make in your spare time.

PRICE

116 Pages, 300 Illustrations,
Size 9 x 12 inches
Sold on all newsstands. If your newsdealer

cannot supply you, order direct. We pay
postage charges.

EXPERIMENTER PUBLISHING CO,, Inc.
53 PARK PLACE :: NEW YORK CITY, N. Y.
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showed in the city; beings—pcople like our
selves—moving about the streets. And soon
we were among the globes—within the city.

1 say “soon.” I can remember no con-
ception of time, save in terms of the events
within my ken. How long it was from our
crossing the borderline until we reached
the city I do not know—we moved, walked
and entered the city. How far we walked
—that too [ do not know.

The people we passed did not heed us;
the globes, from whatever angle we viewed
them, were circular, seemingly flat, but al-
wayvs flat in the unseen dimension. We
passed close to one. It appeared solid. It had
no apertures—no doors nor windows. A
man went by us—a shape in the guisc of a
man; and he entcred the globe by passing
through it. It yielded to his passage; its
substance closed after him, opaque, sleek,
glistening as before.

We stopped at a globe of larger size. Ahla
said, I will leave you here. And when I
come back—we will go together to the meet-

ing place. They are waiting for you.”
Will nodded. “Very well, Ahla. How
long before you come?”
Again she was puzzled. “How long:

Why I will come.”

. Articles In December
«Radio News"’

The Loud-Speaking Christmas Tree,
By Hugo Gernsback.

The New Hammarlund-Roberts 5-Tube
Receiver, By V. T. Baird.

Electrifying Your Phonograph,
By H. B. Whiffen.

All About Loud Speakers,
By

M. L. Muhleman

Home-made Coils for the Browning-Drake,
By C. A. Oldroyd.
Magnetic Fields in Vacuum Tubes,
By Robert Serrell
The Improved “Bass Note” Circuit,
By George V. Rockey.

An Infradyne Combination Set,
By Clyde J. Fitch.
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She left us; I did not see how or where
she went.

Will said, “Come on.
they have given us.”

Together we passed through the side of
the globe. I felt almost nothing—as though
1 had brushed against something, no more.
\Vere the globes of a material solidity? 1
do not know.

Within the globe was a hollow interior.
Call it a room. The same luminous twilight
illumined it. A room of circular concavity.
No walls, no ceiling; it was all floor. We
walked upon it and though we had passed
through it, nevertheless it sustained us; and
in every position beneath us seemed the floor,
above us the ceiling. A memory of the van-
ished gravity of our earth came to me. The
word—the conception—had no meaning here.
Yet we had weight; the substance upon
which we rested attracted us perhaps. I
cannot say.

We gazed around us. There were places
of rest—rectangles of a misty white into one
of which I found myself instinctively reclin-
ing as though with a need of physical quiet.
A sense of case came to me; but it was only
vaguely of the physical. T was indeed now
barely conscious of a body; but of my mind
I was increasingly aware. I could be tired
in mind. I was, and I was resting.

Will and Bee were resting also. 1 saw
upon Bee’s face that same queer, wistful
expression which had marked Ahla’s; 1

This is our house

A
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saw her regarding me intently; and I an-
swered her affectionate smile.

Will said, “The strangeness is leaving us.
I'm tired—I wish 1 did not have to talk,
but I {feel that I should.”

He told us then what he had learned from
Ahla. This Big-city was the most populous
place of the realm. Ahla's parent—I might
say her father. to make the term more
specific—was leader of the Big-city people.
Gne among them—one whom they called
Brutar—had found a way to get into the
Borderland.  He had gone there—and I
think that it was he whom we termed the
first of the ghosts—whom we had seen that
night on the little Vermont farm. He had
returned, with tales of an outer world. . .
tales of the consciousness of a different
body . . . a physical being with pleasures
unimagined. . .,

The craze to follow him spread. An ele-
ment undesirable among the people secined
most inspired to join him.

“Ahla told me little more than that.,” Will
went on.  “The mecthod they are using to
get to the Borderland—I do not yet know.
But I know that this Brutar—he would
sweep with his followers into our world.
Physically possessed, in a fashion thev could
not understand. . . ”

He stopped with the sentence unfinished ;

- EE

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not bBe able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
recelving your copy every month, do not
fail to sign this blank. It costs vou noth-
ing to do so.
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Newsdealer
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Please reserve for me............ copies of
SCIENCE & INVENTION every month
until T notify you otherwise, and greatly
oblige,

DO

NAME it oeeeeeeeee e e )
Address ]I
it left me with a memory of that Kansas
farm-house. and of the young girl who had
died of fright.

Bee asked, “What do they call themselves
—these people? This race—beings—" She
floundered.  “There are no words, yet I
have so much to ask.”

He shook his head. “All that we have to
learn. There is a civilization here—a mental
existence in which we'll soon be taking a
rational part. For myself, it is less strange
every moment.”

I nodded. “And Ahla’s people—they re-
fuse to join in this invasion of our world:"

“Yes,” he said. “They deplore it—they're
trying to stop it. A meeting is to be held
—Ahla is coming to take us to it.”

I drifted off into a reverie: and Ahla
came. I glanced up to see her beside us.

“If you are ready,” she said, “we will go.”

Again we passed through the enveloping
globe which was our home; passed along
the city street. It was now deserted. We
walked on its level surface: it wound and
twisted its way between the globes. At
times a group of them piled one upon the
other—the smallest on top like a disarray
of bubbles—obstructed the street. But the
substance upon which we walked (it was
often harely visible) turned upward: a sharp
upward curve to the vertical; then straight

- -
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Bishop’s Electrical Draft-
ing and design, a great
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Yes Sir!
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Westingale Radio in your home
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FreeTrial
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up, again leveling off, and then downward.
We trod it; with no more effort going up
than upon the horizontal. It seemed, in-
deed, only as though the scene about us had
shifted its plane.

In silence we proceeded. I wonderced
where the inhabitants of the place might be.
Then I saw a few. Not walking openly.
these few we now encountered; one L saw
lurking in the curve between two adjacent
clobes. .\ man ... robed darkly ... a
dark lLood seemingly over his head . ..
like a shroud enveloping him to mingle his
outline with the darkness ... Darkness:
Had the twilight turned to night? . .. Was
this the Borderland againt I seemed
10 see its darkness . . . I strained my vision
for the familiar shadows of our own world
¢ Was that a tree? ... A street?
.. Was that \Vill's house over there? . . .

Bee's agonized voice reached my conscious-
ness. “Rob! Rob dear. come back to us!

My mind had wandered, and had drawn
with it the tenuous wraith of a body it so
casily dominated. I fought myself back.

We passed through one of the bands of the gi-
gantic globe. and found ourselves in a single

great room. A globular amphitheatre; to use

earthly measurements it had perhaps a thousand

feet of interior diameter. Its entire inner sur-

face was thronged with grey-white shapes of
people. . . .

Told myseli vehemently I was not in the
Yorderland; I was with my iriends. With
Will—Bee; with Ahbla.

1 saw them. distantly; with Space I know
not how much, nor Time, how long—between
us. Saw them; saw Bee with horrified arms
held out as though to bring me back. And
felt myself whirling in Nothingness.

“Rob! Rob!”

“Yes,” [ called. “I'm here—coming.”
And at last again I was with them.

“You're carcless. Rob.” Concern mingled
with the relief m Will's tone. *“Careless—
vou must not wander that way.”

Ahla said quietly. “There are many like
that. A wandering mind brings evil to the
body it tosses about.”

“Dut with us now. it is additionally hard”
Will said. “Every instinct within us draws
us awayv—as it was with vou, Ahla, in the
Borderland.”

“Yes,” she agreed. *I know that.”

\We continued our passage toward the
meetinghouse.  That shrouded shape T had
seen was not of my wandering fancy, for
now I saw others. Peering at us from dark
spaces; eyes that glowed unblinking; or
shapes of mantled black skulking furtively
along the streets. Avoiding us, vet always
watching as we boldly passed.

“Brutars.” Ahla said. “Those who with
Prutar would attack vour world. They are
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everywhere now about the city. I am afraid
of them.”

We came upon the meetinghouse. It was
a tremendous globe, in outward aspect no
different from the others save that its size
was gigantic. As we neared it I saw that
upon its luminous grey surface were nar-
row circular bands of a lighter color—bands
both vertical and horizontal. These also I
had noticed on most of the other globes; a
lighter color in bands, or sometimes in small
patches. I questioned Abla; the lighter-
colored parts were where one might safely
enter, thus not to encounter the occupants,
or the furnishings within.

We passed through one of the bands of
the gigantic globe, and found ourselves in a
single great room. A globular amphitheatre ;
to use earthly measurements it had perhaps
a thousand feet of interior diameter. Its
entire inner surface was thronged with grey-
white shapes of people, save where, like
aisles, the space of the outer bands divided
them into segments.

The scgments were jammed; the people
seemed crouching upon low pedestals one
close against the other. A few of the
pedestals were vacant. None where we
entered, and the nearest I saw were almost
above us. We passed along an aisle to
reach them. The globe and everyone in it
appeared slowly turning over, so that always
we seemned to be at its bottom with those
opposite to us over our heads.

At last we were seated. In the center of
the globe, suspended there in space by what
means I could not know, was a ball some
fifty feet in diameter. Upon it men were
sitting. Dignitaries; leaders of the people
facing from cvery angle the waiting throng.
And onc—a man of great stature—Ahla's
father, walking around the ball restlessly,
awaiting the moment when he would begin
his address.

A silence hung over everything. Again I
was reminded of the utter soundlessness of
this realm. I felt the suppressed murmurs
of the people—but I know no physical sounds
were audible. Nor ideed, had I ear-drums
with which to hear them had such sounds
existed.

Time passed as we found our seats. Im-
mobile we sat; and for me at least, time
ceased to exist.

Then Ahla's father spoke. “My people—
danger has come to a strange race of friendly
neighboring beings. And it brings a danger
also to us all—to you, to me =

He stopped abruptly. I felt a sound; a
myriad sounds cverywhere about us. Shouts
of menace; a swishing. queerly aerial sound
as of many rapidly moving bodies.

Through all the aisles of the globe. from
outside. the shapes of men were bursting.
Swishing through the opaque surface of the
globe, entering among us, whirling inward.
Like storm tossed feathers they whirled,
end over end, uncontrolled with the power
of their rush. A cloud of hostile grey
shapes in the fashion of menacing men
come to attack us!

—END OF PART 4—

Radio Wrinkles
Wanted!
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; The Radio Editor, Mr. J. Francis
} Clemenger, wants to hear from you,
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if you have a good idea or wrinkle.
Make a pencil or pen and ink
sketch of the contrivance, write 50
words or so of description, and
mail to the Radio Editor, c/o this
magazine.
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Handiest Tool in Your
Work Shop

Peritars ynou have never thought of the
special advantages of using LePage's Lijuird
Glue. It is always ready for imnediate use.
No weigling. soaking or heating is required.
Its quality is always the same. It “sets”
siowly enough so that you have plenty of
time to place the joints together exactly as
they should go. Slow setting also allows
LePage's to penetrate the wood. increasing
the strength of the joint. Lelage’s Liquid
Glue is equal in strength to any animal glue.
Buy a can for your workshop. It is the easi-
est. «uickest. handiest form of Glue. In-
sist on LePage's’

Recipe for Making LePage's
Gesso
Ta Make one cup of Lelage's Gesso.
you need 1 gill can of LEIPAGE'S
GLUE. 134 cups whiting, 3 teaspoons
linseed oil and 3 teaspoons varnish.
Place whiting in mixing howl and

pour in slowly in this order. LE-
PAGE'S GLUE. linseed oil, and
varnish.,  Mix until smooth. Al in-

gredients obtainable at ncarest hard-
ware store.

PRACTICAL
SUGGESTIONS
Sorthe

[ PASE

‘Bottles, Tubes,Cans

Try this NEW
way to

improve your
craftsmanship

LePage’s New Books
Will Show You How

\V iTH the coming of the long winter
evenings, the best time of the year
is here for the man with the Home Work
Shop Hobby. What articles of furniture
are you planning to make this winter?
Whether it is a radio cabinet, end table,
hook case, cedar chest, or any other piece
of household furniture, LePage's New
Books can be of practical help to you.

“LePage's Practical Suggestions for the
Home Work Shop”, and “LePage’s Gesso-
Craft Book”, will help you come closer to
equalling the skill of the trained cabinet
maker, turning your evenings spent on this
hohby to hetter account. They tell you
how to make strong joints with glue, and
not only with glue, but with glue in its
most convenient form—LePage’s Liquid
Glue.

These books also show you how to cover
up small defects in your craftsmanship.
Now and then a tool will slip and an er-
ror is made. Or there are holes to be
filled where nails or screws have been
countersunk. Or the edges of a joint are
not exactly even. A simple new way to
repair these defects is with the use of Le
Page’s Gesso instead of putty. LePage's
Gesso will stick to any surface—wood.
metal, glass, etc. It can be sandpapered,
planed and painted or stained, just like
wood. We give vou in the small panel
below a simple formula for making Le-
Page’'s Gesso, but of course we tell you
more about it in the books themselves, to-
gether with practical information on dec-
orating your finshed articles with Gesso.

Send 10 cents for these NEW
LePage’s Books

Tur practical and useful help of these two books
is yours for only 10 cents. Just write your name
and address on the coupon below, tear the cou-
pon out and mail it to us today with 10 cents in
coin or stamps. and we will at once send you a
copy of these two LePage’s Books. postage paid.
Address Lel’age’s Craft League. Dept. NN-6.
Gloucester, Mass. Tear nut the coupon ncw so
you will not forget it. )

1 LEPace’s CrAFT LeaGue,

1 Dept. NN-6, Gloucester, Mass.

I Gentlemen: Enclosed you will find 10 cents
} (coin or stamps) in payment for “LePage’s
1 Practical Suggestions for the Home Work
| Shop.” and ‘“LePage’s Gesso-Craft Book.”
y Please send a copy of each to:

]

y Name

]

]

]

|
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Show them
what you cando

Wouldn’t it be fun to astonish

your friends some evening real
soon by playing the latest popular
tunes on your new

Shrue SIone Saxophone

Popularity; good times; the smiles of those
whose smiles you most desire; these will
be yours. And you can learn so easily.

You Can Teach Yourself

If you can whistle a tune, if you can beat
time, you can learn to play the Buescher
Saxophone, Easily! You can teach yourself,
at home, in a few evenings. Three simple
lessons given on request with each new
Saxophone start you. You learn scales in
an hour and start playing tunes in a week.
Your progress will astonish and delight
you and surprise your friends.

Try Before Buying. Easy Terms
Take home with you any Buescher instru-
ment, Trombone, Cornet, Trumpet, Saxo-
phone for six days’ trial. Test it. See what
youc an do with it. If you like it, pay a little
each month. Satisfaction guaranteed. Send
for beautiful free catalog of any instrument
and details of trial and payment plans. No
obligation. Do this today.

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
1741 Buescher Block Elkhart, Indiana

CThe Story of the
SAXOPHONE

Gives complete history and
tells why the Buescher is so
easytolearn to play. In it you
will find the first lesson chart.
You must have this fine book.

Clip the Coupon NOW!

I—I;UESCHER BAND INSTRUMENT CO. 8083_’

| 1741Buescher Block, Elkhart, Indiana,
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! Free Cathode Rays
E (Continued from page 730)

its property of double refraction) retains its
luminosity for several hours after being
subjected to the cathode rays.

Wlhen subjected to the powerful radiation
from the new tube, calcite shows, in ad-
dition to the orange glow, bright bluish
scintillations or sparks. These continue to
occur after the raying even for as long as a
minute. The arca in the ncighborhood of
these scintillations loses all luminosity as
the scintillations occur and then appears
black against the orange of. the glow.
When these spots arc subsequently observed
under a microscope they are marked by a
minute crater with tiny straight canals run-
ning at right angles to one another and
parallel to and about 0.01 of an inch beneath
the surface. From the microphotographs in
Fig. 8 it will be seen that the canals are
not continuous channels; but appear to be
frequently interrupted, looking like dotted
lines in the crystal.

When a thin sheet of celluloid is rayed at
a very low temperature, craters are formed
as in the case of calcite, but the canals
leading to them are curved and of no regular
formation. Although the causes of some of
the peculiarities of these craters and canals
i5 not yet fully understood, the difference
in the form of the canals in these two sub-
stances is duce most likely to the fact that
calcite has a crystalline and celluloid a non-
crystalline structure.

The effect of the cathode rays upon such
an organic substance as glue is very re-
markable. Two small circular areas on the
piece of glue have been exposed to the
rays, but not visible effect is producted until
the sample was subsequently gently heated.
Then the exposed areas lose their brown
color and beconie white. Examination under
the microscope shows the exposed areas to
be full of minute gas bubbles.

Another interesting effect to be observed
is the action of the rays upon acctylene gas
(C.H,). . Several grams of a yellowish-
brown powder have been formed and this
material has been found insoluble in all of
the many different chemical agents which
have been tried. Also under the influence
of cathode rays, castor oil rapidly changes
into a solid material; crystals of cane sugar
turn white in color and upon heating, give
off quite a bit of gas, and an aqueous solu-
tion of cane sugar becomes acid to litmus
upon being rayed.

That temperature in some cases has a
marked effect upon results produced by the
cathode rays is shown by an experiment
performed on a card coated with cadmium
tungstate. At room temperature the cadimum
tungstate glows with a brilliant bluish light,
and as soon as the ray is turned off, the
material is no longer luminous. However,
after allowing the card to remain in liquid
air for about 30 seconds and then placing
it in the rays for an instant, the bluish glow
quickly fades out and as the card warms up
from —180 degrees Centigrade to room tem-
perature, it undergoes a series of brilliant
color changes.

EFFECT OF CATHODE RAYS ON PLANT
AND ANIMAL TISSUES

A portion of the leaf of a rubber plant,
when rayed with one milliamperc for about
20 seconds, was immediately covered with
white latex, as though the walls of the
cells of the leaf had become ruptured. This
same effect could be produced by pricking
the leaf of this plant at a great many places
with a sharp point. Even though the ex-
posure was reduced to 1 second and the cur-
rent to 0.1 milliampere, there was a color
change with a subsequent drying-out of the
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This Remarkable Clock

Does the Work of 5
12 ClOCks e e @ Postpaix;s 7=

This new time device is being used by DX
fans everywhere—Frame may be removed and
clock inserted in panel of your receiver. This
radio clock girdles the globe—overcomes con-
fusion in bringing in distant stations. A glance
tells you the time anywhere,

Most essential to the traveler in foreign
countries or those motoring ’cross country.
Guaranteed mechanically  perfect. Shipped
promptly, postpaid, on receipt of check or nioney
order for $3.75. State time zone wanted. )

SWIFT & ANDERSON, INC.
Successor to Henderson Brothers
Largest Importers of Field Glasses in America
97 FEDERAL STREET BOSTON, MASS.

Learn to Draw
at Home

Simple Method Makes It Amazingly Easy

Trained artists earn from $50 to over $250 a week.
Tremendous demand right now for good art work.

Magazines,
houses, etc.

Become an artist through this_quick, easy method—right
at home in spare time. Learn Ilustrating, Designing and
Cartooning.  Actual fun learning this way. Individual at-
tention by mail from suceessful commercial art instructore.
Learn to draw and earn big money.

Send for FREE BOOK

Just printed—a new book which describes the latest devel~
opments and wonderful opportunities in Commercial Art, and?
gives full details of this quick, easy method of learinng to.
draw.  Tells all about our students—their successes—iwhat
they say—actual reproductions of their work—and how many
f?rrnedn b{‘g m&m%vmfiwl'enofwhile fearning.  Write for thig
‘ree Book an etails attractiv .
il (1 ctive offer. Mail posteard

W.SHINGTON SCHOOL OF ART
Room 26(2-D _1115—15th St, N. W., Washington, 0. ©,

‘BABY HAMMERLESS

EJECTOR REVOLVER 00

newspapers, advertisers, printing

o\ Sl
“  Wonderful

y protector tc
U.S.A. and 4 meet any emergency. Always ready. o

Guaranteed small and compact_that it can be car-
ried in Your vest Docket. Not a toy. Nickle or Blue finish.
Leather holster 75c extra.

R.F.SEDGLEY, Inc,,Mfrgs, 2330 N.I6th St., Phila,, Pa.
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raved arca 1o a depth corresponding to the
penetration of the rays.

A portion of the ear of a rabbit was rayed
with 1 milliampere of current for 1 second.
After a few days a scab formed over the
rayed portion of the ear (Fig. 10, right) and
m another few days the scab came off, tak-
ing the hair withm that area with it. In
about two weeks after this, (IFig. 11, left)
snow white hair started growing on this
spot and soon became longer than the original
orayv hair.  Another area was raved with
0.1 milliampere for 0.1 of a second. The
etfect was much less marked, as is shown
by the upper part of Fig. 10, and when the
hair came back again it was partly gray
and partly white.

HOME SHOP TOOLS

Iadispensible electric
hand drill.

Home mechanic’s drill
stand to fit hand drill,

Electric hand drill mounted on base to ac-
commodate emery wheel or buffer, etc.

Photos courtesy Llectro-Magnetic Tool Co.

FOR drilling radio panels and dozens of
other purposes, the electric hand drill
shown above will prove indispensible. The
ordinary hand drills and breast drills, do the
work very well, but the average home me-
chanic and radio set huilder today finds the
common hand drill far too slow. This elec-
tric motor-driven hand drill illustrated above
s a universal tool, the makers supplying it
also furnishing drill press stand and the
crinding wheel support shown in the lower
picture.
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b Motor Hints .
4 (Continued from page 706) ‘

To use this means, either convert one of the

socket handles to fit the jaws of the brace
or make up a part from cold rolled stecl
that will allow of rotating the socket with
the brace.

A single socket bar or handle, will
of use of all the sockets in the set,
same brace.

Naturally, the use of the brace is
confined to cvlinder head bolts alone, as the
same brace means of turning the socket

permit
in the

not

v

oard,

Complets Professional Outfit Given
‘These =tandard instruments, board.
table, triangles, T Square, ink, pro-
Eractor, etc., given without charge,

is applicable to removing tires. transmission
bolts or for work on anv of the bolted mem- |
bers in the car. This simple means makes
overhaul and adjustment work far less
tedious.

will make

this contract

with you

’ N
\ ’ 7HEN you enroll for
home-training in

my
DRAFTING, I agree to
give you:
1. Complete instruction by
iny new practice method.
2. Costly professional outfit
shown above.

3.1 WILL HELP YOU
GET A GOOD JOB
AND A RAISE IN

— PAY—
4.Or D’ll re-
fund every
centof your
money.

O. C. MILLER

4

R —

executive positions. Here's ¢

portunities for success.

Drafting Made
Easy for You

We have developed a new,
one-step-at-a-time method
which makes Drafting prin-
ciples casy to understand.
Even men with only com-
mon schooling make rapid
progress with this instruc-
tion. Right from the very
beginning you do actual
Drafting room jobs. And by
a wonderful new system you
learn swithout copying, you
see why every step is done,
and so you become a Drafts-
man, not a tracer.

Training
Backed With
Nation-wide

FreeJobService

The American School now offers
its students and graduates, with-
out cost, the services of an effi-
.cient IEmployment Department
which keeps in touch with the
employers of Draftsmen all over

lion-dollar Institution.

Prepare at home for
a well-paid drafting job

BEFORE you put your time and money into any kind of train-
ing. make sure there are plenty jobs to he had when you're
L‘.ready for them. That’s why men go into Drafting. 70,000 jobs ad-

vertised in 12 months. Big salaries. Fascinating, easy work.
short hours and unlimited opportunities for advancement to
white collar work” that con-
trols all building, manufacturing, public works. Called the
Ideal Profession for Men because it offers the greatest op-

RN

Real Draftsmen
SPECIALIZE

The big money in Drafting
goes to men who specialize
in Machine Design, or Elec-
trical Drafting, or Architec-
tural Drafting,or Structural,
or Automotive, It isn’t
enough merely to know gen-
eral Drafting practice. You
must know how to calculate
and design and plan original work
to fill the kind of Drafting posi-
tion that pays $60 to $125 a
week. The American School, for
29 years a leading institution
teaching Engineering by home-
study methods, now includes this
specialized tralning In the com-
plete Drafting course.

No-Profit Price

Easy Terms

This wonderful, more com-
plete, simplified, rapid. up-
to-date instructionin Drafi-
ing offered at very low tui-
tion, easily within reach of
the untrained man who
needsit. Small monthly pay-
ments make it easy for vou
to prepare for a fine Draft.
ing position at a bigincrease
over your present salary.

the United States. We have placed hundreds of men in good
Drafting positions. The demand for Draftsmen in all lines at
all times exceeds the supply. This is the work to get into. I
will show you how, and help you make a success of it. Real
Draftsmen go quickly to the top with the backing of this mil-

Look into this opportunity. Get my free
book, Job and Raise offer quick! Let me
show you how to turn part of your spare
time into real training and for a real job

Mail this coupon for my amazing offer?
1 G 9 BEA U SND 0 GN o GED U WE 0 GBS

0. C. MILLER e
Directar of Extension Work

American School

Dept. Do26
Drexel Ave. and 58th St, '
CHICAGO  § o,

wawwwwamericanradiohistary com
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' 0. C. MILLER, Director of Extansion Work

American School, Dept D926

and 58th Street, Chicagoe
Please send me Free Drafting Dook, Job

and Raise offer and compléte intormation

about preparing for a fine Drafting Job at

@ home in spare time.

Drexel Ave,
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Corner of One of the Seven S. of

. Laboratories

Take This Short Cut to
Accomplish vo.r Ambition

The field of electrical engineering offers wonderful
obportunities for trained men to direct and carry out
great industrial and commercial projects. Get a thor-
ough and practical training here in our course of

ELECTRICAL ENGINEERING
with B. S. Degree in 3 Years

A taculty of specialists is leading hundreds of ambi-
tious voung men to sure success. Why not you?

If you are lacking some preParatory studies You ecan
make them up here. This is an exceDtional opportunity
10 become un Electrical Engineer in the shortest possible
time.

JUNIOR ELECTRICAL
ENGINEERING

From 1 to 2 years {n_this ccurse makes you a com-
pletely trained Junior Electrical Engineer—prepared to
fill such positions as general plant superintendent, direc-
tor of construction, superintendent of maintenance, chief
draftsman, etc. The Junior Klectrical Engineer is the
man hetween the Electrical Engineer and the Electro-
teehnician—a well paid position and a sichping stone to
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A

Home Mechanics
By W. M. BUTTERFIELD

(Continued from page 707)

hit and with yellow {for wheels, shaft and
handle,

weighted rockers.

IFollowing this is a bird toy (C) with
It is made of 34" ply-

wood. The rockers are weighted by boring

A

riveted into the wood at each end.

”

holes and filling with bar lead slightly
If a

small, flat spot is made about the screw head
on the bottom of the rockers, the toy will

co

me to a stop, when rocked, in an upright

position, otherwise it may end its rocking
and come to rest in an inclined position.
The toy is painted with red beak, green body
with black outlines, black wings, yellow legs
and black rockers.

of

The rocking bird shown at (D) is made
54" plywood and is a roomy, unbreakable

and safe toy. Five 14” iron rods are riveted

in
ly

the positions shown to lold the sides firm-
in place. Washers are provided and put

over the ends before riveting. The washers
lie flush with the surface of the wood. The

sh

allow holes for the washers are counter-

hored by using a bit of the diameter of the
washers first, then a smaller one for the rods

af

terwards. The holes can then be filled,

when the rods have been riveted in place
over the washers, with putty, giving a

SR WIC0
Magneto Equipped

E ENGINE

150,000 WITTE Engines in daily use.
Sold all over the world, but to the
honest American farmer I sell at
Wholesale, DIRECT Factory Price,
Special Easy Terms and No Interest.
Develops more than rated power from almost
ANY FUEL, THROTTLING GOVERNOR
enables use of cheap distiilate, Valve-in-head
motor. Semi-steel construction, Fewer parts.
Free from usual engine trouble. LIFETIME
GUARANTEE. Many NEW REFINEMENTS
and LOWER PRICES,
Get my NEW COMBINATION OFFERS
ON SAWING and PUMPING OUTFITS,
Big illustrated
F R E E shows latest im-
provements. New

Catalog just out
LONG TERM PAYMENTS,

T ST, N B i, 05,2 [ | Smooth painting Surface for “theoutside Solves ll farm power problems.

oens every G weeks. parts. The rocker is painted white with 5;.#2‘:‘;_p;‘;cgzg""_ﬁ;‘p:ﬁ’e:"l‘;:°

black markings as shown. The beak of the =T L

COMMERCIAL l)'(d is yell ! the | '_1 i S‘ e 1l F: - 8 Hour Shipping Service.
ELECTRICAL ENGINEERING DIrd 1s yeliow and the 1nside o 1€ t?il. 1€

in 1 Year handle bar, shelf, foot rest and floor is blue. 37m ﬁdnu?leNSA“sgli‘}\l’(ﬁo

insi ar H H tte Bu .

Unparalicled obportunities for brilllant, suceessfu All the other inside parts are pamted white. 3753 Empire Bldg..‘. PITTSBURGH-. PA,

careers in the new field of Commercial Electricaj Engi-
necring.  To meet the extraordinarv present-day demands
for trained eclectrical business men. consulting and
efficiency engincers, we offer this thorough, condensed
and very practical training, esDecially adapted to high
school graduates.

ELECTROTECHNICS

In this complete 6 months’ Electrical Course--2
hours daily—you can learn house, factory and theatre
wiring, testing and meter work, A.C. and D.C. Arma-
ture Winding and all necessary mathematies.

A 3 months’ cowrse in A.C. and D.C. Armature Wind-
ing. or a 3 months’ Course in Light and Motor Wir-
ing and Testing is offered to those with limited time
and means.

AUTOMOTIVE ELECTRICITY

FElectrical specialists who instinetively diagnose and
locate automotive clectrical troubles command high
pesitions and are well paid. Speejalize in starting.
lighting, igznition ang storage batteries and command
a big job at a blg salary.

“EARN WHILE YOU LEARN”

We agree to provide for a limited number of worthy
young men, part-time jobs at good wages, and perma-
nent positions with unlimited prospects to all duly
qualified graduates. Here is the opportunity of your
tife to acquire a thorough, practical training for big-
paying profession that is in urgent need for trained men.

ESTABLISHED 22 YEARS AGO

The S. of E. stands absolutely alene fn the field of
thorough, practical electrieal education and in commer-
cial and electrical engineering.

NO NEED OF YOUR BEING WITH-
OUT AN S. OF E. TRAINING

It does not matter how old you are or what schodl-
ing you have had. Students from 16 years up to 50
are in attendance here,

Fill out the following coupon and mail it to-day.

ing or push car is shown at (E).

is

A small variety of kiddy-car, or a coast-
This car
made of 54" plywood and is constructed in

exactly the same way as the kiddy car al-

ready described (A).
front shaft can be used to pull the car.

is

Cord attached to the
Tt

painted with yellow platform, red wheels

and under-parts and brownish red for the

monkey figure.

th

cves, etc.

s

Black is used for outlining
e figure—that is drawing the arms, ears,
The ears are used as handle bars
on the kiddy car (A).

An automatic toy is shown at (F). It is

made of 34” plywood and represents a swan
that rocks backward and forward as the toy

is

drawn over the floor. The crank shaft is

made by bending a brass rod of the desired

size,

(say %") as shown. The wooden

wheels are secured to the shaft by means of
washers that are first screwed to the wheels,
then deeply grooved with a round file (see

de

is

tail).
The groove fits over a pin in the shaft and
held against the pin by another washer on

the opposite side of the wheel, also held in

place by a pin driven through the shaft.

A

third washer holds the shaft, wheel and

crank in place on this side.

sh

It is placed as
own on the inside of the hanger-post.

This washer is also held in place with a pin

3753 Witte Bldg., SAN FRANCISCO,CAL,

WRITE

Letters,
legssons,
homework
|| andstories.

—
It’s your own fault if yonﬁ with-
l a Oul & typewriter now. ere ig
a bargain price on this Under-
Wwood! Totally rebuilt; new type; new platen; new finish: and &
Sive-year guarantes. Easiest terms ever—$3 and it's yours,
FREE BOOK! Tyrist Manual and complete catalog ex-
= ® plains whole plan. To first fifty who an-
awer, instructions free In touch typewriting, Mail now to the
Shipman-Ward Mfg. Co., 2|ggSbipman Bldg., CaicaGo.

Name.

|
Address i} l
L i

in the shaft. The connecting rod is made of -
SCHG)‘,L,OI;,Fyﬁ',!EERING a brass rod with flattened ends (made flat i 3N
FOUNDED 1905 with a hammer). The holes are large [ Mind Reading

i S enough to slip over the crank shaft, then | Mystery!

SCHOOL OF ENGINEERING OF MILWAUKEE over the bent parts of the crank and thus Pty e
s.l.;‘nsse—og#i.{? - ’“"f:“ﬂi"e::y"'{::;:‘;:e;m's,‘m into place. The bar is held in position, when fom - ang ane you have ever
ﬂI“p:ll:"(?uitllust:;!nedngo:l‘{e. “Blectricity and the One Best the toy is fully assembled, attached to the | ST L T LT3 VLD
Way to Learn It,” and partfculars regarding the eourse slotted projection on the swan’s body, by a Price 10c

1 have marked with an X.

....Electrical Enoineering. : .
..Commerecial Electrical Engineering.
....Junior Efectrical Engineering.
....Electrotechnics.
....Armature Winding.
....Light, Mctor Wiring and Testing.
....Automotive Electricity.
..Radio Sales Service
....Heme Laberatory Service .
..1 am interested in your ‘““Earn While You Learn,”’
Plan.

pin passing through it and through this slot-

ted part.

The toy is painted with a white

swan having a vellow bill and black mark-
ings, a green wagon body and under-parts

an

T ST

d with red wheels and handle.

i =

HOW TO BUILD A GOOD “B”
ELIMINATOR

DTS

OUR BIG CATALOG
Qver 161 pages ¢f laugh-pro-
ducing tricks, magic novelties
and jewelry are contained
in this big book. Sece ocur ad in this issue on page
755 which tells how you can obtain it for only 3¢ in
stamps. AGENTS WANTED.
American Bazaar, Inc., 640B Broadway, New York City

TT

NDWRITING

Quickly and easily learned by children and adults. Perfect
penmanship assured. Write for informaticen, or send price.
48, today. VIC. HANSEN, WALLACE, IDAHO

In the January Number
Don’t Miss It!
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Six Tube-Shielded
TlR.F. set
By A. P. PECK
(Continued from page 719)

A A a4 a4 s s o

the yoke. This provides a two control re-
ceiver which is far more selective and flex-
ible in tuning than any single control re-
ceiver, yet that will give many of the
advantages of three, or four-control sets.
In Fig. 7, the “cans” have been replaced
over the various units. Note that every-
thing is enclosed, and there is no possible
chance of stray currents from the radio
frequency amplifiers interfering with each
other or with the audio-frequency amplify-
ing parts of the receiver.

It will be scen in the diagram that the
negative filaments of all the tubes are
grounded to the chassis. This is most casily
accomplished by means of the little stunt
shown in the various photographs and in
particular in Fig. 3. Two soldering lugs
are employed for this purpose. One of them
is placed under the set screw which makes
connection to the negative prong of the tube
through the socket. The other one is placed
under the head of the mounting bolt ad-
jacent to the set screw. The two lugs are
turned to overlap and then soldered together.
This makes a very neat connection between
the metal base and the negative lead, and
eliminates the necessity of making a wire
connection between these two points. This
stimt may be carried through, and in fact
should be carried through, on all six of the
sockets. Failure to do this will result in
an open filament circuit at some point
throughout the set.

Some of the readers may be puzzled to
account for the placement of certain of the
fixed condensers used in this particular re-
ceiver. Some of them are visible in the
circuit diagram in Fig. 2, but not in the
various photographs. This is because of the
fact that they are mounted underneath the
metal chassis. Reference to Figs. 6 and 7
will show that the chassis is in a pressed
form and has a raised cdge. This allows
ample room under the base for wiring and
for the placement of certain of the fixed
condensers. It is also usual to place a Vi-
ohm filament resistance, the two small
switches and the special 25,000-ohm potentio-
meter in this position.  This puts them out
of the way and still in a convenient location
for wiring.

When assembling a recciver of this nature,
and before attaching the pancl, be sure the
three yoked variable condensers are placed
correctly in position. Possibly the hest way
to do this is to slip the three collars on the
three shafts and then turn the condensers
to minimum capacity. This point can be
held by cutting three short strips of rather
thick cardboard and placing them before the
ends of the rotor plates and the ends of the
stator plates on the side where the two
will start to mesh. Closing the rotor plates
over this strip will hold it in position and
will cause the strip to serve as a guide and
to keep all three of the condensers at the
same capacity while the yoke is being placed
i position and fastened, When this opera-
tion is accomplished, a 180 degree rotation
of the controlling shaft will cause a like
rotation of thie other two variable conden-
sers. This adjustment cannot be carried on
quickly and niust not be slighted as the re-
ceiver will not operate properly if the three
condensers do not travel in perfect unison
with each other. If, after the.set is as-
sembled and placed for operation, stations
will come in at two points on the dial that
controls the single condeunser, this indicates
that the yoke mechanism is not set cor-
rectly. Therefore, the adjustment method
described above should be carried through
again until proper results are obtained. When
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— Hello Boys!

f‘}:—‘/—"’}\. ‘):\ b
B 000 Wi Get my free book. It tells you 5%
{ '||I ’[OYS \\ how fo build steam shovels, ,
b N Vi dredges, automobiles, aero-

planes, engines—1000 working
models all from one marvelous
construction toy.

UST think of the fun that is waiting for

vou when you read about these marvelous
working models of the greatest engineering
feats—trains, draw-bridges, steam shovels, con-
crete mixers, diggers, lighthouses, engines, mo-
tors, dynamos, railroad signals. And when you
actually own a new Erector Set and make these
wonderful models, the best fun is vet to come

ERECTOR SETS

No. 1 contains 1{i4 part~.
Buailds 278 models. ... 31,00

No. 3 contains 169 parts.
Bailds 381 maodels ...33.0)

No. 4 contains 235 part.
Builds 500 models; with

lt’gr‘"eff".".__'e.le_f‘_'v'f___“g‘g'_m because the powerful Erector electric motor
No. 7 contains 473 parts, mak?s them \\'hlZ‘ar‘ld spin just like real ones.

Builds 333 models; the You'll get the thrill of your life when the mo-

Super-Erector with mo- . .

EOT wrnee e $10.00 tor starts to purr and the model which you have

built with yvour own hands starts working—
oh, boy!~—how you will shout.

My free book tells how the 473 parts make the
533 models. But there is no end to the things
vou can build.

Send for my book this very day. Then vou can
show him the pictures of these dandy Erector
Alodels. He will understand why boys call the
new Erector the world’s greatest toy.

No. 7V contains 860 part-.
Builds 539 models. The
set with the Chassis $13.00

No. & contains 1226 parts,
with motor and dredge
$23.00

No. 10 contains 2469 parts
with motor. dredge and
giant fly-wheel .....$30.00

New Erector No. 715 With
Automobile Chassis

$15.00

This brand new 1927 addition to
the line of FErector Sets is a
dandy. It contains, in addition
to this chassis, parts o make hook
and ladder, trolley repair trucks
with elevated tower, dump truck.
5th Avenue bus. oil truck, mov-

. ing van, coal wagon, delivery
\ truck, fire engine, dozens of
models.

The Sﬁper-Erector Set, No. 7, $10

The maost popular Ercctor set. Contains pow- vou will also get an amazing present; the mys-

erful Erector electric motor. new Erector boil- terious Erectorscope. It will fool the smartest
ers and sand shovel, base plates. curved gird- boy. You've never seen anything like it. Just
ers, perforated strips. die-cast gears. beveled look through the Rectorscope! You won’t he-
gears, solid brass gears. 473 parts—builds 333 lieve your eyes. Everybody will want to look
models. . through it. too. Send the coupon now and get
the book and the Erectorscope absolutely free.

Sent FREE with this book—
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The Mysterious Erectorscope | }
When -you send the coupon for my free bank (e (LI (0 !
St - . ! 163 Blatchley Ave., New Haven, Conn. {
} Please send me FREE my copy of the i
i hook, “1000 Toys in 1.” and the myster- |
; ious KErectorscope. 1
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I Name ... [
J : ! |
e SRR T, Street ... {
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“The world's greatest toy” . e
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HIS Salary
Was Ralsed

while others were reduced

“Up to the time I enrolled for a course
with the International Correspondence
Schools, 1 had only a grade-school edu-

cation. Since enrolling, I have advanced
to a much better position, where my
salary is nearly four times as much as 1
was making previously. I would not be
able to hold my present position had 1
not taken your Course. Recently I re-
ceived a nice increase in salary, while
other men were being reduced.”

Read that last sentence again—‘Recently I re-
ceived a nice mcrease in salary, while other men
were being reduced.

There could be no better proof of the value of an
I C. S. course than that. Tt shows that the traised
man is given preference over all others and paid
more money, even in slack times, if his work de-
serves it. It shows that there are always bigger,
better jobs open for men who have the foresight to
prepare for them in spare time.

Why don’t you study and get ready too? We'll
be glad to help you if you will only make the start.

Choose the work you like best in the coupon
below; then mark and mail it to the I. C.
today. This doesn’t obligate you in the least, but
it will bring you information that will start you on
a successful career. This is your opportunity.

Mail the Coupon for Free Booklet
-— ———
INTERNATIONAL CORRESPONDEN(‘E SGHOOLS
Box 6173-E, Scrantan, Penna.
Oldest and laryest coriespondence schools in the world
Without cost, please tell me how I can qualify for the
position or in the subject before which I have marked an X
BUSINESS TRAINING COURSES
Business Management Salesmanship
Industrial Management Advertising
Personnel Organization Better Letters
Traffic Management Show Card Lettering
Business Law BSLenography and Typing
Banking and Banking Law Business English
] Accountancy (including C.P.A.}]Civil Service
“|Nicholson Cost Accounting Railway Mail Clerk

|

|| Baokkeeping Common School Subjects
|_|Private Secretary High School Subjects
nish [} French Illustrating

TECHNICAL AND INDUSTRIAL COURSES
| "Electrical Engineering
Archueccs Blueprints

" saectric Lighting
"I Mechanical Engineer Contractor and Builder
_JMechamcal Draftsman Architectural Draftsman,
Machine Shop Practice Concrete Builder
'IRnilmnd Positions Structural Engineer
1Gas Engine Operating Chemistry [ Pharmacy
Automobile Work
Airplane Engines
griculture and Poultry
Mathematics

ICivil Engineer

| ISurveying and Munplng

| Metallurgy. [0 Mining
[15team Engineering E\ Badio

Namse.
Btreet
Address

6-26-23

Stato.

City.

Occupation .
If you reside in Cunada. cend "M

sional Oorr

t=%-WADE BENCH LATHE

For Repanr Shops, Amateur Mechanics,

oupon 10 the internoe
Limited, Adonitrecd

Model Makers, Inventors

L.....;.. curate machine tool at

= a price withn

easy rTeach. A

complete shop in

itself. Capacity 4

Is Handles metal, wood. and cther materials.

Turning—facing—horinz—drilling—winding—thread

cutting. Guaranteed accuracy, quality of materials,

workmanship. The sliderest has travel entire length

of bed. Leadscrew inside Dhed. llnllow spln(lle

2 Lathe, back-geared = =«

Eltherlathe with 13in. length between ceo-
, $7.00 extra. Complete line of accesso-

nes . By all means write for this free book.

THE GEROLD COMPANY

F. who want a real, aec-
|
% - ]_ - h
E in diam, x 12 in,
No. l Lathe, Elaln headstock . Sss 23
H!
Dept. §.49 120 Liberty St., New York

Insure your copy reaching you each month. Sub-
scribe to Science and Invention — $2.50 a year.
Experimenter Publishing Co., 53 Park P, N. Y. C.
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the condensers are adjusted correctly, sta-
zlimlls come in only at one point on either
ia

The audio frequency amplifying end of
this receiver is of the standard two stage
transformer-coupled type having a special
output transformer which is employed to pre-
vent the high voltage DC {rom reaching
the talker. This is all indicated in the cir-
cuit diagram in Fig. 2. One point that must
be impressed is the connection of a .25
megohm (250,000 ohm) resistance across
the secondary of the first audio amplifying
transformer.  This will assist materially
in providing good reproduction of the re-
ceived signals.

In the -receiver as designed, no provision
is made for using less than the two stages of
audio-frequency amplification. To do this
would only cause further complications, and
the average radio user today desires quite
a bit of volume. However, the stabilizing
potentiometer will also be found to operate
as an cxcellent volume control. It may be
used for this purpose as well as for pre-
venting oscillation. It will be found that
as this control is turned toward the left, the
signal strength will decrease gradually until
it reaches practically zcro. When the direc-
tion is reversed, the volume will increase up
to a certain point and beyond that point a
squeal will develop. This indicates that the
circuit is in a condition of oscillation and
should not be allowed to continue thus. Al-
ways keep the knob just to the left of the
point where a squeal or click is heard.

After setting up a recciver of this nature
and checking over the various connections
for continuity, the “A” battery circuit should
be tested. To do this, feave one terminal
connected to the negative “A” post and
touch the other wire to each of the other
binding posts in succession. This should
be done with a tube and one of the sockets.
If the tube lights when connected to any
terminal other than the positive “A’” post,
there is a wrong connection and it must be
found before the “B" battery is hoolced up.

After everything is correct, the shield
should be placed over the three radio-fre-
quency stages, and the set should be placed
in its cabinet. It is important that an over-
all cabinet be used for housing this receiver.
This scrves to deaden mechanical vibrations
from the loud-speaker which might other-
wise sct up an unpleasant noise in the set.
This is evidenced by a hum caused by feed-
back from the loud-speaker, or a “drum”
effect when low notes are reproduced. Re-
moving the loud-speaker from the vicinity
of the set and placing the set in the cabinet
tends to reduce mechanical vibrations and
vibrations due to sound waves to a minimuni

With a sensitive receiver of this nature,
the "A”, “B” and “C” batteries should al-
ways be of the best. A run down battery
will change the operation of the set con-
siderably. If the “A” battery becomes
weak, an occasional high pitched squeal will
often be evidenced. Depleted “B” or “C” bat-
teries will cause the reproduced signals to
sound unnatural, particularly on the low
notes.

Furthermore, a sensitive three-stage radio
frequency amplifying set of this nature
should not he operated without the shields
for which it is designed. Here again un-
pleasant and unsatisfactory results will be
found if this warning is ignored

As indicated in Fig. 2, the first five tubes
are of the UX 201A type, while the sixth
tube should be of a power type such as the
UX 171. If this is carried through, the
receiver here described will give maximum
all around results.

A complete list of parts requxre(l for this
set will be forwarded upon receipt of a
stamped, self-addressed envelope mailed with
your request to the Radio Editor.

—Photos courtesy Silver-Marshall.
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50, on World Batteries—so send your

Set your radiodialsat

tery Station WSBO.
Varlety—new talent

order today. —alwaysinteresting.

WORLD BATTERY COMPANY | 7T, S,:*,}';g;:cg"
Dept. 19 *‘Chl-CAW-go’

1219 S. Wabash Ave., Chicago, lll. & -t

WONDER OF THE
20th GENTURY

Al
cal Hypnotism:
ntrol othets-

COl
your every wisb and desiro—--conquer bad babi

cessinlife and LOVE, obtain power, wealth, uucmlposltlon' Explaine
the, grenteut for%e io '[hehmturyofmnn The mo: at%vrfecn complete
Y

Occult Science Assn., £32 Nassau St., Dpt. 65, New York
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Cleared Up-—often in 24 hours. To prove
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Eczema, Enlarged Pores, Oily or Shiny Skin,
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You can be quickly cured, if you

STAMMER

Send 10 cents for 288-page haok on Stammering and
Stuttering, *“Its Cause and Cure.” Tt tells how T
cured myself after stammering 20 yrs. 8. N. Bogue.

8135 Bogue Bildo., 1147 N. 111. St.. Indianapolis
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| Sir Oliver Lodge’s “N”’ Circuit
' By JAMES FRANCIS CLEMINGER
; (Continued from page 721)

FOD OO OODOUOOOOWD WY .

tion, 5XX, at Daventry, England. This
switch is fitted inside the receiver and,
the switch is moved so that for the 300- to
500-meter wavelength band a condenser of
0003-mfd. can be inserted if necessary,
while for the 1,600 meters one of .0003 or
0003 <+ .0004, or .0003 + .0004 4 .0005 can
be inserted if necessary.

For the broadcast wavelength of 1,600
meters both the “A” and “N” coil have to
be substituted for by another “A” and “N”
coil respectively. For 1,600 meters the “A”
coil has 220 turns, while the “N” coil has
500 turns. The rest of the circuit needs
very little explanation.

It will be seen in this case that the fila-
ment is grounded and this was found to give
the circuit much greater stability. Only one
filament rheostat is included in the set and
this is found to be quite sufficient for ade-
quate control of filament supply. The “B”
battery voltages vary according to the type
of tube used.

The photographs which illustrate this ar-
ticle show the back of panel layout and wir-
ing of some of the first two-valve Lodge
“N” set receivers. So far Lodge “N" sets
using radio-frequency amplification have not
been put on the market, and I understand
that there is still some experimental work
to be done before really satisfactory R.F.
amplification can be obtained. But from the
tests 1 have made and from advices re-
ceived from those in personal contact with
Sir Oliver, I have satisfied myself that a
two-valve Lodge “N” set as illustrated in
Fig. 4 gives better volume than an ordinary
straight two-tube set with regenerative de-
tector: and furthermore its selectivity is
considerably greater.

It must be remembered that one of the
fundamental principles of the Lodge “N”
circuit is the employment of a single con-
nection between the aerial system and the
detector tube. The “N” circuit principle is
included between the aerial and the detector
tube and, as will be seen from the diagram,
this circuit consists of a variable condenser
in parallel with an inductance and it is there-
fore a resonant circuit. The aerial itself,
including the “A” coil, is, however, a non-
resonant circuit and is heavily damped.
Thercfore the resistance in the resonant cir-
cuit being very low, high voltages may be
generated by comparatively small voltage
impulses.

Sir Oliver Lodge maintains that for good
quality of reproduction there should not be
more than one tuned circuit, as if two tuned
circuits be employed there is great liability
to distortion due to heterodyning between
the circuits. So you will sec that in the
“N" circuit, the coil is made of a very high
inductance value while the capacity of the
condenser is small and, owing to the much
greater wavelength of the aerial system and
to its damping, radiation from the aerial is
practically impossible. This has been proved
by the fact that, in recent dual broadcasts
from the London broadcasting station. the
wavelengths were separated with the great-
est ease, and it will also be found that static
is reduced very considerably and that for
short-wave work the circuit has many ad-
vantages.

Although in operation the set cau be made
to oscillate itself, the radiation from it is
entirely negligible and extensive tests have
shown that it is practically impossible to
cause interference with neighboring sets.

In a recent talk by our London representa—
tive with Sir Oliver Lodge, he pointed out
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A Gift for Any Man

Valet AutoStrop Razor is the Ideal Xmas gift. For
the young man beginning to shave—or for the older man,
who, thru habit, daily pursues, old unsatisfactory shaving
methods.

Valet AutoStrop Razor is the only razor in the world
that sharpens its own blades, thus ensuring a new, keen
edge for every shave. Each set is complete with Case,
Razor, Strop and Blades.

PRICES $5.00 TO $25.00

Valet Auto-Strop Razor

REG. U. S. PAT. OFF.

AUTO STROP SAFETY RAZOR CO., 656 First Avenue, NEW YORK CITY
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The Razor That Sharpens Itself.
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Have Days of Real Fun and
Learn the Wonders of Chemistry

AVE more fun than you ever

had before! Make soap, inks,
dyes and paints; test water, food,
soil and metals; do lots of other
wonderful chemical experiments
and learn the principles of chemical
science. Perform mystifying tricks
of chemical magic and astonish
your friends; experiment with
chemical sorcery and produce
many magical changes. It's fine
fun for any boy; keeps you inter-
ested and teaches you facts about
the wonders of chemistry. You can
do it all

with

RECISTERID TEALE peaRK
@THE CHEMICAL OLTFIT.

The Boy’s Own Laboratory!

!
Get Chemcraft for Christmas! The
original of all chemistry sets, and
¢ the most scientific set on the mar-
{§ ket. Contains more and better ex-
{1 periments, more chemicals and ap
|E paratus. Teaches reliable chemical
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science; anybody who experiments
with Chemcraft knows more about
Chemistry than most people. Each
outfit js complete and contains
safe chemicals, all necessary ap-
paratus and a big Manual of In.
] struction and Experiments
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Sold in all good toy stores

No. 0—75¢; No, 1—$1.50
No. 2—$2.50 No. 3—$5.00 and
No. 4—$10.00
(West of Denver, Colo. and in Canada, add
10 per cent)

Don’t accept anything but Chem-
craft; insist upon having the best
outfit. If more convenient, we will
send your set prepaid, upon receipt

of price.
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B
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that in designing the “N” circuit his object
was first to provide a radio set that would
not oscillate or cause interference with
another neighboring set (and in Great Bri-
tain this is very necessary, for the bug-hear
of howling is very bad indeed), and second-
ly to provide a set which would be perfectly
simple to operate and yet would give all the
programs from the local station and from
the special station at Daventry without the
use of regeneration and without increasing
the number of tubes as would be necessary
after to bring up the volume upon the clim-
ination of regeneration.

“11,” said Sir Oliver Lodge. “the ‘N’ cir-
cuit be universally adopted there would not.
in_my opinion, be any further oscillation
nuisance, Moreover, the set is simple and
cfficient ; it involves no complications and it
is essentially a family | wireless set. My
hope is that it will make possible the enjoy-
ment of wireless reception by the vast scc-
tion of the public who have hitherto felt
afraid of its technicalities. \Vith the ‘N” set
there are practically no technicalities:; the
tuning is very simple and the set should thus
make in the widest sense a popular appeal ;
I hope it may solve a problem and supply a
want.”

This article, while theoretical, should fur-
nish considerable food for thought to the
experimentally inclined of our readers. The
circuit has been redesigned and adapted in
our laboratories to meet American condi-
tions, and you will find a coniplete construc-
tional article of a particularly excellent 4-
tube receiver, using the “N” circuit, in an
early issue of this magazine.
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Model Department {
(Continued from page 700) 1
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’ Rules )
for Model Contest )

1. A handsome trophy cup engraved with
your name, will be awarded as the prize for
the best model submitted during the month. {
The decision of the judges will be final and
will be based upon, A—novelty of construc-
tion; B-—workmanship; C—operating ef- {
ficiency of the model as related to the ef-
ficiency of the device which the model simu-
lates. and D-—the care exercised in design
and in submitting to us sketches and other
details covering the model.

2. Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being handled.

3. Models may be made of any available
material, preferably something that is cheap
and easil obtainable. Models made of
matches should not be submitted to this de-
partment but should go to our Matchcraft
Contest Editor.
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4. Models must be submitted in all cases. {
Good photographs are also highly desirable 4
and where the maker does not desire the {
model to be taken apart, legible drawings {
with all dimensions covering parts that are {
not accessible must be submitted. :
5. Models should be securely crated and {
protected against damage in shipment and |
sent to us by parcel post, express or freight, {
prepaid. Models will be returned when re- {
quested. 4
4

4

4

4

4

4

4

4
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6. Models for entry in any particular con-
test must reach this office on or before the
25th of the third month preceding date of
publication. For instance, models for the
November contest must reach us on or be-
fore the 25th of August.

7. Address all entries to Editor Model De-
partment, c/o Science and Invention Maga-
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MORE “BOARD” CONTEST
AWARDS IN
JANUARY ISSUE.
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ers buy thousands of photographs each
year,  Livery manufacturer sends out
high priced pictures of his products
bty home wants portraits. Photox
raphy is a husiness running into
millions of dollars each year,
And there is a #reat shortage of
trained photographers.

Earn $3,000 to $10,000 a Year

Hundreds of men are earning
biz meney and establishing their
own  businesses, Even during
share time, while tralning, you
can make 375 a week easily—
no matter where you live!

Amazing New Easy Method

I show you at heme, how to do
the kind of work turned out by

Got $100 for
Flood Pictures
“1 took pictures
of a flood and
s them for
$100. I have
heen able to buy
my house and lot
from the sale of

plet

. M. Cole,
Waushington.
$97 in 2 Days!
1 made $285 in
December.  Went

vut twe days last the big studios in New York
week on home and Chicago! I show you how to
portralt  wark make big money within 30 days!
and m‘a(]e $97." C. M. Cole bought 2 home with
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' The Astrology Humbug
r By JOSEPH H. KRAUS
; (Continued from page 692)
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and the wise man can control the stars,
would not the phrase, “a fool obeys,” contra-
dict the statement that “only thinking mudi-
viduals are influenced by the stars?”

Here are but a few letters from those wlio
are either student astrologers, astrologers or
those intercsted in the subject and our ans-
wers thereto.

THE ASTROLOGY HUMBUG—SOME LET-
TERS FROM ASTROLOGERS AND
ANSWERS

Editor, SCIENCE AND INVENTION:

1 have read your article in the October number
of SCIENCE AND INVENTION assailing the truths of
Astrology, and 1 note your offer of $6,000.00 for
proofs of the science. but inasmuch as you your-
self are to be the judge, jury and prosecuting
attorney of the case. and your article discloses
abundant evidence that you are innocent of any
proper knowledge of the science, I do not pro-
pose to accept your offer and enter the contest.

However, if you are still anxious to get the
truth. and are willing to publish it, T am ready
to write you an article in refutalmn of your un-
sound statements regarding astrology. This article
will be supplied to you at the usual magazine
terms for scientific papers. (Our  rates  are
higher.—Fd.)

In addition 1 should like to state that in the
article by Mr. J. H. Kraus termed “The Truth
About Astrology™ wherein he states that he sent
Prof. Gustave Meyer, an astrologer. the data of
a person requesting the horoscope of the same,
Mr. Kraus admits that he supplied the wrong sex,
stating that it was a Miss instead of a Mr. Had
he known the very simplest elements of the science
of astrology. he would have known that the sex
is always required for a correct judgment; hence
the mistakes in the horoscope., The entire article
discloses the fact that Mr. Kraus® knowledge of
the science is not c¢ven elementary.

Should you still he anxious for the truth the
article mentioned will he supplied you at the terms
quoted; and the difficulties of the twins which
seem to disturb your mind will be set at rest.

ALEXANDER EwLvLioTT,
Aunalytical and Consulting Chemist.
Los Angeles, (Calif.

You have evidently uwot read
astrology correctly. You will uote that the writer
gave his own address as being that of Miss
Florciece B. and i{mpersonated her.  Please vead
the writer’s letter to the astrologer again and
again. The facts in the case arve that Florewce B.
was a Miss, that she was born on the datc and at
the time specified in the article, and also that she
died at the time and date likewise specified. It
may also be interesting to xyou to know that this
same astrologer, Prof. Gustare Mever, stated that
Jack Dempscy mnst win his fight against Gene
Punney. He cast the horascope for both of these
individuals.  According to the  horoscope, Gene
Tunney could not possibly win. He was entering
the fight on a particulariv unlucky day. zwith the
stars very unfavorably set against him. Jack
Dewmpsex, on the other hand. according to lis
lioroscope, wonld hatve things his own way.

Had the astrologer “guessed” carrectly, it would
not have been anything wwonderful, inasmuch as
the betting odds were in favor of Dempsey to
win at 7 to 1 before the prizefight started. The
results not only astonished fighting habitues, bet-
tors and promoters, but it also gave the subject
of astrology a 1-2 blow, knocking it out completely
as far, at least, as this crample was concerned.
Js this not another sample of the horoscope humn-
bug?

If vou can give an astrological reason why the
twoe Blazack twins had different lies, why oac
marricd and had a child and the other did wnot,
and if xyou can ecliminate from this rcasoning,
nafmal causes, Tllf]l as ('”-”0".”1CHt ﬂlld associa-
tions, basing vour reasoning purely on plancrary
ronﬁqmaz‘mm, we shall certainly be glad to read
it qwith a vicwe toward determining its availability
for publication. The weriter will admit that he
knows wery little about astrology. He merely
knotws cnough not fo be fooled by thosc profess-
ing to be able to cast horoscopes.

Our judgment in awarding prices of any na-
ture has mnever been questioned heretofore. 1We
believe we arc just as ablc to judge an astrology
contest as we are able to judge a  $5.000.00
Matcheraft Contest, a $3,000.00 Perpctual Motion
Contest, a $21,000 Spiritualism Contest, a $3,-
000.00 ~ Wirckraft Contest and kindred others.
What we desive is cvidence, and if the evidence
is accurate wc shall pax the prizc monies. 1f
it is wmot accurate, maturally the prizes will not
be paid. Hc shall mention motw. that at the
close of this contest we shall publish the com-
plete details of the lives of the individuals upon
whom horoscopes are now to be cast, aud we
are confident that the prise winners, (if there

the article on

are any) will have made correct statements,
whereas all of the others, who fail, will know
Just in  fehat  particular  points  they failed.—
Editor.)
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Rain and Telephone (alls

THE annual rain fall in the United
States would weigh over three and
one-half trillions of tons.

This vast weight is drawn up
to the clouds by the unseen but
effective power of the sun; rep-
resenting energy equivalent to
three hundred billion horse-
power.

The annual telephone conver-
sations total over twenty-five
billion a year. As silently as
sunlight, electricity, mastered by
the human mind, carries the
voices of the nation.

There must be the man-power
of 300,000 individuals to build,
maintain and operate the tele-
phone system. '

There must be the money-
power of over seven hundred
million dollars a year to pay
for operating the plant, in ad-
dition to three billion dollars
invested in the plant.

The rain sustains life; the tele-
phone furnishes swift communi-
cation for the nation, and they
are alike in requiring a vast
amount of unseen energy.

AMERICAN TELEPHONE AND TELEGrRAPH COMPANY

AND AssociaTED COMPANIES

EPHORE g5 '1-

BELL [,%& SYSTEM

IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR-~
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION

ADDING MACHINE

Fits Vest Pocket[seEnp NoO

A marveloug calculator. Does the work

accurately and quickly as a $3u0 machine, In- M ONdEY
valuable to anyone who uses figures. Don’t | Don’tsen. Rihe 4
carry pad and pencil. This startling invention | iust name an

will soive all problems in a minute. Buainess | dress. ~Eay po
men, students, profesamnnl neoﬁle all need | manonly $2.95 pl
this HANDY PER.

L S | Billion | amad: Yot ey

Results in plain sight PRICE
all the time -- clears
instantly, Made of
i steeland brass, in handsom
case, fita vest.gucket welzht

only Boz. Sendfor youra now
-you’llsave time and money.

= Reliable Adding Machine Corp., Dept (69
184 W, Washington St., Ch-cazo. .

Here's a dandy chance to make money.
Everyléody wants one. Fine Droﬁt. Write for
new o T

______unany amaricanradinhistarnvy. cam

for Childyen

Individual Nam
y PENCILSETS |12

De Luzxe Set: paid

Finest genuine sheepskin
feather case with coin pocket,
richly embossed. Any mame
i A&F 7 engraved in 18 kt, gold. " Con-

") tains pencils and penholder in as-
sorted colors oint protector, ruler,
.4 sharpener. Absolutely supreme in

its class.

‘Send Check, Maney Orderor U. S, Pastage.

Y U. S. PENCIL CO., Inc.
487 Broadway Dept. L. New York
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SHOW CARD
LETTERING

learn at Home

HERE is the very course you need if you want to

get a good paying position as a Show Card Letterer
or Sign Letterer, or have a business of your own.
This course is complete and practical and” especially
arranged to meet the needs of the student who studies
at home. Tt was written by E. L. Koller, Principal
of the School of Art of the International Correspon-
dence Schools, member of the American Federation
of Arts, and The National -Society of Craftsmen.

Mr. Koller has had twenty years’ teaching experi-
ence, and his success in helping other men and woimnen
is an indication of what he can do for you.

H. L. Wood, a clerk, made more than $700 “on
the side” before he had completed his course and
also won $125 in prizes. Harry William Lord writes
that he has more than doubled his salary as a result
of studying this I. C. S. course in spare time.
William Whitman, a former wagon builder, now has
a sign painting business of his own and is earning
nearly three times as much as he did before enrolling
with the International Correspondence Schools.

There is no doubt that Show Card Lettering and
Sign Lettering offer a real opportunity to ambitious
men and women. Just marll: and mail the coupon
and we’ll gladly send you a booklet telling all abou.
the I. C. S. course in Show Card Lettering, or any
other subject in which you are interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6174.E, Scranton, Penna.
The oldest ond largest correapondence schools in the world
Without cost or obligation on my part. please tcll me
how I can qualify for the position or in the subject before
which 1 have marked an X:

JsHOW CARD LETTERING
O ILLUSTRATING O CARTOONING

Business Management Advertising

Business Law Better Letters g
Banking and Banking Law [Jstenography and Typlng
Accountancy (including C.P.A.)[1Business English

Nieholson Cost Accounting BCI\'H Service

Bookkeeping Railway Mail Clerk
Private Secretary |Common School Subjects
Salesmanship Ligh School Subjeets

TECHNICAL AND INDUSTRIAL COURSES
TFlectrical Enginecering [OSurveying and Mapping
Electric Lighting Architect

[Mechanical Englneer Architect’s Blueprints
Mechanical Draftsman Contractor and Builder
Machine Shop Practice Architectural Draftsman

[ORatiroad Positions Structural Engineer

(O Gas Engtne Operating Chemistry (] Pharmacy

8(‘lvﬂ Engineer O Automobiles
Steum Engincering[J Radlo  [JMathematies

Name
Btreet
Address....
City. ....State.
- _STUART'S PLAPAO-
£ gk PADS are different from

the truss, being mechanico-
chiemico applicators made
self-adhesive purposely to
hold the distended mugcles
3 securely in place. No straps,
buckles of spring attached
——caunot slip, go cannot
Chafe or press against the
Duble bone. Thousands have
successfully treated them-

Reduced ; Reduced
Simile S¢lves at home without . Reduced
g:l':’ s.ﬁ'gél;l hindrance from work—most, F.ac-Simila
' obstinate cases conquered. Gfand Prix

Soft as velvet—easy to apply—Inexpensive, Awarded
Gold Medal and Grand Prix, Process of recovery is
natural, so afterwards no further use for trusses.
orove it by sending Trial of Plapao absolutely
Write name on Coupon and send TODAY.
Plapao Co., 924 Stuart Bldg., St. Louis Mo.
I T R A A aEA00 0 6a0a00a00000
Address ............ tisereteisiiesetttaseline
Return mail will bring Free Trial Plapao
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Science and Invention for December, 1926

Lditor, SCIENCE AND INVENTION:

For the past six years I have Dleen reading
your articles with a great deal of interest,
especially as you have shown yourself to be a
man of wonderful vision and far in advance of
your times. This being the case. I was surprised
and disappointed by your editorial in the current
issue of SCIENCE AND INVENTION.

Frankly, I am favorable to the claims of
astrology, and this fact you may attribute to
my ignorance if you please to do so, for I was
reared in the backwoods of Florida and have
never attended school or any other *‘institution
of learning.” My protest against your editorial
is not, however, intended to prove the truth of
this science, for my knowledge of it is too small
to warrant me in such an undertaking. All I
wish to do is to point out that some of your
assumptions are not in harmony with the facts
of the case. I am certain that you had no in-
tention of being unfair, and you can easily verify
the statements I am going to make.

In the fourth paragraph you ask why a planet
should be supposed to intluence a person “exactly
at birth,” and not before or after. Some astrolo.
gers count the life of the subject from the
moment of conception, while ail teach that he
is influenced by the planets during the whole
course of his life.

In the fifth paragraph you ask why the lower

animals should not be affected by planetary in-
fluences as well as human beings. Astrology
teaches that they are; Dbut naturally not many

people care to have a horoscope cast for a dog
or a cat.

In the sixth paragraph you say: “Furthermore.
if the astrologers are right, then every human
being born at the same instant all over the
earth should have exactly the same horoscope and
the destiny of each should be exactly alike.”
But astrologers who are thorough in their work
require you to give the place as well as the date
of nativity. (Correct, this was inferred. See
contest  conditigns; location of birthplace is
gladly given—Id.)  You can readily see that a
planet rising in one part of the earth is setting
in another, for instance. Again. you call at.
tention to the indisputable fact that sometimes
twins born at the same time ‘‘have entirely
different careers and destinies.”” Allow me to
remind you of a favorite motto of astrologers:
“The wise man rules his stars, the fool obeys
them.”  Astrology merely reveals the intluences
to which you will be subject, while your destiny
depends on the manner in which you react to
them. Again: there are characteristios which in
themselves are neither good nor bad. but which
are capable of being directed into channels either
extremely good or extremely bad. Take twin
boys born with a keen curiosity concerning sexual
matters:  One may grow up a ‘‘peeping Tom,”
the detestation of the community, while the
other develops into a famous gyunecologist. Again:
if you regard the opposite careers of twins are
arguments against astrology, why should you
not consider them as proof that the kind of train-
ing a child has is unimportant. inasmuch as two
children brought up in the same home often turn
out very differently, one being the pride aund the
other the shame of his parents?

In paragraph thirteen, you argue that if it
were forecast that you would die in a railroad
wreck on a certain day, you simply would not
board a train at that time, and so would prove
the fallacy of the prediction by not fulfilling it!
The fact is that you would merely prove the
truth of another favorite motto of the astrolo-
gers:—“The stars incline, they do not compell.”

It is undeniable that horoscopes are often un-
satisfactory, but this may be explained without
reflecting in any way on the scientific nature of
astrology. Some are intended only to apply in
a general way to those born under a certain
sign, and no one with even a rudimentary knowl-
edge of the subject expects them to fit in detail
all born under that sign, for the reason that
there are many astrological influences bhesides
that of the birth sign that go to the shaping of
one’s life. Such horoscopes may be compared to
a summary of February weather as hemmg cold
and stormy. when we all know that it varies
greatly according to location. and wvaries in the
same place in different years. Other horoscopes.
based on data regarding sex, and date and place
of birth, and written by painstaking and con-
scientious astrologers—note this qualification—
contain a great deal of truth. If they also in-
clude mistakes, it is not fair to assume that the
astrologer is to blame. for they may well arise
from inaccuracy in the basic data. If everyhodv
believed in astrology. care would always he taken
to ascertain the exact time of a child's birth, hut
as a matter of fact. the chances are great against
one’s determining his precise birthdate.’ YO‘%
may have been told that vou were born “‘about’
three in the morning, but that “about” may allow
for some very important change in planetary re-
lationships. Even if vou know vyou were born
at just three hy the clock. can vou be sure that
that clock was right? Two clocks in the same
house may vary as much as half an hour.

Even correct data would not insure an absolute-
1y infallible horoscope. because astrologers—Ilike
all other scientists—continually find they have
something yet to learn. Science as a whole is
just in the making, and if its usefulness were to
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So writes W. H. Adamg of Ohio. Letter from
V. A. Marini of California reports sales in
three months. Jacob Gordon of New Jersey

$4000 profits in two months.” Alexander of Penn-
sylvania “$3000 profits in four months.” Ira Shook $368
sales in one day.  Bram bought one outfit April § and 7 more
by August 28." Iwata, bought one outfit and 10 more within
a Mrs. Lane of Pittsburg says “'sold 8000 packages iy
J. R. Bert says "only thing I ever bought thag-,
rtisement.” John Culp sa:
'Everything going lovery.
Crispette wrappers scattered
all over town. It"
jurtd afterall.” Kellog,
ahead end of sec~

WE START YOU IN BUSINESS

Furnish secret formulas, raw material, and equipment. Little
capital required; no.experience needed.

Build a Business of Your Own
No limit to the sale of Crispettes. Everybody likes them. [t'a
& delicious food confection. Write for facts about a busines®
that will make you independent. Start now, in your own town.

Profits $1000 a Month Easily Possible

Bend postal for jllustrated book of facts. It contains enthusi.
astic fetters from others—shows their places of business, tella
ow and 'Ivhen to start, and all information needed. Frees

Write now|
LONG-EAKINS COMPANY
1253 High Street Springfieid, Ohlo

' BATTERY
ELIMINATOR

122

MONEY-BACK GUARANTEE
No more worry with **B*” Ratterles! Hook up a
Roll-O "B’ Battery Eliminator and forget bat-
tery troubles forever. This wonderful new inven-
tion means better reception, sharPer tuning.
Gives you more real pleasure from Your set,
Completely Equipped—No *‘Extras” to Buy
Obperates perfectly on direct or alternating cur-

rent, glving up to 90 volts current, and using the
full wave of the power supply. Simple directiona
enclosed—anyone can Plug 1t in to _any kind of set
"CoasJ]Up to six tubes. Constant voltagae
send gives set more power. Costs no morg
than set of good ‘‘B’* Batteries, Sol-
oo idly built {n beautifully finished metal
e | case, with genulne Bakelite top,
SEND YOUR ORDER NOW
Don’t blame your set because run down *‘B**
Batterles won’t let it work right. Order your
| Eliminator NOW, Write rame and address on a
plece of paper, pin a dollar bill to it, and mall
it TODAY. Pay postman balance ($6.95 plus a
few cents postage) when he dellvers your Elimi-
nator. Use it ten days. If not more than satis-
fled, return it and get your money back.
E ROLL-O RADIO CO.
Dept. @4 3d & Sycamore, Cincinnatl, 0.

THE MIDGET SLIDE RULE
instantly adds, subtracts, mul-
tinlies, divides, solves propor-
tion, gives all ructs and bow-
ers. Lodaritims., Sines. (‘os-
Ines. Tangents, Cotangents. Lte
Also gives deeimal equivalents,
lettered and numbered drill and
tap sizes.

More than 110,000 sotd, more
than 2000 unsolicitated testi-
= manials. Tie Engine-divided
scales are on white finished aluminum and are grease and
waterptoof.  Diameter 47, I'rice with Instruetion Book,
£1.50. Pocket Carrving Case, 50c extra, Cash or (. O. D,
(Catulogae free. Your money back if you are not satisfied.
GILSON SLIDE RULE COMPANY, - NILES, MICH.

Wonderfq), new_ device, guides your hand; correcta
our writing in few days. Big improvement in three
ours, - No failures. Complete outline FREE.

Write C. J. Ozment, Dept.43  St. Louis, Mo.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park PI.,
New York City.
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Science and Invention for December, 1920

be gauged by its utter freedom from all error,
how little of it would escape the junk heap!.
MariE S~ow,
. Tampa, Fla.

(Concerning your statements on Astrology, vou
have made the assertion that some astrologers
count the life of the subject from the moment
of conception. How can any astrologer count the
influence of the plancts from that instant when
medical men themselves do not know when con-
ception actually occurs?

You make the assertion that the “wise man
rules the stars and the fool obeyvs them.” How
can the fool obev anything which does not give
him audible commands? How can he obev the
stars when he does wnot know <what their in-
fluences are, if there are any? li'e deny the
presence of such influences.

We do cousider the kind of training that an
tndividual has as being wery important in its

‘

bearing upon the future life of the child. wo
children brought up in the same home turn out
differently, not becanse one is influenced dif-

ferently "by the stars, but because the environ-
ment of one of the children is markedly dit-
ferent from that of the other. This =il take
place crven 1f a family has as many as seven or
eight children. .

If you have a brother or a sister, you <will
remember that many times he or she wwas able to
do things which, if you attempted to do as well,
would have brought upon you the censure of
your folks. You will undoubtedly vrecall that
many times your people showed favoritism toward
one of the children in the family. Consequently,
the training and envivonmental stimuli twere en-
tirelv different in cach case.

If the stars rule or control

individual, they must control it in
all odds. Your statement that the
and do mot compel” is wery much
nous cross-examnation answer,
ber.””  Neither of thesc statements mean anything.
It is just a way astrologers have of trying to
“pass the buck.”
. You assert that “horoscopes are very often i
satisfactory.”” Why use the term “very often?” IlVc
make the statement that horoscopes are always un-
satisfactory, that they are never accurate, and we
stand ready to prove this statement. Even those
hovoscopes written by a college of painstaking and
conscientious astrologers and then averaged can
not be any more than fifty  percent. correct. The
average number of guesses to a given question will
always result in approximately the same percentage
of accuracy.

Astrology is a very old science. It is older than
astronomy, but instead of improving with age, it
is becoming worse as the vears go along, because
now we kwow which things do influence our lives
and we do not follow the sheep at the head of
the herd.

Your statement as to whether or not the clock
was right when a child was born, may. of course,
carry some weight. As far as a difference in
clocks of half an hour is concerned, we doubt that
such a difference always takes place. It is known
that Kaiser Wilhelm 11 was born at 3 P. M. You
don’t mecn to infer that the half dosen or more
physicians who were at the bedside at the time of
birth all had clocks or watches with them twhich
varied as to the cxact time of birth?

Also, please vemember that even though the plan-
ets still hurtle thvongh space at a terrific speed their
positions do wnot wary to such an extent that a
difference of a few minutes would be apparent.
The exact positions in the heavens could only be
calculated, and then the possibility that the planets
awere miles from this position, due to the length of
time which it takes for a light beam to reach
this earth from the plancts, and also due to pos-
sible refraction or bending makes it ridiculous tor
any astrologer to insist on the time correct to the
second.—Editor.)

the life of any
the face of
“stars incline
like that fa-

Editor, SCIENCE AND INVENTION:

The article on “Astrology”’ in the current issue
of SciENce AND INVENTION is highly interesting.
The following four hundred year old quotation
from Luther, in which the Reformer uses very
similar arguments against this fake. may or may
not he new to you. With characteristic distaste for
anything that savored of superstition or trickery,
Dr. Luther expressed himself rather feelingly
about astrology:

“I praise astronomy and mathematics, which
have to do with demonstrations. For astrology
1 have no respect. 1 have no patience with such
stuff. Let any man answer this argument. Esau
and Jacob were born of the same father and
mother at the same time and under the same
planets, but their natures were wholly different.
I caught the I'ope by his hair, and he caught me
by mine. I married a runaway nun and begat
children with her. Who saw that in the stars.
Astronomy is very well, astrology is naught. The
example of Esau and Jacob proves it.”

Such statements of course scandalized Melan-
chthon., to whom astrology was almost an article
of faith.

The translation given is that of Dr. Wm. Dall.
mann, on page 277 of his Luther (Concordia
Publ. House, St. Louis, 1917).

ArTHUR PIEPKORN,
Concordia Theological Seminary,
St. Louis, Mo.

(This letter speaks for itself. Need we say

more?—Editor.)

(Continned on page 751)

don't remem-

'MEN--BOYS, 17 UP

Man-power

Four millions of the best man-

The laboratoriesand
shops of industry are
the sources of many
of the enduring at-
tainments of our
times. In the Gen-
aral Electric organi-
zation is an army of
75,000 persons, co-
operating to make
electricity do more
and better work for
you.

power of Europe perished in the
Napoleonic conquests.
conquest
industry is always creative.

Military

is non-creative, while

In the last ten years one American
manufacturer—the General Electric
Company—has created machines
having a man-power forty times
as great as that of all the lives
lost in the Napoleonic wars.

GENERAL ELECTRIC
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TRAVEL---See your country on government pay
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IMMEDIATELY
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Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—§2.50 a
year. Experimenter Publishing Co., 53 Park Pl,
N. Y. C. b
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Choose as Your Profession

Electrical
Enginheering

Electricity offers a brilliant future to the voung

man who is about to choose his career. Never be-
fore has there been such wonderful opportunity in
this great field. Big paying positions in electrical
work the world over are open

Bo So DGEI‘GG to trained mler]l_ ; men vyhao]
q possess specialized, practic.
in 3 years knowledge. Come to the

School of Engineering of Milwaukee—the largest
the best equipped electrical school of its kind in
America. Here you are trained in both theory aud
practice by a faculty of experts. You learn in large.
finely equipped laboratories. If you have 14 high
school credits or equivalent, you can become an
Electrical Engineer with a Bachelor of Science de-
gree in 3 years. If you have not finished high school
vou can make up the credits vou lack in our short
intensive Junior Electrical Engineering course.

Practical Electrical Education

[.earn by the thorough approved scientific meth-
ods which our twenty-two years of specializing en-
able us to give you. In addition to Electrical En-
gineering, the following complete courses are given:
A.C. and D.C. Armature HWinding—Hiring and
Testing — Practical Electricity Electrotechnics—
Commercial Electrical Engincering—Jiunior Elec.
trical Engineering and Automotive Llectricity, and
Radio Sales and Service.

EARN WHILE YOU LEARN

You can earn money to help defray your ex.
penses while learning. Our wonderful co-operative
plan brings an Electrical Career within the reach of
every ambitious man. Our Free Employment De.
partment secures positions for those students who
wish to earn part or all of their expenses. In addi-
tion, the Department twill help you get o good posi-
tion in the Electrical industry when your traiming
is completed. Daily Broadcasting W.S.0.E

New Term Opens January 3rd, 1927
Big Book FREE

Mail the coupon today for our big new illustrated
catalog. Mention the course that interests you
most and we will send you special information.
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RADIO WRINKLES
Variable Grid Leak

Science and Invention for December, 1926

By mounting two sets of grid leak clips as
above, and placing two different values of leaks

in them, four values may be obtained.

Either

one of the leaks may be used separately or
they may be connected in series or in parallel
With values shown, resistances of 1 1/6th, 2,

3 and 5 megohms may be had.

—Herbert Claybaugh.
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Get rid of the uﬁsightly lead wires from your
loud talker to the receiving set. This is the
only kind you can't trip over.—J]. C. Foreman.
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Plunger-type variable grid leak may be mount-
ed as shown to permit adjustment from in front

of panel.—Masichi Hori.

Socket for UX Tubes

BASE WITH PRONGS
REMOVED
4

_SPRING
CONTACT
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IN THIS ORDER

MARK BINDING POSTS

A neat socket for UX-type tubes may be made
by mounting a bakelite tube base as illustrated

above.—R. A. Marks, Jr.
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Be 1 Man of Mystery! Amaze and
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The Astrology Humbug

; (Continued from page 749)
b

Liditor, SCIENCE AND INVENTION:

I have just read your challenge to astrologers in
vour October issue, and wish to be sent the data
for the threce horoscopes. However, in order to
cast a horoscope not only the exact moment of
birth is necessary, but also the exact place so
that one may use the correct latitude and longi-
tude. It is also neccssary to know the sex, for
the masculine and feminine principal has different
rulership. (This was sent.—Ld.)

From your experience with so-called professional
astrologers, I do not wonder that you are thorough-
ly disgusted. The sort of astrologers who do ot
work from an accurate horoscope and who merely
tahulate consecutively a series of influences are
mdeed pseudo-scientists who obviously are preying
upon the ignorant public to extract all the money
they can. The trouble is mot with the science
of “astrology, but with the interpretation. Since
a horoscope is a “map” of a life in all its al-
most infinite complexity and inconsistency, it is
evident that the wisest, most competent astrologer
must weigh and balance with utmost care in
order to render a judgment which approximates
the truth.

Therefore. I am glad to see your offer, for I be-
lieve it will bring a response from sincere and
competent astrologers who will prove to you and
through you to your readers that astrology is a
true scicnce.

After completing a scientific college course 1
looked upon astrology and all kindred subjects
with great contempt. So bitter was my prejudice
that it required the most overwhelming, repeated.
and conclusive cvidence to convince me of astro-
logy’s truth. Now I know that the astrological
in%uences, that seem so very impossible and ahsurd
can be explained as logically and reasonably as any
other of the laws of nature.

Pardon me for saying this, but your discussion
of the law of gravitation in connection with
astrology exposes your total ignorance of the sub-
ject and palpable unfitness to set rules for a con-
test of its truth. If you, as editor of this con-
test, are really sincere enough in desiring to fin:d
an explanation of the natural law involved to read
a short series of manuscripts which will make the
principles clear to you, I shall take pleasure
in informing you as to where you may secure them
at trifling expense.

And don’t you think for the sake of fairness you
should acquaint yourself with just what astrologers
claim to he able to do before establishing rules
for your contest? As now stated your demands
are unreasonable, particularly those relating to
some public event.

A horoscope of an individual merely maps the
organization of his sub-conscious mind at_the time
of birth. Then by progression the major influences
that play upon the sub-conscious mind from time
to time are shown. These influences set up sub-
conscious desires and trains of thought that
cause the person to react in certain ways, just
as the degree of heat causes us to act in a cer-
tain manner. The weather predictions tell us when
the day will be hot, hut. while, from that one
could judge that each person will act correspond-
could one judge the exact detail of the

ingly, .

individual’s reaction to -the hot day? Will he
drink ice-water, seek shade, go to the shore,
swim, or what? The horoscope shows the suh-

conscious urges stimulated, their combinations,
the intensity, and the harmony or inharmony and
the departments of life concerned. But it is out-
side the province of astrology to indicate the exact
details in which these definite influences will ex-
ternalize. The samc law holds for public events—
the sort of influences operating at a given time
are predicted, but to picture the details through
which they will work out is impossible, at least
to astrologers of this age.

If you wish an cxample of the practical ap-
plication of the value of fact obtainable through
astrology, you will find it in a very interesting
series of articles published in Collier’s May 15,
33, 39, 1926. 1 believe Evangeline Adams, the
astrologer who furnished the information, is reli-
ahle. Two other New York astrologers whom I
helieve to be reliable are Kevah Deo Griffis. 45 E.

$8th St., and Miss Elizabeth Aldrich, 535 W.
160th St. May I suggest that a personal inter-
view with one of these persons might prove il-

luminating?— (7t did—see Notember issue.—Id.)

If you and the other editors of ScrENcE axpD
INvENTION sincerely desire to discover and present
the truth instead of attemipting to verify your
preconceived opinions, I have in this letter in-
dicated the sources through which you may do so.

Whether or not you avail yourself of the op-
portunity to acquaint yourself with the principles
of astrology in a scientific way hy securing the
brief manuscripts I mentioned will reveal to me
and to my astrological associates your sincerity or
lack of it.

Believing that you are desirous of presenting the
truth, whatever it may be, look forward with
interest to your reply.

Mrs. Tone G. WiLLiaus.
San Francisco, Calif.

(Continued on page 754)
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You've never seen anything like it, fellows—
this new Multicolor Meccano. Part after part
| gleams with brilliant colors, that’s why the
models you build are so realistic. And all of
| Meccano’s famous engineering quality is still
there.
We wanted the best colors, so we selected
Duco, the same that is used on the finest auto-
mobiles. This will not crack or peel, and
Duco-finished parts cannot rust.

Send For This Book
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ered the Perfect Toy.”” It tells you all about
the new Multicolor Meccano. Scnt free for
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Building with Meccano is dead easy. No study
required. Build your models in bright colors
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You'll give the gang a surprise with your up-
to-the-minute Multicolor outfit. No more
colorless, dull models for vou. This is the
dayv of the new Multicolor Meccano.
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Our Spirityalistic !
Investigations ‘

By DUNNINGER
(Continued from page 693)
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tions of the Orient, reflected in bits of
ornaments that were scattered artistically
about. Upon a slightly elevated platform
the Rajah stood. and affer inviting all to be
seated, the lights were dimmed, save for
two lamps in opposite corners of the room.

The subjects of his speech were well
chosen, well rendered, and seemed to come
from the lips of one entirely sincere. Per-
haps this was a complex with our mystic,
as his talk was truely convincing. He took
pains to explain that delicate subjects were
often discussed through the mouths of the
dead, and in consideration of the privacy
his believers demanded, he did not think
it policy to deliver messages in public form.
This was his excuse for giving these private
seances in individual form. Expecting to
see a psychical manifestation, and believing
to be in for nothing more than a lecture, I
felt a keen disappointment, but this was
soon relieved. as the spiritulist announced,
that in consideration of the many new faces
present that night. he was about to offer
a most unusual demonstration in spirit force,
by causing a table to levitate in mid-air, by
psychic controll T was now all ears and

THE MYSTIC
HAND

The diagram above shows how fake medium

causes table to rise by showing artificial hand,

secured to her right arm by meansg of the at.
tachment illustrated.

cyes.  The attendant brought forth a small
bridge table, the folded legs of which were
quickly opened, and the table placed in the
center of the room. Whether the Rajah was
also a student of mind-reading or not, I
cannot say, hut looking directly at me, he
quickly said, “Ii you are skeptical, you
might inspect the table. T would, in fact, ap-
preciate your assistance in this matter if
you will™  Thanks to this invitation, I at
once procecded to do as he requested, secret-
ly pleased that I had been chosen.

It was plain to see, however, that the table
was unprepared, so I pronounced the ex-
amination satisiactory, and slowly returned
to my seat. “I'd rather you would help
me,” said the wizard, quickly. “Please bring
vour chair closer, and seat yvourself to the
side of the table.” I obeved. “\Vill two
or three other subjects accommodate, and
do likewise,” came a further request. With
little coaxing, another gentleman and two
Tadies stepped forth. They were seated about
the table in a circle, and we were all asked
to place our fingers lightly upon the table
top. The Hindu placed his hands, to his
head, and entered decp . concentration.
Several moments elapsed. In a soft, dis-
tinct tone, and with slow, drawn words, he
commanded . . . lift your hands into the air,
and in the name of Allah, I command the
spirits to use their unearthly influence to
cause the table to rise. Slowly the quartette
lifted théir hands, and the table did rise.
Amazement came over the faces of the
spectators.  Sounds of surprise were mur-
mured, and in dramatic fashion, the medium
maintained his pose, as he uttered words in
his native language. T.ower your hands . . .
came the sharp command. We did, and the
tahle slowly followed to the ground. Raise
them again . . . he shouted, and once more

WWW amaricanradinhictorvy com
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the table clung to our finger tips, as if some
magnetic power had suddenly settled within
us, and radiated its force of attraction into
this piece of furniture. While all this was
going on, I tried to ohserve things as rapidly
as the time would permit. There was noth-
ing heneath the table that would cause this
levitation. The knees and feet of the
strangers about it were not touching it in
any way. There was no evident explanation
as to how it might have been accomplished.
Silence again prevailed.
removed his hands from his face. and with

Slowly the Hindu |

a much exhausted expression, sighed deeply. |

As it in great effort, he quietly asked us
back to our seats, and then uttered another
short address, which
spokesman  selling some product or other.
We were presently informed that the meet-
ing was over. The spectators quietly arose
and many of the newcomers rushed to the
Hindu, to shake him by the hand, and con-
gratulate him upon his marvelous powers.
There seemed no great haste for anyone to
leave, as they all stood about in small groups,
exchanging views with one another still ap-
parently impressed with the mysterious
spectacle they had witnessed.  Observing
that Rajah Hassid was busily engaged in
controversy, 1 took this occasion to make my
exit, and was helped by the attendant, who
politely ushered me to the door. My host
left with me.

“\Well, Dwminger, what say you now?”
he asked of me when we were some twenty
feet away from the threshold. An expression
of victory o'ercame his countenance. He
evidently felt I had been mystified. Such
was not the case, however, dear reader, as
I at once proceeded to explain to my gullible
friend.

The Hindu used a confederate in his worl.
She was none other than the lady who sat
directly opposite me, at the table. I had
observed that throughout the evening, she
wore gloves upon her hands, which reason is
quite apparent. The gloves concealed two
artificial hands, which were placed upon the
table, and remained in full view of the
audience, while her natural hands stationed
themselves in firm grip upon the surface be-
low table top, and raised the light piece
of furniture into the air, as the Hindu
dictated. A smartly tailored dress, with
flowing sleeves, was not alone becoming to
the charming Miss, but helped well to con-
ceal this action from the spectators, as the
flowing sleeve cffect covered well the action
of her double hands. The angle at which she
sat, well away from the spectators, made it
quite impossible for all others about to sec
this, with the probable exception of Rajah
Haussid, who stood directly in back of the
lady, but knowing well what was taking
place had no particular interest in watching
the lady’s actions. This charming creaturc
nust have been the “Spirit Force from the
East” referred to so proudly in the medium’s
slogan.

A “REEL” AERIAL

A portable 100-foot antenna which looks like a

very handy device. Hard drawn flat copper

wire reels up inside a pocket size metal case.

Cord and plug is provided to connect aerial with

set. .Case is 4%4” diameter. Weight is 20
ounces.

rescmbled a good |

F A

L't it natural?

A EUROPEAN WIT says, “Americans not only
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Mechanical
Engineering

Learn at Home

MecnaxicaL Engineering embraces the design, con-
struction and operation of machines and machine
tools.

It is a profession which offers almost unlimited
oppor-unities to men who combine natural mechan-
ical ability with technical training.

For this is The Age of Machinery. Almost every
convenience, luxury or necessity which we enjoy de-
pends on machinery for its production or adaptability
te' our needs. Every new invention multiplies the
opportunities for competent designers, builders, erect-
ing engineers, etc.

One of the best ways to train yourself to secure
a position as a Mechanical Engineer is through the
home-study courses of the International Correspon-
dence Schools.

These courses are complete and up-to-date, and
they are especially arranged to meet the needs of the
student who studies at home.

They are particularly helpful because they are
written by well-known mechanical engineers who
have had years of practical experience in this field
and who know the quickest, best way to solve every
problenm.

Just mark and mail the coupon and we’ll gladly
send you Free Booklets describing the 1. C. S. courses
in Mechanical Engineering or any other course in
which you are interested.
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Box 6i75-E, Scranton, Penna.
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[l Drafting OPatternmaking
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O Better Letters

{J8how Card Lettering
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[iBusiness English
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O Rallway Mail Clerk

0 Common School Subjects
{JHigh School Subjects

[ Traffic Management

{] Business Law

(JBanking and Banking Law
(] Acg)um.ancy (including

. P.AL)
[ Nicholson Cost Accounting
[ Bookkeeping
(1 Private Secretary

L[] Salesmanship O IMNustrating
Name.....cooovieens
Street Address..............
City. ....State
4§00 machine. Guaranteed &5 yrs.
Made of Steel—not a 'Loy.
TRIAL - 5 D
SEND NO g o]
MONEY elal Cest

| Just name angd address. We will ship
immediately. Pay postman $2.50 plus
postage on delivery. If not satisfied
"after 10 day trial money refunded.
Agents Wanted.

| Baby Calculator Safes Co.. Dept. 14
P.0. Box No. {118 Chicago. Il

\ MILITARY
i AUTOMATIC

Biggest bargain. Flash-like, accurate, har
hitting, Blue steel, checkered grip. A real
he-m@n'sgun. With extra magazine. Shoots
20 quick, hard and straight shots. Send no
money. Pay pestman our price, plus posts
ouey re

andedif youa:
Federal rder
way, Now York City,

Corp.,
Dept. No: T80

The Astrology Humbug

(Continucd from- page 751)
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(As in the - other letters requesting astrological
data on the lives of three individuals. e would

*advise that we have also' forwarded the data to Mrs,

Williams.

e do not claim that exvery astrologer is know-
ingly  humbugging the public. As a matter of
fact, many of them believe in astrology and they
are_absolutely sincere in their beliefs.

You ention in your conmnunication that horo-
scopes cannot be cast on natters relating to pub-
lic events. This being the case. your opinion is
not in accord <with that of other astrologers ana
certainly docs mot jibe with published articles
i wwhich the astrologers wnot only forecast the
day’s lucky hour and the events that <will prob-
ably happen during the day, but also gize fore-
casts for the sweek, month and year., Can it be
that the astrologers themselves do not know their
capabilitics?

e thank you for the veference to Mrs. Doris
K. Grifiis or Kevah Deo Griflis about wwhom vou
write that “an interciew might prove illuminat-
ing.” It did. As a matter of fact, it was so il-
luminating that it was made the subject of an
article in the November issue of this publication.
You may vecall that we scut the birth date of
Kaiser TVilhelm to Mrs. Grifis. e also sent
her a mouey order for $25.00. and we received a
horoscope which told us that we were the Kaiser's
double and told all sorts of remarkable things that
were never. true. The text of this horoscope is
given in the aforementioned article.  Possibly
after reading this article you will change your
opinion as to the reliability of horoscopes as cast
by Mrs. Grifis.  IWhether Evangeline Adams or
Miss Aldrich are in the same class probably re-
mains to be scen.—Editor.)

Lditor, SclENCE AND INVENTION: .

The attention of the writer has been directed to
the cditorial entitled, *‘The Astrological Humbug.”
and the article “The Truth .About Astrology’ cir-
culated in the October issuc of SCIENCE AND IN-
VENTION.

Enclosed, you will find four blank applications
for Astrological analysis, which we ask vou to
fll out carcfully and honestly. 1 care nothing
about the names of your subjects, merely give the
initials in the place allotted to names. but be
careful to fill in the remainder under the caption
“Information.”” except that if the minute of birth
is in each case known. the personal description
may be omitted. Be certain to give the sex of
your subjects and incidentally, the dates of death.

You will find enclosed a self-addressed envelope
for the return of these blanks, properly filled out.

In addition to your three test cases. kindly
give the following, in regard to your subject.
Florence B., born January 1Ist, 1889, dicd Januarv
2nd, 1919, and on which you dishonestly trapped
some practitioners, whether they were honest or
atherwise is beside the question (sic.) The point

that I am raising here is that in your zeal to
discredit something of which you are evidentlv
tgnorant. you resorted to and employed dishonest

and dishonorable methods.

Kindly fill out one of these blanks for Florence
B. in full. heimg careful to give me the residence
of the Mother nine months previous to birth. [
would like you to mterview that Mother, as also
the Mothers of all your subjects, and ascertain
whether the periods of gestation were normal, long
or short, whether the deliveries were natural or
forced, or delayed, as this information is necessary
to the work before us.

I note that in your copyright announcement
your rights are not reserved, that articles may
be reproduced by giving credit to your magazine,
ITowever, as the work hefore us necessitates the
reproduction of these articles, either in part or in
whole, we would appreciate your written permis-
sion.

Congratulating you on your very able efforts in
eliminating the frauds and charlatans from (we
hope) all departments of science, and thanking vou
for your kindly attention to the requests lercin
made, I remain

"Dr. Ciras. A. Logax,
Fairhope. Alabama.

(This is the information we are requested to

daices)

Name in full ... oo oL Race .........
Date of birth ..... ....Place of birth ..........
Time of birth—hour . Minute... . A.M. or I’
Type of birth—normal..........

Prenatal  term—normal. ..
Mother's residence at time of conception

I’ersonal  description—Photographs are  helpful
where they can be lent.

Height ...... Weight .. Built—Slight......
Medium. ... Ileavy Flesh—Firm..... Soft 50
Muscular ........... Y e 800

Complexion Ruddy...Pale...Dark.. .Freckled....

Arms and legs—Long....Short (in porportion to
body) ... ...,
Eyves—Color ......Shape—Round......Oval.
Small .w.... ... . Large .....:.....
Set straight..... slant..... Close

(Continued on paye 758)
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10m SAWYER'S
COMING BACK

Yes, rightinto your own home. in the Pathfinder. Tom is alive
agaln with allhis impishness, his halr-ralsing experiences. his es-
capades. his thrilling rescues, his questforadventure—thevery
same Tom Sawyer who made Mark Twaln famous—and
he's coming to you in the Pathfinder. The Pathfinder editor is
spending a lot of money so that everybody may have a chanceto
read this most popular of all American stories. The only waytose-
cure this story exceptin costly book formis to read the Pathfinder.
Everyweekthe Pathfinderisloaded down with justthe thingsyon
wantto read—world news and pictures, brilliant editorlals, stories.
travel articles, puzzles. humor and miscellany. The Pathfinderis
the nation’s most helpful and entertaining weekly magazine with
nearly five milllon readers —and it comes to you

direct from the seat of government. Notsold on q {
newsstands or streets, Mark Twain's master- =
piece, Tom Sawver, will begin in the Path-
finder early in 1927. Why not use a Path-
finder subscription, including Tom Sawyer,
for Xmas gifts? You can get the Pathfinder
every week for one year, 52 issues, for
only $1. 3 subscriptions, $2. Giftan- ¢
nouncement cards, giving your name as
donor, mailed if desired. If you do not h | l e ‘_‘“'-
know the Pathfinder and wish to see it we Fo i, e T
will send it on trial for 3 months,  Huck Shows Tom
13 issues for 15¢, coin or stamps. the Dead Cat
PATHFINDER, 34f Langdon Sta,, Washington, D.C.

. SURE you can sell Radios |

‘when you can put them in on Free Trial and
ack them with a money-back guarantee! [}
0 salesmanship or experience necessary

Heres is a line good for 3500 a month, essy

Tube Consol We Trade-in
Z.Jube Console 'y O1d Sets!

quanc&r circait li-
censed by U. 8,
Navy Dept., two-
tone cabinet built
in loud epeaker.
List, $117.00

S-TUBE TABLE
MODEL
Tuned Radio Fre-
qu:may(}l!x;cuits?h:-

cabinet.

i Brite, $50.06

Agent’s -
Demonstrator

@ bueiness with our enormous stock and bi:
factoryback of you. Write Today for cum
[ pleto details of sensational offertoagents.

a PREMlEg ELECTRIC CO.
!nnu Street n.

Special
Price

$24.50

Tells how you can make big money in
'l,world‘s newest and greatest field. Pre
! sents lifetime obDortunity in Radio

Right now we want live agents and

dealers in every locality. $60 to $109

Profit

send name

big iHus

trated book rxplain

ing liberal profit pronesi

tion and how to get latest radio
gonds  at  wholesale.  Also
Drices on parts. sets and ac-
cessories and amazing soecial

REE., Write teday

offers a!l F
Standard RadioCo. {312, Walnut st

MODEL MAKING
When you have made your Madel Boiler,
you will naturally wish to mount it with the
best Steam TFittings obtainable. We can
supply accurately made miniature Xteam
and Water Gauges, Nteam Valves, Pumps,
etc.. also finished Engines aud Doilers suit-
able for Model honts and stationary pur-
peses.  Special work to erder. Large illu<-
trated catalog 20c¢ (refunded on first orider).
BATHE MFG. CO.
Dent. 2. 5214 Woodland Ave., Phila., Pa.

66 Miles on1Gallon

Amazing New Auto Gas Saver

All Make Cars. Spare or Full Time Agencies Wanted
verywhere

1 FREE TO ADVERTISE
B'G PROFITS to any MAN WITH CAR
CRITCHLOW, T-863, Wheaton, Ili.

€. McNell—-Earn money thru famous McNeil Banjo Course.

Easy as A B C with CHORD-CHART SYSTEM and phono-

graphrecord by Chas, McNeil, 5 years with Brunswick.

+# Easy payments. Write for Free Book_and Ranjo offer!

. ~'NMCAGO TENOR BANJO INSTITUTE

“  Dept. 1959 1621 N. Lincoln St.. Chicago
.

Inventor,
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BUILD YOUR OWN GRAND-
LRSI | ik sutms aenude-30 Days Free!
- - -By LOUIS A, BREITINGER i ; : SEND COUPON FOR AMAZING SPECIAL =y

NTIL recently many homes in which ”y&n‘.’uﬂﬂ"ﬂ:mﬂ”'mm Fonaof Ameritars

" a Grandfather’s Clock would be warm- 3ucemn'|'|"§'.’ar. Many bﬂnsﬂﬂh-:n“'in' oy

ly welcomed, were necessarily de- bﬂ?’.m oot B ﬂco--"?mu':r'vm:nwsfu Coate
prived of having one by rcason of their pro-
hibitive cost; hut to those who have the
knack of building things and the patience

ingup to 4 muumuch. .Nory easy to operato

'B] %IFUL’ BIG~POWERFUL
‘Selective

and skill to stick to a job until it is finished, Tonpt

the opportunity of building a Grandfather’s T 7 in. 3?,%.“ éo?g”‘?“ﬁa?'ﬁf'c

Clock is hereby presented. Many handy ﬂ",';'“'gnbﬂt"k po” nm;{i‘é,o mﬁﬁ% .....m"{,.. %th o k.

men will not mprely build a clock for their ‘-""’ : trgm'or ’ Our Factory pﬂces s,ve'ou Up'to 1/

own use, but build others for profit. ey OLESALE SEND NO MONEE g‘zﬁ"m'?-:e': ,4973
Amﬁm&”&_ Ultn-s {not Illﬂ! H:rrlnarveo -

® ous vaius in 8 big &mi sad 6-tube, 3-disleet: Retail List

Rakelite o nels, Tals beautifally
) ﬁnl-.ﬁ‘edh: ”':‘ D:o oateh cabineta: Con

nsers everywhere leave little for n- to add.
nect K- r& Cablea, leaturu [too
n

Reports from

r These are only a few of the many In our fles ich

¥ _ num crou-'.ome jon] of hi lzb-pnccdlets we receive daily. Send coupon for plenty of nd itional
Sendfor Amazing Low* Unitunes: Price  proof, testimony of nearby Gsers and SPECIAL OFFER

UNE' SEPARATES CHI-'NEWYORK LOGS !63 STA‘I’I NS Buf- (far superior to moat radios costin; eat
CAGO LOCALS. Chlcago With 4sta- alo, N. Y. I recewed on, 11:05 | dea! more. All stations eome in Em and
ogns t‘::gaadcn& o t thana cﬂ:le away, on Mgndny night but tézem wals &80 llnu]cg clear ontheloud speaker. Tullis
e al nothel Cﬂl’l une ant eep se] ll'l(e]' erence it was not ver, ain, alae
arated as hlg a8 16 _Chicago stations on logged 163 stations in 7Y 2nd Canada. D;’[:';':E&flﬂmvf,i GlAND 8 “’55 SETS.
. Even during thesum- \ntlsﬁed uset of Miraco. Norman W. Ives. think there ia a better 1
mer 1 fl’e‘luently got stations _clear and NEBRASKA HEARS PORTO R1CO ON ceiving set made than e
loud on speaker asfar away as Colo., New SPEAKER Spencer, Nebrazka, Using the € mace a

others. [Miraco3 wehave often b enrdMexlco ity, M';ﬁco‘:l sthit"?:'l:’;:r:ﬁf"e':g

Rico, M Florida, Ottaw:
Shotier station 1o, 43 instant.. Tho bda nd Vancemvet. . . rCa Gitforota—dintamce. 5.5
!el;cﬁ::n:y I:zla:nnzmg, the lﬁ lssahbe?ruty Ig]ong tbehynuﬁcagoastHAh thlﬁ Dovefia: |milea ot this oF on lond-
O chaeffer, the spe: ve also hear 1=
EBST T8 CORST Thirouau iocats . Peru, South Americn H: 33 Sebmidt, |speaker plain, when others
o Omaba, Nebraska. Mir- TONE, VOLUME, - - tube gets. Also have heard Can

acois a wonder for dis- ll)(ans Wc;htka olur an’c:eﬁ:g enll::cnl y
tance, volume, tone. We because of ita volume
bave b local broadcast. |dom from howling. Altbough 1 dt;‘;xot try
gTams CALIFBRNIA HEARS PENNA. HE
ing stationsbere andshe nd, Cal.: Lo y KER. San Rafael, Cah?“l x'a'm
t d Hava ’oed three c:off ox;]r. ‘sots Hn‘d wnlr:
eve] led of wl -
°% qUALS 5240 SET. Onlk oes out here. I have logged Sﬁaurt:ggn
all, H. N. r. S. D. Miraco works fine. Selective and|which I can get nearly nny time 1 try,
BEATS OTHERS TY.|plenty _of volume. ‘Stations loired in- MexICO City on the South to CFCN, Cal
Clevehnd 0. Ha clude Winnipeg, C-nadl'PWX avana, lgary, Canada, on the N
some pretty good radi With other ipet (Mexice City, Mexico. |lulu fo the West and k. Pitts
sets and this recei s them guessing. uite & few sets, orie coating |the East.All on Ivud -Duker. clenr und
i 7 v%nmeandm—lmed,thutout b “ %4'0 nl_c:n ‘'t see where it plnn. v 1. Sha
one aeveral o were cut outlis anybetter.Clar~ MTOW YR ON, Pioll.erB lId.l'l
WTAM( werful Ioml lhtlon\mﬁwints resce ngch_ H -P Mira E Clllcllln.tl P m of SOB

= 403
u "ro LONBON rnop |ov:A. S0eERIOR" Sl‘,'“THOUT.. i - -end' re‘eml.mwn. AMAZING

. Colo.
Fla., Cuba, Neb. and many other states.
. B, Fowkes.

oc,
certainly en 3
don, KY! O Honolulu Hnw KA?S&n Melnco-ged:ayol“t: o

etation in Ireland:{equal to any J-;dlo l ADDRESS)

Sould not get call lotter. John Kubn:) 1 ever hear

TRAVEL for “"UNCLE SAM”

RAILWAY POSTAL CLERKS—$1900 TO $2700 YEAR

Mail Carriers --- Post Office Clerks I/'F‘R;NKL,N INSTITUTE,

MEN—BOYS 18 UP /  Dept. D-184. Rochester, N. Y.
Steady Work. No Layoffs _/ Sir<: Rush to me. without charge, (1)
Paid Vacations. 2 Namble Railway Postal Clerk coachlng Jes-

N 5 Q” sons: () List of 1. & Government jabs
.Commen Education Sufficient 3% i open’ to men and women, 18 up; (3)
Travel—See Your Country °° send $2-bpuge book, “*Government Jobs."”

Many U. S. Govt. Jobs

open to women F NI, et e bee e,
;“MAl\lﬂLEDclOAl‘:'PE?.'¢ // PR 0

i Build Yiour Own » lt' \
Grandfather’s Clock | NO]/'B 1€S\
wzth our help ke Ross Radio ring is a mine

tature crystal radio receiving
set. Wear it as a ring—use
it as a radio. With a phone
and¥aerial brings in local sta-
tions clearly and distinctly.
Results guaranteed or money
refunded.

PRICE 50c. POSTPAID

The Jewish Nickel

w\ Fun swith these never ends,
§\ try them on the grocer, the
") street car conductor, Your
friends and watch  their
faces—keep a few on hand
always. z
No. 1195 10c each 3 for 25¢  75¢ a Doz.

e st s o S et ot St et et e e ) et Pt Pt s

Pull the trigger of this

You will be proud to have this stately Grand-
father’s clock in your home.

The drawings and explanations given

should be gone over very carcfully before We furnish blue prints, finishing ma- ) Ci Case!
starting the werk. The sizes given in the terial and instructions. Buy the Pistol Cigarette Case!
stock .schc.(lulc are necarly all finished sizes. works, dial, weights and pendulum O AL L e L T
Waist sides should be planed straight .a"\'l from us at surprisingly low prices. tective as well as amusing.
square to a length of 68 inches and width You make a fine profit building ar- No. 1428 .......Postpaid $1.59
of 10 inches. tistic clocks for your friends.
Pilasters are G8 inches by 134 inches, COMPLETE WORKS $5.00 OUR 164 PAGE CATALOG
i il y talog is ready for fun-1 Cen-
planed straight and square, glued to tge AOS{(watgrn;f{;:::;;s:ea;:imér‘;:r gl;ln'sh.:ﬁiqlnse‘;rgau%tﬁnssorn.nll‘l}ﬂu?rlaul;:r;\ gz‘exr]sucerscgn
waist sides as scen in sections AA amd B L. A BREITINGER . Pres the market. For only e in stamps to cover postage
use lots of clamps, and sec that the joints ; - : we will send it to_you. Mailed FREE with all $2,50
CLOCK COMPANY orders. AGENTS WANTED.
are up good and tight before gluing. Rabbet ¢
he back ed f 1 le to all the 1679 Ruffner St Philadelphia, Pa. AMERICAN BAZAAR, Inc.
out the back e {8 @QEEEE side to allow . 2 Dept. S12, 640 Broadway, New York City

back to be sect in.

unanny amaricanradiohicstorns.com. .
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E DEC, 926 Over 200,000 Gipres Fifty Cents.
:| Radio Listeners'

Guide and Call Bogl
RADIg i
iR 4

AN RONTDTITEY B IVIITIT QAT

Y7re pavipavr A AT BT

B WA

o

e

RADIO’S
FOREMOST
CALL BOOK

Completely Revised
and brought up-to-
date for Winter use

196 PAGES

Photos of Broadcast Stars

and Stations

SIZE9 x 12

A BIG, HANDY FRIEND

50c the Copy
ON ALL NEWSSTANDS |

7!

for

Winter
Reception

Winter brings Radio Magic,
Distance, volume, clarity—all
those things you may have
striven for all summer without
success.

Enjoy good reception to its
fullest — Radio Listeners’
Guide and Call Book (WINTER
EpiTioN) gives you the latest
list of every Broadcast station
in the United States, Canada
and Foreign countries, gives
wavelength, power, location
and even the hours of opera-
tion. :

Also this book has a whole
section of illustrated articles
on how to build sets and acces-
sories.

And the final supplement of
S. Gernsback’s famous Radio
Encyclopedia.

More data in one book than
you have ever before encount-
ered.

BUY YOUR COPY
NOW

Published by
The CONSRAD CO., Inc.
53 Park Place, New York

If your dealer cannot supply you
write direct

T
enroll
§] §HAWAIIAN
"L GUITAR <

Just as the
Natives [g

ly 4 Motions used fn
o x:; this fascinating
instrument. Our native
Hawaiian {nstructsrs e

each you to master
them quickly. Pictures

sho # how. Everything ex-
plained clearly.

Play in Half Hour Easy Lessons
After you get the four Evenif you don’t know
easy motions you play one note from another,
harmonious chordawith the 52 printed lessons
veyy little practice. No  and the clear pictures
previousmusicalknowi- make it essy to leam

e necessary Quickly. Payas you play.
Free Guitar > WII"KQ at t)nhc:eI =i
i Grail ou'li never he longrome
B ko Boe os woon s yoram B2 b enatifal Tavaian Guiar:
roll. Nothing to buy—everything Write for Special Offer and eC.'i"I
furnished. No delay. terms. A postcard wiil do. A
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc.
9th Floor, Woolworth Bldg., Dept.—— (40 New York, N. Ya
ApProved as a Correspondence Schoot Under the Lawa
of the State of New York

Agents Wanted

Anti-Mist

Guarantees Clear
Vision

You can quickly build a
biz money-making busi-
ness of your cwn selling
Anti-Mist.  Sells to aute sunply
stores. optlcians, draggists, cigar
stores, garages, railroads and street car combanies. Anti-
Mist makes glass FROST-PROOF, STEAM-I’ROOT and
WATER-PROOF. One application lasts 21 hours. Clear
vision guaranteed in all weather; money back Zuarantee
if it fails.

Others are dolng it
$50 to $100 WEEKLY Sells_on sight. Anti-
Mist retails at 35¢ for % oz. can—$1.30 for 8 oz can.
Send 35¢ NOW for sample 3 cz. can and full particulars

Gaston Mfg. Co., Dept. 5, 4216, Lincoln Ave..Chicago.lll,

Insure your copy reaching you each month,

Subscribe to Science & Invention—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.

WwWWW-americanrtadiohistorv com

The lower front rail is 16 inches by 634
inches. This is made of poplar with the top
cdge of mahogany. Dowel the rail to the
sides with two dowels in each end. Use
a screw between the dowels to draw the rail
up to the pilaster.

The base may now be moulded on the
upper edge and scalloped on the lower. Glue
and screw around the waist sides. Miter
the front piece first, glue that in place and
fit the side returns to it. Size the miter
joints before gluing to prevent the glue
working away from the joints. The bottow.
made of poplar, should now be screwed in
place, as 1t will help to strengthen the basc.
Sec that everything is straight, plumb and
square.  Screw a strip across the top on
the inside of the pilasters to hold the sides
temporarily until the hood is fastened.

The hood-front should he made up ol two
pieces, the front of mahogany 20%;  inches
by 102 inches by 1 5/16 inches: the second
of poplar. This piece should be as long as
the distance between the waist sides on the
inside, 10%% inches wide, 13/16 inch thick,
and must be square on the end, not mitered.
Miter the front piece and glue on the second.
Miter and fit the hood returns, which arc
11 7/8 inches by 6 inches by 1 5/16 inches.
Rabbet out the top and back edges ior the
top and back to set in. Lay off the 034 and
1134 circles, bandsaw to the line and smooth
up with a sharp spokeshave.

Care should be taken in clamping the
hood returns to the iront, not to draw ton
hard on the clamps, as the circle may he
contracted and held there after the glue has
hardened. Size all miter joints before gluing.
The hood and arch moulding is to be laid
out on a piece 24 inches by 8 inches by 11,
inches, and moulded at the mill. The re
turns may be worked in one piece 28 inches
by 2 inches by 114 inches.

The front moulding should be miterel
and glued in place.

Care should be taken to have everything
square and all joints tight, as any fmper-
fection will show up badly.

Dowel the hood to the waist sides and
fasten with hooks, so that the hood may be
removed to place the works in position. The
door is to have all joints strongly mortised.
the tenons should not go all the way through
the stiles, as they would not look well if
exposed.

Rabbet the inside edge of the door for
the glass.  The arch rail should be cut
at the mill.

In gluing and clamping the door. have
it on a level surface to avoid having a twist
in it, and be sure that it is square. The
door sits back from the pilasters 3/8 of an
inch, and three extra wide hinges should he
used to swing it clear of the hood and
pilasters.

Rabbet strips should be screwed on the in-
side of the pilasters to allow the door to
shut against—two on the sides from the
middle rail down (see sec. BB), and one
across the bottom; two on the sides from
the middle rail up for the dial frame to
rest against (see AA): the arch circle
furnishing around the arch.

The dial frame is intended to hold the
dial and should fit the hood and sides- neatly.
The joints should be strongly mortised. The
back may be made of poplar and either
paneled or in one piece. Panelling is to be
preferred as it takes care of the expansion
and contraction. In panelling make the lower
panel extend to the middle rail of the door.
The top and back should be screwed in. not
glued.

Finishing—Scrape well with a sharp
cabinet scraper and sandpaper with the grain.
using No. 1 and 0 sandpaper. Be careful
to select a good mahogany stain, only o
penetrating or water stain should be used.
Do not use stain that contains varnish. After
scraping and sandpapering, sponge the wood
lightly with clean, hot water containing about
a tablespoonful of glue. Allow this to dry
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Do You Speak
Correct English?

Or do you only think you do?

jZQ\:\:\\\“\;.&\«\ o

e

p “The MILLER
;:& SYSTEM is so clear
e / and simple that one
e seems to feel the
£ = actual presence of
the teacher’ (A
student in Alaska)

You owe yourself time for self-culture. S‘tqd‘_\-
the MILLER SYSTEM OF CORRECT ENG-
LISH as a basis. You can never rise to the top
in business or society, in club, church or _Imlge un-
less you speak and write correct English. The
MILLER SYSTEM is bright, brief a)nd practical
with entertainment and variety that will hold your
attention. Look it over without obligation and BE

YOUR OWN JUDGE.
Does Your English Embarrass or Betray You?

1o you know when you make mistakes?

You cannot afford not to knew your own language.
DO YOU SAY—in’kwirry for inq’ni‘'ry; ad’dress for ad-
dress'; cu’pen for cou’non; press'dence for prece’dence; hydth
for height; conver’sant for con'versant?
DO YOU SAY—between you and E; a raise in salary: a long
ways off; a setting hen; let’s you and I go semewheres; those
kind of men; that coat sets good; he don’t know as he can;
a mutual triend; rvefer buck? .
DO YOU KNOW WHEN 'T0, USE—sits or sets, laying or 1y-
ing, farther or further, drank or drunk, whe or whom. 1 or
me, lunch or lunchion, affect or effect. council, counsel or
consul, practleal or practicable, admittance or admission,
shall or will?

MILLER SYSTEM OF CORRECT ENGLISH
Room 106 1341 Beacon St., Boston, Mass.

Improve your conversation. letters and position. A practical,
intensive, entertaining, home study course in the essentials
uf grammar, rhetorie, letter-writing, pronunciation of 523
wisused English words, Good Speech for Cultured Conversa-
tion, Poise and Personality,

aEEEEEEE IS EEEEE DT EE S

Miller System of Correct English.
Room 106. 1341 Beacon St.. Boston, Mass.
Please send. for my inspection, parts 1 and 2 of your 15
lesson COURSE in CORRECT ENGLINH. 1 enclose $1 down.
It I decide to keeD the course, I wiil send the balance of $4,
and receive Parts 3, 4, 5, and the SELI-CORRECTING
KEY. Otherwise I will return the le(sIs{ox;s Eithin one weels,
ef. U, W,

and you will refund my $1 deposit. Trust Co..

Bo.tons,

YN 588 5660000 teserrececneecarstseas

Addrress B T T

WANTED Agents everywhere to organize classes in
clubs, stores, factories and indepen-

cently. Teachers and clubs should ask for circular, *‘How to
Conduct a Money-Maklng Study Class.”” Club Rates.

In 20 weeks, the System of Jimmy De=
Torest, World's Greatest Trainer and
Maker of Champions, teaches you all
there is to learn about boxing. Ivery
ontl W are selected from all classps
ad recommended to leading promoters
roengduements, Send for famous book,
*The Golden Age of Boxing,”” full of
:uluable  information. photos of great
tdghters and pupils who became Successes
overnight.  Enclose 10¢ to cover cost of mailing, ete.
Jimmy DeForest Boxing Course, 347 Madison Avenue,
Bax 30i2, New York City.

DEAFNESS IS MISERY
GOOD HEARING A JOY

Millions of people know that, bur Multitudes of
persons with defective hearing and Head Noises
are again enjoying conversation, go to Theatre and
Church because they use Leonard Invisible Aatis
septic Ear Drums, which are Tiny Megaphones
firtingin the Ear entirely out of sight. No wires, ao
, batteries, 0o head picce. They arc Unseea Comfores
and incxpensive, Write for booklet aad swora
statemeat of the inveator who was himself deaf.

A. O. LEONARD, In¢,, Suite 369 70 5th Ave., New York

Insure your copy reaching you each month. Sub-

scribe to SCIENCE & INVENTION—$2.50 a3

year. Experimenter Publishing Co., 53 Park Pl.,
C.

aN,

LR e il IUF PR [CR P I SN I S S S Y

2k
i

I

i

]

f

i

|

i

i

|

i

|

1

Lt

/

' SECTION A-A
Rl e
ol o n_LJL. 52 _L .
fp—i19y— 0%— SECTION BB

The drawing above shows the complete wood
frame of the grandfather’s clock here described.

about 24 hours, and sandpaper with the
grain, using No. 00 sandpaper. This will
eep the grain from rising after staining.
Try staining gnd filling a piece of ma-
hogany before attempting the clock case,
so as to get the desired shade. After the

stain is applied and given 24 hours to dry, |

sandpaper lightly with No. 000 sandpaper,
taking care not to cut the stain, after which
give a coat of filler. This should be well
rubbed off after setting a few minutes. Use
a piece of burlap, rubbing across the grain.

Allow the filler to dry for about two
days, then sandpaper lightly with 000 sand-
paper, clean off with a woolen rag and
give a thin coat of orange shellac. This

will dry within 24 hours, when it should -

be sanded with a fine paper and given a
coat of the very best cabinet varnish. This
should be flowed on with a fine brush and
allow to dry from 4 to 5 days. It may
now be rubbed down with fine pumice stone
and water; care should be taken uot to
cut through the varnish into the bare wood.
Clean off the water and after the work is
thoroughly dried, give another coat of var-
nish.  Let this dry as before and rub with
rottenstone and oil. cleaning and finishing
with a soft woolen cloth.

An enterprising clock manufacturing con-
cern has for some yvears heen specializing in
the business of furnishing clock movements,
dials, chimes, gongs and parts for amateur
clock builders, also some of the more diffi-
cult parts of the cases as well. the special
hardware and the finishing material needed.
The name of this concern may be obtained
from publisher or advertising colummns.

STOCK SCHEDULE
Waistsides, 68 hy 1014 hy 13/16.
Dilasters. 68 hy 134 hy13/16.
Bottom Rail. 16 by 634 hy 13/16.
Door stiles, 64 by 134 by 13/16.
Head rail. 15 by 7 by 13/16.
Middle rail, 15 by 115 by 13/16.
Bottom rail, 16 by 2 by 13/16.
Base, 47 by 715 by 13/16.
Hood front. 204 by 1014 by 1 5/16.
Hood front, 1774 by 1034 by 13/16, poplar.
Hood returns. 1174 by 60 by 1 5/16. H
Arch moulding, 24 by 8 by 114, E
Arch moulding returns, 14 by 2 by 114,
Dial frame (see drawing).
Rabbet strips. 1334 by 115 by 114,
Rabbet strips, 47 by 114 by 13/16.
Rabbet strip, 20 by 1}4 by 13/16.
Dial circle (see detail).
Back, 75 by 19 by 34, poplar.
Bottom. 1814 by 10634. poaplar.
Top, 1825 by 9341 by 34, poplar.
special hinges.
mortise lock.

TOOL LIST.

The tools required in building this grandfather's
clock include hammer. coarse and fine carpenter
saws. hand drills. files. rasp. rabbet planes, wood
chisels. gouges. carpenter’s finishing plane, screw
drivers and twist drills. and scriber. -

waanw americanradinhictarvy com
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Now You Smarty
You Are Paying the Penalty!

YOU were a wise guy. You
were Young, You were vigorous
and peppy. Batting around nights
until all hours of the morning
didr't phase you in the least.
Four hours sleep!—three hours
sleep {—that made no difference,
Oh, ycu were smart—and you
love those wild parties with
boys and girls—the wilder
You were always set
‘‘Where
Go!
life!

did
the
the better,
—the sky was the limit.
will we go from here, boys?’’
It was a great
like it—‘‘Wine, wo-
song!’' Pshaw! you
didn't feel any bad effects of
the high speed at which you were
going. You felt fine. You were
strong and you loved to brag to
your friends about the many *‘big
times™” you had. If you stayed
up all night, so much bolder the
boast. Oh! you were very smart!
Eut now—

You’re Worried —
Your Pep Is Gone!

You awaken in_ the morning all
tired out, sluggish, nervous, con.
stipated, dizzy, with headaches
and a nasty taste in your mouth.
Your cheeks are sallow or sunken.
Your eyes—black rings under
them, bloated. bloodshot. and

ing—in other words, you are
STRONGFORT bieary-sved. * Wou g0 to. your
Builder of Men

work, not with energy and am-
bition, hut with a slouch and a
grouch. Work drags. Your head
is befogged—you can’t think straight. You feel misere
able. You are wretched. )

Why is it? Ah~—you are paying the penalty for those
wild days of youth. The terrible mistakes you then
made, the terrific pace at which you traveled, the awful
abuse of your body, have come in for a reckoning.

I Restore Your Health, Your Strength!

No matter how far down You have gone, | can and
will help vou. Only pivé me the chance. 1 am your
friend, holding out my helping hand to you. 1 don’t
care how serious your mistakes of youth were, how
much you dissipated, or how badly you abused your
body. | don’t care how miserable and wretched you
are now—how weak and sickly—how wasted—I] can and
| will help you. a ; :

I will bdild you up inch by inch — internally and
externally—until you are a robust powerful fellow—a
real He-man who will command respect and admira-
tion wherever you go. ) have dome this Tor thousands
of others and | will do it for you through my original
and unfailing methods of

STRONGFORTISM

Science of Health and Strength

A new life will dawn for you. A new energy will grip
you. You will be chock full of ambition. Your head
will be high, your shoulders erect, your eyes bright.
your cheeks radiant with color, STRONGFORTISM
has lifted thousands of weak, ailing, discouraged men
such as you are out of the bog of hopelessness and
despair and placed them on the straight road to
health, happiness and prosperity. STRONGFORTISM
has aided Nature in overcoming such ailments as Con-
stipation, Nervousness, Rheumatism, Catarrh, Bad
Blood. Poor Memory, etc., as well as the ruinous re.
sults _¢f neglecting and abusing the body. STRONG-
FORTISM gave these men renewed confidence, vitality,
ambition, success, and fitted them for the joys of a
healthy, happy life. STRONGFORTISM will do the
same for you, no matter what your ecccupaticn er sur-
roundings.

SEND FOR MY FREE BOOK
“PROMOTION AND CONSERVATION OF HEALTH,
STRENGTH, AND MENTAL ENERGY.” It will tell
vou frankly how | ¢an make you over into a vigorous
specimen of vital manhood. It is filled with astonish.
ing facts about the body that will prove a revelation
and give you new hope for a future joyous life. It
'ﬁo"&"" its weight in gold. Send for my book RIGHT

IONEL STRONGFOR’
Physical and Health Specialist for over 23 Years
OEPT. 274, NEWARK, NEW JERSEY, U, s. A
== mm =G| (P AND SEND THIS COUPON = mmm=
FREE CONSULTATION
ABSOLUTELY CONFIDENTIAL

MR. LIONEL STRONGFORT,
Strongfort Institute. Dept. 274, Newark. N, J,

Piease send me absolutely free my eoby of your book,
*Promotion and Conservation of Health, Strength and
Mental Energy.”” I have marked (x) before the subjects
in which I am most interested.

+.Colds ..Weak Eyes . Vital Losses
+.Catarrh .. Flat Chest . -Lung Troubles
s-Asthma Despondency ..Poor Circulatiof
..Headache .« Emaciation ..Round Shoulders
.. Rupture . . Rheumatism .. Youthful Errors
.-Thinness .. Nervousness +-Manhood Restored
..Pimples ..Constipation  ,,Skin Troubles
..Insomnia ..Night LosseS ..Stomach Disorders
. .Impoteney ..Short Breath ..Increased Height
..Overweight ..Weak Heart . - Muscular
. .Weak Back ..Great Strength  Development

Name s s v S i

APo....... Occupation. .., .cu,ivevesecn, ..

Btreet ..o..iiaire e e,

[+ ) & 2 crrrsiiie.s State
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Send For It

The Guide to Radio prices and Radio Quality.
Our vast resources and radio_experience havebeen
utilized to assemble in one gigantic institution, the
best and newest things inradio. The Randolph cata-
log isthe great radio market place—amasterpieceof
merchandising that befits our house—

The World’s Largest Exclusive Radio
Mail Order House

CATALOG CONTAINS OVER 2000 ITEMS,
from the most beautiful, fully equipped console
radio set, down to the smallest part or tool for
the set builder —kits, parts and supplies
of every type and style. All beautifully illustrated
and interestingly described. Also valuable data
of today’s most fascinating and most wonder-
ful achievement—RADIO.
5-TUBE SETS AS LOW AS $§24.90
LATEST 1927 MODELS .
All Randolph sets are sold at amazingly low prices. No

t kind of set you want—no matter how little
T R o e eieet YOUR SET AT YOUR P = e e st e s e e e m e s e e

'RICE from the Randolph catalog. R RANDO.LPH RADIO "-ORP_ORATION
WE SAVE YOU MONEY 55 ihsively g 180 N. Union Ave., Dept. 192 Chicago, lil.

and sell a tremendous volume of everything in Radio. we g Send me— free—your 84-page, 1927 Radio
can concentrate our buying power for the benefit of our 3 Book.
customers.

We cannot begin I
SEND FOR BOOK TODAY ; Sci"nil about 8 Name
this wonderful Radio Book, Simply send letter or postal I

and this bargain catalog of guarsnteed radio sets and §
supplies wil]gcome to you absolutely FREE. Street and No.

]
RANDOLPH RADIO CORP.; :FD................. Box...

180 N. Union Ave., Dept.192 Chicago, lil. :

P o - - - - - - - - - - -

FURNITURE, RADIO CABINETS, LATHES, SPORT
DEVICES, Etc.—(Can be made at home)

HERE’'S THE BOOK THAT TELLS YOU HOW

Building your own home furniture, cameras, radio cabinets,
sport devices, etc., is easy if you know what materials you need,
and have an illustrated explanation on how to proceed. Then, too,
you can save a good deal of money by making these valuable things
yourself.

“How to make it"" a big book compiled from the great magazine
“Science and Invention,” is full to the brim with hundreds of up-
to-date things to make at home. Things that can be made by any
man with only a few simple tools.

Published by

EXPERIMENTER PUBLISHING CO., Inc.
53 PARK PLACE NEW YORK, N. Y.

If your dealer cannot supply you order direct.

116 PAGES - 300 ILLUSTRATIONS - LARGE
SIZE 9x12 INCHES . PRICE 50c

SOLD ON ALL NEWSSTANDS

_ [ YourMusical
Pt ... Y Bump will pay
B'wl"::t::‘t‘ieon | i aj you wel[ -

Salesmen!

Atlast! A checkwriteratevery- Sall

body’s price! Sells for$12.50. Does G‘*";’
"
\
31

STA.RT now to develop your tal-

ent with a Conn easy-to-play

band or orchestra instrument.

%= Demand for players exceeds sup-

ply. Free Trial; Easy Payments on

any Conn. Send for free literature
uand details; mention instrument

C. G. CONN, LTD.

1256 Conn Bldg. Elkhart, Ind.

PR o B :
ORN

more than larger machines cost- 41 U
ing hundreds! Our saksmen
cleaning up!l

The Arnold Features
Pocket size convenience.
. Handsome nickel plated alg-

minum.

Light weight. Easy to op-

erate, .

Printsand cutscharacters in

acid proof ink. |

. Unlimited capacity. Low cost,
Easy to ink. )

6. Guaranteed for 6 years. Nothing to get out of order,

ER! smen! Here's the biggest selling

EREE saMPLE SFFER!, Sugmggl Herte, e ST, SOUS

liberal iasi: to district and

THE ARNOLD CHECKWRITER CO., Inc., Dept. 14

FLINT, MICHIGAN

52
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Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Place,
New York City.

o .

INSTRUMENTS
o WRssh MAnUsASAERS.
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: “The Astrology Humbug |

4

(Continued from page 754) 4
Far apart ..... Sight—normal. . . Defective. ...
Hair—Color..... Fine .....Medium ...... Course
........ ick ......Thin ......Curly .......
Wavy ........ Straight ...... Early baldness in
MENT P+ aliln = +
Teeth—Regular ......... Irregular .......
cusp teeth...... Front teeth separated?
Sound.......... Subject to decay
Nose—Large ...... Medium ...... S
Straight ... .Aquiline ....... Hump
Irregular .........
Fars—Hearing good ...... Poor o.o0.
Throat—Long ...... Medium ...... S
Any goitre trouble? ...... Give date ..........
Size of shoe.......... Size of glove..........
Birth marks—Color ...... Size ..... Location.....
Sex .. Occupation ..........
Dates—Marriage ..........c.0iiiiiiiniiaiaees d
Childen 3w 8¢k e omid e d be o v - 54

Important journeys ..............
Illness or operation (please describe)

Emotional or psychio crises ..........c.cvu...
Please give date of death or fatal disease ........

In filling out this blank. the dates of events are
not so necessary if you have a correct birth time.
If it is not certainly known, then all the items
you care to give are needed to arrive at your cor-
rect time,

Please indicate carefully just the sort of work
vou want done. fill out the blanks, and return with
check. You will probably have your work within
two weeks, unless some condition exists which
makes for delay—in which case you will be
notified.

If the delay interferes with your plans, your
money will be promptly rcturned.  Address all in-
quiries to Dr. Cuas. A. Logax,

Drawer F,
Fairhope, Alabama.

(We shall be glad to give you permission to re-
publish the article on astrology in SCIENCE AND Ixn-
VvENTON JMagazine and make any comments thereto
that vou care to, provided that yvou give this pub-
lication credit and also with the hope that you will
seud us a marked copy of the magasine or pamphe
let in which this is reproduced. Inasmuch as the
writer was intimately acquainted with Flovence
B. for many yecars, he is able to state with a fair
degree of accuracy that there was absolutely noth-
ing abnormal in either the period of gestation or
the delizery.

IWhat is there that is dishonest and dishonorable
in sending for a horoscope of a departed friend to
sce if an astrologer knows his business? If the
astrologer had sent us an accurate horoséope would
it have been honest? 1’as the forecast of the
Dempsey-Tunney bout dishonest because it proved
a fizzle and resulted tn a ncgation of the astrologer,
Prof. Gustave Mceyers’ calculations? Was the
analvsis by Dr. Lillian L. Houghtaling on the
Wills-Sharkey  prize-fight obtained dishonestiv?
hy should both winners have held the worse
horoscopes? Why should horoscopes favor the
same individual upon whom betting money 1is
placed, at odds in the first case of as much as 6
to 1 just before the fight and in the sccond at

to 1. Why should the astrologer’s honesty be
“beside the question.”

Code initials of three men and birth places as
well as dates and times were then given. Dr
Logan did not request a check for drawing up an
astrological chart. We merely republished his
printed form above.

Inasinuch as the questions concerning life or
death, the nature of the teeth, the height, weight
and build of the individual or the complerion’ of
the person are supposed to be ruled by the planets,
we are omitting this information for the present.
The individual’s occupation is also not given.
Editor.)

DIVING SCHOOL

%

suits in water filled tank.
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Know

the Ihnll
_of Seeing

erning_tb Write
Now Amazingly Easy
Through New Method

HINK of the joy of opening a magazine or

aew-paper and seeing your story or article in
syint? Coull anything be more gratifying, more
Tinlling than that?

A Remarkable New Method of Training

Whether vou have ever written a line for publi-
st or not, if you helieve in yourself—if you
wally wcant to write—there is no louger any reason
vy sont should not 1calize your ambitions.  For
Lade- our new method of training anyone can
! arn to write for newspapers and magazines—and
sart to carve out a real earcer.

Tihis new method of instruction—known as the
(”I'}’ Desk™” method—was originated by a group
* wractical New York newspaper men who have
arned  hy personal  experience the things they
<l vou hew to do.

Step by step. under their cxpert
guidance, you are given a thorough,
all-roundd training in every kind of
profitable writing for mewspapers

and magazines,  You are taught
not ouly Jhote to write, hut what to
write——the kind of material that

editors are glad to pay real money
Zor. There no other course like ir. either in
character nr extent—uo other course that will pre-
Lare yoit for suecess o quickly and castly-—right in
cour onn hose,

Your Writing Ability Tested—FREE
Send oot anes faroour FRITE Writing Ability Test which
i enehle us to judge your writing abliity quickly, and
asifve Nooooligation. Simply mail the couben NOW!

P N T T T T T T Ty

is

NEWSPAPER INSTITUTE OF AMERICA,
Dept. 1012, 25 West 45th St.. New York City,

Tleace seted me ¥our free writing abliity test and tree
Infocaricn on opportunities for profit in writing.

NAME ..
t e whether Mr., Mrs. o \Ilax)
HDNDHRTIESRS S S8 8 508 BB 00 R 6 50 0= 0B 05 060 ARB0aAR (600006608000

A e s aRaaadaanaaaaasaeanan STATE

Men wanted to manufacture Metal Toys

and Novelties
NO SALESMANSHIP NECESSARY
ran ittt Loexeeeds suphly and we eo-cperate with you in
sellint gonds, alsa buy them from you. We put you in
touei with the buyers,  Guaranteed casting forms with
eon plote outfit fur ed for speedy Droduction of Toys
2 stties, Ach Trays, Bookends, and other big all-yes
Abselutely no experience or machinery neces-
wra.  No speclal place needed.  Small investment puts
ounn road to success. You do the manufacturing and
wa ‘ake care of the Hing.  Aet immediately if you
st tn hanile big Wholesale orders now being
viaced, Strictly a business mnnu:mnn Catalog and

.hr.xmtmn maited on request.

ETAL CAST PRODUCTS COMPANY
1536 anton Road New

York

LEARN TO DRAW!
Remarkable book--**COMMER CIAI.
ART AND CARTQONING."’
glams how to make illustratjons fcr
ooks, advertisements. etc. Alsohow
lartoonist. NO COR-
COURSE =+ Book
tells all--14 chapters--125 illustra.
tions, Lx;i.uns Elementary Draw-
ln' St Life; Pen, Ink, Charcoal
(,.rayon

»rk; Cartooning,
Leather, Postpaldfor
GO0, 17¢ éxtra). OGILVIE PUB. €Oy
rH, Dept. 138 ¢

2,00°C
57 Rose Street. New Yol

ete Round Flexlbl
3.

—_—
20 samples, 25c; 10 hold to
POSTALS mirror, 25¢; 10 transparents
: 25¢; 5 hathers, 25¢; all, 7Sc.
Set of 20, $1.00; 4 samples. 25c.
CENTRAL NOVELTY CO.,
112 N. LaSalle St., Chicago, LilL

Taotos.

Wirekraft—A New Art
By HUGO GERNSBACK )
(Contined from page 688)

L S T T T e

- -

wire for the purpose may be bought at most
hardware, radio and clectrical stores, but if
you can not securc the right size of wire, a
stamped addressed envelope sent to the Edi-
tor of Wirekrait Contest will bring you the
information where this wire can be secured
in your vicinity.
TECHNICAL DATA ON WIREKRAFT

Wirekraft is a simple craft and requires
no great amount of skill.  Any one handy
with a pair of pliers and a soldering iron
can build Wirekraft articles. Ilere arc a
few simple rules that should he observed in
Wirckraft building :

STRAIGHTENING OF WIRE.
AMost wire comes in spool form. Wire as
wound on spools usually does not come off
straight.  In Fig. 7 is shown one simple
way to straighten the wire,  Simply drive
three nails along a straight line into a piece
of board. Run the wire in and out betwecn
the nails, and now when you pull you will
find that the wire comes off straight. By
placing the nails in correct position, best re-
sults are obtained.

Afdter being straightened, the wire can then
be cut inta the required lengths. all depend-
ing upon what lengths are needed. In IFig.
6 is shown a form for bending the wire
after it has heen straightened, where a great

(Continued on page 761)

Fig. 17.

Here are two cylinders made of wire
and then soldered. The one at the left is 3

feet long. It is obvious that the diameter

could have been much narrower and that a

tube of this nature can be employed in a var-
iety of different ways.

unany americanradiohistornz.caom
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JobsforHomeTrainedMenin

ELECTRICITY

$65 a WEEK AND UP!

A few
Getintoafield that's Happy
not evowded. Draw Hours a
real pay! If you can week in
be reached by mail, &g woi
we can train you with 8
for success In kick
electricity. In it.

ELECTRICAL EXPERTS are needed now as
never before. Even electrical trades are making
record money. But men with expert electrical
training such as we give you, are earning $3250
a year and up by the thousands. And the big
modern electrical “boom” has only
started. Jobs by the hundreds are
opening up. Electrical refrigera-
tion, power plants, battery stations.
A profitable business for yourself.
The kind of job you've always
wanted. Where you do the boss-
ing and let the other fellow do the
$25 a week hard work.

FREE EMPLOYMENT SERVICE
and it doesn’t cost you a penny.
Thousands of firms look to us for
men. Nordberg, Harnisch-
feger Corp’n., Commonwealth Edison are only
a few places where S. of E. men get rapid ad-
vancement. Hundreds have been helped by us
in selecting the right place to go into business
for themselves. Coupon brings you big FREE
book with all details.

WHATEVER YOUR AGE OR EXPERIENCE
we can train you for success and big pay in electrical
work. Hundreds of our most successful students are
not even high school graduates. You don’t need to

know a single fact
aboutelectricity. In22 IN BUSINESS
FOR YOURSELF

*Klectric wiz ard
of General Elec-
tric was for the
last aix years
his lifeon the Ad-
visory Board o
School of Eng
neering.

years of teaching men
tobe asuccesswe have
found just what you
should know and how
to teach it to you to
insure the quickest
success when you go
on the job. Earn $65
a week and up. its
“‘in the cards” for you
if you act and send
the coupon.

SATISFACTION'GUARANTEED OR MONEY BACK
is the way we stand behind S. of E. training. We can
afford to because S. of E. men make good. They have
the prestige for some of the biggest electrical men in
America are S. of E. men. A signed money-back guaran-
tee bond is yours the minute you enroll. Your training
must satisfy you or every penny is returned.

GET STARTED~—MAIL THE COUPON NOW. A big
64 page hook in colors and illustrated with pictures of
successful S. of E. men and their jobs will be rushed post-
paid. Fulldetails on S. of E. home training and the big
opportunities that await you. Mail Coupon Right Now.

50 Qutfit

An electrical expert ]
outfit complete, —_—
finest materials s
when you en»

Hundreds of $.of E.men locate in
buginess for themselves. With our
help it’s easy to get started.

™~

SCHOOL OF ENGINEERING OF MILWAUKEE
Deot,H596, Box 572, Milwaukee, Wisconsin

Send me FREK and postpaid without obligation your big

4 -page book telling about S. of E. training and oppor-

tunitiea for me in electrical trork, Also details of your em-

l ployment service and money back guaranty.

Age

|
|
_-;__;_________'::_m_'
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Here are a few §
of the import- ]
ant subjects
covered in this
valuable hook

SEX EDUCATION
AND CHARACTER
EDUCATION

gt BF

COLD IN
THE HEAD

-

SEX IN ANCIENT
RELIGION

-1

APPEN-
DICITIS

-— -

PRENATAL
INFLUENCE

- -

COSMETICS

- e

WHAT EVERY
YOUNG WOMAN
SHOULD KNOW

- e

CLOTHES, NAKED-
NESS AND SHAME

- e

WHAT WE
DIE OF

- - -

PHYSICAL AND
MENTAL

BARS TO
MARRIAGE

-— e

WHAT EVERY
YOUNG MAN
SHOULD KNOW

- e e

ACNE,
BLACKHEADS,
PIMPLES

- e

MEDICAL
MISCON- =
CEPTIONS @

AGOH HAGA
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THE BOOK
OF GOOD
ADVICGCE
FOR EVERY
FAMILY

SOLD

DE?';-'O' F'ED EVE RY_
WE LA RE WHERE
e 50c¢
On All
Newsstands

EXFERIMENTER FLOLISHING ¢

M HERE OF
EALu0 5Ews SCIRACE & INVENTMIN [EATHD REVIEW - - RADMC INTERSNRCMENAL

By B. M. BOLTON, M.D.

The first and most important
new book for everyones’ home!

Are you enough of a father or mother to tell your sons or daughters those
things they should know? Do you know who they should not marry? Do
you still believe in Prenatal influence? Do you know how to guard against
illnesses? How to treat illnesses or what to do in case of accidental injury?
Why not keep around this new book to use as a guide and authority? It is
written by a competent, well known physician who tells the frank, open
facts on vital things.

“Your Body” is a large size book, 9 x 12 inches, with illustrations and hand-
some colored cover.
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Published and Distributed by

The Experimenter Pub. Co., Inc., 53 Park P1., New York

If your dealer cannot supply you write direct

50c THE COPY ON ALL NEWSSTANDS
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Any handy man can
install his own plumbing
ind heating by our new, easy
methed. FREE installing
iilans show you how You
save waste and kigh libor
cost with our cut-to-fit sve
I'at1v vears of economy service te home

5

wner.. tarmers, builders and mechanies.

Million dollar plants behind our guarantee.

Free Book showgs everything in plumbing

ud Deating tistures and supplies.  Write

owlay. HARDIN-LAVIN CO 5 ESTABLISHED
104-14 West Pershing Road, Chicago. Uil 1876

Course for men of ambi-
tion and Iimited time.

g -
E‘ectrlca! Over 4U00 men trained.

({'qnd\-nsed course in Theoretical and DIractical Flee-
TP

- - Including

ngineering

1y related

sitrieets of  Mathematies and Mechanical Drawing
w ht by experts. Students construct motors, install
ir nz. test electrical machinery.  Complete course

in One Year

Prepare for your profession in the most
interesting city in the world. c¢hool
established 1893.  Send for catalog,
BL1SS ELECTRICAL SCHOOL
132 Takoma Ave., Washington, D. .

EEARN DRAFTING
AT HOME IN SPARE TIME%?

BECOME AN EXPERT DRAFTS-

MAN. FEarn $200 to $350 per month R
Learn Mackine. Architectural, Struc- -

taral Dreafting, and Shop Mathema
i In jour spare time. Personal in
srruetioen Drafting  outfit given
Write for rrial lesson and 56 page
k. RBoth are freee. THE PRAC
TICALSO MECHANIC Dent. 105,

UTH HAVEN, MICH.
WEEKLY BUILDING

$7 RADIO SETS

[hin the sssoclation! We train vou to buifld and repair
¢ lio sets—start you 1in business —enable ynu to earn

&1 hour upwards. Free 5-Tube Radio Set to mem-
gers. Write for special limited-time plan  whereby
o nembership need not cost you a cent. Write -

fiv!
RADIO ASSOCIATION OF AMERICA

Dzot. 612 4513 Ravenswood Ave. Chicago. (I,

ALL Prices
Smash;'d 18

Boy now and save 50 percent, Newe:
mode!, case hardened frame, biue,
iqclhhbarélel.with sidg: rod ejector, v\ntk')lsp?d
cial bandles. use every cow-puncher be- _
ruracy. dependabitity. SEND. NO 1
. Pay postman on delivery$9.25, plgs postage,
Money back guarantee, Federal Mall Order Corn.
561 Broadway, New York. Oept.
TR

“BOW LEGS and KNOCK-
- KNEES” UNSIGHTLY

Send for hooklet showing photos of mun
\ggh n:gd without THE PERFECT LEG

RMS.
PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 50, Chicago 1l,

BE A DETECTIVE

Farn Big Money. Work home or travel. Make

~cret investigations.  Fascinating work.  Excellent
poortunity.  Experience unnecessary. Particulars

ee. Write GEORGE WAGNER, former Coveru-
it Detective, 1968-]J Broadway, New York.

" BECOME A LIGHTNING
TRICK CARTOONIST "

Send $1.00 for Beginners Instructions with
\i Laugh Producing Program of 23 Comic Trick

drawings, Cataleg of Chalk Talk Supplies Free
BALDA ART SERVICE. Dept. 4. Oshkosh., Wiscoasin.

THiIs CLass Pin 25cC.

12 or more, Silver plate, Single pina35c ea. choice 2 colorsen-
amel, 3 letters, date. Sterling Silver, 12 or more 43¢ ea. Hingle
pins Gc.ea. Free Cat.shows Pins, Rings, Emblems 20c to F-u.

335 Metal Arts Co., Inc., 7723 South Ave., Rochester,N.Y,

SQUAB (7} BOOK (7} FREE

Breed squabs and make money. Sold by millions.
™.  Write at once for free 40-page book beautifully

printed in colors telling how to do it. ¥You

e will be surprised, PLYMOUTH ROCK SQUAB £O.
506 H St., Melrose Highlands, Mass.
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Wirekraft.— A New Art

(Continued from page 739)

TV v vV

PO DW.

pumber of wires have to be bent in a cer-
tain shape. Wire can also be bent and shaped
by means of round-nosed pliers of small cir-
cumference. or else it can be shaped by
wrapping the wire around drums or prepared
wooden or metal forms.  Heavy wire can
be hammered into shape by using a vise,
which can be fitted with extension blocks ot
suitable shape, if many heavy wires are to
be thus bent.

Fig. 18.

A convenient form of wire can be
obtained on the market in spools which are
provided with metal stops and which hold the

wire in place on the spool after it is cut.
With_ this type of spool it is quite impossible
for spring wire to slide off its holder.

The method of straightening wires shown
in Fig. 7 is not advisable when the wire is
thicker than No. 12 B. & S, gauge. In that
case it is best to cut the wire to size and
use a hammer or a picce of wood to straight-
en the wire, first giving it rough straighten-
ing. Then it can be made absolutely straight
by placing the wire between two picces of
thick board and rolling the cut wire between
the two boards, applying pressure to the top
hoard. It will be found that the wire rolls
casily hack and forth until a perfectly
straight picce of wire results. If a great
number of heavy wires are to be straightened
in this manner it is advisable to use iron
plates, as the wood will not stand up for
any great number of wires and will become
badly dented and broken up.

FASTENING WIRES TOGETHER

Various methods can he used in Wirekrafr
to join wires together.  This may be done
either by soldering. spot welding or wrapping
thinner wires tightly around two adjoining
wires. The mechanical joint can be held
together simply by the wrapping, or, to make
it stronger. by soldering the wrapped wire.
Adjoining wires mayv also be twisted togeth-
er. or spliced. or held together by some sort
of metal fastener. Any and all of these
methods may be used. whichever is the most
practical and suitable for the purpose. In
most cases. however. ordinary soldering may
be used.

At this point we wish to state that wher-
ever soldering iz done. flux solder should be
used. Never use acid. as sooner or later
the joint will corrode.  Soldered connections

with flux can be wiped clean and will last
ior vears.

Be sure. when soldering. that vou have a
aood iron, and be doubly sure that the point
is nice and clean. because vou can not make

(Continued on page 763)

This illustration shows a top view
5f the patented wire holder found on some
spools of wire.
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5-Day-Trial
to Provelt

Q. J. MUSSEHL,
Pioneer  Muaical
Saw Artist. haes
taught thousands
tobecome Experta,
Vaudeville stars
and high priced
entertainers.

JUST to prove how quick and easy you can
learntoplay a saw. I'll send you a genuine,
specially tempered Musical Saw for 5 days’
trial. Iguaranteethat in24hours youcanyplay

Charles

2
Guagtlieri,
booked to play solos
H way (New
motion pic-
ure theatre.

hobert 8.
broadcasting e
rity, has delighted
audiencesofsix lead-
ing stations, includ-
ing an appearance
from WSN ' Steam-
shipLEVIATHAN"",

“*Bud'®  Gamble 18
paying hin way 4.
round the world with
the Musical Saw, s
now in Europe.

Phonograph
Record

FREEe

Double-disc.

demonstration-

tuneslikeOld BlackJoe"and
“Home Sweet Home". Then
you quickly learn latest jazz
and song hits, opera:ic =nd
classical music. Amazingly
simple—no notes to read, no
dreary practice. You don't
need to know a thing about
music.

Play for Money or Fun

The Musical Saw's only ri-
val is the violin for sweet-
ness and expression. Tone
effects are positively start-
ling and so unexpected that
nothing compares to it in
winning instant popularity
or becoming a salaried en-
tertainer. Its novelty gains
headline position for you.
You are always in demand.

Success Guaranteed

1 have taught thousands to
play the Musical Saw. Just
three short cimple lessons
reveal every secret of my
12 years' success as a pro-
fessional saw musician.
Scores of others have won
fame and fortune like the
three pupils shown here.
Let me prove that you, too,
can qQuickly play like a
professional,

size Phonograph Record of

beautiful saw solo and duet.

its sweet tone,

. Two beauti-
ful selections, positively amazing to anyone
who has never heard the Musical Saw and

Send 10c (stamps or coin)

to cover handling and postage.

However,

if you have already heard the

Saw, and do not want the record, ask only
for my big FREE TRIAL OFFER with
which all my pupils have made their start
to fame and money. No charge; sent post-

paid.

Simply mail me this ad with your

name and address printed along the margin.

MUSSEHNH

7 West Water St.

L& WESTPHAL

ort Atkinson, Wis.
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Choose from this list. Use coupon be-
low and order by Group Number. Sub-
scriptions sold only in groups shown.

| $4.25

A
1 Money Making
2 Radio News
B
1 Science & Invention 1
2 Boy’s Life §
[

1 Amazing Stories
2 Science & Invention

3.75
4.25

D

Radio News
Collier’s Weekly

3.75

N =

A

E

Science & Invention
World's Work

5.50

-

(X

F

Amazing Stories
American Magazine
Woman's Home Com-
panion

W=

5.00
2.75
2.75

G

Money Making 1
Pathfinder ]

N =

H

1 Radio News
2 Pathfinder

sl

1

1 McCalils
2 Science & Invention

3.00

or
3 Money Making

J

Radio News
Science & Invention
Amazing Stories

K

Amazing Stories
Money Making

L

Cosmopolitan
Good Housekeeping
Radio News

W=

6.00
4.25

N o~

A N

6.25

or
Science & Invention

M

Pictorial Review

McCalls

Money Making
or

Amazing Stories

N

Radio News
Science & Invention
Amazing Stories
Money Making

(o}

Radio News
Radio Review
(quarterly)

& W=

4.00

S St a) S

BN =

8.00

()

N o=

3.50

SPECIAL

Your own subscription to either
Science & Invention, Amazing
Stories, Radio News or Money
Making and a year of either of
these magazines for your friend
with a Christmas Card to reach
him on Christmas Day, all for
$4.00.

tmas gilt
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~and it$ tnexpensive too!

Here’s a happy solution to your gift problem.

Use the coupon below. We take care of the rest.

Not every day in the year can you offer such a genuine, agreeable
surprise to your friend or friends.

As a special Christmas opportunity you can obtain a 12 months
subscription to any of the magazines shown on this page at greatly
reduced rates.

In order to make possible this reduction it has been necessary to
combine these magazines into groups of 2 or more. If you prefer. we
will send one to you, the other to your friend together with Christmas
card to reach him on Christmas morning.

Just fill out the coupon—ae take care of the rest.

EXPERIMENTER PUBLISHING CO., Inc.

53 PARK PLACE NEW YORK, N. Y.

Y D D D D D D D D A D D T KT D D D K D D D e

! EXPERIMENTER PUBLISHING COMPANY, Inc., S&I12 [
: 53 Park Place, New York, N. Y. '
1 Gentlemen:—1 enclose $.............. for 12 months subscription to magazines in Group .... . :
1 Kindly send magazine Number ........ in this group to my friend and magazine Number ........ 0 g
g myself. ]
: YIQOURGERIEN DS NAME] 55 e o il woas mmt e inr s e i odtie o i.8 v mt i i LT o s el o o B LT [
B ADDRESS o tine et e :
N [CITROYSTAREL .o « Bl el S o ke o o o e 2, s 2 g i ety e i H
:‘ Y OURENAME = S e e TR EL s T T T eI T At a3 LWL SCsumer b e S T asmal 1o wbL® 2 misdes :
(Rl AADIDIREESS e ey W N 0 N S N N Semenee NEmem W, oW X
B T A o R e e B e B 2 e r i v H
¥ NOTICE—Be sure to mention group letter, and the number of each magazine desired. Enclose money §
1 order for full amount. Do not forget to write your friend’s name and address. []
F
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CASH
PRIZES

*
Easy to Win
WRITE talls of this new contest
for cash prizes. Anyone

can enter and anyone can win a very much
worthwhile cash prize without a bit of
trouhle. Entries must be postmarked before
midnight, December 30, 1926. Prizes award-
ed to maest novel and ingenious model of
wond, made by using F. P. M. coping saw.

First prize $25; second $10; third $5:
next ten 81 each, In case of tie, equal prize
to each contestant whose article is of equal
merit,  Judges—F. P. Maxon; a teacher
from Gary Public Schools; a teacher from
Lane Technical Public High School.

A Real Contest!

Maxson's Contest Manager guarantees that
thxs will be a real contest, in which everyone
has an equal chance to win. Be sure to

At once for complete de-

write us today, saying that you would like
Maxson’s

to know all "about Cash Prize

Contest,

Coping Saws
For WORK on WOOD or METAL

AT HOME :: AT SCHOOL
OR IN THE SHOP

The F. P. M. Saw is the ideal tool for use
at home. at school or in the shop. A handy
saw of a thousand and one uses for work on
wood or metal. Excellent for Radio work on
panels, shafts and shielding, Manual Train
ing Students prefer the F.P.M. for its easy
adjustment—unbreakahle I)lades and perfect
performance in scroll saw work, The F.P.AL
Kit includes Saw—7 Blades, $1.00. Enclosc
remittance with order or we will ship C.0.D.

REMEMBER — The Cash Prizes!
WRITE TODAY

F.P. MAXON

Sole Manufacturer

1031 Newport Ave., Chicago

Don’t EnEy "I‘)IﬁEPlumber

’ll.oﬂ-’l.-oo n:n DAY -‘ work EVERY day,
usmber's -m-

&very skilled workman r:. Plambers bave
baet of It. Wmll:l‘lﬁd SUH ER ﬁu Plumber ts bt‘um

d T s ever o0t of a job —compare
ms ommnl with trade,
- any plus the epportunities of

' teach
. rumm with TOOLS (net_books)

ERS in ove of th:
oneoted Naster F Pl e

is ta L ¢l
A Bl Ertntifor
Lunn m a to 12 wuxs ":.’;:.“.',:."'““'

X yoo owe It to Your.
thn t-lh in pictures
tos Daw.

UNIVERSAL PLUMBING SCHOOL
2057 Yreoet Ave. KANBAS CITY, MO,

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl.,
New York City.

Wirekraft- A New Art. 3
4
4

(Continued from page 761)
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a periect joint with a dirty iron. If you
have had no experience in soldering, any
tinsmith will show you how to do it, or you
might e¢xperiment a little yourself. You
should be able to master the art of soldering
within an hour by trying different materials.
Always remember, when soldering, that no
good joim can be made unless the articles
to be joined are clean and tinned first. For
instance, iron wire will not solder unless the
wire is first tinned. The tinning is done by
running the solder with the hot soldering
iron, using a good flux, around the clean
iron wire, and then letting the wire and
solder cool. Two articles thus treated can
easily be soldered afterwards.

Remember that in soldering, success can
only be had when the articles to be joined
are perfectly clean. Copper, brass, and iron
wires can not be soldered well unless they
are scraped metallically clean. Wires can
also be spot welded. This spot welding re-
quires electricity—a storage battery or trans-
former is preferred.

A small alcohol or gasoline blow torch
can also be used in liew of a soldering iron,
but the danger here is that the whole con-
trivance will get so hot that other joints al-
ready soldered may become unsoldered, due
to the heat. With the soldering iron there
is no such danger unless the wires are very
closely adjacent, in which case they should
be cooled hy a wet rag or water so they do
not come unsoldered.

Cylinders of any size and very solid can be
fashioned by winding the wire oun either
cardboard, wooden or iron cores, or even
bottles. While still on the form, a straight
line is scraped or sandpapered up and down
the entire cylinder, when the various wire
convolutions can then be soldered together.
I{ soldered at four points around the circum-
fcrence, you will have a very solid cylinder
after you take it off the form. Such a cylin-
der can even be made waterproof by solder-
ing every point of contacting wire. Usually

| tacking a straight strip of solder straight

| gether and make it a workmanlike job.

up and down the cylinder will hold it to-
Cy-
linders thus formed in our Laboratory are
shown in Fig. 17.  After sandpapering
the soldered joint smoothly, and after the
article has been painted, it is quite impossible
to detect the soldered joint.

TOOLS

Wirekraft does not neccessitate expensive
tools. A pair of good shears, several pairs
of pliers—round nose, flat nose, and side cut-
ters—a good soldering iron, solder, flux, a
good vise, small hammer, a few boards, and
maybe a steel plate or two (the latter to be
used in straightening out wires) are all that
is needed. You will be surprised to see what
wonderful models and articles you can build
with just these few tools and a few spools of
wire. Nor is the work very intricate or
hard. The more Wirekraft models yvou build
the more interested vou will become in this
new art. which should prove of great inter-
est to all those handy with their hands and
those who wish to fashion things themselves

for the pleasure and instruction gained there- |

by.

During the coming months vou will be as-
tonished at the tremendous \arletv of articles
that can be fashioned from wire. Thousands
of dollars in prizes will be awarded, and the
sooner you start, the quicker you will win
a prize.

wanw americanradinohistarvy com
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' Speed Way

N[Wﬂ[ﬂRl Shop &Tools

A compact and efficient electric work
shop driven by the famous Speed\Way
motor. Equipped with

Eight Motor Driven Tools

Gives vou a complete Lathe, Bench
Saw, Jig Saw, Portable Electric Hand
Saw. A portable or stationary power
rh‘i]] equipped for buffing. grinding and clean-
ing. -Attach the SpeedWay Shop to any light
socket and you have a completely equipped tool
and machine shop.

Only $10.00 Down

A small down payment. halance in easy monthly
payments, puts one of these efficient machine
shops in your own home.

10 Days’ Free Trial
Qur free trial plan enables
you to test out this shop in
your own home. If it does
less than we claim for it
send it back.

Make Things at

Home
with  this shop—you can
make attractive furnituve,

novelties, toys. radio work.
bric-a-brac—countless other
useful pieces.

Don’t Delay—
Write Today

Write for full information
on the SpeedWay Shop.
The shop is a mouey maker
for the small job man and
fun for the man who makes
things at home. Write today

Free Blue Prints
Wrlte for list of
working blue - prints
that we furnish frec
with each SpeedWay
shop,

Electro-Magnetic Tool Company
1830 S. 52d Av., Cicero, I1l. (Adjoining Chicago)

]
Munager, Dept. 312: Please send me particulars ahout g
lo-day free trial, free blue-prints and $10 down bayment

1
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HIGH SCHOOL
BROUGHT TO
YOUR HOMF

Post Card
Brings Information

It is not too late to acquire High %chool Tra!ning! Learn
by Question and Answer n.ethod. at home In spare time, at
astenishingly low cost, Everything boiled down, no long dry
essays. no lessons to prepare, Subjects include: History—
Language—Sciences—Algebra—English—Economies. In use
in thousands of High Schools. Gov't figures show High
School Training inereases earnings.  Write for particulars.

HIGH SCHOOL HOME STUDY BUREAU
31 Union Square, Dept. 212 New York

R

i mas iy T

READ
AMAZING STORIES

The Greatest Story
Magazine in Years :

25¢--ON ALL NEWSSTANDS
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i
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Send Dollar Bill for
“Learning to Fly”
course complete,
prepared by
Murphy McHenry.
Direct —simple —
practical — non-
technical explanation of
beginners’ aviation train-
ing, with accurate des-
cription of actual experi-
ences in an airplane. If
you plan to take flying
lessons, be sure to get this
important information
first. “‘ Learning to Fly” is
written by a recognized,
licensed pilot. Course is
sent complete — postpaid
—for $1 bill. Start now
to prepare for future de
velopments of civil avia-
tion. Send coupon today.

AIRWAY SCHOOL

San Mateo,
Calif.

AIRWAY SCHOOL
Dept. 2, San Mateo, Calif.

Gentlemen:

Enclosed find One Dollar for which
please send me, postpaid, Murphy
McHenry’s course, “Learning to Fly’’,
complete.

Name

Street, Number, -

City

State.

Science and Invention for December, 1926

CARBON IN AUTOMOBILE
CYLINDERS

Some very exhaustive tests have been
made to determine the causes of the deposi-
tion of carbon in automobile engines and to
ascertain or discover the means of prevent-
ing it. It might be attributed largely to a
deficiency of air, but this is a minor trouble,
as is also the cooling effect of the mass of
iron in the cylinder and cylinder heads.
These causes operate to prevent complete
combustion. It is quite possible that suffi-
cient air to burn the gasoline completely and
periectly may be in the mixture, and yet the
cooling effect of the cylinders acts to impair
the combustion. It has been found that
various substances can act as catalyzers and
separate the undesirable carbon, but to de-
termine the definite cause of the deposition
has not been so easy. The Bureau of Stand-
ards and the Bureau of Mines, both federal
organizations, have found that it is very
difficult to draw reliable conclusions. WWith
the utmost care they were unable to get
two runs of an engine apparently under
similar conditions to show the identical or
relative deposition of carbon. This is lab-
oratory work, and on the road no such iden-
tical conditions can be established. and the
problem is much more complicated. How-
ever, it was tried on the road with changing
about of chauffeurs to eliminate the per-
sonal factor. Four new automobiles were
driven twelve thousand miles without any
consistent results, but at last by applying
refinements to the test some very tangible
results were obtained.

Whenever oil appeared on the heads or
on the pistons, carbon was formed, as might
have been expected. Variations in the kind
of oil used in the gasoline and the tempera-
ture of the cooling jacket and other factors
influenced the depositon. Eventually a more
or less definite conclusion was reached that
carbon deposition was intimately connected
with the amount of oil that found its way
in ahove the pistons into the combustion
chamber. With bad or broken piston rings
gasoline would find its way into the crank
case, and oil on the intake stroke would be
drawn up above into the combustion chamber
and would spray all over the walls. The
vacuum on this stroke may amount to as
much as twenty-five inches of mercury. It
follows that the piston rings should fit very
well, but this is not all. They do not act
only by their fitting, but oil accumulates
around the back of them, so that what is
known as an oil-seal is formed, and this is
a very critical thing, and its maintenance
has a great effect in preventing the deposi-
tion of carbon.

Tests were made under conditions which
practically prevented oil getting into the
combustion chamber. Analysis of the ex-
haust gases showed imperfect combustion,
but with a very rich mixture, there was very
little carbon deposited after the first twelve
hours. Economy dictates the importance of
perfect combustion, but oil seems to be the
criminal when it comes to the depositon of
carbon. Without giving the exact figures
reached, it was found that the major factors
of carbon deposition in an automobile engine
are: (1) The amount of lubricating oil
projected into the combustion chamber. This
is by far the greatest factor. (2) The kind
of oil used. (3) The temperature of the
combustion chamber. (4) The extent of
time the preceding factors have been in
cffect. The general result is that in prac-
tice, which means on the road, oil cannot be
kept out of the combustion chamber and
carbon will be deposited. The data are
taken from a paper by J. W. Orelup and
0. Ivan Lee, the latter a familiar name to our
readers. (Reprinted from Industrial and
Engiieering Chemistry, Vol. 17, No. 7, page
731)
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Price $1.97

A
RADIO
EDUCATION

IN 5 VOLUMES

Theory, Design, Construction,
Operation and Maintenance

LEARN AT HOME

These five component parts of
a complete Radio Instruction
Course are outlined in five vol-
umes that contain not merely
the essentials as so many books
do, but more, they contain all
that any modern up-to-the-min-
ute textbook on any subject
would cover. They are in them-
selvesa COMPLETE radio edu-
cation teaching every possible
portion of Radio science.

Size of each book 6 by 9 inches,
handsomely bound and illus-
trated with charts, diagrams,
descriptions of equipment, etc.

SEND NO MONEY for these
books. Just forward your name
and address. We send you the
books at once. On receipt of
same Yyou pay the postman
$1.97 plus a few cents postage
and then they are yours.

Distributed by

The Consrad Co.
64 Church St., New York, N.Y.
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. Why Florida Hurricane
I Occurred

i By E. B. “FARMER” DUNN.
: (Continucd from page 683.) 1
L

it steadily increases and becomes brisk. The
barometer begins to fall, while “black,
threatening clouds darken the horizon and
raln(ll\ cover the upper sky. Rain suddenly
falls in torrents, the wind screeches awd
howls, 1a<1n11g the waves of the ocean mnto
a menacing sea. On land there is a weird
and torn mass of wreckage, The hurricance
has arrived in full force. The more furious
the storm the quicker it passes, and the more
rapid the rise in the barometer the harder
the wind blows after the center has passed.

Hurricanes have been more numerous
this season than for many years. No less than
three have been in operation at one and the
same time during the past montl.

STATEMENT OF THE OWNERSHIP. MAN-

AGEMENT. CIRCULATION, ETC.. REQUIR-

ED BY THE ACT OF CONGRESS OF
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Oi SCIENCE AND INVENTIONXN, published
monthly, at New York, N. Y., for Oct. 1, 1920,
State of New York
County of New York) S5
»Beiore me, a NOTARY PUBLIC, in and for
the State and county aforesaid, 17m>mm1l} ap-
peared HUGO GERNSBACK, \\ho, having been
duly sworn according to law, deposes and says
that he is the EDITOR of SCIENCE AND IN-
VENTION, and that the following is, to the best
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1. That the names and addresses of the pub-
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agers are:
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CO.. INC., 53 Park Place. New York, N.

. Editor, TITGO GERNSBACK, 53 Park Plagc,
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Managing Editor, H. WINFIELD SECOR, 53
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Business Manager, R. W. DE MOTT, 35 Park
Place, New York, N. Y.

2. That the owner is: (If owned by a corpora-
tion, its name and address must be stated and
also imniediately thereunder the names and ad-
dresses of stockholders owniug or holding one
per cent. or more of total amount of stock. It
not owned by a corporation, the names and ad-
dresses of the individual owners must be gneu
1f owned by a firm, company, or other unincor-
porated concern, its name and address, as well as
those of each individual member, must be given.)

THE ENPERIMENTER-PUBLISHING CO
INC.. HUGO GERNSBACK, SIDNEY GERNS
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cent. or more of total amount of bonds. mort-
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the names of the owners. stockhoklers, and se-
curity holders, if any, contain not only the list of
stockholders and security holders as they appear
upon the hooks of the company but also, in cases
where the stockholder or security holder appears
upon the books of the company as trustec ov in
aus other fiduciary relation, the name of the per-
son ar corpomtmn for whom such trustee is act-
ing., is given; also that the said two paragraphs
contain statement embracing affant’s full knowl-
edge and belief as to the circumstances and candi-
tions under which stockholders and security hold-
ers who do not appear upon the hooks of the
compauy as trustees, hold stock and securities
in a capacity other tlnn that of a hona fide owner:
and this affant has no reason to helicve that any
other person., association, or corporation has any
interest direct or indirect in the said stock. honds,
or other securities than as so stated hy him.

5. That the average number of copies of each
issue of this publication sold or distributed,
through the mails or otherwise, to paid <nh<cnheh
during the six months preceding the date shown
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Seal) HUGO GERNSBACK.
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My commission expires March 30, 1927,

SPECIAL HOLIDAY OFFER
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Wonderful Five-Tube Set

Quick Delivery Direct From Factory to Your Home

The Radio Set You Want at the Price

You Want to Pay

A 5-Tube Set Superior to Most 6~ and 7-Tube Sets in
Tone Quality, Volume and Distance Getting

Yako rvantaps of this unususl eppertunity and speclal Holiday Offes S —— o

Nowhere will you find a value to compare with thls remarknble
new 1927 deslxn 5-tuhe rndla;et DIRECT FROM FACT

0 you at a ir the newest !orwlrd
lleps In radlo such aa U. S, Sundard tow loas colls, straight line
frequency condensers, handy Veruler dlals with étched metal
plates. Glves fou the best radlo reception at low cost. A set you
can buy comp te cheaper than you can bulld, Direct from our
own factory.’ The Barawlk Company Is one of the oldest radio
8] eclnny |mtltutlom in Amerlca, numbering 200,000 customers.

aave money. A remarkable 5-tube radio set—fner. better built
and produciog superlor resuits. It 1s both rich and sttractive look-
ing and for easy tuning, cléar, sweet, natursl tones, and distant
reception. It ls everything you 'will exbect. Takes all tubes includ-
ing the new power tubes.
It stands alone lo tone
Perfect Reproduction [\t % o0 1o tone
with any set at 8py price wlll reveal. ds the cholce of expert musi-
clans who recognize finest distinctions of harmon, tone. Its
beautiful, natural, well-rounded tones reproduce LXQ human volce.
whether in song or 8Deech, as clear aa a beil, Mmlcsl prozramﬂ Are
reproduced 1o 8weet, perfect tones. and h
rti bl kxcepuomllv ﬂne h1nd rubbed
in o ::tirgamcaA . "‘E’tu wa ‘lnutéln:a:&nblnet An gmn-
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M...] Quulltyocomldered our prices

here s there value to equll ‘2495

xu S [} sum—sn only, no sccessorien........... . .

Complete with All Accesseries 5o 5 "y farte b ol ol ne e

Sy Aesesssries SATL b oo e Rucson ve o senune Ry b, gt
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Get Your Free Copy Today ~NOW!
Mail your order for the Barawik Special 5-tube set and eliminator °
today and insure delivery to your home before the holidays. Also
mail the coupon or write us a letter or postcard and we will immedi-
ately mail you free the new 1927 Barawik Radio Guide, with its 164

pages of everything interesting for the Radio fan. This will give you Postage
plenty of time to do your holiday shopping and get back your

orders in time. Never in the history of radio has such a tremend- 30¢
ous collection of radio and electrical supplies been presented to the extra

public. Build the set of your
dreams now. Get the set or parts
and accessories you have always
longed for. You can do it, for our
low prices will make the most ex-
pensive articles reasonable in price.

A New ture—A 5 Ma.il Coupon Now. Get this "y

Amateur _section under the Hirse.  Guide into your hands before N
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month.

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency.
Ten per cent discount for 6 issues, 20 per cent discount for 12 issues.
tisements for the February issue must reach us not later than December 10th.

The Circulation of Science and Invention is over 200,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

YOU will find many Aremarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made
every month by reliable firms, dealers and amateurs from all over the country. No rmatter what you may be seeking, whether supplies
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the'
Name and address must be included at the above rate.
No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Adver-

Cash should

Adding Machines

Marveclous Calculator,

Free Trial. \dds, Subtracts, Mul-
tiniies, Dirides automatically. ork cquals” $300.00 ma-
chines.  IFive year Buarantee. LI'rice only $15.00.  Write
today for free trial offer. Speelal: $2.00 I'vcket Caleulator,
only $2.00 cash. Lightning Caleulator Co., Dent. K, Grand
Lapids, Mich,

s

i
Advertising Agencies
24 Words—333 Rural Weeklies $14.20. Ad-Meyer, 4112-

SI Hartford. St. Louis, Mo.

Advertising in all nngazines and newspapers at 'r‘)lmsl_n_-
ers” lowest rates. Write for Rate Ilook. Taylor's Advertls-
ing Service, 315 Brown Rldg., Rockford, 1ilinois.

R s

o

Agents Wanted (Continued)

(Continued)

Business Opportunities

Agents—Biggest moncy makers ever offered. Scll offices,
homes, Destufone, which malkes botht hands free while tele
phoning; Midget Collapsible Garment Hangers. Wanderful
Holiday lers and Everin Keypurse to hold change and
keys. P. Kalina Company, 1308 Avenuce N, Brocklyn, N. Y

Agents $240 month and new Essex automobife. Introduce
finest line latest style silk hosiery. Your pay aily in ad-
vance. lixtra honus besides. No experience needed. Sumbles
furnished. Silk hose free. We give you extra fine silk huse
for your own use. \Write for special offer, Jennings Hosicry

Co., Dept. 853, Dayton, Ohio.
Fire Salvage Hummage Sales, $50.00 Daily. We start
you furnishing everything. Jcbbers, Desk MIT7, 1608 So.

Hulsted, Chicargo.

Advertisers International Manual, new edition. Inside
information for advertisers & Iublishers’ Rutes. 50c Dest-
paid. Deonomies Publishing Co., Dept. 55, 1475 Broadway,

al

Advertisers and Distributors

Earn $4 advertising stop-leak Rivets. Distribute 100
packages and free samples. Send 10c for sample instruc-

tions. Rivette Cos., Cohoes, N
AT AT n o
Agents Wanted
Agents—I3est seller; Jem Rubber Repair for tires and

tubes; supercedes vulcanization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes and
is guuranteed to 1ast the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big moncy and free sample. address Amazon Rubber
Co., Philadelphia, Pa., Dept.

$60—$200 a week. Genuine Goid Letters for store win-

dows. KEasily applied. Free samples. Liberal offer to
general agents. Metallic Letter Co., 441 B., North Clark,
Chicago.

$10 daily silvering mirrors, plating and retinishing lambs,
reflectors, autos, beds, chandelicrs by new method. Outfits
furnished. Write Gunmetal Co.. Ave. D. Deeatar, il

Bankrupt and Rummage Sales. Make $50.00 daily. Wo
start you, furnishing everything. Distributors, Dept. 171, 609
Division. Chicapo.

Make Money Silvering Mirrors, refinishing auto head-
lights. tableware, wetal plating, bed steads, chandeliers.
Outfits furnished. International Laboratories, Dept. 9, 309

Fifth Ave.. New York.
Agents—New Plan, makes it easy to earn $50.00 to
$100.00 weckly. selling shirts direct to wearer. No eapital

Represent a real manufacturer. \Vrite

or experience needed.
Madison Company, 566 Broad-

now for FREE SAMPLES.
way., New York.

Gold Initials, easily apptied on Automobiles. Dlirgest
moneymaker today. Cast Se. you get $1.50. No experience
needed. Tree Samples. *'Ralco’ Monograms, 1043 Wash-
ington, Boston. Mass.

sell Ray-O-Lite cigar and_gas lighters. Big earn-
in;:rs? Snmpl:ymc. Rapid Mfg. Co., 799-L Broadway, New
York.
Sell by Mail! Big Profits!
hargains, Particulars Free.
st., Ch o, Illinois.
“"Big mouey and fast sales. Ivery owner buys gold ini-
(iﬂ]sgr‘or his auto. You charge $1.50; make $1.35. Ten
orders daily easy. Mrite for partienlars and free sambles.
American Monogram Co., Dept. 71, Fast Orange, N. J.

Books, Formulas, Novelties,
Eltco., B-323 8. Dearbom

Agents: Eze-Sharp Knife Sharpeners scll like hot calis.
Samnle and particulars 25 cents. The Eze-Sharp Products,
810 Third Ave., N. Y. C.

Sciting Like Blazes! Eleven biece toilet goods assort-
ment at $2.25 with fwo piece carving set Free to your
customers. 1009% predit.  Davis Produets Co., Dent. 67,
1321 Carroll, Chicago.

Agents: 90c an hour to advertise and distribute samples
to consumers. Mrite quick for territory and particulars.
American Products Company, 6339 Monmouth, Cincinnati,
Oliio.

3009,

Goods from all parts of the World. Re-
Lucas Cec., 731 Eust

Profit,
peat orders.  Pocket samples. 1L 13.
15th Ntreet, Minneanolis, Minn,

A Permanent Position and Good Income is open to mien
or wemen handling cur gouds in your locality, Iistablished
35 years. No experience or capitul. Iull or part time.
Dimnitied work, Write Employnent Dept. Winter Com-
pany, 20 Winter Blde., Washington, D. C.

Open a Rummage Store. We furnish everything. $75.00
daily. Write for free particulars. Young, R2549 South
Halsted, Chicago.

Real Selling Sensation! Tremandous eamings whole or
part time! Patented Hot Water Dottle Combinaion Inven-
tion needed everswhere. Big commissions. Extra bonus. We

deliver. Write C'1016 Lobl Corp., Middleboro, Mass.
Agents: Ovr new household cleaning device washes and
dries windows. swecps, cleans_walls, scrubs, mops. Costs

tess than _broams.  Qver haff I'rafit.  Write Iarper Brush

Works, 152-3rd St., Fairfield, lowa.

TN R M s

Airplanes, Aviation

s

Three foot flying model aeronlames, 12 inch mounted pro-
peller for 25¢.  Aero Shop, 3050 Hurlhut Ave., Detroit,
Mich.

Cuctiss Pulitzer Racer Construction Set, including plans
and Genuine Curtiss Reed Tropellor §1.25_postpaid. Snheeial
offer: Secientific AirGlider with Ground Launching Ievice
50e postpaid. Big Cataleg BHe listing latest. (ypes Madel
Airplanes. Boats & Supplies. Phipps Company, 367 Wil-
son Ave., Droeklyn, N. Y.

Airpiancs, How to build them and be sure they will fly.
Learn the two most powerful influences on the stability and
operation of an airplane. Get our free information. Blue
Prints and Iropeller literature. Crawford Airplane Manu-
fucturer, 2225 American Ave., LonZ Deach, Calif.

o

Art

Earn $i0 daily silvering mirrors, plating, refinishing
metalware, chandeliers. headlights,  hedsteads. Outfits
furnished. N. Decie Laboratories, 1133 Rroadway, New
York.

66 Mifes on |
ANl mukes. 1 Tree. C

Gallon—Amazing New Auto Gas Saver.
itchlow, (-87, Wheaton, Il

TAgents: Mule $300.00 befere Xmas. Pay daily. No invest-
ment. Rhinestone initial Buckles and novelties. Big Xmas
and all year sellers. Exclusive territory. Chaton Novelty Co.,
606 Blue Island, Chicago.

Auto Owners, Agents $50 if ~'Clear-Vu™ fails to broduce
results. A single application on vour windshicld enables
vou te drive in safery for months. Convcnicn}ly cm'ri_cd
in auto pocket. Fasily applied. Leaves ne stains.  Enjoy
2 *'Clear-Vu each time it rains. Will not wear or wash
off. Wonderful meney making opportunity for agents, 50ec
postpaid.  For whoelesale prices write I'. Jones Speciulties,
2127 N, 12th St., Philadelphia, Pa.

Make Much Moncy—>Making and  Selling Your Own
Geods.  Formulas by experts.  Manufacturing proeesse
Prode-Secrets.  All lines. All kinds. Catalog, special eir-
culars free. D. Thaxly Co., Washingten, D. C.

Mirrors Resilvered At Heme. Costs Less Than 5 cent
per square foot; you charge 75 cents. Immense profits, plat-
ing like new. brassy worn-off auteparts, reflectors, tahle-
ware, stoves, ete. Outfits furnished. Details free. Sprinkle,
Plater, 955, Marion. Indiana. o

Acent Makes $57 a day driving nails in tire! Amazing
discovery heals all punetures. One tire was punetured 857
{imes without a leak. Send for Free Sample Offer. 0. N
Nelean, T-22157 Logan Tde., Mitehell, 8. Dak.

Easy Sales—Quick Profits—dilute our concentrated ma-
terials for making high quality foods, beverages, extraets,
toflet and auto speclalties. Market under your hrand or
ours. Laheis and containers furnished. Permanent profit-
ahle, exclusive. D-B Concentrating Co., Station E-12,
Iansas City, Mo,

fmported French Art Pictures. five for 25e, small supply,
Ldelman, 2120-b Surf Ave., Brooklyn, N. Y.

st i

Battle Photos and War Relics

For Dens: Relies from Eurene’s batlletields (also medals)

illustrated catalogue with sample war photos 25¢. Interna-
tional, 1889 Albany Ave., Brooklyn, N. Y.
T TS e
Books
Books, Radio Apparatus. Scnd' for list. V. Winters,

Tuskegee Inst., Ala.

Hypnotism Wins! 25 casy lessons and 218 page illus-
trated reference zuide $2.60.  “Mindreading™  (any dis-
tance).  Wonderful, $2.00. Secience Institute, $130 Mil-
waukeo Ave., Chicago.

s

Business Opportunities

nme

Free Book. Start little Mail
Company. T2AF Cortland Street, N.

You can have a husiness-profession of your own and earn
big income in service fees. A new system of foot correction:
readily learned Ly anyone at home in a few weeks. Easy
terms for training, openings everswhere with all the trade
you can attend to. No cavital required or gonds to buy, no
agency or solielting. Address Stephenson Laboratery, 18
Tiack Day, 1lostan, Mass.

Stop Plodding! Be Successful.
Shop. Make big prefits in any Ineality.  We teach you and
furnish complete equipments $100 up. Book of Opportunity
free. Haywood’s, 1312 South Oakley Avenue, Chicago.

grder Business. Dier

Operate a Tire Remm-

WAMM=aiRekieaniadiohistern-—com

bousht-sold. Dealers

Stocks—Bonds, Domestic-Foreign,
i Lverett & Co., 20

in all marketable securlties. Frank X.
Iiroad Nt., New York.

We Start You in Business, furnishing everything. Men
and women, epbortunity to carn $10.00 to $100,00 weekly
operating Ragsdale’s "Original ""New System Specialty
Candy TFactories’” anywhere; wholesale or retail. Valuable
commercinl eandy book free. W. Hillyer Ragsdale, Drawer

129, East Orange. N
New complete International Adveriisin
lishers rates. Postpaid 25c. 'Owl Agency,
York.
Manufacture New Fast Seiling Noveities.

talogue.  Pub-
mes 1ikig., New

Toys, L'repara-

tions, Agent’s Goods.  Free list relluble plans, pattemns,
processes, conimercial infermation.  Manufacturer's Bureau,
1129D Kast $1st, Wansas City, Mo.

Toymakers—Make money at heme. DIroposition and blue-
prints M0e.  Weesho-Uko, 31st Office. Detroit, Mich.

Publish a magazine of your own und stari a muil ordee
business on $1.00 capital. Sample magazine and details
25¢ (eoin). E. D. Tupper, T.0. Box 181, Los Gatos, Calif.

Be a Laboratory expert. Earn from $300 to £300 monthly.
Study Microbiology. Sanitaticn.  Day., Evening classes.
Diplomas, Derrees. Granted 71 TPiece outfit Free to
students, Write for_our Free DProspectus to-day. Interna-
tional College of Micrchiology. 7202 W, Grand Ave.,
Chicago, 11l

W o HIEREIB MmN D

Chemistry

Experimenters, Students. Amateur Chemists! Read “'Topu-
lar Chemistry’” for exberinicnis, chemical news; any formula
you want Drinted; Question-answer debartment, book list,
every month. Subseription, $1.00 year. Special threc months

trial including Radlum number, 25e¢. Popular Chemistry
Company, Culd\\'ell,_)‘ew Jersey.
Learn Chemistry at Home. Dr. T. O’Conor Slcane,

noted educator ang scientific authority, will teach you. Our
home study correspondence course fits you to take a posi-
tion as chemist. See our ad on page 679 of this jssue.
Chemical Institute of New York, 66 W. Broadway, New
York City.
_ Experimenters—Chemicals and Apparatus Catalog—1000
illustrations. Price 25¢ refunded on $5.00 crder. Radio
catalog 10e, 80 pages. VLiberal discounts. Laboratory Ma-
terials Company, 635 Bast 71st., Chicage

Extraerdinary offer to introduce our high zrade chemi
cals for the experimenter. Complete outfit containing 10x
different reactive chemicals and apparatus. Generous
quantities of each. Price complete $7.00 express prepaid.
Money order, cash or C. 0. D. One outfit only to each Dur-
chaser. Send for ¥ours now_to Pines Chemical Co., 1521-St.
Muarks Ave., Brooklyn, N. Y.

Correspondence Courses

courses. All kinds. Sold
Big saving. Money back guarantec.
{Courses bought). Lee Mountaln, Pisgah, Ala-

Used correspondence school
on reburchase basis.
Lists free.

bama.

Used Correspendence School Courses and Educatirnal
Rooks bought, sold. exehanged: Dargain Catalogue Free.
Ilanfling, 799-A Broadway, New York.

an

T T T

Educational

Correspondence courses. All schools. Lowest prices. Terms,
Catalor Free. Mention Subject. Fred. Goetz, 440-H Sansome,
San Francisco.

" il il iy

For Advertisers

! write letters, folders, booklets,
manufacturers, mail order dealers. Long Experience.

complete followup for
Write

for details. L. Taylor, 315 Brown Iildg., Rockiord, 111
i S ey
For Inventors

Inventors—Get this pamphlet, ““What to Invent.”” No
theory or guess work, but things actually asked for by
manufacturers. Rent prepaid for only $£1.00. Inventor's
Syndicate. 22 Paladium Bldg., St. Louls, Mo.

U. S. and foreian patents, trademarks. moderate rates,

2_2 vears exherience. George C. Heinicke, 32 Unilon Saquare
New York, registered in U. 8. and nada.

Unpatented Ideas Can Be Sold. T tell you how and help
you make the sale. Free partlmilars (Copyrighted).
Write W. T. Greene, 808 Jenifer R!dz., Washington, D

Inventors! Use our special serviece for presenting your in-
vention or patent to manufacturers. Adam Fisher Mfg. Co..
205-A Enright. 8t Louis, 3Mo.

Your Chemical problems solved and working process fur-
nished for Five Dollars. Write me. W. Stedman Rich-
nr onsultire Chemist, Box 2102. Roston. Mass. o

Inventions developed to commercial basis—Non iInfringing
dfvices designed—DBasic claims suggested. A. Pabini, Leonia,
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Motoreycles—Bicycles
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Postcards and Pictures

jdeas for ten inventions. Inquiries answercd. Mrs. T
Hanvy, [ Ruse St., Victoria. B
Inventions bring millicns! Have you an idea! We will

hefp sou to <et a patent. Equitable In\estment Company,
Union Trust Bldg., Washington, 1),

Mail copy of patent or description of invention.
Sales Ageney, Independence, Mo.

Centenl

‘ RIS SER TR

Formulas

500 Formulas 20¢, Catalog I'REL, Ideal Book Shop Park

didse, Illinois,

" T B "

Help Wanted

s 1

Silvering Mirrors, French plate, Lasily learned, im-
1 enee profit~,  Plans free.  Wear Mirror Works, 16 W,
Lxcelsior Springs, Mo,

Al! men-women, 18 to 60, wanting tu qualify for Gov-

srnwent Positions, $110-$250 monthly,  Local or traveling,
write.  Mr. Qzment, 283, St. Louis, Mo,

U. S. Government Jobs, $1140 to $3000 year.
15 up.  Steady werk.  Paid vaeation.  Shorg
positions.  Cummon edueation sufficient with
Tull particulars with st positions—Free. g lg)du_\'
ware.  PFrunklin tnstitute, Dept. D19, Rocheser, New Yeork.

Firemen, Brakemen, Baggagemen, (white or colored,
clecping car, train porters {colored), $150—3250 monthly.
Eap rience unnecessary. 897 Railway Burcan, East St
Lou.s, Tl

Men-wouien,
hours.  Life
our couiching.

RIS R v

How to Entertain

Tt i

revues

Plays, niusical  cowmedies  and
Lluckfave =kits, vandeville acts,
tions, cntertwimments, musical
makeup gouds. Iiig eatulog free. T. 8.
So. Wabasl, Dept. 99, Chicago.

winstrel  musice,
monelogs, dialogs, recita-
readings, stage Imn(lbook\
Denison & Co., 620

i it " L T e

Instruction

Learn Chemistry at Home. Dr. 'I. O'Conor =loune,
noted educator and scientific autherlty, will teach you. Our
Lome study enrrespondence coutse fits you Lo take a position
as chemli-G Ree gor ad ¢ page 679 of thls issue. Chemical
lustitute of New York, 66 W, Broadway, New York City,

TR it i

“Inventions Wanted

Don’t buy a Bicycle Motor Attachment until
our catalogue and prlces,  Shaw Mfg.
Galesburg, Kansas,

you get
Co., Dept. 8,

L,

Mausical Instrumennts

terms,
Devel-
Gustav

Violins—Deep, Mellow, Soulful—on easy credit
1lixh grade, \mn(l(-rtul instruments of my own make.
optuent of many years’ expertness. Write for book.
A. Henning, 224 Gaylord St., Denver, Colo.

WUCNR U T

0ld Coins

German Govt. Bond. 100,000 Mk, 1923 $1.40, 5,000,000
Mk, bond Li2i, §1.50. 100,000 Mk bill and catalogue Lie.
Narman Shultz, Box 716, Salt Lake City, Utah.

TN I T 0 n

California Gold, quarter size, 27¢; half-dollar size, 5ie.
Columbian nickel and catalogue, 10¢, Norman Shultz, Box

716, salt Lake City, Utah.

Old Money Wanted

$2 to $500 Each paid for hundreds of Old or Odd Coins.
Keep all old money, it may be very valuable. Send 10c for

new illustrated Coin Value Book, 4x6. Guaranteed Prices.
Get I'ested. We pay Cash, Clarke Coin Company, 14
Street, LeKoy, N, Y.

i

Patent Attorneys

Millions spent annually for ideas! ¥undreds now wanted!

iatent vours and protit! Write today for free bheok—tells
how to proteet yourself, how 1o invent, Ideas wante how
we help vou sell, ete.  American Industries, Inc., 212 Vie-

tor Bldg., Washington, D.

Rlch.\rd E. Babtock, Patent Lawyer,“\\'ushlngmn Loan
BBooklet.

¢ Trust B3ldg., Washington, D, ¢
Monroe E. Miller, Ouray BIidg., Wushington, . €.
I*atent Lawyer; Mechanleal, Electrical Expert, Booklet

and Iuont) Rvocrr(l blunk gratis.

lividence of Coneception® to he
Formn, fee schedule, information frec.
Registered  Patent Attorney in
212 Quray DBldg., Wuashington.

signed and \\'illmssi‘d.
Lancaster  and  Allwine,
Tnited States and Canada,
b,

Trade Marks Registered—A compre-
hensive, experienced, prompt service for the protection and
development of your ideas. Preliminary advice gladly fur-
nished without charge. Tooklet of infermation and form
for diselusing idea free on reguest.  Riehard B. Owen, 130
Owen 13ldg., Washington, D. C., or 41-T Park LRow, New
York.

Patents Procured;

_Will buy approved inventicn. Write W. L. Kendig, 416
B OGS LR Patents, Send for free booklet, Highest refercnces.
i A Sest results.  L'romptness assured. Send model or drawing
o " B i far examination and opinfon. Watson L. Coleman, I'atent
/‘lathmery and Tools Attorney. 611 G Street, N. W, Washington, D, C.
Cooperative Plan for e-guarding and conuncrclalizing
di P . . (atn inventions befsre putenting, Write for free bocklet, Ralph
ﬁ,gf‘“C:'?J:”?lue”q}:gmﬁ;ogo I\Is“cg'"(;‘r‘:;“]gtm”‘é:"I((“:I'lts‘m’{"[‘ée ]Iiurgh. Patent Lawycr, 501 Jenlfer Building, Washington,
Moler Millwright Units are Built Like a Skyscraper. The ™ T P " Toe el el
new way to install machinery in Garages, Tactories. L:I|I_m':l- \'mt}"ll]:;f(:“(:hgdc::leca" g‘eeesc'gartllmlx;;lrs‘ m(l(“(;\';‘::glln](::ll;’
3t \g?rlill,;i?le('lrieS['l‘élon{ry' Write for cireular. T2 =g Write W. T, Greene, 809 Jeuifer Bldg., Washingron, D. €. |
’ Get your own patents, Application blanks, complere
" B instructions $1. Cutting Bros., Campbell, Calif.
. Patents, Time counts in applying for patents. Don’t
lllagzc and Games rizk deluy in protecting vour ideas, Send sketelt or model
tor instructions or write for Free book, “HO“I;' to thtnin{ a
i ou rge die box. 20e Patent” and ‘'Record of Invention™ form. o charge for
larizee(.;m:;‘c"suzes ‘;Fde{m}('; lapﬁ:ﬂeg “.‘lzs_sesl;gsmﬂfm.{:lr ggf information on how to pmcemll ‘(‘mmmu.lientmpls strietly
T “\ . 541 "is confidentinl.  Prompt, careful, etficient serviee. Clarence A.
i, (RO TRIEE N (Bep Betly Sibs (R Eo ks O’Brien, Registercd TPatent  Atterney, Security  Bank
Books- Magic, Mysteries, Magle Tricks, Novelties, Cat- Bullding (lirectly across street from patent office), Wash-
alozue Free.  Ringer, 200, Hancock, Wis. ! ‘”';';' e ;”w"‘”":' i ‘T 5 e
i : T H atel rade-Marks, en yvears experience in Paten
Card trichs. Coin tricks. Hypnotism, Ventriloauism, ! Office. (onsultntlon invited. Bcoklet. Geo. Deeler, 2001,

hioukis.  'omplete guldes, 10e each, G. Fenner, 2101

Tomisville, Ky,

Pase
Jotfer-on,

150 Nassat St., New York.

20 pictures of scenic Wisconsin $1.00. George Conroy,

Lake Geneva, Wis,

Printing Outfits and Supplies

Print your own cards, stationery, circulars, paper, ete.
Complete outfits $8.85; Job Presses $11, $29; Rotary $119,
Print for others, big profit. All easy, rules sent. Write
for catelog presses, type, paper, etc. Kelsey Company, F-6
Meriden, Conn.

Radio

Boys! Don’t overlook this, 'llie ‘‘Ltusce” Banby Detector.
Greatest detector cver brought cut with molded base, Fully
adjustuble,  See former advertlsements in this publleation.
or orr catalogue. Detector with Galena Crystal complete Hie,
the same detector with Rudiocite Crystal Tie prepaid. Semd
for yours today. Radlo Specialty Company, 100 I'ark I'lace,
New York City,

Trouble-Shooting. Do vou know the key to the know led:e
of any electrical clrcuit? You can find correct answer in a

ocklet written by nationally known suthorities on Radio
and LElectricity. Ask your radio dealer for "'DPractical
Guide for lvery Tadlo Owner and Duildee’’, er send 1o
today to Universal Test Equipment Co., 2959 N. OQukiey
Ave., Chicago, 11l Sold at all newsstands In the city of
Chicago.

Selenium or Photo-Electric Cells, I'or all purposes very
sensitive, quick, and permanent in action, three years' g e
antee. Send 10c_stamps for catalog. Selenium Laboratories,
Hampton Bays, Long Istand, N, Y.

A & B Trickle Chargers $1.95,
age B Butteries $1.93.
5¢,  Seirnce Specialties,

22% Volt alkaline Stor-
Other bargains 10e, Chemicals, lisg
620 Fayette, Indianapolis,

R s

SIS B

Rubber Stamps

Your name handsomely moulded in fancy letters upon =
rubher statp 100 plus 16¢ for postage.  Please priat
name. R, Skeftington, 18 Bulfinch $t,, Boston, Mass.

ey

Salesmen Wanted

At

Minutes Pay Dollars demonstrating
pound calculator. Retails $135.00. Work equals $300 na-
chines.  Addz, subtracts, multiplies, divldes automatically.
Five year guarantee. I!l" demand; large profits, experience
unnecesary. Write quick for liberal trial offer 1ml proy-
tected territory. Lightnlng Calculator Co., Dept. W, Grand
Rapids, Mieh.

$100-8200 weekly. Retailers
weekly guaranteed agalnst com.
dealers turnover or money back, TPay ¥ou
Appleton Novelty (o., Cedar Rapids, Towa.

Make $100 Weekly in spare time. Sell what the public
wunts—long distance radio reeelving sets. Two sales weekly
pays §100 profit. No big investment, no canvassing. Sharje
of Colorado made $935 in one month, Representatives want-
ed at cnee. This plan is sweeping the country—write toduy
before your county is gune. OQzarka, Ine,, 431 N, Lusalle,
Ave A, Chicago.

Discovered! Diamond Rival—Rujahh Gems astound Jewelry
world and defy detection. et in artistie Stevling Silver
mountings copies of higher priced platinum designs.  Sell
like wildfire ut popular prices. Malesmen and Agents unicgne
selling plun means enormous profits for you, Write im
medlately for details.  Rajah Company, Dept. Y-12, Nalic
bury, N. (.

Great neckwear line ncw free!
m:ok\\'car at factory prices. Callect biz commissions daily.
Write for Free tie offer and Free outfit. Newco Neck-
wear, Desk 12-D, Covington, KWy,

Auto Radiator Shutter just out,
winter seller.

wonderful three

live wire specialty,
Reliable house.

$10
Guarantee
to investigate.

Features finest quality

£20.00 duily e

Bis
Retails $1.50. Jones, 802 N. Clark,

hicige,

AP LLBEE ELA 0LE 900 T 2

Schools

Book of Wanic, Set Trick Cards, and 1ri Toe. 5 *Inventor's Adviser,”” tine valuahle Patenthook with 130
i dwont Novelty Shop, Box 631, Danville, Va, “l,fl(u':,?:ll”ml“ nmvmi‘,“%‘&efndpqit];::'r;'tltz'r‘;’e‘,“'.].t Pfﬁl(; ﬁ{;a" . Make $75 to §250 weekly; Motion Pictuve, Portrait and
HRIICHE NG @ , Pr v, o Pu . Commercial I'hatography,  Cumera Free—I'or Special offer
, S s i It " GO I . write New Yark Instmue of I’hotography, Dept. 82\, 1o
. Patent-Sense—.\s one of the oldest firms in America we W. 33d St., New York,
ﬂlanufacturm,e give inventors, at lowest consistent charge, a serviee noted
for results evidenced by many well-know Patents of cextra- "
To Order—>Mechanical work, all branches. Models, Ex- | oOrdinary value. Book, Patent-Sense, free. Lacey & Lacey,
perimenting,  Quantity  production,  Tarma  Engineering 31 F St Washingten, D, ¢, Lstab. 1869. Song Poems
Works. Brooklyn Station, Cleveland, Ohio. . '-|n‘vientmrs'd(;uliug” greo rlmln rlpqmlw(: gives m]lu;lnl;lo in-
Models made to order. Estimates free. Bennie Nortwed, armation and advice for all who have original ideas or Song Poem W 8 3
Cihan, . D, improvements.  Frank Ledermann, RRegistered Attorney and D21, ?]moe\_ }\;::e'::w A(‘"ed for proposition. Ray Hibbeler,
Engineer, 17th Floor, Woolworth Bldg., New York. “ = S
. “'Free Song ‘Writers Guide’ Elm, Green Dy,
is.
Manusu'ipts Wanted e S T I e
Patents LR T T EA T T (T T R L L L O TR s e
Earn $25 weekly, Spare time, writing for newspapers, TP
magasines.  Experfence unnecessary. Details Free. Tress fnventioms commercialized, Tatented or nnpatented. So”g W“’e"s
Syndieare. 987. 8t Louis, Mo. Write Adam Flsher Mfg. Co., 205 Enright, St. Tauis. Mo. < -
B Two lnventions—Two automatic inventions and g plas- Dept. 1'l3 \e\:v“l'(e/:ls:‘ S (B SEID R O A
N tithil e ' ter paris process. Teware inventors’ rights, William :
Mi I Tluines, Hubana, Cuba. nRs i
isceiianeous e
§ L W L Ay Stammering
Beautiful registered bull pups $15. Bulldogs, 501 Rock-
wood, Dallas, Texas. ) Patents Wanted ST-STU-T-T-TERING and Stammering Cured at H
G red a ome.
1 Catch From 45 to 60 foxes in from 4 to 5 weeks’ time: Mr. Inventor. TIf vou have a patent or inventlon for sale Il\;tlllrtl\e hooklet free. Walter McDonnell, 105 Arcade,
ean teach any reader of this magazine how to get them. ‘ite lartley, 28 € 1126 Granville Ave., Chicage, 111
Jusr drop we a eard for partleluars. W. A. Hadley, Stans- AU R ML GRS R —
steud, Quebee. Canada. ’ ) Stop Stammering. All speech defects s ful -
Underground Treasures. Simple selentific method for R rected.  Sumuel Itobblns, 399 Boylston St., ul‘;(;)os\;;l i eor
locuting,  Tree booklet explains. T. Santschl, Glen Ellyn, Pholoeraﬁhy
1. B m - P — — - T T T s g LT AR
Lightning Electrolvte. Charzes s o by Tes Tns ave you a Camera rite for free sample of our big =
Culles twsﬁ S r:c;lltse “0?};‘&“1;;&3';: R i magazine, showing how to make better picturcs and earn Stamps and Coins
teed furmula $5.00,  Write for free clreulars. “mm“ maney. American Photography, 118 Camera House, Boston,
Chemi-r. Tujunga, Calif.  Box-C. : 17, Mass. . Stamps 1:1901 (?Il Different 3 eents, S. I Quaker Stamp
What Wark is hest for You? Careful character anuly~iz | SELLLG ity (4
!l(’]lh vou scleer intelligently,  Send  sample Awriting W T AT TR TTTITTT T i a R annen

1 $1. Huyr. 129 Western Ave.,
M'muscrmt typinn,

Waterville, M:
50¢ per thousand words

ar fraction

thereol, M. Blanchard, 3120 Lafayette Nt., Deaver,
Caluridn,

Chemical  Questions  Answered, — Accurale information
$5.00 Snever, 80 Wall Street, New York.

Photo t)Iﬂve Wanted

$8$ For ldeas. Thotoplay Plots revised, eriticised, copy-
rixhted, marketed. Send for free  booklet.  TUniversal
Scenarin Company, M0 Seeurity Bldg., Santa Meniea & .
Western Ave.. Tiollywood, Calif

. www americanradiohicstarvy com

v QERTTTEI RGN TH R i

Typewriters

I T e T )

Typewriters, all standard makes. $10 up. Fully guaranteed.
Free trial. Write for complete illustrated Tiste. Northiwester
Exchange, 121 N. Franelsco Ave., Chieago.
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Science and Invention for December, 1926

bronchitis,

to treat themselves.

Nature always warns of impending sickness,
that tired, exhausted feeling, loss of appetite, a casual cold and other
slight disarrangements are Nature’s warnings to you that your body isn’t
functioning properly or that you are not living and eating correctly.

Will you be one of the
800,000 who will die this

year of preventable disease?

F the hundreds of thousands who die from respiratory diseases,
O pneumonia,

and intestinal disorders, a large proportion would not have died
"if they had been able to recognize early symptoms and had known how

kidney diseases, tuberculosis, influenza,

The occasional headache,

You can rule your health just as surely as you can rule your actions.
If you are not enjoying perfect health today it is because you haven’t employed the method provided by Nature to keep you well. If you
don’t know what her requirements are, you are sure to blunder into some kind of sickness—perhaps fatal disease.

ENCYCLOPEDIA of PHYSICAL CULTURE
New 6t Edition ~ Completely Revised

’@b

VERY year more than ten thousand

people die of bronchitis, sixty-four

thousand die of pneumonia, seventy-

five thousand die of kidney trouble,
fifty thousand die of respiratory disease,
one hundred and six thousand die of tuber-
culosis, approximately eighty-five thousand
die of influenza, and more than ten thou-
sand die of intestinal trouble.

Barring accidents and suicides, only a
small percentage of these thousands should
die.

It is a fact that only about one person
out of three enjoys good health. And those
who are physically a little “off” right now
will more than likely be the ones to suc-
cumb to preventable diseases this year.
And they are the ones who should not die.

Nature is constantly warning you of im-
pending sickness. Seemingly trivial symp-
toms tell of serious trouble taking root in your
body. And yet, ninety-nine people out of
every hundred will absolutely ignore these
danger signals. As long as they are not flat
on their backs, they will fool themselves into
believing that they are all right.

Nature is merciless. If vou do not under-
stand her laws and her methods of preventing
and curing sickness, you suffer. She knows
no excuse—she accepts no apologies.

The Average Person Pays
Thousands of Dollars
in Doctor’s Bills

Those who do not know Nature’s methods
of preventing and curing sickness are ill an
average of 21% days each year. In fact,
it is estimated that the average person in a
lifetime spends $+,100 on doctor and hos-
pital bills, loss of time from business, medi-
cine and other expenses due to illness.
Thousands of people are living half-pow-
ered lives hecause they are ignorant of the
laws of Nature. Many of these people will
fill an early grave, when they might easily

have lived to enjoy a ripe old age. )
What would it be worth to you to be able to in-

MACFADDEN PUBLICATIONS, Inc.

1926 Broadway, New York City, N. Y.

Dept. SC-12

stantly identify in its earliest stages any sickness or
disease that might overtake you or any member
of your family? To enjoy perfect health, almost
complete freedom from sickness, doctor and hos-
pital bills, and no days of suffering and worry. or
salary lost through sickness?

r )
How to—

possess exhilarating health every day in the
year

know your own body

eat for health

diet for the cure of disease

know the art of food preparation

build a powerful physique

correct physical imperfections

become a physical director

avoid unhappy marriages

avoid disease

fast as a curative measure

cure by hvdropathy (heal by the use of water)

apply all methods of drugless bealing

give first aid in emergencies

apply home treatment for disease

recognize diseases hy manifestations

build nervous energy

treat the common form of disease

understand the process of reproduction

benefit by laws of sex and marriage

treat diseases of women

diagnose diseases

have healthy and vigorous children

treat female disorders

treat male disorders

obtain virility and manhood

care for the complexion

manicure; care for the hair and feet

cultivate the mind

These are only a few of the matters explained
in the Encyclopedia.

. _J

The Encyclopedia of
Physical Culture

{6th Edition—Greater Than
Ever Before)

This marvelous 5-volume  work
gives vou the information you need
to build up rugged strength, health
and vitality. It is for every mem-
her of the family—it covers every
phase of strength and body building

for adults, children and babies. It .

gives invaluable information on Name

fasting. dieting and exercise. A .

‘horough and extensive treatment Occupation
Residence

MACFADDEN PUBLICATIONS, Inc.
Dept, SC-12, Macfadden Building,
1926 Broadway, New York City.

Send me on 10 days’ inspection the five volumes of the En-
cyclopedia of Physical Culture. If I f
I will either send $2.00 in ten days and $3.00 a month until
$35.00 has beén paid. or $31.50 cash. If T decide not to keep
the books I will return them in 10 days postpaid.

Employed at

Business Address
T understand that this price includes Special Membership in vous

is given of the laws of sex, the attainment of virile
manhood and womanhood, and happy, successful
parenthood, together with details for diagnosis and
treatment of all sexual diseases. Handsomely il
lustrated charts on anatomy and pbysiology are
scattered throughout the book.

It is neither dull nor technical, but is simple
comprehensive and complete in every sense. It is
the crowning effort of Bernarr Macfadden’s rich.
full experience in the science of health and physical
culture. He has had more than thirty years’ ex
perience in guiding thousands of physical wrecks
to glorious health and vigor. Out of that ex
perience he built his Encyclopedia of Physical Cul-
ture,

Five big editions of this popular work have heen
exhausted. And now the sixth edition—greatest
of all—has just come off the press. This editior
has been completely revised at great expense.
Scores of new illustrations have been inserted. The
bhinding has been changed to a beautiful all Fabri-
koid. more durable than leather. Altogether it is
the finest edition of the Encyclopedia ever issued.

10 Days’ Free Examination of
Entire Set—No Money Needed

This is the most liberal offer we have ever made
on the Encyclopedia—10 days’ examination of the
entire set at no expense to you. There is no
money needed—no_deposit to pay. Just fill in the
coupon and we will send the five volumes to you,
all shipping charges prepaid, for your inspection.

Take ten days to examine the set. Then, if you
decide to purchase. send us only $2.00 as your
first payment. Additional payments may he made
at the rate of only $3.00 a month until the total
cost of $35.00 has been paid.

If you care to ay cash you may do so by sending
us only $31.50. This represents a 10 per cent dis-
count.

If vou purchase the set we will include with it gpecial
membership in our Advice Department. maintainea e:\ln“d
edquiphed to serve you. This service alone may be worth
many times the cost of the books.

Homempe'r, no money now. and no obligation to pur-
chagse.  You simply agree to return the books at the end
of ten days in ease you decide nct to keep them.

nd the set satisfactory

Foreign orders—cash in advance.

4dvice Department.

WWWeamericankadiohistors-com
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3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Kunow the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, 10 volumes. Books are pocket size:
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators Alternating Current Motors — Transformers
Converters—Rectifiers—Alternating Current Systems—Circuit Breakers—
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing

‘Telephone—Telegraph- _Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index
of the ten mumbers.

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
jibrary and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.
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IN TEN
VOLUMES

SEND NO MONEY- SEND ONLY THIS COUPON

THEO. AUDEL & CO.
65 West 23rd Street, New York City.

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
vou $1 each month until paid.

Namel sl +csaeay 4 e LM PUEAE 45 4 0 v i b 8 2w Lol

Occupation . .

Employed by .. c.svnprr nin prmmnacs e viisianaas
ETOMERAAATCSS" . et sg 5 - miains 3 57T 5 PR —
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The X Rar
Inkograph,
barrel mads
of transparent
.amber matetial which
makes it possible to see
how much ink [tcope

tnins.
1,
IR E i i

The Writing, .
HEMISPHERE

suftes* lead pencil.

. Has laigo ll‘r;‘k [

THE NEW
mrroven INKKOGRAPH

“Ihe Perfect Writing Instrument

ANSWI*;RS the purpose of both pen and pencil combined.
: I.ts point is shaped like a Ane lead pencil point and writes
with ink free and easy without a miss, skip or blur.

The steady uniform flow of ink ac:ually improves your hand-
writing. Won't blot, scratch, leak or soil hands,

Combines the Best Features
of Pen and Pencil

munus the weak points of botk, plus improvaments not found
in either. The lead pencil smudges, the point breaks and its
weriting soon is abliterated. Most fountain pens skip, scratch,
flood, clog, leak, blot, soil hands and clothing. The old stylo-
graphic ink pencil dries up, balks, blots, writes heavy, flows
unevenly and is never reliable. The Inkogtaph feeds as fast
and uniform on the 20th page as it did on the first.

Canneat Leak
Not the tiniest drop of ink will spill although one filling is
sufficient to write thousands of words.
Makes 3 to 4 Carbon Copies

atl one time with original copy in ink. Bear down as hard as
you like, without fear of bending, spreading, injuring or dis-
terting its 14Kt solid gold point.

Draws Lines to a Ruler
without smearing, smudging or blurring the paper. Werites
with any color of ink.
Requires No Blotter

The ink dries as fast as you write, because the flow is fine,
even and uniform.

Patent Automatic Feed

Prevents clogging. No complicated ‘mechanism to clean or
get out of order.| A year’s guarantee certificate with Full
directions accompanies each Inkograph and is your absolute
protection.

An Instrument of Refinement
In appearance it is extremely attractive. Its beautifully highly

-polished finest quality of hard rubber, its 14Kt solid gold

point and feed, gold band on safety screw cap,
gold self filling lever and gold clip makes it an in-
strument of distinctive elegance and refinement. The equal
in size, workmanship and material of any $7, $8 or $9 foun-
tamn pen. Also made in ladies’ size.

INKOGRAPH CO., INC., 185-59 Centre St., New York City

DEALERS ¢ 5052 s

Gentlemen: You may send me your Inkograph Style No.
I will pay postman $2:98 plus postage on detivery.

Thaut 14kt solid gold ball like point which

is hard, round and smootkeglides with ese | I Name emeeccncrcestncctsacancaccs e divacnrevesmarsce o OO0 R
over the coarsest paper and makes it porsi- 1 e

ble to write in ink as rapidly as with :he

Address !
]
AGENTS Sell Inkographs, maka
bigger p_r:ll(s, moiral :
sales, without invesiment. Quic er commis- . h
i d o competition. Sena it
:::nas’; p‘l?-:::r’a:::iers;v':ita for speciaf sale-nl C’ty L. escaseccnaccince ; State ............
plan booklet.
'
y B
L
h. Q-.a

INKOGRAPH CO., Inc. 185-59 Centre St., New Yeork City

STYLE
No. 20 DG

he Big Chief,
'1‘; 1 i

Ftusdy atirac-
tive Inkoe
sreph.

r----------------.-ﬂli..---...--- --.-----.---,-----.

SEND NO
MONEY

Your name and address and the
style number of the Inkograph ot
yourchoiceare sufficient. Paythe
postman £2.98 plus postage on de-
livery. Specify if you want ladies®
size. When cash accompanies
order Inkograph will be sent post-
age prepaid. If within ten days
the Inkograph does not prove sat-
isfactory return it and we'll re*
fund your money.

S\ RIS A HEAHAER EH O @t jm—Eriae.
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