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.See Page 329




b NF e

Oet a Job Like These
3500 ro 70000aXeq,

in the Big Pay Field of
ELECTRICITY

It’s your own fault if you don’t earn more. Blame you;self if yctm
stick to your small pay job when I have made it so easy lor yogx dl0
earn $3500 to $10,000 a year as an electrical expert. Electrical Experts are badly
needed. Thousands of men must be trained at once. One billion dollars %V yl(l:ar is
being spent for electrical expansion and everything is ready but the mea. blI yqlli
answer the call of this big pay field? Will you get ready now for the big job 1 w1
help you get? The biggest money of your life is waiting for you.

I Will Train You at Home

1 will train you just like I trained the six men whose pictures you see here. Just
fike T have trained thousands of other men—ordinary, everyday sort of fellows—pulling them out of
the depths of starvation wages into jobs that pay $12.00 to $30.00 a day. Electricity ofters you more
opportutlities—bigger opportunitics—than any other line and with my easily learned, spare time course,

I can fit you for one of the biggest jobs in a few short months’ time.

Quick and Easy to Learn

Don’t let any doubt about your being able to do what these other men have
done rob you of your just success. Pence and Morgan and these other fellows didn’t have a thing on
you when they start. You can easily duplicate their success. Age, lack of experience or lack of
education makes no difference. Start just as you are and I will guarantee the result with a signed
money back guarantee bond. If you are not 1009, satisfied with my course it won't cost you a cent,

Free=Efectrical Working Outfit and Tools

. In addition to giving my students free employment service and free consultation
service, § give them also a complete working outfit. This includes tools, measuring instruments, material
and a real electric motor—the finest beginners' outfit ever gotten together. %au do practical work
;idggt lfmm' &e_ s?ri'; After the first fmé‘l)eswns :jt enzt;zl];iyou 'tho make extra money every week doing

electrical jobs in your spare time. me students e as high as $25 to $35 a week i i
work while learning. This outfit is all FREE. ¢ & e Ree

Mail Coupon for FREE BOOK —~
The Vital Facts of the Electrical Industry

a ctedit check allowing you a $45.50 reduction, my guarantee bond and articul most w
pay-raising course in the world. Send the coupon now—this very mg,d ma:’;gii‘;e‘mnég‘;’%‘gg?!‘l
your life. Send it while the desire for a better job and more money is upon you, to -

L. L. COOKE, Chief Engi
Trained Man tef Engineer

.7} Chicago Engineering Works
D6 2150 Lawrence Ave., Chicago

The Cooke

wilj
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enrolling 2,, Stake
course,” Four

Dickerso,
$75008 Taal ™t
“l earned «
weck when | 03
With YOU—§502 weeg
when  balf throyg:
YOUr course, Nog
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of $7500 a ye
Thank you a they
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$20.00 & Day for
Schreck

“Use my name asa
reference and depend
on me as a booster.
The biggest thing I
ever did was answer
your advertisement.
I am averaging better
than $500 a month
from my own business
now. " [ used to make
$18.00 2 week.” A
Schreck, Phoenix,
Ariz. -

Pence Earns
$9000 a Year

W. E. Pence, Che-
halis, Wash., says:
“Your course put me
where I am today, Mr.
Cooke—making $750
a month doing auto-
mobile electrical work
—think of it—$9000
a year. Besides that
1 am }ny own b°°-;‘n

{y wife joins me
haning vou or bat
you did for us.

630 to §50 8 Day
gor J. R. Morgad

“When I started 02
your course ,h:,esr’_
carpenter’s ; &‘m




Seient

L THOUGH the fact has been uni-
versally recognized that Inven-
tion is governed by a few simple,
easily acquired, fundamental prin-

ciples, no one ever thought of putting
these principles in black and white so that
everybody interested in invention could
read them. In spite of the fact that
Thomas A. Edison made his famous state-
ment that invention should be taught asa
science, thousands of people continued to
work blindly, doggedly, haphazardly to
perfect their ideas.

But now anyone can learn how to in-
vent. Fifteen famous inventors have at
ast given to the world the laws and prin-
ciples of Inventive Science. They have
shown every ambitious man and woman
{ how to invent. They are teaching Inven-
tion exactly as other people are teaching
law, medicine, bookkeeping. Instead of
spending years groping blindly, instead of
‘ wasting your time in useless,
heartbreaking drudgery, you
learn how to complete your
ideas quickly and what lo do
about them when they are com-
] pleted. You learn how to think
50 you are sure to succeed.

Everybody Invents

For a long time it was com-
monly believed that every in-
vention was a matter of pure
luck—the result of some happy
inspiration that suddenly
flashed though a man’s brain,
and which made him fabulously
rich without the slightest ef-
fort or thought. But you can
prove for yourself that this is
not so. You can prove for yourself that
invention is the result of thinking and ac-
tion along definitely exact, scientific lines.

Suppose when you went home tonight,
you found a window rattling, Through
your mind would flash, almost instinct-
ively, a far order of thoughts which
characterize the conception and com-
pletion of every invention the world_has
ever _ irst, you would recognize 2

em to be solved—the rattling of the

dow. Then you would think of several

of science or mechanics \vlleh
your problem.

d solve “You might
. of the scientific fact that if you
on the frame the wood would

‘window. You might

~ But what you most
the

Roymond F.

who with f’ol_ntan
other famous inven-

tors, now makes it

how
your spare time ot g
home.

¢ and Invention for August, 1923

ow to Invent—
| What to Invent

and What to Do About Protecting
and Selling An Invention

—How to develop your imagination

—How to develop your ideas

—How to get the facts you need for
inventions

—How to keep legal records of ideas

—How to use scientific principles of
mechanics

—How to avoid wasting time on im-

ractical inventions

—How to apply for a patent

—How to organize a company

—How to protect your rights

—How to market a patent

and hundreds of other vitally important facts
which EVERY successful inventor knows
and uses.

problem. So, although you may never
have thought of it in just this way every
time you solve a problem in your daily
life—at home, traveling, or in business—
you are an inventor; you use the principles
of thought and action which govern the
Science of Invention!

You can see, therefore, how
easy it is for you to develop
your natural instinct to “Ax
things.” The same processes of
thought that almost instinctive-
ly told you to fix a rattling win-
dow with a wedge can be so well
developed that you can learn to
invent other things almost as
easily and quickly. You know,
too, that every invention is
‘made only by thinking inven-
tively. And every inventor is
fictes: agreed that the principles of In-
ventive Science are so simple, s0
easy to learn that any one, re-
ardlessof training or education,
can develop himself to become a

successful inventor!

With every new advance, with every
new discovery that the world experiences,
more problems are coming up—and more
inventions are needed to solve these prob-
lems. Now, as never before, are new inven-
tions wanted, and the world will pay a for-
tune to the man or woman who gives it just
one of the inventions it needs.

Even little ideas can bring you a for-
tune. Eberhard who invented the rubber
on the end of 2 pencil, has been p.aid'hun-
dredsof thousands of dollars for his simple
idea. The man who invented the mptal
tip for shoelaces, the man \\th conceived
the idea of the “humped"” hairpin, the man
who developed the metal tape measure;
all have achieved success and wealth as

eat or greater than the inventors of large

machinery.
Learn how to invent at home

If you would like to develop your natu-
ral inventive ability along money "’.akmg
lines. instead of trifling with ideas—if you
would like 10 DO something about your

instead of letting someone else

t and market them ahead of you, let
 great Course in Inventive Science help

you. Get the advice and the help of the
fifteen famous inventors whe tell you the
secrets of invention which you MUST
know to be successful

This is the first course in practical inven-
tion that has ever been devised. In simple
easy-to-understand language you are told
how successful inventors work; you learn
how to think along inventive lines, you
learn the short-cuts to successful inven-
tion; you learn how to use the-secrets of
invention that convert a simple little idea
into money.

No one step in invention has been omit-
ted. Everything you want to know about
invention—developing your ideas, secur-
ing information you need, how- to apply
for patents, how to protect your rights,
how to sell your invention—are taken up
step by step, so that when you have com-
pleted the course you have a wealth of in-
formation worth thousands upon thou-
sands of dollars.

FREE—New Book on

Inventive Science

A wonderful new book has just come
from the press that tells you all"about the
Science of Invention. It tells you how to
avoid- the pitfalls that have brought failure
to thousands of would-be inventors. It
tells you how to learn the secrets of prac-
tical _invention, which famous’inventors
discovered only after years of heart-break-
ing ‘effort -and discouraging mistakes and
it tells you how to do this in only fifteen
minutes of your spare time each day. This
fascinating book will be sent to all those
who are genuinely interested. Get the ad-
vice of those fifteen famous inventors. Let
them tell you how you can easily learn the
secrets of successful invention. ~Send for
this Book today as only a limitéd number
are available for free distribution. Send
the coupon below NOW, or a letter or pos-
tal-eard will do. There is no cost or obliga-
tion. This bureau is not connected in any
way with patent attorneys or manufac-
turers. Our only work is to help ambitious
men and women to develop their inventive
ability—to become successful inventors.

Bureau of Inventive Science
Dept.78, Wisner Building, Rochester, N. Y.

BUREAU OF INVENTIVE SCIENCE
| Dept.78, Wisner Building
Rochester, New York

| Please send me your free book, *'The Science of
Invention.”

l Name. . s covenecassoovsaarons I st o e o
I Address... ....... LR L 4 e Kkchercy o Py T
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Every newspaper

will buy

_ TheJob YouWant

1s full of ads that offer big opportunities to Office Men, Factory

Men, Construction Men and Men with Trades. YOU-—no matter what your occupa-

tion—can get the place and the money you want

by going right after the knowledge

necessary to make you know more than the men with whom you work.

More than 200,000 ambitious men have won success with the help of the American
Technical Society, its consulting service and its complete research and publications 1n

every line of commerce and industry,

They Will Raise Your Pay

If you don’t know all you should to get and hold the big
job you want there is a set of their thorough reports listed
below which you can use in home study in connection with
their consulting service and master your own field.

Seven Days’ Free Trial

The Society seriously wants you to be certain of the big
value the pay raising books present. They want you to be
as sure as are the thousands of members who are nov grow-
ing by the help of the books and the consulting membership.
That’s why they gladly send any set you want—they know
vou'll see the volumes are worth infinitely more than is

asked and want to bécome one of the men who

grow because they know.

That you may test these books in every way—
use them as if you owned them—show them to

your friends or the men for whom you work—get
their opinions—in other words to prove to you that
these books can help you with all your problems—
the books are sent for absolutely free examina-

tion. DON'T SEND ANY MONEY.

You’ll Raise Your Pay
for a Dime a Day

If you keep the books just pay $2.80 within a

week and send $3.00 a month—just 10 cents a day
—until they belong to you. Send in the coupon now

and know more than the other fellows on the job.

AMERICAN TECHNICAL SOCIETY

Dept. X-25-C Chicago, U. S. A.

FREE
Consulting Memibership

A resident consulting staff of from 15 to 20 practi-
cal experts is waiting to solve for you any job diffi-
cultieg that you may have. A letter or a wire to the
American Technical Society will bring you an im-
mediate answer and the solution to your problems.
This advisory staff of practical men plus your Refer-
ence and Working library will enable you to handle
successfully any job. These men know all the latest
methods and the newest and best ways of dolng things.
Let this pay-raising consulting stafi be YOUR
sn,m;r h:AhRTN-BR. Use this service daily xs n'ccc&
sary. i ee con: membership is good for a
lim#ted time only and can be withdrawn without notice.

r
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I
]
i
|
(
|
|
1
1
]
;

[
| These Are the Books

that Pave the Way
to Bigger Pay
Yours for a Week’s FREE Use

Carpentry and Contracting, $ vols., 2138
pages, 1000 pictures—was $37.50 now. .$19.80
Civil Engineering, 9 vols., 3900 pages, 3000
pictures—was $67.50 now.. ... ........ 34.80
Electrical Engineering, 8 vols., 4100 pages,
3300 pictures—was $60.00 now 29.80
Automobile Engineering, 6 vois., 2600
pages, 2000 pictures—was $45.00 now 21.80
Machine Shop Practice,.6 vols., 2300 pages,
2500 pictures—was $45.00 now. . .. 21.80
Steam and Gas Engineering. 7 vols., 3300
pages, 2500 pictures—was $52.50 now 24.80
Law and Practice (with reading course), 13
vols., 6000 pages, illus.—was $97.60 now 49.80
Fire Prevention'and Insurance. 4 vols.,
1500 pages, 600 pict ures—was $30.00 now 14.80
Telephony and Telegraphy, 4 vols., 1728
pages, 2000 pictures—was $30.00 now 14.80
* Gapitation, Heating and Ventilating, 4
vols.,, 1454 pages, 1400 pictures—was
DIOIOOINOW. 2 s o s ihierme oo sdaas 14.80
Business Management, 8 vols., 2500 pages,

well illustrated—was $52.50 now...... 29.80
Drawing, 4 vols., 1578 pages, 1000 pictures,
bluc prints, etc.—was $30.00 now..... 14.80

WARNING

Make sure that all your reference books are
up-to-date and authentlc. Without ques-
tion they will be if published by the
American Technical Society. Whether
merely a new short cut in accounting
or a new municipal electrical plan every
American Technical statement Is true
and up-to-the-minute as it is humanly
possible to make it.

©A.T 5.1923

Self Betterment Coupon
AMERICAN TECHNICAL SOCIETY, Dept. X-25-C
Chicago. U. S. A.
B Pl!ml”:’(d mnmact‘ of‘.:!.’. o T TR A sl h b oy ........for seven
ays” examination, shipping charges collect. 1 will examine the books thoroughly. | i
will send $2.80 within seven days and $3.00 cach month until I h:we x‘;gi llfe TI;SCgISQElithI
wee....on.... 1f Idecide not to keep the books I will return them at your expensc at the end of
one week. Title not to pasa to me until the set is fully paid for. It Is underst. that if I purchase
these books I am entitled to a full consulting membership in your society as outlined above.
Name.. ... c.cooevvneianannens ...........................................
B T L T P L R R PP
(21, MR S SRR EOR P oo, e R R .

Reference. .......... L L S R T PP
(Please filt out all lines. Give local merchant. bank or employer.y o ttttttrs
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—T0 “Make Your Own’

ASK FOR

"Consolidated” | E1.Compan
Patterns | 25c. Books

These books and patterns were written and prepared by well known experts. They cover every desired phase of radjo.
Technically correct but so simple that even a child can understand them.

See Full Page Ad on Pages 408 and 382

"The following Dealers carry a complete assortment of Consolidated Patterns at 50c and E. I. Books at 25¢,

Albany, N. Y., Albany Radio Corp. Clevelund, ©.. Radjo Electric Shop New Orleans. La., Rose Radio Supply Co. | Pittsburgh, Pa,, Ludwiz Hommel & Co,
Albany, N. Y., Havens Electrle Co. Cleveland, 0., Hadlo Eng, & Sales Co. Newport, R. 1., George H. Chase Pittsburgh, Pa., Gain-a-Day Electrie (o,
Albzny, N. Y., Ignition Service Supply Co. | Slereland, 0., O e Cahmedler New York City, Con’tal Rad. & EI. Sup. Ce. [ Pittsburgh, Ps., Liberty Incan. Sup, Co,
Albany, N. Y., Schroeder Electric Co. Cgr:;nl llll's' 0!.’.. .T cc%r»f,on&'m Now York City, Fenno & Co. ;l'-'-’b“"h' Pa., Pittd. Radlo & App. Co,
Albany, N, Y., Lonsberg Bk. & Mus. House Cumb[ |?1- nd, Md.. J. A. Fulton & C New York City, Frank Radio Co. ittsburgh, Pa., U.8. Radlo Co. of Penna
Allentown, ’a., Hess lrothers Sfeands OfE R n £ New York City, Fremont Radio Co. Pittsburgh, Pa., Doubleday Hill Co,
5 0 Dallas, Tex., Huey & Phillp Hdwre Co. i 4 Pittsburgh
Alientown, Pa, F. & W. Grand Stores Dallas, 5 New York City, J. J. Kelleher Elec. Shop sburgh, , F. . Grand Stores
o = allas, Tex., Southwest Radio Supply Co. & e Plainfield, N. J., F. & W. G
Altoona, Pa., Alwoona Elec. Sup. Co. Dallas, T Radlo Equipment C New York City, David Killoch & Co. . , F. rand 8tores
Anthony; Eans., Le Roy Hughbanks Rad.Ce. | Payis: "% Radlo Equipment Co. New York City, Liberty_Radio Co. Plattsburg, N. Y., H. E. Atwater
S Dayton, Ohio, Wilkie News Company 3 9 land, Me., L. M. Clevel.
Astorta, L. 1., Astoria Radio Shop Denton, Tex., Evers Hardware Co. New York City, R. H. Macy & Co. ortland, Me., L. M. Cleveland Co.
Atimaeon, (Buns, Low & Blythe Compans | Denser, Colo., Electrical Auto App. Ca | New York City, Nemntian Blocaupy 2. [[BorandiMex Cs"'j:gg’mEFrg!{wréa
tanta, Ga,, ta ectric Co. 9 - 1 N . land Radio . Co. , Ore., s ectrie
2"1‘"1;'“ Cl}tly. N..Dg., Paramount Rnsdhlo 8up. B::;:;’ gg{z” g:;:‘lolg:n}khg}:r%u f{?f; ¥’g{-t g}g, P;:l;l:ss Llfhlt Ct& ga:‘!l:nd. OPr:.. gylr:s:m El;‘ct;l‘e %o
tticboro, Mass., Sweet Accessory Shop 4 T 3 ) New York City, Radio Specialty Co. oltstown, -, Pottstown Radlo Sup. Co.
Auburn, Me., G, L. Foss DRt I, W, Kine New York City, Stanley & Patterson providence, R. .. Union Electrie up. Co.
Baltimore, Md., Jos. A, Becker Detrolt, Mach., Federal Elec. Supply Co. | New York City, Viking Radio Co. Providence, R. 1., R.1. Elec. Equip. Co,
Baltimore, Md., Jos. M. Zamoiski Detrolt, Mich., Twentieth Cen. Radlo Co. | New York City, The Winchester Store rovidence, R. I., F. & W. Gtand Stores
$altimore, Md., Wilbur Electric Co. Detroit, Mich.. Crowley Milner Co. " | New York City, Arms & Navy Dist. Co. rovidence, R. 1., B. & H. Supply Co.
Baltimore, Md., Bacharach Rasin Co. Detroit, Mich., McCaulay Brothers New York City, Chamberlaln Elec. Co. Reading, Pa., F. & W. Grand Stores
Baltimore, Md., F, & W. Grand Stores Detrolt, Mich.. Detroit Electric Co. New York City, Economy Radio Rochester, N. Y., Hickson Elec. Co.
Baltimore. Md., W. W. Hentzschel Duluth, Minn., Kelley Duluth Co. New York City, Elec. Servico Eng. Ce. Rochester, N. Y., Rochester Elec. Sup. Co,
3atavia, N. Y., H. F. Smith Easton, Pa., F. & W. Grand Stores New York City, Goldfinger Bros. Rochester, N. Y., Wheeler Green ElSup.Co.
Kmylehem.}[?mt.. I_i‘ehish R‘dl‘}o %:)mpm! | Edmonton_ Alta, Can,, Diller Book Co. .;’ew }'or: g{ty glmgalnfrﬂs. ﬁgﬁ{.‘“t"' l: }( gngn:n lgldlizo g:
ings, Mcnt.,, Torgerson Brothers Eureka, JIL, Klaus Radio Co, New Yor) ty. R. G. slinger ester, N. Y., R. Schmidt b
Birmingham, Ala., Interstate Electric Cs. | Fercus’ Falls, Minn Grande & Sether New York City, Herbert & Huesgen Rochester, N. Y., E. C. Sykes & Co.
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,WVhen the Chemist Harnessed the Thunder-bolt!
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AN and beast react with electric
speed to a warning of danger,
if the alarm is immediate and

personal. Self-preservation is the first
law of Nature. Yet subtle perils far
more disastrous than any we expect to
meet lurk in the shadow of our fan-
cied security. They are the dreaded
ogres of Famine and Disease.

A few years ago the world faced a
famine more terrible than any in his-
tory. Nitrates, the most essential ma-
terials for enriching the soil, were be-
ing rapidly exhausted, and universal
starvation seemed inevitable. Everyone
knows that piants must feed, and if the ground
is not replenished with the chemicals they have
consumed, vegetation will eventually die out.
Nature's way of making up the deficit is too
slow for our concentrated population, and
farmers have resorted to artificial fertilizers
for ages. Europeans, always more receptive to
the teachings of Chemistry than we, raise
more than twice as much grain per acre as
Americans, owing to their greafer use of fer-
tilizing chemicals.

The principal substance used for this
purpose s sodium nitrate, better known as
Chile saltpetre, because of the large deposits
of it in that country. Millions of tons of this
precious chemical were being mined annually,
for vast quantities are consumed in making
explosives and in other industries, besides that

T

You Can Learn Chemistry at Home
Dr.T.0’ConorSloane Will Teach You

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this
country's foremost authorities on chemistry. He was formerly Treasurer of the American
Chemical Society and is a practical chemist with many well-known achievements to his credit.
Not only has Dr, Sloane taught chemistry for years, but he was for a long while engaged in
commercial chemistry work.

The Chemical Institute of New York was originally founded to fill a long-felt need in the
Educational field. Thousands of young men and young women, realizing the wonderful oppor-
tunities for the chemist produced hy the recent war and the assumption’ by the United States of
world leadership, were kecenly anxious to enter this promising field. Many of these prospective
students, however, were unable to give up their regular occupations to devote the necessary time
10 their training. Correspondence study at home was the only solution.

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home
study course written by Dr. Sloane himself is thorough, logical and remarkably fascinnting. It is
illustrated by so many experiments that are performed right from the start that anyone, no mat-
ter how little education he may have, can thoroughly understand every lesson. Dr. Sloane teaches
you fn your own home with the same individual and painstaking care with which he has already
taught thousands in the class room.

The Personal Help of Dr. Sloane

Dr. Sloane will personally examine and correct all of your examination papers, pointing out
your mistakes and correcting them for you. He will, in addition, give you any individual help
you might need in your studies. This personal training will be of inestimable value to you in
your future caveer.

Easy Monthly
Payments

You can pay in small monthly amounts as
you go along. The price of our course is very
Hl

and includes everything. There
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required for agriculture. Chile kept getting
richer, but her nitrate beds got™ continually
poorer until their inevitable exhaustion became
a grisly prospect. And there waes no other
source of supply!

It was here that electro-chemists
stepped in and devised a way of making nitrates
from the air! They stole & trick from Nature,
using an artificial bolt of lightning, the electric
are, to change the nitrogen and oxygen into
nitric acid. This is indeed what happens dur-
inrg a thunder-storm, though to a very slight
extent. Other methods followed. and thanks to
Chemistry the air-made nitrates can now be
so'ld for less than the saltpetre of Chile. Better
still, the supply is unlimited.

_ Today we are confronted with sim-
ilap crises. There are impending shortages of
other important raw materiais. Yet so great is
the gemeral confidence in chemistry to solve
such problems, little anxiety is felt. A wealth
of opportunity awsits the chemist of the pres-
ent, particularly in the fascinating field of
Electro-chemistry. In many industries there are

ndreds of chemists employed by a single
company. Thousands of concerns have chem-
ists supervising the quality of their output and
of the materials they buy. In countless capaci~
ties a knowledge of Chemistry is essential.

- o
are no textbooks to buy extra, and .the chemi-
cals and apparatus used for experiments are
supplied to the student without additional
charge. Our plan places an education 1n
chemistry within the reach of everyone.

Experimental
Equipment

Given to Every Student With-
out Additional Charge

We prepay even the shipping charges on
the outfit. It comprises 42 pieces of appu-
ratus and 17 chemicals and reagents. The
fitted, heavy wooden case serves not only as
a carrying case, but also as a laboratory
accessory for performing experiments.

SpeCial 30'Day Oﬂer i - Please send me at once without any obliga-

i speci " tion on my part, your free Book *“Opportuni-
oﬂl‘;:r l?na!thoxf}llpﬂ(’dwxh.rfO\:'rml:':ﬁeau;p et?allg 1 :}i\ees fE" Chiemi“&l" i;{:i full !'taﬂt}cul:l%] eﬁl‘;m;t
advantage of. rite for our free book, using Xperimental Aquipmen: urnis to
the coupon below or simply a postal card. This l e\l':ry ?tudent. Also please -tell me about your
will not obligate you in the least. Do not wait plan of payment and your special 30 day offer.
until tomorrow. Send the coupon now while I

you think of it, and let us tell you our story. l BTN =, mrerorerle, ol wiToloTelhYelale SOt TlalotoTsts:sis is¥s.ots o

|-c--———————»————

HEMICAL INSTITUTE OF NEW YORK, Inc.
Home Extension Dlvision 8
l 66-D—West Broadway, New York City.
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= o | ApDREsS...... T e R
Chemical Institute of New York, Inc. vew 0707770
Home Extension Division 8 66-D-West Broadway, New York City Vsrare .......ccooveiiiol.. .
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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, /earn 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 by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 8,000 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics i
necessary to take this electrical course. Y ou can begin the course 10w
and by steady application prépare 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 Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes.
etc,

Let us explain our complete courses to vou in person. If you

CLLLLLLLLLLLLLELLLLLLL DL DL LY

H can’t call, send now for 64-page book—it's FREE to Yo
New York Electrical School :
29 W. 17th St.,, New York, N. Y. : N Y k
]
Please send FREE and without obligation to o ew Or
me your M?ge baok. : l .
]
coeeomet Electrical School
S 3
....STATE 8 29 West 17th Street, New York
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Predicting Future Inventions

VERY inventor must be a prophet. If he were
not, he could not think up inventions that will
only exist in the future. For this reason, every

.inventor must ascend from fact to non-fact.

What non-fact will tiirn out to be, not even the inventor
knows beforehand. He prophesies to himself that he
can make such and such an invention, all the while think-
ing about it. and letting his imagination work overtime.
He keeps on turning the question or problem over and
over in his mind until the subject finally crystallizes
itseli into a concrete form. All of this takes place in
the inventor’s mind. He is not working with concrete
facts but he imagines and hopes that the particular
device upon which he is laboring will turn out to be
as he imagines it. .

If the inventor’s imaginings were wrong, he is a poor
inventor. If they are right, he is a good one.

The art of inventing is to produce something that
has not existed or has not been known on earth previ-
ously. Of necessity, therefore, it lies in the future.
Sometimes an inventor may have a perfectly good idea
of a certain machine, which he is convinced will work,
if certain conditions were fulfilled. He starts working
it out until he finds to his dismay that he cannot pro-
cure certain materials or certain articles which he knows
are needed. but which have not as yet been developed.
For instance; inventors over 150 years back, knew the
automobile. Steam automobiles operated on the roads
of England in the 18th century capable of running
at a fair rate of speed and could carry from ten to
fifteen people. Such automobiles failed because the
automotive power had not as yet been developed per-
fectly. The missing link was the gasoline engine, which
up to that time was not known. The inventor had had
all this in his mind’s eye and he was prophetic enough
fo realize that some day such vehicles would become
commonplace, as indeed they are now. Jules Verne in
his prophetic books. describes dozens of future inven-
tions. nearly all of which have become realities. Indeed.
there are not more than three or four of his imagina-
tions leit, and these no doubt will come true very shortly.
Consider the submarine which was prophesied in its
entirety by Jules Verne long before it made its appear-
ance. He had laid the basis for the present day sub-
marine. and lived to see the day when the first one was
attually built and had operated as he had prophesied
it would.

There are a certain class of people, and we hear con-
tinually from them. who condemn the policy of this
magazine pecause we exploit the future. These good
people never realize that there can be no progress with-
out prediction, It is impossible to have in mind an n-
vention without planning it beforehand, and no matter

how fantastic and impossible the device may appear,
there is no telling when it will attain reality in the
future. To illustrate: in the August, 1918, issue of the
ELECTRICAL EXPERIMENTER, the writer ran a
story entitled: “The Magnetic Storm.” This was dur-
ing the war and was a purely fantastic idea; the sug-
gestion was made to stop the war by burning out all
electrical instruments throughout Germany. The idea
was to have a tremendously large Tesla coil along the
border, which would send a current into all electrical
circuits through Germany, burning out armatures, auto-
mobile wiring, electric installations of airplanes, tele-
graph and telephone apparatus, etc. While theoretically
possible, the idea was very fantastic. Cable dispatches
during the middle part of June of the present year
brought the news from Germany that the very thing
had actually been accomplished by the powerful Nauen
radio station. A number of automobiles were stopped
at a distance by the energy sent out irom this station.

Then again in this magazine we have for the last ten
years exploited television, the faculty of seeing at a
distance. We have shown all sorts of television
schemes. all of which seemed to belong to the distant
future. We have on file a great many letters from
critics denouncing us for printing such “foolishness.”
as they call it, because they said it would ever be im-
possible to invent a machine. by which a man could
see at a distance. During the latter part of June, Mr.
Jenkins of Washington, publicly demonstrated beiore
Army and Navy officials a machine, whereby it is pos-
sible not only to see at a distance but to project a film
on a screen in New York and broadcast it all over the
country by radio the same as voice and music is broad-
casted by radio now.

These are just a few examples among many.

And so it goes. What seems impossible and even
ridiculous today becomes an actuality tomorrow.
Throughout the ages, the man who looked into the
future was usually considered a crank or insane. He is
in the same position today. Human nature is such that
it opposes changes, particularly if such changes are vio-
lent. Anything that tends to pull us out from our daily
rut is not welcome, because it means an effort.

When sonie of our greatest scientific authorities, as
late as twenty years ago, proved by mathematics that
it was impossible to sustain in the air a machine such
as an airplane; when the news of the X-ray was greeted
with derision; when the sending of messages by radio
was not believed by the populace, when it had already
been used for vears—it behooves the average man to
be extremely cautious in denouncing any idea just be-

cause it is new and appears impossible on the face of it.
H. GERNSBACK.
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. 1 At the Left Is gy

L. How a Mind Re:;::
In the Center Are Illus- P A F Must Be Able To Per.
trated the Conditions | o) J form In Order To Com.
Under Which a Person 3 ; s pete In This Priz,e Con.
Must Be Able To Read J : ¥ 7 =
An Open Book. The g !
Performer Is the Young
Lady Against Whose ' . 4 . :
Back Is Held An Open " g A 3 - By the Gentle man
Book. She, Without 1 ., T 1= Whose Back Is Turneq
Seeing 1ne Pages of the To Her.
Book, Is To Tell What

Is Printed Thereon.

Held B . i ‘ ; How a_Medium Must Be Bound When
'{/[h: “]éjazn‘h\;/ksalila:es'rﬁ::cT(l’sBeBci:g InS: . - She Is To Produce Ectoplasm From Her
scribed Upon Them a S$pirit Message. W ' v v ¥ Mouth Or Any Other Part of Her Body.

ccured_As Abov, Must Be Able To Perform P iReadable Message, of Which th dy Who 1s Blind:
Lﬂd’ o ;;nw%nie}i-s:';;e oug},er In Order To Receive folded Knows Nothing, Mustche Piog\?:g:lgvf;iathy:he Ouija Board
[ a $1,000 Reward, In Order To Meet the Gond:iions

ARE THE CONDITIONS IN THE $10,000 CHALLENGE Ry MR. RINN,
320
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$11,000.00 For Spirit Manifestations

N the June issue of SciEver Axp Inves
7108 MAGAZINE we made an announce
ment of a $1,000 challenge expiring on

cver, and didn’t show up To any pe
at the rewards offered by a

d their methc

Mr, Rinn scoff:
ther publicat

May Ist, 1924, in which we offcred

rizes open for award to any practiomg
medium imputing  supernatural or spiritu-
alistic claims to the manifestations presented.
Mr. Joseph Dunninger, chairman of our in-
yestigating committee, has announced that
up to the present time no medivm has had
conrage enough to come forward and try
to win a prize in this contest,

We are repeating herewith the conditions
of our contest and adding another; mediums
and others may compete for any prize. We
have heen, and are still 6f the opinion that
we canat obtain communication from those
who have passed out of the world of life.
We already know of Mr. Dunninger's work,

nedisnm

of investigating wo
and classes his rewards as iollo

me, or ct

an cvent or <Catamit]

His name s well known about the country

and his articles appearing monthly in this s

magazine are of vast interest to our read-

ers. Mr. Dunninger and other members of v or

our scientific investigating hody, whose pic- b il

tures will appear in an early issuc of this ‘I'-d a "“"“.l A =

journal, claim 1o be able to duplicate the et ’f’" il ol ol

stunts of any medium without calling upon acked sate in a room pf

spirits to assist them, The communication B 2, 1A .
5000—To any person w aiter being

or whatever jt may be must, however, be
performed before us.
£10,000 MORE IN CHALLENGE

Mr. Joseph F. Rinn, who was for years
4 member of both the British and American
Societies for Psychical Research, and who
participated jn_such work with the late
Prof. James Hyslop, former president of
the American jety for Psychical Re-
search, and who further worked with Dr,
lsaac Funk, Rev. Minot J. Savage, Prof.
William James, Dr. Richard Hodgson, and
many others, has added to our challenge an
additiona) $10,000.

It will be seen. by Mr. Rinn’s prize offer
thr Sciencr AND INvENTION MAGAZINE,
that challenges many things which even
the educated public helieve to be provem.
For twenty years he investigated mediums
and found his own colleagues to believe in
phenomena, which to the endowed magician
were absolutely fraudulent. He state-

Mr, Joseph Rinn,

Who Makes the
Challenge Pos True Psychic Demonstrations.

$1,000 Challenge

BCIENCE & INVENTION does not
believe that there exists a proven scientific
basis t0 vouch for the communication of
the deceased with the living.

SCIENCE & INVENTION believes
that it can duplicate any svowed spirstistic
phenomenon or manifestagions effected by

medium, whetker they be signals,
rappings, spirit photographs, or other

SCIENCE & INVENTION is willing

$10,000,00

searc and secured by me sha
produce from their mouth or body
what is called ectoplasm, and h
shall shape itself into definite forms
of hands or faces
OR ANY PERSON
who will prove under scientific -
ditions laid down by me that the
spirits of the dead can communicate
with the living.
OUR $1,000.00 CHALLENGE
J—The contestant must be 2 practising medium
or spiritist, imputing supernasurzal or spiritistic
claims to the manifestations to be presented.
offer is made as 2 test 1o spiritists directly. It
does not include comjurers’ tricks or optical illu-
sions. Therefore the pesformances of magicians.
o of those not claiming spiritistic powers, cannot
be consideved, znd such tricks will not be ac-
cepted as evidence, the contest being intended
for practising mediums only.
2 Contestants must be willing to undergo tests
on spiritistic ph a or manifestations at the

ments through the press to the € that " 13 ng Antie ¥ e

. o 000.00 to any company of sin- New York offices of SCIENCE & INVENTION,
all phenomena classed as psychic by spiritu- cere investizators, if we cannot duplicate !t 33 Park Place.
“ were roduced fr. p To such p - or manifest. to the i 3—The same committee of investigators that
prove this d Mz Rinn and ¢ a disinterested body of l witnesses the tests of the medium will also witness
have held ”ﬂm = scientists. the tests which SCIENCE & INVENTION will
m hiaah. .o ‘at their J etage !o(.ddvhca(e the phenomena or manifestations

telass 1 in question.

u 4—Automatic writings will not be considered:

" s waprpugg gg e

$1000—To any persom
X oy ¥

is on pages of a book

hind their back during the test.

who will read what
opened at
random by me and placed open be-

o any ‘persem who will produce a

.00 challenge this
known in psychical
utely bona fide and

¢ SCIENCE AND
‘both Mr. Rinn and the individual

, for the $10,00000 *!!

such productions as these arc considered subcon-
scivus phenomena,

S5—Mediums must consent to present their of-
ferings beforc the staff of SCIENCE & INVEN-
TION'S investigation experts, general press rep-
resentatives, snd also Joseph Dunninger.

6—Tt is understood that
SCIEXNCE & [INVEXN-
TION need not necessarily
expose the methods they
employ in duplicating the
vhe or tiesta-
3 :lxon:d. l”u';:e effect pro-
imposes are ex- duced by presentation

it requires no of SCTENCE & TNVEN-

TION duplicates the tests

everyone who  submitted hy the medium.
this is to be accepted 2s a
sufficient reproduction, The
detzils or methods em-
ployed by SCIEXCE &
INVENTION need not be
is under-

exposed, as it
stood that SCIENCE &
INVENTION reproduces
1 manifestations in a2
w_nvitiﬁc manner, mirus the
1s.

7—An impartfal commit-
tee will pass ipon each tesf,

- individually,
8.—No expusés will be d in this magar
43 to the methods employed by the 3
SCIENCE &

for many years.
real profession

contesting, us it is
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1,500,000 Volts Leaping a
Gap Between Needle Points
Ten Feet Apart. At 2,000,000
Volts, the Spark Jumped a
15-Foot Gap.

Holes Burned Through Metal by Man-Mrde Lightning
Discharges in Mr. Peek’s Researches.

e ek NS

n

NOTE VISITORS
IN GALLERY

1

IGHTNING

I Ve e - AR TR B DY LTIV 1t e

WORKMAN

A Miniature Village
Demonstrated in Con-
nection with 2,000,000
Volt Lightning Bolts
with Rain an’ Every-
thing. Several Build-
ings Were Struck.

Yes, They Were Delighted (Afterwards)t As They Stood in the Gallery of the High
‘uje Laboratory of the General Electric Company, at Pittsfield, Mass.. and Watched

v
the 2

000 Lightning Bolts Jump Across the Spark Gap, as Shown in the Picture Above,
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Showing How the Coroma Dis-
charge Around a Small Wire
Carrying Too High a Voltage
Causes Loss of Energy. This
Wire is Too Small for the 800,-
000 Volts Applied to it

%howinz Tremendous Size of Specially Insu.hﬂd

ransformers Used in 2,000,000 Volt Experimeats



Man-Made Lightning

WO million volts, the highest electric
potential yet generated directly with
the aid of transformers or lightnin
generator, was loosed in the higﬁ
voltage engineering laboratory of the
great General Electric Works, at Pittsfield,
Mass., a few weeks ago, before a group of
invited guests. Giant sparks and arcs of
various kinds leaped, crashed and snapped
across huge spark gaps ten to fifteen feet or
more in length with a deafening roar that
held the spectators spellbound. This appa-
ratus was all contained in a steel building,
so that the waves set up by the terrific dis-
charges would not interfere with the electric
light and telephone circuits about the city or
cause Hertzian waves to be radiated over the
carth, which might interfere with radio
receiving plants many miles distant.

The voltage was raised from one hundred
thousand gradually, the glow discharge
about the various wires and spark gaps in-
creasing in the darkened chamber, until sud-
denly when a maximum potential of some
two million volts was reached, the spark gap
was bridged with a roaring crashing spark
discharge that looked, and in fact was, ex-
actly like the lightning discharges produced
by Dame Nature. Dr. Steinmetz's guess is
that the average lightning flash is about
15,000,000 volts; other estimates place the
potential of Nature’s lightning flashes as
high as 50,000.000 volts. Mr. Peck’s recent
investigation indicates that the voltage of
the lightning flash is higher than heretofore
supposed. The lightning generator devel-
oped by Mr. Frank W. Peek, Jr., consulting
engineer of the General Electric Co. and in
charge of the high voltage research, has
been added to from time to time until at
present over two million volts are available,
and experiments with discharges exactly re-
sembling real lightning so that the effects on
transmission lines and many other engineer-
ing problems, such as the loss of power due
to corona or glow discharge at high volt-

can be carried on. "'lgh.is impulse gen-
must not be confused by
ed by an oscillator,” says Mr.
‘technical discussion of the re-
23 criments published in the

e of Electrical Engincers
ference between the Peek
and others is that it is

Two Million Volt Dis-
charges Produce Arti=
ficial Thunder Storms

hges at normal operating frequency; con-
ductors at normal frequency voltages are
often good insulators for lightning voltages:
water may be punctured like oil; the wet

. You Can Foretell the
2 Weather

E. B. "Farmer” Dunn, famous weather
forecaster, formerly of the United States
Government Weather Bureau, tells how, in
simple language, to interpret the meaning
of the various clouds we see in the sky,
and various other factors, such as the direc-
tion of the wind, appearance of the stars
ot night, et cetera, so that everyone may
become his own weather forecaster—an
intecesting thing to kmow.

Other September Feature
Articles in
Science and [nvention

NEW PAPER FILM MOVIES,
By Eric A, Dime.

PITFALLS OF THE RADIO INVES-
TIGATOR AND INVENTOR. .
By Everett N. Curtis.

VESUVIUS GIVES WARNING.

LEAPS, LOOPS AND SKIDS IN A
MOTOR CAR—THE PHYSICS OF
THE AUTOMOBILE IN MOTION
EXPLAINED IN PLAIN LAN-

i GUAGE,

By Harold F. Richards, Ph.D.,, of the

staff of the Graduate College, Prince-

; ton, N. J.

COLONEL HEEZALIAR FLIRTE
WITH RADIO.

A ONE TUBE REGENERATIVE RE-
CEIVER—WITH FULL ESCRIP-
TIVE DRAWINGS AND PHOTOS,

By Bert T. Bonaventure.

THE PARIS OBSERVATORY.

WHAT TEMPERATURE CAN THZ
BODY STAND?

By Joseph H. Kraus,
Expert.

CAMERA OBSCURA FOR PUBLIC
USE—HOW IT WORKS, -
= By Lewis Yeager.

MAKING LEAD SHOT.
By Robert H. Moulton.

H SUBMARINES DIVE AND RISE.
Irwin

R. Fahrlaender, late of the
U. S. Navy Submarine Division. g

RUB —THE WORLD'S SHOCK
%KR.

By Ismar Ginsberg.
| TANTALU

Staff Medical

. Ivan Lee.

'M—ALL ABOUT IT,
By O

ark-over voltage of insulators are
ghtni di:imrge has a decid-

3 ect, etc. In addition to
stics ) mentioned, a study
the change it{l voltage

lig] y wave as it travels
oo e at the velocity of

BY

spark gap and even artiﬁcial.rain was avail
able. One of the accompanying photogra
shows the branchlike discharge of 'amhcml
lightning several feet in lcng}h, as it struck
the lightning rod on the miniature chur h
and other buildings in the town Inciden
tally, the value of the lightning rod was
proven, as the huildings were not set afire
or even scorched. .

Another interesting and striking test con
ducted by Mr. Peek and his associate ¢ngi-
neers. to prove that his artificial lightning
was indeed just like that produced in Na-
ture, including the accompaniment of ex-
plosive effects, due to the liberation of n_u.l—
lions of kilowatts in a single discharge in
the infinitesimal fraction of a second, con-
sisted of splitting large pieces of hard wood
asunder with one single crack of the 2.000-
000 volt spark. Down the center of the 12”
and 18” pieces of maple ran a large indented
mark where the current had run its way
through. In most cases the wood was not
burned at all. Occasionally there were
slightly blackened spots as though they had
been a little burned, and the wood was
somewhat darker on each side of the inden-
tation. It smelt peculiarly from the gases
generated by the electric discharge or spark.

LARGE TUBES TFOR HIGH TENSION

WIRES

As the result of some of these experi-
ments with 60 cycle power currents it
has been found that the problem of keep-
ing down the corona loss has been found
to be one of building a tube of sufficient
diameter, and one 6%” in diameter has been
mentioned as the proper size for carrying
a potential of one million volts. The s=cond
problem with regard to transmission lines-is
to space these tubes or cables far enough
apart. In this respect, the sparking distance
for 60 cycle power currents is over nine fect
for one million volts, and almost fifteen fect
for a million and a half effective volts.

At present the highest voltage in use for
transmitting power is a little less than a
quarter of a million volts, or 220,000 volts
to be exact, which is in use in California.
The principal reason why electrical engi-
neers are endeavoring to find how to effi-
ciently employ higher and higher voltages
for transmitting electric power is that as
the voltage is raised, the current is reduced
and conductors of ‘less weight may be wutil-
ized, and power may be transmitted more
economically over greater distances, which
is the all important thing in the scheme of
the super-power plants now heing talked
about by the leading engineers of the day.

HIGHER VOLTAGE MEANS LONGER DIS.
TANCE POWER TRANSMISSION

For example, one hundred thousand horse-
power may be transmitted over a distance
of two to three hundred miles economically
at a poteutial of 220,000 volts which is in
actual use in southern California at present.
Raise the potential to one million volts and
th.ree million horse-power may be trans-
mitted a thousand miles economically with
the same amnount of copper, but of larger
diameter, made in the form of thin tukes.
Tomor'rm{v there will he a demand for the
transmission of such power over great d's-
tances, as our engineers come to exam ne
the giant sources of power which are n~w
TN to waste in various parts of the
country.

WA™™= HAS HIGHER DISRUPTIVE
STRENGTH THAN AIR

One of the peculiar results of the test
(Continued on page 375) -



[SCIENTIFIC SAFETY TESTS

Above: Testing a Vault Alarm With a Breast ] ; BN 8 Testing a Hand Fire
Drill and Burglar’s Tools. , 2 - - Extinguisher on a
; - y ‘Standard” Fire.
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Testing Electrical Alarms and Other Protec-
tive Devices in a Safe.

Dropping a White Hot Safe on
a Pile of Bricks to Determine

p’;‘ ."'" L its Ruggedness of Construction, A %°a':lbi?°arﬁ9rn of Fufnace and Hydraulic
~re

esting Building Pillars,

.’.

Determining Whether or Nog
c r the L
lights Comply With the Law Reenqs:isﬁ.g;e%2:_3::3::0{?;},2“&




Underwriters’ Safety Tests

O the majority of persons the

phrase “Passed by the Board of

Underwriters” does not carry a

very great meaning. It is taken

as a matter of course that such
things are passed and the _public at large
is not familiar with the rigorous stages
of testing to which various articles are
subjected before that little phrase cited
above can be applied in the advertising
of that particular article. Also the great
scope of the Underwriters Department
is not usually realized and the significance
of the name, to most people. is confined
to a very few articles.

SAFES HEATED WHITE HOT AND
DROPPED

‘For instance, it is not usually known
that safes are put through a series of ex-
acting tests before they are acceptable to
large banks and trust companies. How-
ever, several of the illustrations given
herewith will show at once that the tests
made are of a very exacting character and
tend to make safe deposit vaults and safes
more reliable.

For instance, the saie to be tested is
placed in a furnace, but before the doors
of the safe arc closed, several magazines,
newspapers, and loose papers are placed
on the shelves. The safe is then closed
and locked and the furnace sealed. Gas
is turned into the furnace and ignited
and through mica peep holes in the walls
of the furnace the engineers make obser-
vations. The fire is regulated to keep
the temperature even on all sides and the
heat is kept up for over four hours. At
the end of this time the safe is white
hot; the fires are extinguished and the
safe is allowed to cool. If the papers
within the safe are found to be damaged
upon opening the safe, it Is not passed.
Also if thermo-couples which have been
placed within the safe before the test
started have registered higher than 300°
F. the safe is not considered fit and does
not receive the Class A label.

After this actual fire test. if the safe has
so far passed the requircments, it is re-
placed in the furnace and heated again to a
white heat. It is then removed from the
furnace, chains are slung around it ?nd
it is hoisted to a height of over thirty
feet, as shown in one of our photographs.
From this height it is dropped upon a
concrete base, which is covered with
broken bricks. When the safe has cooled
it is again examined and then subjected
to still further heat. It is turncd upside
down and subjected to flames for onc
hour. After cooling, the contents are
3gain examined and if intact. an autopsy
is performed on the safe itsclf. which de-
termines what grade label should be
‘awarded to it. is last operation shows
‘the condition of the insulation between
the walls.

'SECRET CHECK KEPT ON SAFES

tests outlined above are not al-
) safes furnished by the

for this particular work,
safes of vari-

By A. P. PECK

YOU KNOW WHAT AN IMPORTANT PART THE
UNDERWRITER'S LABORATORIES PLAY IN
YOUR LIFE? FOR INSTANCE. DO YOU KNOW
THAT YOUR FUNDS IN THE SAVINGS BANKS
AND VAULTS OF VARIOUS TRUST COMPANIES
ARE PROTECTED TO A GREAT EXTENT B8Y
THESE WORKERS? THEY ARE, HOWEVER, AND
THME METHODS USED IN TESTING THESE PRO
TECTIVE DEVICES ARE DESCRISBED IN THME
2 TEXT HEREWITH., EVEN YOUR SAFETY FROM
FIRE DEPENDS UPON TMESE EVER WATCMFUL
WORKERS AS THEIR TESTS INCLUDE ALMOST
EVERY CDNCEIVABLE TYPE OF FIRE EXTIN.
GUISHER AND FIRE PREVENTION APPARATUS.
EVEN YOUR AUTOMOBILE EQUIPMENT 1S PRO.
TECTED BY THEM. IT 1S WELL WORTH WHILE
TO READ THE ACCOMPANYING ARTICLE. TO
GET AN INSIGHT AS TO THE WORKINGS OF
THIS WONDERFUL DEPARTMENT KNOWN AS
THE BOARD DF UNDERWRITERS.

G

the casing of the alarm in such a way
as to interfere with the working of the
mechanism, it is not passed. Our photo-
graph shows one of the testers with a
full layout of burglars’ tools attempting
to get at the working parts of a vault
alarm. However, he was not able to
make an impression upon it, either with
the hand-drill or with his various chisels
and therefore, the safe was awarded the
Underwriters’ sanction.

ELECTRIC SAFE ALARMS TESTED

Another of our illustrations shows how
various electrical’ alarms which are de-
signed to be placed within safes, are
thoroughly tested and subjected to a com-
lete examination by experts, The abil-
ity of the alarms to work under all condi-
tions is taken into consideration, as is
also the fact that they sometimes operate
at times when there is no attack being
made upon the safe. Such deficiencies are
carefully watched for and tested. All
these tests and many others are made
which render the work of the burglar
more difficult day by day, and will, it is
to be hoped, eventually eliminate stories
of bank burglaries from our newspapers.

FIRE EXTINGUISHERS RECEIVE THIRD
DEGREE

One of the greatest home protectors which
has been invented is the hand fire extin-
guisher and practically every office building
throughout the country is or should
equipped with one or more. However, these
fire extinguishers are not infallible and the
Underwriters have done considerable work
towards making them more nearly perfect.
Our illustration shows one of these hand
fire extinguishers being tested on a standard
fire. If a certain amount of the chemical
contained within the extinguisher will pot
put out the standard fire within a certain
length of time, that particular piece of ap-
paratus will be rejected. Tests are also
carried out on various types of sprinkler
systems and other fire preventatives. All
types of fire alarms are also sub)g:ted to
examination and anyone purchasing onc
Iabeled as being passed by the Board of
Underwriters may be sure that he is getting
the very best of apparatus.

AUTOMOBILE EQUIPMENT THOROUGHLY
EXAMINED

Various states in the country are lale*l‘y

'T \qgor' ous campaigns against the
& wgwiﬁt head lg:hts which glare
i e eves of the driver of an oncoming
Various lenses and other apparatus

to reduce this erous glare
riters’ Laboratories are fully
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equipped with apparatus for measuring the
light intensity of various types f head
lights. The beam of light at any giv
point from the car is carefully studied to
determine whether or not the headlight wil
comply with the various laws Its n
glare qualities are studied as well as tl
possibility of it throwing the light too hig!
from the ground.

The above test is especially interesting
now, as several states have passed laws,
which in a very short time will require every
automobile driver to have his headlights
examined and tested against a standard
photomieter.  If his headlights pass the test
he will be given a card stating that fact
which card must be carried at all times.
the same as the driver's license is now re-
quired.

Bumpers are as important a part of a
car as anything else and if the apparatus
is not capable of withstanding humps such
as would be encountered in collisions it is
valucless. The Underwriters’ Laboratories
test various types of bumpers by mounting
them as shown in the accompanying illus-
tration and causing a pendulum with a
weight of about 600 pounds to swing back
and forth against the bumper. The weight
is swung through a given distance at all
times. 1f the bumper is to pass the test
it must give with the shock, but spring back
into its normal position. If it does not do
this it is not awarded the Underwriters’
label.

Aside from those two parts which we
illustrate in the action of being tested, there
are various other parts of the car which are
subjected to the eagle eye of the inspectors,
Wind shield visors, stop lights, locks for
preventing theft which are to be attached
to the steering wheel and various other ac-
cessories and necessities on the car are thor-
oughly examined and subjected to various
tests in order to determine whether or not
they are worthy of being used.

NOVEL BUILDING MATERIAL TESTS

Various materials that go into the con-
struction of buildings are often purchased
on the open market by the inspectors. and
are made to undergo the tests which have
been outlined for them. For instance, in
our illustration we show a combination of
furnace and ram. In this apparatus is
placed a column which has becn designed
to support various parts of buildings. This
apparatus consists of a furnace capable of
maintaining a heat of the intensity to be
anticipated in building conflagrations. while
at the same time a hydraulic ram exerts a
downward thrust which is equivalent to the
weight of many stories in the building. If
the column buckles it is not passed,

These are only some of the many objects
which are daily tested by the Underwriters’
Laboratory and if anyone desires to go into
the matter further they will find a com-
prehensive study of the various tests given
in a mew work entitled “A Symbol of
Safety,” by Harry Chase Brearly. This
book deals entirely with the work of the
Underwriters’ Laboratories and is verr
complete throughout. It covers consider-
ably more ground than we have been able to
glo in this short article and anyone interested
in the work will do well to procure a copy
of the book. The photographs used here-
with are cgivcn by courtesy of the Brearly
Scrvice Organization.

(Eprror’s Nore—Anyone desiring to pur-
chase a copy of the above mentioned book
may obtain the name and address of the
publisher by addressing the Editor and en-
closing a stamped self-addressed envelope.)
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The One Man Orchestra

N these days of labor saving, strikes,

and what mot, it becomes more and

more necessary 1o save man-power

wherever possible. \When we visit the

average first class theater, we seen any-
where from forty to minety musiciaus in the
orchestra pit, while if we come to the smal-
ler cities, we find that good productions of
operas and musical comedies have been sui-
fering from lack of musicians.
musicians tend to flock to the great centers
more and more because they know more
money can be made there. So the smaller
cities usually have not much talent left.
The idea therefore to have a mechanical
orchestra that would replace twenty to fifty
first class musicians is not so absurd as it
seems to be at first. Furthermore tbe idea
is neither improbable nor impossible.

One of our big musical instrument com-
panies is already turning out mechanical
musical instruments, and there is on the
market now a small automatic orchestra
which contains a piano. violin, drum, etc..
and such instruments are in good demand.
The next step was to develop the idea on a
larger scale, not only for the piano and the
violin, but for all musical instruments. The
adjoining illustration shows how it can be
accomplished.

Let us first consider the electrically oper-
ated violin, 'cello and bass viol. There is
nothing new about these instruments as they
have already been made. It is possible by
this ineans to reproduce any sound that
human fingers and the bow can accomplish.

By H. GERNSBACHK

On these instruments we have a nuinber of
solenoids which replace the fingers. A num-
ber of revolving disks operated by a small
electric motor replace the bow. We even
have the pizzicato noles produced as well
as the harmonics, all of these being operated
by solenoids. Once the violin or 'cello has
been tuned, it will play any score from a
regular perforated paper roll and with such
fidelity that it is impossible to tell whether
the instrument is being played mechanically
or by hand.

The next instruments which so far have
ot been developed, arc the cornet and slide
trombone. These two instruments are oper-
ated by compressed air, and here again a
number of solenoids opcrate the pistons to
imitate the human fingers. An artificial
rubber lip is represented by an electro-mag-
netic valve shaped to resemble the natural
lips which open and close as desired. Then
there is a regulator to control the amount of
air from the source of air supply. The
same thing holds true of the slide trombone.
where a number of solenoids are coupled
together to operate the slide backward and
forward, the same as do the human hand
and arm. The flute, piccolo, and other musi-
cal instruments are operated in much the
same manner. The drums, such as snare
drum, and bass drum, are operated by
electro-magnets as well, as is clearly shown
in our illustration. The drum sticks are
operated by a small electric motor and the
cog reproduces the drum tattoo, much the
same as the human hand and even faster if

so desired. The bass drum is aperated by
means of larger magnets. while the cvmba
and the musical triangle are worked by
small electro-magnets as shown the
Tustration

As for the operation of such an orchestra
it requires, of course. a regular conductor.
for the reason that while the various musi-
cal instruments are electrically operated it
is the function of the conductor to give the
expression. the tempo. and all other refine-
ment in music, the same as if the instrnments
were played by regular musicians. The per-
forated roll upon which the musical selection
is stencilled will reproduce nothing except
straight music, but when it comes 1o expres
sion and real interpretation, the conductor
is called wpon. and you may rest assured
that he will not have a simple task. There
will he several keys on a piano-like board
for each imstrument. The conductor will
have to play these keys the same as an or-
gartist works his keys. In this manner the
full expression is brought ont from the
various instruments.

As soon as these various instruments have
been commercially developed, there is no
reason why a mechanical orchestra of sixty
to one-hundred pieces cannot be played by
one man. In this case, the conductor will
have the glory that he really is conducting.
as it is well known that many conductors
these days, unless they are exceptional, do
not really conduct. and as experiments have
shown, the orchestra can get along without
the conductor tolerably well. providing of
course that it is a well trained one.

“How to Make Money™

Tﬁuﬁ is an old saying that it isnt
you but what you save that
" counts. ‘!::“is true as far as it goes,
zli dgl't go far enough to make a man

ore there is anything to save

ng must be made : and the more that
the more one can save if he will

By JAY G. HOBSON

A most lucrative ficld for inventors is the
advertising novelty line. Anything new and
novel, that will attract the eye of the publie,
and that can be made in large quantities at
small cost will find a great sale. because this
is the age of publicity and anything that
will help to place a_product before the
potential buyer’s eye will interest the average
business man.

One of the successful advertising novel-
ties that has made its inventor wealthy is
the small, round dime savings bank. It is
inexpensive, attractive and effective. Puzzle
devices that have space for the advertiser’s

Interesting Articles
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«Practical Electrics”’
LOUD SPEAKERS AND MOVIES
DRY W?.ST'HI-I ELECTRICAL

STUDYING LIGHTNING .
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By Amedeo Giolitto
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:.:'%r. Alfred Gradenwitz

PLATED LEYDEN JARS

£ STORAGE BATTERY
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E SLIDE WIRE BRIDGE
By A. P. Peck
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name always make good money. The field
for new advertising inventions is so exten-
sive and success so certain. that [ often
wonder why inventors overlook it. Some-
thing small, inexpensive and simple is usually
preferred. [f it works or runs, so much
the better. It will create interest in its
operation and advertise the article it repre-
sents quite forcefully. Start your thinking
machinery to work for something practical.
protect it with a patent when perfected, and
your chance for wealth is good.

Another field whiclt is open to the re-
sourceful inventor. particularly one with a
chemical turn of mind is that of beauty
preparations. It seems that the women are
particularly susceptible to any mew cream
or powder which will give them the youth-
fu! complexion which they so greatly desire.
Of course, there are many such compounds
on the market today. but there is always
room for more, particularly. if it has any
great merit. The chemist in working on
such a formula should always remember
that anything which will be the least injurious
to the skin is absolutely taboo. The com-
pound must be easily applied and if it is one
tha‘t is _designed to present a beautiful ex-
terior, it must be so made that it will not
casily wear off or otherwise become less
presentable in the course of a day. Beauty
clays have lately come into great popularity
and an inventor with a new one is sure to
find a good sale for it, if it is properly ad;
vertise and otherwise brought to the atten-
tion of the women. The usual ¢lays on the
market today require some time for prepara-
tion, and usually have to he left on the face
for a considerable length of time. One that
could be placed on the face and not he
noticeable would be very useful, or one that
would do its work instantaneousty would be
sure to find a ready market.
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Height Would Be 1% Miles or

of Brooklyn Bridge
The “Leviathan,” Looking Ll‘:e

If All the People in the United States
Lived in One Vast Dwelling

By CHARLES NEVERS HOLMES

They occupied 9 million dwellings,
from Atlantic to Pacific, and, on an
average, each dwelling housed
5 6/10ths pcople. Ten years later, almost
sixty-three million people lived in the
United States, occupying about 11,483,000
dwellings. At the beginning of the 20th
century, our country possessed 76,000.00C
citizens, young and old, and more than
14.000.000 dwellings. In 1910, there were
92,000,000 citizens, who dwelt within al-
most 18,000,000 homes. At this present
time, the population in the United States
approximates 109,000,000, and our country
possesses, in all probability, about 21,300,000
dwellings.
Accordingly, there are about 5 1/10th per-
sons to cach dwelling. Or, 4 3/10ths persons
amily. As we should expect, the state
ei-bo. York averages a larger number per
any of the other states,
of " its more than
of Massa-
York in the

BOUT forty years ago, fifty million
people lived in the United States.

These 109,000.000 citizens of the United
States, domiciled beneath 21,300,000 roofs,
are scattered over a surface-area of about
3.000,000 square miles, That is, were each
citizen—men, women and children—to own
exactly his average share of national real
estate, he would possess almost 3/100ths of
a square mile. Accordingly, he would own
about 17 acres of land and water. Were all
these 109,000,000 people to live within the
District of Columbia, each of them wouid
occupy, on an average, about 17 square feet
of land. Were all of them to live together,
under one roof, inside of one vast dwclling,
such a dwelling, mountainous in )\eight,
would occupy only a little more than (wicé
the area of Central Park. in New York City

That is, such a vast nationa ;
would have a height equal to, or higher than,
Mount Kosciusko, the loftiest peak in
Australia. Its foundation wonld rest upon
a surface-area covering, approximatcly
1800 acres. Our country’s entire pnpula-’
tion could not be crowded together into the
foundation area occupied by this huge domi-
cile, and this dwelling would have to pOs-
sess 75C stories, each 10 feet in height in
order to provide each of its occupants with
an individual space equalling about 4,500 cubic

other words, each of its occupants
en have a cubical home, about 1615
each of its three dimensions.
such a huge national home
to be very much larger to be

1 dwelling

really comfortable, but this 750-storied
dwelling is equal in capacity to the 21,300,000
domiciles in the United States multiplied
y the capacity of a single, average domi-
cile. As it is, this huge national abode
would have a frontage or width approxi-
mating 8,300 feet, a distance equivalent to
a line of about 6,640 men, standing close to-
gether. 1f everybody were “at home,” the
Planks and beams of this vast building would
have to support an additional weight
about 6,500,000 tons. Were all the citizens
of New York City to reside within such
a structure, cach New Yorker would have
a large apartment. This apartment would
approximate 104 feet in length, 78 feet it
width, and would be about 10 feet in height

However, if a home were built for t
people of New York City alone it would have
to be‘ fully 4/10 of 2 mile wide and wotl d
contain a cubical contents of more than,
million cubic feet. From this it can be easily
seen what a large proportion of the popul2:
tion of the United States js contained ““'hl."
the boundaries of New York City. The
figures would seem somewhat astounding
ofie not used to the large cities. but a S'“!‘psé
of Broadway and 42nd Strect in New 1O
City during the rush hours would almost £
vince one that the figures are too small. T;.
unitiated would view the Woolworth buil 4
& 2nd would then be in doubt as to wheth
2 house of tlie dimensions given would
sufficient for s purpose,
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Fiting On the Apparstus With Which the Professor Hopes to Make Kirby Grow To An Enormous Size, Compared To Whom the Stars Would Seen

Like Billiard Balls.

The Man From the Atom

By G. PEYTON WERTENBAKER

\_'es. homesick. Yet how vain is home-
sickness when one is without a home!
I can but be sick for a home that has
gone. For my home departed millions
of years ago, and there is now not even a
trace of its former existence. Millions of
years ago, I say, m all truth and eamest-
ness. But I must tell the tale—though there
is no man left to understand it.
] well remember that morning when my
friend, Professor Mar-
tyn, called me to him

1
I AM a lost soul, and 1 am homesick.

That was their impression of a word. A
group of letters. His was of the picture it

esented in his mind. [, however, though

had not the slightest claim to scientific
knowledge, was romantic to a high degree,
and always willing to carry out his strange
experiments for the sake of the adventure
and the strangeness of it all. Aud so the
advantages were equal. I had a mysterious
personage ready to furnish me with the
unusual. He had a willing subject to try
out his inventions, for he reasoned quite

IO T R ST

easily have fitted in my pocket. He did not
see me for a moment, but when he finally
looked up with a sigh of regret that he
must tear his eyes away from this new and
wonderful brain-child, whatever it might be
he waved me a little unsteadily into a chair,
and sank down in one himself, with the ma-
chine in his lap. [ waited, placing myself
in what ! considered a receptive mood.

“Kirby,” he began abruptly at last, "have
you cver read your Alice in Wonderland ?"*
1 gasped, perhaps, in my sarprisc,

“Alice in—! are you

T " joking, Professor?”

on a matter of the
Rreatest importance. |
may explain that the
ofessor was one of
those mysterious out-
casts, gemtuses whom
Science would not rec-
ognize  because they
worned the pettiness of
the men who repre-

tremendous.

F you are intercsted
miss this story.
worth reading and rercading many times.

been a puzzle to you, this story, written in plain English, cannot fail to hold
h The thoughts expressed in this story are
eat insight, not only into the infinitely large,
Better yet, relativity is brought home to you in
understandable manner —EDITOR.

your interest from start to finis
It will give you a gr
but also the infinitely small.
a most ingenious and easily

in Einstein's Theory of Relativity, you cannot afford to s
It is one of the big scientific stories of the year and is i
If the Theory of Relativity has

“Certainly not,” he as
sured me. "'l speak
all seriousness.
‘Why, yes, 1 have
read it many times. In
fact, it has always
struck me as a book
to appeal more to an
adult than to a child
But what—1 can't see

sented Science. Martyn

R b S
was first of all a
sclentist, but almost as equally he was a
man of intense imagination, and where the
ordinary man crept along from detail to de-
il and required a complete model before
bemg able to visualize the results of his
work, Professor Martyn first grasped the
Breat results of his contemplated work. the
Rey far-reaching effects, and then built
with the end in view.
e Profiessor had few friends. Ordinary
o avoided him because they were unable
Wi bderstand the greatness of his vision
o Plﬂh\l{‘ saw pictures os worlds
. erses, they vainly groped among
¥ctures of his words on printed pages.

SRR BRI
naturally that should he himself perform
the experiments, the world would be in
danger of losing a mentality it might even-
tually have need of.

‘And so it was that I hurried to him with-
out the slightest hesitation upon that, to me,
mqmentous day of days in my life. 1 little
realized the great change that soon would
come over my existence, yet T knew that I
was in for an adventure, certainly startling,
possibly fatal. I had no delusions concern-

my luck. =
mﬁ found Professor Martyn in his labora-
tory bending with the eyes of a miser count-
ing his gold over a tiny machine that might
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just how that is im-
portant.” He smiled.

“Perhaps I am playing with you unduly,”
he said, "but do you remember the episode
of the two picces of cheese, if my own recol-
lection is correct, one of which made onec
grow, the other shrink?”

I assented. “But,” I said incredulously,
“certainly you cannot tell me you have spent
your time in preparing magical cheeses?”
He laughed aloud this time, and then, secing
my discomfort, unburdened himself of his
latest triumph.

“No, Kirby, not just that, but I have
indeed constructed a machine that you will
be incapable of believing until you try it

(Continued on page 386)




Doctor Hackensaw’s Se€crets

By CLEMENT FEZANDIE

(Autnor’s Note.—Shall we ever be able
to make telescopes sufficiently powerful to
reveal living beings on the moom, if any such
exist. Unquestionably, yes; and in my opin-
ton the thing would not be impossible ot the
present day, by successive magmification,
using due carc to reduce distortions to o
mirimum and illuminating each successive
mage to make up for the loss of light ot
‘ach illumination. The fact that we hove
found ncither air nor water on the moon is
by no means proof that living beings of some
sort do not dwxll there.)

€ ILAS," said Doctor Hackensaw, im-
pressively, “I'm going to reveal to
you another of my secrets to-day,
one that may have far-reaching con-
sequences and prove of greater im-

portance than any of my other inventions.

I am going to let you have a look through

my super-telescope.”

“You have invented an improved tcle-
scope 2"

““Yes’ and ‘No’ to that question. In real-
ity I have devised a new instrument to take
the place of the telescope, and far superior
to the latter in its power of magoifying

Took a
h There A

No. 19
The Secret of the
Super-Telescope

bodies without detracting from their clear-
ness. I spent many years trying to improve
our present telescope, but only with partia
success. I began by offering fabulous sums
to a celebrated firm of opticians if they
would produce for me a telescope far supe-
rior to any before made. The result was
almost nil. A big bill to pay :md'nolhmg
to show for it. Not a single new discovery
of any consequence resulted. I then decided
10 take matters into my own hands, break
loose from tradition, and start on a new
tack. A telescope is nothing but a magnify-
ing instrument, and there seemed to me no
reason why the image of a star or planet
could not be received on a mirror and then
magnified to any desired extent.
SEVERAL PROBLEMS TO SOLVE

“Of course there were several problems
to solve: 1. As each magnification dimin-

Seat Before the Television Screen and Waited While Docto: "

«d on the Screen a Picture Unlike Anything To oy 22 Adjusted
ace. It Is Somewhsat Hary and Distorted, Due to the l'n
You a Tolerably Clear Idea of Conditions on

330

ishes the light. there must be meang ol
creasing the original light received f, of .
star or planet itself. 2. Every ref,m"-'}"
and hence every magnification, py Actiog,
certain amount of distortion in ¢h, )
the distortion of course increasing mage
each increase of size. This distortion with
he reduced t0 a mimimum or my (e]em
would be worthless. 3. Refraction i:€0k
the same for light of different colors, H not
at each magnification there is 5 tendeng
for the light to separate into all the mbry
of the rainbow his is known a5 "Chn:
matic aberration and must be Buardeg
against. 4. Any imperfection in the
themselves, or any impurities in the eanth'y
atmosphere will be greatly magnified, Thee
are the four principal troubles.
A EN

"I accordingly used the following methed.
1 received the first magnified image of
moon on a mirror. This mirror 1 jllym;.
nated by a powerful electric light, and thes
threw a magnified image from this on 3
screen, which was in reality a second mip-

(Continued on page 393)

o Re
His_Instruments. And Then th¢ Gp,

ad Ever Imagined e 5 cons
mend o < o ed. “Thae” Explained the _Doc " give
e o Magnifying Power Used, Baris s Suficient ™




“Hello-01” Tubby Cailed Incrutiously.
s Rather Small,

4 Single Golden Loop

though About to Dash

The Girl Spran,
ery Slim Girl, Dressed In a_ Flowing

Erect; and Stood Trembling, L;
hite Garmeat from Shoulder to
Tasseled Ends Hung Down Her Side. Her Bare Feet Were Sandaled; Her Arms Were Bare.

2 , Hung in Profuson Nearly to Her Walse Her Face Was Delicately Oval—Her Cheeks a Pure Pink-White;
Small Her Lips Prettily Bowed. Mer Dark Eyes, Which Hsd Long Black Lashes. Were at the Moment Wide With Surprise and Fear.
Away—e Startied Nymph Hesitating Before Flight

¢ in Hand. 2s They Hurried Forward.
nee, Which was Gathered at the Waist with 3 Golden Cord
Her Glossy Black Hair, Gathered at the Neck with
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Tubby Saw She Was

Her Mouth Was
She Stood as

Around the Universe

o CHapree 111
YHICH TUBBY AND SIR ISAAC-MEET
THE VENUS.G
REPEGREARE RO IR
UBBY had gone to sleep in the star-
light and very dim moonlight. He
awcke, most uncomfortably warm, to
find the glaring sunlight beating di-
 cor Ytttl) on his bed through the bed-
I window. For « moment he did not
b had'h"e be was. The sun. larger than
S ‘h:\‘t( seen it h;(orc, was about level
b e (1) 'mdow—.shming among the stars
sively hmack sky, mtolerably - bright, exces-
el He lay blinking and gasping;
of beg aﬂ:ltt_ummg memory, he leaped out
shadg jerked down the green roller
”Th):fo;:_h“‘i!;'u without vibration, silent
Summer.  yre, T°°M was hotter than mid-
anythins o bere was the professor? Was
“Oh.j, fong? What time was it?
e ln_l;tcl:fcssor. " Tubby bellowed.
lktoa  Yoice answered him fronr
do.nh' fou're awdke are you? Come on
Ty Dress as cooll ble ”
bby . ¥ as possible.
butting ', 128 dressed in 1,
o his thi €W moments,
oy I;nesl clothes— white flannel
uckskin shoes and white

By RAY CUMMINGS
SECOND INSTALLMENT

negligee shirt—which he had found i the
burcau drawers and the wardrobe. He was
glad to find them there, and glad that they
fitted him so perfectly, for he wanted to
look his best when arriving on Venus.

When he got downstairs he found Sir
Isaac also dressed all in white, with his
shirt slecves rolled up and his shirt open at
the throat exposing half his boney but broad
chest. Around his forechead was tied a
white silk handkerchicf to keep the hair out
of his eyes. He was sitting at the instru-
ment room table, working at his interminable
figures.

The side window of the room, which was
now turned away from the sui, showed only
the black void of space with its glittering
stars. Through another window, in the
floor directly under Sir Isaac’s feet—which
Tubby had not known to be there since it
had been covered the night before—a soft,
pale-bluc light was streaming. It fiooded
the entire room, more intense than moon-
light, but blue rather than silver. .

Sir Isaac looked up from his calculations
and smiled. .

“Good moming. 1 was just coming up to
call you.” .

T’]”t sun woke me up,” said Tubby. “It's
awful hot ap there. . . It aint so cool

33t

What's that blue
What

down here cither.
light from? How are we gettin’ on?
time is it?”

Sir Isaac laid down his pencil reluctantly.

“Seven thirty-three,” he said. “You've had
a good long sleep. 1 just altered our course
again.  We intersected the orbit of Venus
twenty-seven minutes ago, so 1 thought 1|
had better turn and head directly for her.
That".s why the sun swung up to youy win-
ow.

Tubby Jhung his natty Panama hat on a
rack and approached Sir Isaac.

“What's that blue light? Venus?’ ..

Looking down through the window, Tubby
saw directly beneath them an enormous blue
half moon, with dark, irregular patches all
over it. Against the black background of
space it glowed with intense purity—its pale-
blue light making it seem ethereal—unreal

“That is Venus,” said Sir Isaac softly.
“You can see the whole of the sphere when
your eyes become accustomed to the light”

A moment more and Tubby saw the dark,
unilluminated portion. He saw, too, that
where the edge of the light crossed the face
of the globe, it was not a continuous line,
but was broken intp many bright spots and
patches of darkness.

(Continued on page 39R)
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Miraculously Professor Carbonic Opened His Eyes. and Rose To His Feet, His Eyes Were Like Balls of Fire; His Lips Moved Inaudibly, wd As T

Moved Little Blue Spatks Were Seen To Pass From One To Another.
In the Professor’s Brain, With a Dosc Powerful Enough To Restore Ten Men.

His Halr Stood Out From His Head. The Chemical Reaction Was Gout &

He Tottered Slightly.

Advanced Chemistry

gently at work in his spacious labor

atory, analyzing, mixing and experi-

menting. He had been employed for

more than fifteen years in the samc
pursuit of happiness, in the same house,
same laboratory, and attended by the same
servant woman, a negress, who in her long
period of service had attained the plumpness
and respectability of two hundred and ninety
pounds.

‘Mag Nesia,” called the professar. The
servant’s name was Maggie Nesia—Profes
sor Carbonic had contracted the title to save
time. for in fAfteen vears he had not mnounted
the heights of greatness; he must work
harder and faster as life is short, and elimi-
nate such shameful waste of time as putting
the “gic” on Maggie.

“Mag Nesia!” the professor repeated.

The old negress rolled slowly into the
room.

“Get rid of these and bring the one the
boy brought today.”

He handed her a tray containing three
dead rats, whose brains had been subjected to
analysis.

“Yes, Marse.” answered Mag Nesia in a
tone like citrate.

The professor busied himself with a new
preparation of zinc oxide and copper sul-

PROFESSOR CARBONIC was dili-

By JACK G. HUEKELS

phate and sal ammoniac, his latest concoc-
tion, which was about to be used and, like
its predecesssors, be abandoned,

Mag  Nesia appeared bringing  another
rat, dead. _Thc .profcssor made no experi
ments on live animals.  He had hired 3 boy
in the neighborhoud to bring him fresh dead
rats at twenty-five cents per head.

Taking the tray he prepared a hypodermic

WE are certain that you will

enjoy “Advanced Chemis.

try.” It is a satire that

cannot fail to amuse you, While

| Mr. Huekels has treated the subject

i lightly and is poking fun at our sci-

entists, nevertheless, there is more
truth than satire in his story,

For the up-to-date scientist today
is prfﬂ! well convinced that an
§ ;he_mxcal, as' well as physiologica]
actions, have their origin in the
electric current. We are certain you

z will like this story.—EDITOR.

e
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filled with the new preparation. Carefoh
he made an incision above the right t‘"!,
the carcass through the bone. He lifted
hypoderinic, half hopelessly, half "";
antly. "The old negress watched him ¥
had done many times before, w! v
the same pitiful expression. Pitiful.
for the man himself or for the ®
Mag Nesia seldom expressed hef oy

Inserting the hypodermic o le
jecting the contents of the sy
fessor Carbonic stepped back.

PROF, CARBONIC MAKES A grnst
COVERY o
"Great Saints!” His voie i
been heard a mile. Slowly the ":,’,h v
gan to point skyward: and 25 sl{s‘;{“;
Nesia began to turn white. Prof o,
bonic stood as paralyzed. The rat o *
and moved his feet. e
years made one jump with the l,gb”f
a boy of sixteen, he gr: (h;is ;
animal, and held it high above
he jumped about the room q
Spying the negress, whe ““"_Wh’;
seemed unable to move, he lh""'k“ g
around her, hringing the rat ihﬂ >
face.  Around the hhoratt?f!!.br"b"

to the ¢ ress s
une of the neg g™
o]

professor held on, and the
(Continued on pagt




The Electric Duel

ably ever was fought between two

men. It was supposed to be a

contest to the dcath—the first electric
duel in history. The story has it that two
voung [talians employed in one of Milan's
great industrial clectric works, became
cnamored of the Superintendent’s daugh-
ter and fought many fistic battles over the
titian haired, comely young woman, reported
to be one of the belles of Milan, She could
not make up her mind whether she was to
be the future Mrs. Alessandro Fabiano or
Mrs. Benedetto Luigi, these being the names
of the two swains.

Finally the two suitors
reached an agreement
whereby they were to
fight out the issue to the
death. This was imme-
diately after a terrific
fistic encounter by the
two young men.

Both being gradnates
of the University of
Padua in Electrical En-
gineering. they chose
electricity as a new form
of ducl. Accordingly the
place of the encounter

NEWS item from Milan, Italy, re-
A ports the strangest duel that prab-

o
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n Line.

i d the Wires Secured To the Metal
L b e e cam: Who Ts Pushed Of the Insulated Platform Is. of C
Through the Body To Earth, Thus Completing the Circuit.

Our Prophecies

score of years ago in his Colorado

Iaboratory, had proved that strong clectrjc
Y frequency oscil-

s could and did burn out generators ten

The First Conlestant

- Of

By H. GERNSBACK

was chosen some thirty miles from the out-
skirts of Milan at a spot where a high ten-
sion line carrying over twenty thousand volts
passed through the open country. One of the
wires was connected as shown in the illustra-
tion and the other wire was attached to one
of the feeders which came down to an insu-
lator attached to a pole nearby. A wooden
platform which had been used i building a
bridge not far away was utilized as an -
sulating means. The two duclists had
brought along large insulators from their
factory upon which the platform rested.
The wires were then led to the headmasks
as shown in our illustration. Three wit-
nesses, as well as a doctor, who had heen
sworn to secrecy, were aiso on hand to wit-
ness the strange spectacle that was to take
place.

The idea was simple in itself. The two
combatants were equipped with a pole and
buffer as shown in our illustration. The
idca was that one combatant was to push
to other off the platform., The onc remain-
ing on the platform would be the winner.
The unfortunate one who first touched the
ground would naturally be clectrocuted the
instant his body came in contact with the
earth.

The moment arrived when the two com-
hatants at the shot of a pistol started the

gver a

waves radiated from high

s away.

omes a report from Berlin, Ger-
an experiment carried out re-
wherein a number of automobiles were
on a mysterious trip from Berlin
the powerful Nauen radio plant
i had gone on for many
party of automabiles
on the mystery trip
ay-tmion mag-
the expedition
hour samethix;:
¢ persons in
me wondered

battle. The two wary of eacl
other for the ft and not
much headway was made n the dangerous
business. First Benedetto. then Alessa
was nearly pushed edge of

hoard only to recover by a supreme
At one time when Benedetto was almost on
the brink of going over he grabbed of
the pole of his antagonist and h.'axc“ c
pull himself forward to the other srfle again.
After a while the men were fighting hard
and furious. till finally a most extraordinary
thing happened which had not been fore-
scen by ecither of them. They were rushing
at cach other, savagely, diagonally across th
platform and both caught each other squarely
in the stomach at the same instant. The
impact was so terrific and so violent that
both keeled over to the side. one landing
on the ground on one side and the other on
the opposite side, practically at the same
instant. There was a big flash while the
two bodies of the poor unfortunates be-
came enveloped in a dense cloud of smoke
and their bodies were burned by the light-
ning-like discharge of the tremendous volt-
age.

The frightfulness of the situation was so
great that I myself woke up and promised
mysclf never again to cat Welsh rarebits
before going to hed.
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Helmets Worn By the Contestants Connect To a High
Course, Electrocuted, Due To the Current Passing

Comes True

what was going to happen. but they did not
have long to wait.

Suddenly the cars all stopped and the
twenty drivers tried to start their engines,
but found it uscless. The mysterious leader
of the party then came up to a group of
the auto drivers and said:

“It is Nauen, that big wircless station.
which has stopped all our cars by sending
out waves that killed our magnetos. It is
an entirely new invention, and a special wave
is heing used for this purpose, This experi-
ment is the first of a series which will be
applied eventually to airplanes, electric
trains and even submarines. If every trial
we make proves as successful as this, war~
fare in the future will be completely revalu-
tionized,”



There in Front of Them T}!ey Saw the Reason for the Mysterious Vanishing Movies
Upon the Screen, the Opening in the Ceiling Being Operated by an Electro- Magnetic

Cells Located Near the Screen.

A Profector Mounted Beneath the Floor
ally Controlled Shutter. Which in Turn Was Controlled by Selenivn
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Boards Threw It Ligh

Vanishing Movies

reaching for his hat.

“Certainly, and what's more, you'd

better steer clear of this place.”
Ben Jackson replied vehemently.

Centerville, a town of about ten thousand
population, boasted two movies, the Prin-
cess. and the New. The New had only re-
cently been built by Jackson, but, having
more modern fixtures and equipment and
running better films than the Princess, had
greatly decreased the patronage of the lat-
ter. At the present time the owner, Dandly,
of the Princess, had offered to buy the New.
Jackson had indignantly refused and, in
return, had offered to buy the Princess. In
this way they had failed to come to an agree-
ment so the argument finally became hot.

"My offer holds good for one week,”
Dandiy promised as he left- Jackson's office,
“but, mind you, after that you will be forced
to accept my own figure.”

"*Accept your figure” Jackson snorted.
“You're crazy!”

Early one morning about a week after
the above incidents, Frank wrie, who
had the night before returned with Fred
Mathews from a camping trip, flung him-
self out of bed to answer the insistent ring-

ing of the door bell. “Hello, Fred ! he cried

& the door. “How did you get up

e me by your own habits.
now ?”

to make another

13 (] you refuse to accept my offer>”
inquired Jack Dandly, rising and

By TEDDY Jj. HOLMAN

MOVIE MYSTERY
Vanishing Pictures at New Inexplicable

A startling mystery deeper than any of
those on the films astonished all present at
the New last night. Just as the “Dutch-
mnp's Scream” was reaching its most inter-
esting stage, the picture became invisible
The machine was immediately stopped and
the film carefully examined. Nothing could
_he _fqund wrong. The part a moment before
invisible was as clear as could be desired
when it was again flashed on the screen
As the film continued, however, the picture'
would vanish intermittently. Some attrib-
uted the phenomenon to a fault of the film
while others considered that it was caused
by the machine. The first hypothesis was
disproved by trying several films known to
be good. The mystery was deepened when
nothing could be found wrong with the
machine ; nor could such a fault be adequate
to produce the observed resylts. The screen
was brilliantly illuminated as if the film
?ad beden run og thereby leaving the light
ocused on it. As yet no playsi
‘tion has been oﬁer{d. Plausible explana-

THE MYSTERY BECOMES DEEPER

“Well, what do you think of itg™
inquired. i gized

“It is hard to say, but what d,
of it 0 You make
“I intend to wait wmtil
the matter before forming
Suppose we drop in and see Jackson

“It is a good idea, but I'll' have to wvisit
the pantry first as that hike vesterday left

empty.”

Yes!” Jackson exclaimed savagely, yes,
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know more of
2 conclusion,

we've got a corking good riddle to solve
Last night things went off the same as night
before last. A peculiar thing is the pictures
only disappear wlhen we have a crowd and
then, the same part of the flm seldom
vanishes when it is flashed on again. After
we had dismissed the crowd last night it
went on without a flaw. This eliminates

the plausible explanations: it can be a faut
neither of the film nor of the machine. Car
you see where that leaves us?” !

“Up a tree; still, do you think thereli
treachery or mischief behind it?” Fran
asked.

“That's the deuce of the question. Iha'
Personally inspected everything thoroughly
several times so 1 think my employees 37
honest and are not implicated in this: but
he added significantly, “I am not so c?rwr[l
abo'uq Outsiders. though, to save my life,
icta't'” Imagine how anyone can get by ¥

“I understand that th hecone?
“I e screen =
br:'lintaré:ly lighted when the picture fadet
oes.” i
. “Do you think it is possible for anyo®
o flash a light on jy3” joned
- \1::0; I had over a dozen men S
TIous )
e Parts of the house last nig!
“But migh ) led sor™
e &Nt not a light be concea
" A POSSIBLE CLUE h
ackson looked at him fully fof
scorntully -
moment and then exploded, “That is ‘sf:n:’
P?Sslble s the restl No one. in_the 1°
Place could get in here unless in loF
an employee to conceal it. ¢
he could pot conceal it without leavin€ *
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trace. Third, it would bc impossible to
conceal the glow or reflection.  Last, | have
inspected absolutely every square inch of
the ceiling. floor, and walls without finding
any such place-for the light which would
of a necessity be very strong. In fact, only
an arc could produce the observed results.
Do you think that such a light could be
hidden? Absurd! Nor is this all. Last
might l.tried throwing a shield in front of
the projector while the picture was nvisible,
In no instance was

able to see a light on

"What d» you thunk of it nowi” Frank
whed us e and Fred left the building
m:amr;c‘!lardly believe that sueh a thing 18

‘I'l'hals hqw I fecl, exactly.”

E-«i-e-vcnmu Sta-g-a-r,” cried a news-
bo All about the movie mystery.”

A FALSE SOLUTION

“Here. boy 1 yelled Fred. tossin
3 i g him
a coin. He hastily glanced over the sheet.

thers nily. reducing thy s
u vagne shadow

“Can von beat it?” exclaimed Fr
Louk at that

for on the screen were flashed
“The New will +n Id to tl A

ment of the Princ
Frec
jumping, b ng camn
What next

d cd

rict cappra A
e a le whi ‘Oi all the
surprises!

the screen even for a
fraction of a second
after the shield cut off
the light. Also, when
1 jerked the shield
away the picture was
still invisible. It would
be impossible for a

rson to control a
hidden light in cxact

that will hold your interest from start to finish. If you arc at all ‘

; scientificallv inclined, this story will keep you guessing quite a . e
l.mle on account of its unusual plot and che unusual ending. And what T
is more, the idea is not only feasible, but you can try it out yourself on
a small scale, should you be inclined that way, for your own amuse-
ment purpose. We are quite certain you will like this story.—Editor. i,

g N entirely new mystery story is presented herewith. It is a story

paper notice: but it w
A0
Iving. sncaking

e 1 tod

I die of disap
poimment,”  he  mut

synchronism  with  the
shield; further, the
shadow of the shield
was scen to progrcss across the screen with
the picture still remaining invisible. Oh no!
T've ful!‘v considered that phase of the
question.

“You are quite right, but what do you
intend to do?”

“That's another puzzle. Of course for
a night or two we shall have large crowds
but it will not last as they will soon be
dissatisfied. | am ruined if this mystery
cannot be cleared.”

“Do you know of anyonc who would

ﬁ#hynchathingi"

o— by Jove! That remings me.
Dandly was in here last week offering to
buy me out. [Mhibusincuhsnl-
fered quite a bit since 1 set up my rig. He

said that his offer would hold good for a
k and that i T 't would
& D COme

“What's this " e gasped, startled.
PILM MYSTERY NO MYSTERY AT ALL

Reporter Detects Frand. Purpose Can
Only Be Guessed

Tt was learncd today that the recent
mysiery at the New was nothing but
a sham, a deliberate fraud perpetrated
fo arouse interest and increase the at-
tendance which, we are informed, has
decreased cmsiderably here lately.  In
fact, it was made known today that the
manager of the Princess is negotiating
for its purchase. No decision has as
i’ﬂl been reached but Dandly, of the

Fincess, seems confident that he and
Jackson will scon reach a mutually
satisfactory agreement.

Just what method was employed by
the New to effect the surprising dis-
appearances can onl be conjectured.
It is probable that full details will soon
be availuble. After all. it is a clever
scheme, one the patrons doubtless ap-
preciate.

“Well! Of all the mysterics, this is the
mlﬂ! most intangible,” Frank cried.
does it mean, J wonder.

epo  true? Mas Jackson been deceiv-

aper?*

Can this

no telling. 1t's too much for
at one time. Come on. let's

" You kn

tered,
The show continued
for some time but the pictures continved 10
“yanish” at short intervals.  The crowd
?raduzlly dispersed, cvidently disgnsted, so
ackson stopped the machine
“Unless we can solve this riddle, boys.”
he sajd to Fred and Frank. “F am ryined
There is o doubt in my mind that Dandly
is behind it. Proving it is the problem.
I had at least a dozen men on watch tonight.
Since you yoursclves saw everything that
happened, you can readily understand why
they failed to discover anything.”
LIGHT MUST BE THE BASIS OF THE
TROUBLE

“We shall do our best to help you.
promised Frank “Now let’s get down to
husiness and study this matter rationally
Deep as it is, there must be an explanation
depending on natural laws. It is quite evi-
dent that it cannot he caused by a fault
of the film or of the machine; nor is it
likely to be treachery on the part of any of
the employecs. This can lead to but one
explanation : somehody is in somec way pro-
ducing this phenomenon, which, we must
conclude in spite of the apparent impossi-
bilitics. can only be produced by flashing a
powerful light on the screen. Let us work
on this hypothesis at least until we have
roved it impossible. [ believe you said
it would be impossible to conceal the glow
and rays of a powerful light. Now listen |
Light rays of themselves are invisible and
can only be scen when reflected ta the cyes
by matter. Pure air and similar muisible

s refracts light to a very limited cxte s
i?:fura"y. the amount refracted would be
dependent  upon “the intensity of the ray.
However, if there are any solid or liquid
pasticles in the air. such as chalk-dust or
water vapor, light is reflecied. thus shawing
the path of the ray. The theater is well
ventilated so a weak ray would he invisible
ow yourself that the ray from the
is visible only within a few feet of
and that this is practically invisible when a
dark” picture is bein shed. You say.

that a powerful light corresponding
h to that Aashed on the screen by
ctor would he necessary to “vanish”
re. ‘Now what is there to prevent
Incating many very weak lights in
of the room? Of course it
such a system bhut
would be im-
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This Birdseye View of the United States From East to West Shows the Route Followed by the Daring U.
Macready in Their Flight From Roosevelt Field. Hempstead.
Record and Was Completed in 26 Hours. 50 Minutes. and 38 2/5th Seconds.
Trans-Atlantic Non-Stop Flight Made in 1010 by Captamn J.

Stop Flight is Shown in Photo Above of the Two Aviators and Their T-2 Plane.

Kelly and John A.

Alcock and Lieutenant Brown,

S. Army Birdmen, Lieutenants Oakley G.

L. I.. to San Diego. Callt, Which Non-Stop Flight Established a New
The Route is_about 2,700 Miles Long, or 1,000 Miles Longer Than the
The Large Amoun: of Gasoline and Qil Carried For the Non-
The Darkened Section Shows the Night Route.

Non-Stop Flight Across Continent

weather was successfully complcted

on May 3rd, when two American

army. licutenants, Oakley G. Kelly
and John A. Macready, flew the army mono-
plane T-2 from Hempstead, L. I, to San
Diego, California, in twenty-six hours, fifty
minutes and thirty eight and two-fifth sec-
onds. The distance covered, approximately
two thousand seven hundred and twenty
miles, established a new non-stop flight rec-
ord. and is about one thousand miles longer
than the flight made by Captain J. Alcock
and Lieutenant Brown across the Atlantic
Ocean in 1919. The plane carried over seven
hundred gallons of gasoline. the great space
occupied by this amount of gasoline being
forcibly demonstrated by the accompanying
photograph, which shows the two intrepid
fliers with their gasoline and oil supply. A
speed of more than one hundred miles an
hour was maintained practically all the way.

PLEW AT NIGHT

The fliers had nearly reached Indianapolis
when darkness set in, as the relief map here-
with shows. “We were flying at an altitude
of 2,000 feet, trusting solely to our compass
when we approached Belleville,” said ngut.
Kellv. “A huge beam of light, showing
through the clouds over that point proved
that our course was correct, and we headed
for the Missouri River. A light rain fell

time. As we neared the Missouri-
, we were going more than 110
ur at 5,000 feet altitude and saw

eak throngh the clouds.”

NON-STOP flight across the United
States and a race against time and

remarkable series of flights by Lieutenants
0. G. Kelly and J. A. Macready was origi-
nally designed and built early in 1922 by the
Fokker Company as an 8 fo 10 passenger
commercial transport plane. In design, in
constructional details and in efficiency, it is
a direct development of the well known F 3
type used with such conspicuous success on
the European air lines. Combined with the
unfailing reliability and power output of the
Liberty engine, the same qualittes which
have largely contributed to the success of
the Fokker planes in commercial service
.Ongmally designed for a total commer-
cl?")’ loaded weight of 8500 pounds, the
Air .Serwcc found it possible to overload
this airplane up to 10,860 pounds and achieveg
a safe start and maintain safe flying quali.
ties in the air. The plane carried about
225 gallons of water and about an equal
quantity of oil,

WING CONSTRUCTION

The monoplane wing is of a construct;
similar to that of the small Fokkcrs p:?s]:il:
monoplane and the F 3 commereial type
excepting that while the smaller types have
one piece wings, the F 4 wing is built in
three sections to facilitate transportation by
rgad or rail. which will be understood 31
view of the fact that the span of this \\:ir:
is over 80 feet. The wing is built up oﬁ
two immense box-_girder spars of spryce
and birch veneer. with ribs of solid but thi
birch veneer. The covering of the win
is of 3/64th inch three ply vencer. g fro
of construction which has also bcer'n pmiep(e‘
in practice during the last three years to he
of extraordinary durability under al| weather
an%hservice conditions.

e main changes made by the Ar i
Service in the original Fokker F 4m|¥10‘:(:
plane for the purpose of the record flights
are in_the fuel system and other engine in-
s‘m Originally one gravity tank con.

n for six hours’ flight was fitted
added further tanks in the
forward part of the cabin

 gasoline capacity to 735.

gallons, which quantity proved sufficient for
the World's Endurance Record made April
17th, 1923. of 36 hours and five minutes
The gasoline is fed to the carburetor by pump
from the lower tank. into which the other
tanks can be emptied under control of the
occupant of the cabin.
PILOT CONTROL

Originally controls for ouly one pilot up
forward beside the engine were provided
but the new installation made by the Aif
Service added a complete pilot’s control and
instruments inside the cabin; on the It
hand side the windows were enlarged dow?
to the floor and a sliding door was provided
i the side of the fuselage next to the &
sistant pilot's seat. A small triangular door
was made in the front cabin wall behind the
original pilot's seat. The entire arrange
ment enables the occupant of the cabin
take the controls while the pilot cone
through into the cabin and changes Pl
with him. In the flights of Licutcnarl"-:
Kelly and Macready this arrangement ¥
carried out so that the pilots changed bl
every six hours, .

Besides the fitting of the large £asel'™
tanks and the reinforcing of the centef €
ton of the wing to support the weight &
the suspended tank, a great many auvilia -
installations never before fitted to a0 f:;it
pane were installed and the greatest €%y
l{l’ust given to Lieutenants Kell¥ ahc
Macready, “assisted by the engincers O
ngineering Division at McCook Ficld: n
the exceedingly clever and thorough b
Which these details were carried oot
an illustration of the thought expet et
'é“‘y be mentioned that during the E d“ﬂ:xﬂ"
ccord flight, the glass tube gasolint &

?," the maip tank was broken and ""Vlam
bt)::aa spare which was carefully st Juded

a t;di( The new installations made o from
th 1k for catching expansion \.v:it(‘fk e
the cooling system and pumping it bac "
€ SYSeM. " An arrapgement was af¢ Oy
ftalled whereby an ang-leak compownd ™
‘jected into the cooling water.




BATH OF BULLET
QUARTZ LENS

PRIMARY CONDENSER

l WOOD SLOCK

FIG.1

TO CURRENT SuPPLY

The Bullet Cuts a Wire and Causes An Elec-
tric Spark To Flash Just Before the Bullet

Passes By the Photographic Film. Thereby
Fumishing a Record of the Flight of the
Misnde.

ERE is a problem for all those
practical electricians who think
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Fig. 4 Shows the Electric Speedometer For Meas
s 4

tially Discharging the Above, T a hell
Condenser. The Gal- Mak > Solencids and ectrical
vanometer Mcasures Dete In Gen / orded Moving
the Remaining Error 1 Film By Mcans of An Oscillograph
Charge. ment.
: : = Ao
: el — e I g
g s T 0 L >
By HAROLD F. RICHARDS, Ph. D.
1If. Electrical S'peedle he discharge dves not take place instan
[ . taneously. but during a finite ti Th
ometers for Six-imch period of discharge is very brief, of course

that electricity is good only for

lighting lamps and running sub-

way trains and energizing mag
nets that lift locomotives. We have a stout
little cannon, a few tons of powder, all the
six-inch shells we care to use, and plenty
of room, and somebody intercsted in such
things tells us to find out how fast thosc
shells can be made to travel. He cautions
us specifically that the speed must be given
in feet per second, to the iraction of a foot,
since he already knows that the shell ordi-
narily reaches a target ten miles away soon
after being fired; and furthermore, he says,
it may be a good idea to use different
charges of powder and find how the speed
varies; and also to measure the speed at
several different points of the same path
without touching the shell, in order to learn
how rapidly the speed falls off on account
of air-resistance; and as a final suggestion
he wants us to determine exactly how much
slower the shell looses given speed if it is
fired at an angle upwards so as to pass
through the rarer air of the upper at-
mosphere.

We may picture ourselves balancing in
an airplane trying to dodge while snapping
a stop-watch as the shell passes the two
ends of a yardstick, and conclude audibly
that speed is a problem for mechanicians
and not for electricians. The gentleman who
for some reason desires all this information
mutters something about fine electricians and
goes off; and after firing a trial shot and
discovering that the shell reaches a dis-
tant target a good wbile before the sound of
the explosion gets there, we conclude that
there may be something about electricity
which cannot be found in the Handbook for
Electrical Engineers. Finally we look up
the members of the Clark Institute of Bal-
listics and the London Physical Society and
the Ordnance Division of the U. S. Army,
and jearn how electricity can be used to
Mmeasure high speeds such as 2,400 miles
Per hour and intervals of time as short as
4 millionth of a second. After digesting
this information we perform certain inter-
esting experiments.

Shells

PHOTOGRAPHING A BULLET IN FLIGHT

Before actually measuring the speed of
the large shell it seems best to experiment
with ordinary rifle bullets, and we begin
by photographing the bullet at a given
point of its path in order to find whether
it is still traveling nose foremost.

For this purpose the electrical camera
shown in Fig. 1 proves to be very satis
factory. Obviously the photograph must
be taken instantaneously, and no shutter can
be made 10 work with sufficient rapidity to
catch the bullet in its flight; so the bal
listician takes advantage of the lag of an
electrical circuit to produce a flash of the
spark-gap at the instant the bullet passes
above the photographic plate. The power
switch is closed just before the gun is fired.
and then the projectile breaks the primary
circuit by cutting a thin wire. This causes
a single heavy electro-magnetic pulse in the
secondary, by induction, and if the capacities
of the condensers in the two circuits are
properly chosen the flash at the spark-gap
can casily be made to occur just as the bul-
let passes between the quartz lens and the
film. The wire which is severed can be
made very thin, because if the switch is
thrown just before the gun is fired. the
wire will not have time to fuse before be-
ing cut. A falling body can conveniently
be used to close the circuit and fire the gun
in rapid succession. By properly adjusting
the resistances and capacities of the two
circuits, the experimenter can control the
position of the photograph on the plate to
within one-quarter of an inch, correspond-
ing to a time-interval of the order of
1/100,000 of a second.

DETERMINING THE SPEED OF THE
BULLET
The speed of the bullet is then easily
determined with an apparatus such as that
shown in Fig. 2. The measurement de-
pends on the fact that when the two plates
of a charged condenser are short-circuited,
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as anyone who has joined the terminals o1
a charged condenser and scen the resulting
flash will appreciate at once: but neverthe
less the actual time required for an ap
proximately complete discharge can readily
he calculated as soon as the capacity of the
condenser and the resistance of the dis
charging circuit are known. Furthermore,
if the terminals of the condenser remain con
nected for so short an interval that onlv a
partial discharge occurs, it is possible. by
measuring the remaining charge with a
hallistic galvanometer. to determine exactly
to the millionth of a second. how long the
{ischarge continued. The principle of the
experiment is now apparent: contacts are
so arranged that the bullet, by breaking them
in succession, allows the condenser to dis
charge during the time required for the
hullet to pass from one contact to the other

The battery switch (Fig. 2) is closed
charging the condenser to the full voltage
of the battery, and the bullet is then pro
jected so as to break the upper contact
first. The battery is thus cut out, and the
condenser discharges through the resistance
until the lower contact is broken by the
bullet. This terminates the discharge, and
the d r stands i with its re
maining charge. The condenser key is thern
depressed, causing the charge to pass through
the ballistic galvanometer, which swings
under the electric impulse very much as a
suspended pendulum moves under 2 me
chanical blow ; and by reading the maximum
deflection of the needle, and knowing the
sensitivity of the galvanometer, the capacity
of the condenser, the original voltage. and
the value of the discharge resistance. the
time during which the condenser discharged
can readily be calculated by the well known
logarithmic equation. Dividing the dis
tance between the contacts by this time, we
then have the speed of the projectile

For example, if it is found that the
original charge of the condenser was twice
as large as that which remained after the
bullet was fired, we take the Napicrian

(Continued on page 380)
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: Fig. 2 Shows Onc of the Original Commercial Phono-
It Is Equipped for Recording and
Works by a Foot Treadle.

graphs Manufactured.
Reproducing and

‘l,r; the Upper Leit Hand Corner of Fig. lhis a T;‘.’

cw of the Original Bell and Tainter Phonogra E

“A"™ Shows the Recorder and “B” the Reproducer. 'Fhe Ahol;agrgi: g{‘;c&“a{%‘: ‘::‘ GprlagphT
Lower Right Hand Corner Shows the Apparatus in Use. e e Large Horn Which Gave
Quite a Volume of Sound.

The Non.Set Auto-
matic Stop Which is
Fully Described in
the Text is Hiustrated
Below in Fig. 6.

aphophones is Shown
ucer Are Fastened Ri
to Follow the Groove in the Record.
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Phonograph Evolution

VERYONE is familiar ‘with the

account of the first phonograph as

built by Thomas A. Edison, which

consisted of a cylinder coated with

tinfoil, upon which was impressed
vibrations by means of the human voice.
\r. Edison did some experimental work
loug this line in 1878, but it was not un-
1il 1887 that he developed his findings to
an extent which rendered the resuits com-
purciall_v practical.

PELL AND TAINTOR'S EARLY TALKING
MACHINE

In 1886, Chinchester A. Bell and Sum-
ner Tainter obtained a patent on an ap-
paratus for recording and reproducing
speech and sounds. e are tllustrating
in Fig. 1 some of the drawings taken from
their patent specifications. It will be no-
ticed that instead of having the recorder
or reproducer move along the face of the
pecord as is done in the present-day ma-
chines, the record is made to move hori-
zontally as well as rotate, and the record-
er or feproducer is maintained in a sta-
tonary position. This apparatus was
worked by hand and the sounds were re-
corded by one type of stylus and repro-
duced by another, both of which are
shown in Fig. 1. A metal plate was used
for supporting the disc and on the face
of it was clamped a cardboard circle
coated with a mixture of beeswax and
paraffin. on which was impressed the
voice or sound vibrations.

UNIQUE STYLUS USED

The recording stylus was composed of
a piece of steel wire ground to a coni-
cal point. One side was then ground off
to the axis of the wire. Tbis method
left a sharp cutting edge which removed
the material from the disc when making
grooves in it, on the bottom of which
the sound record was impr
The details of the recorder or repro-
ducer may be seen in Fig. 1. Fig. 1 A
is the recorder and Fig. 1 B is the repro-
i'n._h the former, a, denotes a dia-
| placed over the end of the tube
with the mouth-piece. Over
a rubber cup, ¢, in contact
. b. on which is

then cuts indentations corresponding to
the sound vibrations.

In Fig. 1 B we have the reproducer
with 'thc needle or stylus shown at d.
This is .held between a strip, e, and a cir-
cular piece of hard rubber ¢. a is the
metallic standard through which passcs
an air tube which ends at disc, b, in the
center of which is a hole. Wthen the
stylus, d, is vibrated by the impressions
on the record it causes the column of
air to vibrate, whose vibrations are in
turn transmitted to the ear which is
placed either at the mouthpiece or to a
special pair of ear pieces.

In recording with this instrument 2
person spoke into the mouthpiece as il-
Justrated and when he desired to hear his
own voice he removed the recorder and
substituted for it the reproducer. Then,
by listening at the mouth picce or mak-
ing use of special car tubes it was pos-
sible to hear the sounds. It must be re-
membered that during all this process it
;:rasdnecessar_v to have the disc rotated by

and.

MANY STYLES EVOLVED

Our second photograph shows one of
the first commercial machines which al-
lowed both recording and reproducing.
It was actuated by means of a foot-treadle
similar to that used on a sewing machine.
In fact, the entire apparatus bore a great
resemblance to that household necessity.

Our third, fourth and fifth photographs
show different types of instruments pro-
duced at different stages of development;
the third and fourth using the obsolcte
cylinder records and the ffth bearing a
great resemblance to our phonograph of
today, in that it used a disc record.
the latter it was necessary to balance the
horn and reproducer carefully so as to re-
duce the wear and tear on the record to
a2 minimum,

NEW AUTOMATIC NON-SET STOP

Qur sixth illustration shows one of the
latest devices applied to phonographs by
one of the prominent manufacturers,
which provides a clever means for auto-
matically stopping the motor when the
end of the voice record is reached. This
is done without any previous setting of
any attention whatsoever from the opera-
tor. A short description is given below
of the action of this apparatus, which may
be readily understood by following the
figures on our illustration.

When the motor is started by
ual Jever it will be scen that the &
brake, 9, will be released by the activ
the square hole, 5, on the pin, a8 the |
pivots on its fufcrum, 4. This aclion ai
lows the motor to start, and also causes
the pawl, 10, to snap past the pin 11l to
the position shown. [t also releases the
so-called interrupted wheel, 12

The arm, 13, is frictiopally clutched to
the tone arm su that it can move with
the same, but upon being topped wil
not interfere wnx the movement of the
arm. As the reproducing needle travels
along the grooves, the lever, 13, presses
on 14, which is attached to the lever, 15
which causes the latter to pivel on 16
1l it hits the stop, 17, causing the end,
18, to slip past the pin, 19 Wheel 12
then rotates for nearly one full turp in a
clockwise direction until pin, 22, engages
with the small tooth, 23. Also pin, 1L
clears the pawl. 10, and the pin, 19, is
in contact with the end 18

ACTION AN OSCILLATING ONE

The mavement of the wheel, 12, is now
changed to a limited oscillating action which
action occurs every two revolutions of the
disc shaft, the nose, 18, causing it to move
in one direction and the pin 22 causing
it to move in the opposite direction.
Whee! 21, is moved by the gear, 20. The
lever, 13, also progresscs and retrogresses
alternately without interfering with the
movement of the tone arm, being pushed
by the projection, 14,

When the needle reaches the end of the
sound spiral, the progressional action of
the levers, 13, and 15, cease but that of
the pin, 22, continues. Therefore, it will
swing over to the curved side of the large
tooth and cause the wheel, 12, to move
clockwise, carrying the pin, 11, against
the nose of the pawl, 10, and causing the
brake lever to act upon the governor disc,
thereupon stopping the motor,

This feature is onc of the latest devel-
opments in the phonograph world and
has achieved great popularity due to its
fegt\gres.of being foolproof and entirely
eliminating the human factor. as it needs
no setting.

While it is entirelv possible that many
greater fgzturcs will be added to the phio-
nograph in coming years still it can casily
be seen that wonderful advances have
been made to this date over the antiquated
apparatus shown in Fig, 2.—Photos, cour-
tesy Columbia Graphoph C

A Pocket Field Glass

same  time powerful, these glasses are
adapted very well for the uses of sports-
men and others interested in the great
mitdoors,

—_—— =

The Neat Little Pocket Bize Fi€ld G, m
on the Left Has s Magnification .:"r..:ms?:

es. Tt Can be Contained in the Leathe:
E::w and Very Easily Slipped l:lo the lzos:{

R e

A pair or two of these glasses should be a
very great aid to any hoy scout troop inac-
much as it will enable them to carry o prac-
tice in long distance visual signaling, and
other field werk where a large ‘glass wounld
be too cumbersome. 1
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Movie Shows Dawn of Life

NE of the most entrancing subjects
which cinema producers and photo-
graphers have endcavored 10 place
before the public time and again,
is that showing the dawn of crea-

tion, and especially the beginning of our
carth. The editor recently had the pleasure
of being present at a private presentation
of a new film, forming reel No. 1 of a
series on “The Science of Life.” This movie
shows at the beginning the earth revolving
in space, and clouds of hot vapor envelop-
ing it. A caption tells us that—the earth
was not alwavs in the condition that we
kncw now, and informs us that once it was
a hot body revolving in space, like myriads
of stars that we now watch and study
through our giant telescopes.

The next scene shows the earth’s crust
starting to cool and wrinkle up, this part of
the picture being done in a very clever way,
illustrating the various strata of rock.
Cavities are formed due to the wrinkling

process, and it is very instructive and in-
teresting to sce the various ground layers
of the earth rising and_falling under the
play of natural forces. Shortly some of the
hollows formed by the wrinkling of the
earth’s crust fill with water, and we have
oceans, lakes and rivers,

This film would be an excelient one in
the editor’s opinion. for use in public schools
and other educational institutions, and
should form a part in the instruction in
geography ang astronomy. The beginning
of life is shown in an authoritative scien-
tific manner and it is most absorbing even
to the layman who knows nothing of binlogy.
for he can casily understand pictures.  The
first form of life on the earth is illustrated
as_single cclled beings, which were taken
with the aid of a very powerful microscope
and high-powered electric lights, under the
direction of the U. S. Bureau of Public
Health Service. One of the first stages of
life shown, is, of course, the amoeba, and

several fossil imprints on rock are shown,
and it s plained how from 1

these fossil remains  found racks, the
history of life on carth has been traced

To give a clear idea of how the first forms
f animal life on earth gradually grew and
changed into other larger forms, ittle
animal called the cohippus and resembling
a horse, and measuring but a few inches in
length, is shown ; this corresponds accurately
to researches and studies carried out in trac
ing the history of life on earth. Following
this several other anmimals (checked with
fossil life remains at the New York Museum
of Natural History) are shown with X-ray
views of their bony structure. until finally
we come down to the present-day horse. It
is hard to exaggerate the value this picture
would have in the hands of practically any
teacher of geography. biology and astronomy,
in the average public school or high school,
whete a suitable lecture is given with it
Illustrations Courtesy The Bray Productions.

A Telescopic Microscope
By DR. ALBERT NEUBURGER

HE two notions telescope and micro-
scope seem to exclude themselves and
the composition telescopic microscope
seems to be a contradiction. A tele-
. scope is, as is well known, an optical
instruiment, which serves for the obscrvation
of objects which are far away. On the con-
trary a microscope is used for very small
objects which are always in the ncarest
neighborhood of our eyes. What is, then, a
telescopic micrascope! Well, it is a very
useful instrument, which makes the observa-
tion of small objects a good deal casier and
more comfortable than by using a common
magnifying system of lenses or a simple
microscope. The telescopic microscope is
varticularly useful in all cases where it is
cither not practicable or not desirable to
bring the magnifying combination close up
to the object which is to be viewed.
. Thereiore they are certainly a valuable
instrument for institutions working in widely
differing fields, in schools, agricultural
laboratories, public offices. libraries, mu-
seums, scientific instrument workshops. ¢n-
offices, :and many other establish-

nents, in awveaving and spinning mills, b;
zoologists, botanists, medical men, collectors,
and connoisseurs.

The telescope itself, without front lens
attachment, is available for use as a field
glass or in the theater. With the aid of
the central conjoint focussing mechanism
or by rotation of the eyepieces it can be
focussed upon objects only two yards dis-
tant. Its capacity for being focussed within
such extensive limits will cause the instru-
ment to mect with a wide appreciation among
nature students, frequenters of picture gal-
leries, museums, theaters, and such like.

Telescopic magnifiers are available either
for use with one eye {monocular pattern)
or for use with both eyes (binocular pat-
tern). The binocular telescopic magnifiers
have this material advantage that they en-
able objects to be seen in solid relief. Solid
objects seen through a binocular glass pre-
sent a far more realistic appcarance than
when viewed through a monocular one. The
monocular telescopic magnifiers would natu-
rally be quite adequate for viewing objects

ing Stand,

on the flat, such as documents, drawings,
art prints, etc., and in all cases where it is
essential to obtain the highest available de-
gree of magnification.

The customzry ficld-glasses {single and
double patterns) are adaptable for use as
telescopic magnifiers (field-glass magm-
fiers). When equipped with two identical
front lens attachments, binoculars become
available for use as stereo:telescopes.

The telescopic magnifiers can be especially
nseful as an aid to vision in cases of weak
sight, especially when the visual capacity
is far impaired.

For intermittent use, when it is not neces-
sary to have the hands disengaged, the most
convenient method is to hold the telescopic
maguifier in the hand without any supporting
device. Where these arc required they may
take the form of head bands, head clips, or
stands {with or without fine adjustment).
The latter are mainly intended for the use
of weak-sighted persons, for whose con-
venience there is also a special reading desk.

rismn Supported on Focus- tached to 3 Head Band But With.
14

out Illuminating Attachment

(Tele- inocular Telescope Magnifier With Binocular Telescopic Microscope At
e Dt



Storing Steam for Use When Needeq

By ISMAR GINSBERG, B. Sc., Chem. Eng.

TEAM is evaporated water. It is the
liquid. water, converted heat
through elevation of temperature into
the gaseous condition. \Ve never see
steam. The white cloud, escaping

from the water kettle, from the valves on
radiators, from exhaust pipes of locomotives
d stationary engines, is not steam. but fine

particles of condensed water. Steam is
colorless just like air. When steam comes
in contact with a surface or anw other
medium, as for example air, which is at a
temperature below the boiling point of water.
or 212 degrees Fahrenheit, a part of the
steamn is immediately condensed with the
formation of a white cloud.
DR. RUTHS, SWEDISH ENGINEER.
VENTS STEAM STORER
Steam is made "as and when it is needed.
It has not been possible to store steam
cconomically and practically for future use
by any means known up to the present time.
before the Swedish engineer Dr. Ruths de-
vised his steam storer or accumulator. The
reasons for this are quite obvious. In the
first place steam can only exist as such when
the temperature is high. As soon as the
temperature decreases, the steam condenses
and forms water.
of steam is very great. For example, one
pound of water at 212 degrees Fahrenheit
and atmespheric pressure will produce 26.79
cubic feet of steamn. A pound of water will
oaccupy only 1-62.5 cubic feet or 0.016 cubic
foot, while the steam, produced thereform,
will occupy 26.79 cubic feet. It is easy to
see that it would be a practical impossibilty
to store very much steam, even if the tem-
perature conditions were favorable. Of
course, it is possible to store the steam under
pressure just as any gas is stored under
ressure, where a large volume of the gas
ed into a small cylinder, as in the
ygen or hydrogen gas, but this
not economically feasible for

h temperature

IN-

boiler plant.
it was re-

1es and

operation.

steam is used for other

Then again, the volume

The result is low efficiency of
The reason for this variable dc
mand for steam is due to the fact that the
purposes in the
plant than for producing power. In a paper
mill, for example, it is used in heating up
the digesters which convert wood ap(l_ other
paper making materials into pulp; it 18 also

of boilers

On the Left {s Shown
the Steam Storage
Tank In_Actual Opera-
tion, The Steam s
First Generated and
Then Lead Into the
Storage Tank Where it
is Condensed by the
Water Within. A Full
Explanation of the Ac-
sion of This Tank is
Contained in the Text.

IS ——————

employed in the drying cylinders on the
paper making machine for drying the moist
sheet of paper after it leaves the Fourdrinier
wire. It finds similar uses in chemical
plants, plants making soap, dyes, food prod-
ucts,: rubber, steel, and in fact in almost any
establishment where heat is required in the
manufacturing process. In every case this
means variation in steam consumption and
high cost of steam production.

DETAILS OF STEAM STORER

The new machine that stores steam and
delivers it in excellent condition for use
in various operations is known as the Ruths
steam accumulator. It is a large steel tank
with rounded ends. The tank is provided
with double walls and the best heat insula-
tion available. It is filled about nine-tenths
full of water, and the insulation is so per-
fect that no matter what the temperature
is on the inside, it is cold on the outside
surface. The tank is provided with a steam
~dome on top in which the discharge or
safety pipe is connected. The charging pipe

passes through the top of the tank and opens
mto a long horizontal pipe, extending along

DOUBLE ACTING
VALVES,

CHARGING 1\_INE

ihe entire length of the tank, Provideq ..
mimierous small charging necks, ct With
at right angles to the horizonga] pi e
steam cnters the apparatus througy o
necks and is condensed by the wager v these
in direct contact with it.” The stcam'iso"“ml
tically speaking, stored in the waqg, %"
juantity of which is accurately déten'nir}!
hefore the apparatus is put intg Operalw
The charging outlets' are surroundeg ‘:“
tubular casings 1o distribute the stz o\
it enters the apparatus. Both the Chirgin
pipe and the discharging pije are Drovided
with double acting ‘valves of specia| o
struction and possessing a high degree of
sensitivity.

The apparatus is located on the main
steam line. The valves are adjusted s’ thay
they work at the proper pressures. The
capacity of the hoiler plant is calculaged to
supply a certain average quantity of stegn
per hour ‘to take care of normal operations
of the plant. When the mill is not working
to capacity or when a part of the manufac-
turing process is temporarily shut down,
waiting for another part to catch wp with
it, the beiler plant is of course producing
more steam than is required. The resuk
is that the pressure of steam in the steam
line builds up and the double acting valve
on the steam inlet line to the accumulator
opens and allows the excess steam to flow
into the machine and store up in ‘the water.
If the demand for steam suddenly increases,
the first thing that happens is that the flow
of steam towards the accumulator is stopped
and then the double acting valve on the
stecam discharge line opens and the stored
steam from the accumulator is permitted
to enter the steam line.

RESULTS OBTAINED

Very remarkable results have been ob-
tained with this apparatus. The use of
the machine has made it possii le to work
with fewer boilers and less labor. The
largest Ruths accumulators built up to the
present time allow the discharge at th
maximum rate of 100,000 kilograms of steam
per hour from the machine, that is more than
220,000 pounds of stcam per hour, withou
the steam losing any appreciable pressure.
It has been remarked by the President of on:
of the largest paper concerns in the cout
try, after he had scen the machines in actio!
in Europe, that in one case the steam lay
dormant, was stored up for three weeks
in the accumulator and then practically ﬂ"'
of it was recovered, as the loss was only
about two per cent.

OISCHARGE OR
SAIFETY NOZZLE

’ HORIZONTAL DISTRIBUT-
ING PIPE

CHARGING QUTLETS

T;‘lkn;-uuurzced in the
___U_nﬂerseoe 3

N

2 77, e
b Wk . J
TUBULAR CASINGS FOR S i

DISTRIBUTING STEAM

‘l,{’ppef Left Hand Corner

oy ith the Text Their Uses

s?me-,rison
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How Uncle Sam “Keeps Tab” on Fliers

U. S. Bureau of Standards Wind Tunnel Fol
This Tunnel is Also Used to Test Automatic Roof Ventilators. The
Air is Drawn Through the Wind Tunnel by a Powerful Motor-driven Fan.

By S. R. WINTERS

r Making Airplane Test.

How Uncle Sam Keeps Track of His Airplanes. The Blackboard Map
Corresponding to the One Shown Below. is Kept Up To Date every Few
Minutes by Radio and Wire Reports on Airplane Positions and Weather.

weather for the forth-

ing near Rantoul,

SELFRIDGE. — \

] IEUT. WRIGHT ————— —
makes forced land- |

Illinois. No in- |
jurics to personnel.

D. H. 4 plane is partially

wrecked. Repairs being made

at Chanute Field." t

MT. CLEMENS
<

coming twenty-four hours
is to be fair or foul, is a
board reserved for posting

1 meteorological  informatios
existing at cach of the seven

] Air  Service flying fields

| These data are in the form

|

1

|

|

|

!

|

i

With a variation in the MITCHEL FIELD] of advance weather fore-
text, this imaginary message MINEOLA casts based on reports made
is likely to be true to life o CAMP VALE available to the control office
at any time, and although $&T. BEN. HARRISON of each of the stations along
the accidcng may occur hun- . ~ L IN FIELD’ L __ABERDEEN the model airway. The re-
dreds of miles from the Na- / / ’ NDSWITL € BOLLING FIELD verse side of this board con-
tional Capital, the report is Bl ) / WASH. D.C. tains information of par-
written on a blackboard in L3 MC&(‘)'D:O:':&LD \ ¢ X ticular value to aviators
a room at Bolling Field, < contemplating  flights, and
Washington, D. C, a few Lkuswm%&g this is known as the Aviation

minutes after the mishap.
And, thercby hangs a tale .
of “How Uncle Sam Keeps .
Tab on Airplanes in Flight*

OPERATING GOVERNMENT FIELD
SERVING GOVERNMENT FIELD

© ORGANIZED INTERMEDIATE FIELDS

Weather Forecast, predict-
| ing the state of the upper

atmosphere for the different
J sections of the airway.

The Air Service of the

War Department has a net-
work of seven fields for the londing and
taking ofi of aircraft. these points form-
ing"t‘gc so-called Modc! Airiray. These fly-
ing stations are located at Rantonl, [llinois;
Dayton, Ohio: Mt. Clemens, Michigan:
Moundsville, West Virginia; Hampton
Roads, Virginia; Mineola, New York; and
Washington, D. C. Then, too. there are
Intermediate points serving these respective
Air Service flying fields, including Kokomo,
Columbus, and Cleveland, Ohio; Fort Ben-
Jamin Harrison, Indiana; Frostburg, Penn-
sylvania; Aberdeen. Maryland; and Camp
Vale, New Jersey. .
Bolling Field, located at the National Capi-
tal. and the place where the Air Service
0 many of its experimental aircraft
flights, has been, quite logically, selected as
the control station for the network of flving
ficlds comprising the mode! airway. At this
point, the br; of the Government service
Concerned with the development of aircraft
has stati a control officer. radio control
officer, and meteorological control officer, each
baving functions to perform in conjunction
With the operations of the airway. Air-
‘machines from any of the seven air
#tations named in a preceding para-
to the air in accordance with
3 these seven

. Fach of
fo By over the “Model Air-

way,” and the dates on which these flying
machines make eross-country flights are so
arranged that at least one airplane flies either
cast or west over the Allegheny Mountains
daily.

The Airteays Office of the Air Service, in
Washington. under the direction of Captain
Burdette S, Wright, controls the movements
of Uncle Sam's aircraft on these periodical
flights over a vast and populous area of the
United States. Out at Bolling Field, under
the active guidance of Captain St. Clair
Street, the Operations Office marks a de-
parture in the control of the movements of
these mechanical birds of flight. Here, In
a room, 110 by 20 feet in dimensions, de-
signed and built for this specific purpose,
a erash occurring at Mitchell Field, Long
Island, New York, hundreds of miles away,
is almost instantly flashed by means of radio-
telegraphy to Washington. .

Fastened on the wall of the operations
sace at Bolling Field, District of Columbia,
15 a huge map (incased in glass) of the
United gtatcs. On this figured representa-
tion of our physical country, is posted daily
a chart from the Weather Bureau of the
United States Department of Agriculture,
which is a forccast of weather conditions;
this chart or map is similar to those widely
issued daily by the Weather Bureau. Sup-

ing this chart, indicating whether the

343

A blackboard, extending
over nearly one-half of the
side wall of the 110 by 20 fect of the Opera-
tions Office, is reserved for the dispatching
of aircraft on these periodical cross-country
flights. One section of this board indi-
cates the flying schedule in effect; an-
other portion contains a line drawing of
the model airway, or a section for posting
weather conditions as they relate to the
different points along the Government air-
way. Also, this hoard carries in suspension
a group of miniature models of aircraft.
these representations serving. in a graphic
manner, to show the location of each air-
plane in flight, according to the latest in-
formation received by radio-telegraphy.

_If a unit of aircraft is delayed at a sta-
tion—say, for instance, at Chanute' Field.
at Rantoul. Illinois—this is indicated on the
blackboard, as well as information pertain-
ing to the cause of the delay, and the name
and type of the machine arc given. A third
section of this large bulletin board is re-
served for announcing the arrivals, depart-
ures. expected arrivals and expected de-
parturcs of air-going machines. In a
measure, it is a railway-train bulletin board
adapted to the facilities of transportation
through the air. The names of the per-
sonnel, the home station, and the tvpe and
number of the airplane are supplementary
information contained on the Model Airwoy
(Continued on page 376)



New X-Ray Plates

T is almost universally known that the

ordinary photographic plate is very
sensitive to the blue and violet end of
the spectrum, and nearly entirely insensi-
tive to the red, orange and yellow side
Upon such a plate even a dark blue sky will

appear almost white, while flowers of a
radiant yellow and trees of a light green are
seen in the photograph darkly outlined. By
adding various chemicals or coatings to the
ordinary plate, it is quite easy to sensitize it

that a chromatic plate will be pmduced‘

uch plate

W ';;r‘ﬂ“‘ I ght es
i h, such as yellgy,
\ picture taken with this p:::

he produced with the same degrees g
id dark. which the natural se O lighy
tablish in the human eye. For jo W
sllow would appear light, while d;:,i"‘"‘!

would appear dar} LI
Rontgen or X-rays differ from the

nary ravs of light in one importan dmd"

I'he wave-length is extraordinarily ;ta.l
\though many plates have been de'velsﬂm"

jor X-ray work, which gave more Salisrd

tory results than the standard plates fo
upon the market, no attempt has been ml.:zd.
up to the present time to sensitize the Plan

for extraordinarily short wave-lengths, Suc“
as those emitted hy the X-ray tuhg_'

X-ray photographic plate, therefore, has

differed in no way from plates for ﬂlh‘er

purposes. [or this reason the exposure re.
quired was rather long due 1o the relative
msensitivity of the plate to the shorter waye.

Photo No. 1 Is An X-Ray Plcture of the Knee
Taken With Ordinary Plates. No. 2 Is the Efieer
Produced on Neco-Rontgen Plates. No. 3 Iy,
Photo of the Hand Taken On An Ordinary Pla,
Half of Which Was Subsequently Exposed T
Yeltow Light, Bloning QOut the Tmage Almon
Entirely. The Same Effect Tried On Photo No. 4
Produced No Loss of Detail

lengths, and there was little difference be
tween hard and soft ravs; in other words,
short wave and long wave X-rays. Ou this
account, there was little contrast in X-ray
photographs. In addition to that Xray
plates were far too sensitive to ordinary
light

Dr. Schleussner, a well known German
authority in photo-chemical matters, has
succeeded, after vears of investigation, m
sensitizing photographic plates for X-ny
use by an addition of certain organic salts
which are absorbed by the grains of silver
hromide on the photographic plate.
plate thus formed is very responsive to the
soft rays of an X-ray tube. The soft ras
are relatively longer than the hard Ronteed
rays. Ome could compare the soft rays Wi
visible yellow-red light. and hard rays ©
blue-violet light, if their effects on this ie¥
photographic plate are used for the com-
parison. Photographs taken with such plates
give very real contrasting effects. J

In the picture of the elbow rtprod“f;h
here, the first photograph was taken “h
the ordinary plate, and the second with ‘t;
new Neo-Rontgen plate. These new plaic
are hardly affected if exposed wholly of

(Continued on page 376)

An Unusual Meteorite

On Thursday, January 25th, an unusual
phenomenon was witnessed in the Canton-
ment of Quetta, on the Northwest Frontier
of India, a large meteorite falling to carth
during the course of a thunderstorm, at
about half past two in the afternoon.

A Strange Metcorite Phenomenon Is Shown In

the Accompanying Picture. the Meteosgite Pene:

ulﬂz.t“he Huge Stack of Baled Straw Neatly To

the nd and Not Setting Fire To the Straw
Until Several Hours Afterward.

Previous to its impact, a house near the
of its arrival was struck by lightning.
a minute later, came the meteorite
 a large stack of baled straw
g and thirty feet

f‘:’” img;; may be




In Pig. 2 a Compromise in
Streamline Body Design s
Shown, the Upper Part of the
Body Being Placed as Far Back
as Possible to Avoid Sharp In-
terference with the Air Currents
A Stll Better Design is Shown
In Fig

Above is Shown Ideal Streamline Body Fig. 5 Shows the Flow of Alr Around a Standard Type l
for Automobile. As Will Be Seen of Closed Auto Body Traveling at High Speed. The
Eddies Are Formed, and the Resulting Eddy Currents Formed in the Various Angles About a |
Resistance is Very Little More Than Body of This Design, Cause a Greater Amount of Power
the Skin Friction Between the Air and to Be Consumed in Driving Such a Body Through the
the Surface of the Model. ln the Dia- Air at a Given Speed
gram Nine Smoke Threads Are Shown :
of These Nos. 4 and 5 Are Diverted | & -
10 the Greatest Extent. the Adjoining | & _— I
Threads 3 and 6 Already Show Flatrer § -
Curves -— |
i) —
vl —— - -—8)
& — =
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e SPEED INMILES PER HOUR CODIES I

By Suitably Streamlining Automobile Bodies, More Speed with Less Power Becomes Possible, as Wl Be Evident by Studying the Accompanying Diagrams
Made with the Aid of Smoke Streams and Wooden Body Models of Different Shapes. By Smdyiraz the Diagram, Fig. 4, Tt Will Be Seen at Once that the
e

tw O the Air
per Hour, One Hundred and Pifty Horsepower AreB

Alone of a S Ciosed Body Is Much Greater Than That of a Streamline Body. At 100 Miles
Required or Rather Wasted. in Forcing a Standard Closed Body Through the Air, While a Streamline
ody Only Absorbs Slightly Over PFifty Horsepower.

More Auto Speed With Less Power

HEN the motorcar designer had

exhausted all possibilities of

speeding up his  cars without

further increasing their power,

he consulted his colleague, the
aeronautical enginecr, and the latter
showed him how he could actually con-
struct much faster cars, using even less
power than that of present standard types
of automobile engines.

Small wooden auto models of about one-
tenth iull size were made and suspended
8 a windtunnel.

Around such a shape as shown in Fig. 1
the air flows in steady curves, as indi-
ated in the diagram: no eddies are
formed, and the resulting resistance is
very little more than the skin friction
between the air and the surface of the
model. [n the diagram, nine smoke-

wodified by fattening the underside. As  curves show the
a fast touring car must be comiortable in overcome the air-resistance of a standard
all weathers, a closed body had to be pro-  cjosed body in one case, and of a stream
vided. This was done by placing a sec-  jine body in the other case

ond streamline shape, this time only Fi S giv 1 j .~
streamlined in plan, on top of the first ; |§ure fgv}ts the e‘;(p anation, it shows
BB Ailellbwer one The upper body ands lle :])\l‘;l:i air anln_m a standard type of
in a knife-edge to prevent the formation closed body Eravc ling at high speed.

of eddies. The "washing away" of the eddics takes

By C. A. OLDROYD

Unfortunately, a truc streamline shape air, and with the .body set back, this ins

does not lend itself readily to a car body terference occurs too late to be harmful.
design, first for purely constructional rea-
sons, and second, because a streamline
shape istat its best when in a free current
of air.

When studying the diagramn (see Fig.
4), which shows the horsepower needed
to overcome the air-resistance alone, oue
will see at a glance what a tremendous
step forward a streamline car is. The
horsepower needed to

The streamline, therefore, had to be

At first sight (scc Figs. 2 and 3), the place between lines 1 and 2, some of the

new type of body scems rather strange, eddies also disappear around the body
and oue is inclined to wonder why the sides. -
upper body has been placed so far back, But Fig. 5 shows us even more T

threads are shown; of thesc, mumber 4 as otherwise the outline would appear that, it gives an idea, how far the dis.

aud 5, are diverted 1o the greatest extent,
the adjoining threads, 3 and 6, already
show flutter curves. Threads 1 and

more balanced. It was, however, neces-  turbance of the air reaches. Lines I 40
sary to place the upper part so far back, 4 are severely deflected. the following
if high efficiency was to be obtained, be-  curves are easier, but even line 8 and

are ouly very slightly affected, and num- cause the streamline shape is very sensi- 0 are not yet straight lines, and the dis.
.9 is not deflected at all. tive to any disturbance in the flow of turbance extends still further.

The Two Photos Above Show Recent Streamline Automobile Bodies of German Design.
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No Qil--Engine

DEVICE has recently been designed

(‘0‘ Lu b mtern
X ngine  wit ressure  lubricatin,
system, which  will sl‘) th t
any time when the oil system does
ltl}?l act vpropgrly. The bottom part of
c device is connected to the gaso-

fine tine. near the carburetor, while the

top opening of it is connccted to the oil

The Auto-
matic “No-
Oil” Cut-Of
Here Tilus-
trated, Should
Prove a Boon
to Motorists.
and Prevent
Scoring the
Cylinders of
Engines, Due
to the Oil
Having
Leaked Out
Because of a
Broken Fit-
ting or to
Negiect on the
Part of the
Autaist.

M e

line. A diaphragm made of specia

from the lo
gasoline flows
as the engine is running 1l
system acting properl)

against this diaphragm will keep the valve
in the gasoline section wide open, allowing
the gasoline to flow irecly to the carburetor;

1
partmen
where 11

lub

When the Oil Pressure Falls, Ow-
ing to the Shortage of Oil the
Gasoline Flow to the Carburetor is
Cut Off, as Explained in the Ac-
companying Article. The Oil Pres-
sure as Long as it is Kept at Nor-
mal or Nearly Normal Value. Actx
on a Flexible Diaphragm D, Which
in Turn Holds Open the Gasoline
Valve E.
»

OIL LINE
s\.‘/q
el \. l
NEW NO-OIL CUT-OFF

GASOLINE SUPPLY,

Stops

SUPDIY rung o, =

punip ia pressure 1
beneath  the gas ,.‘\Q‘A_,m_ in«ht

mmediately, "m;c“u
Dping

“Vhen 15 vol b

by the er, the valve in ‘(l;,]cmmy Stoppey
automatically closes unti] lhegzsoln.“' e
started_again, this preventing gam?"g“l i
age. Should his engine stop ang ".:"' leak.
be undecided as to the cause, he € dive,
down a tester which is on t0p of the ght4
and if the engine starts, and they devie
soon as the carburetor is emmici“ &
fecl assured that the lubrication js nnthe iy
ing proverly. One cam also use th pat
to refill the carburetor that has beep ;r;m"

A. Testing rod to use when the dr; i
undecided s to cause of the eugimn"l
ping. B. Ol line. C. Upper cor.np.mSt

re_oil | ressure bears against the e
skin diaphragm. D. Specially treated gm
tralian Goat skin which separates the W
compartment from the gasoline com ol
nent. The pressure of the oil {,-X::n'
against this goat skin pushes the ply =
that opens the valve allowing the gas mm
freclv. . Valve plunger. F. Vil
G. Spring which lifts the valve thus closing
it as soon as the oil system ceases to func-
tion, and does not have the proper pressure
against the top of the diaphragm. H. Gaso-
line line.

It is a wonder that some genius did nat
long ago, bring out a device similar to this
as there is more trouble encountered from
mmproper lubricating conditions in autome-
Lile engines than onc would imagine of-
hand. Some of tlie reasoris that automebile
engines have their bearings burned, or some-
times have their cylinders badly scored and
grooved because of no oil, is due to negl-
gence of the driver not watching the oil level
in the tank ; in other cases a leak has perhaps
developed unknown to the driver as he spw
along.

Contributed by

Hexry S, Woon.

New Engine Anti-Stall Device

disasters arise from stalling of en-

gines. It is very casy indeed when
taking a rough railroad crossing at cautious
pace with engine closely throttled. or when
running in heavy traffic. with just enough
gas to keep it alive, for the roadway or the
driver to make a sudden demand for more
power—a demand which cannot be met with
the small amount of gas which the engine is
getting. The resulting stalling of the en-
gine is always embarrassing at the very least,
and it always brings within the realm of pos-
sthility a crash from behind or from the

side.

MORE than a few of our automobile

A very ingenious anti-stall device has been
placed upon the market by a Brooklyn, N. Y

The ‘motor is connected

ircuit in such a man-

‘on the ig iti}?n,

the engine comes to a dead stop. When this
occurs, however, it acts instamaneously, and
tI.m engine presumably being warm, comes
right out ot its stall. One’s lasty impres-
sion might be that it woulkl be impossible
to stop at all, but this, of course, is not the
case. Switching off the ignition cuts off
the spark and cuts out the starter also, so
that the anti-stall apparatus does not c;)me
into Play. A master switch is provided in
addition to the regular ignition switch. If
for an{ reason it is desired to run the car
with the anti-stall device inoperative, this
switch is opened. The ignition circu'it re-
mains undisturbed, and the starter will work
when the starting pedal is depressed in the
usual way, but the ignition and swarting cir
cuits have lost their comection, and the ca;
performs in the ordinary way. just as though
the anti-stall device were not present o
It will be possible, for instance, to c’prOr
for trouble by spinning the engine with th:
starter. It is pointed out that there is reall
no good reason why one should have to closi
elcctuc_tl circuits to start the engine.
rate switches for ignition and for start.
otor are a relic of the day when the
was new and a novel attachment
i the car and not an ip-

ﬂenftny. the device

ignition switch over accidentally, the cngiX
will at once start and attract the owner's
attention.

Master switch to r—ﬁe—’
T Tosg:’"“

: Ieh
desd ¢

cut out device

G ol

* Contacts " Magnet il B
normalig| I Cid
Closed ? e

Starting motor
amllagds To

Magret coil to
Cose starter sw.

is of
A Effectively Prevents the Autd
gine from Sialing yal 2 Moment When

g::‘ 1::‘;“:: Here Shown in Detail

Not—for Exam Happee %
o ple, When you Happe!
:Z:tk‘i“lméd TRl A :eA"“

't witched On, the Automd
fhwu:h Here Shown, Comes Into Play ;:d
Mo Engine Over, Thus Throwing ‘ﬂ.
“:lor nto Gear, It {s Thus Seed
Syer the Charging-Dynamo

Top Below Normal Value Thit

me Into Play and Swrx the ERf¢
it Stops, Preventing Stalling-
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New Apparatus for Micro-Photography

By Dr. H. BECHER

A Microphotograph of an Infectious Discase of the
Nose s Shown in the Reproduction Above

N taking micro-photographs the crud-
I est extemporized arrangements have

frequently been employed. Perhaps
standing on the seat of a chair or top of
a table, the person taking the magnified
picture of a microscopic object had to
do his focusing in a very uncomfortable
position accentuated by the necessity of
using a camera with a very long bellows,
or he may have had to connect the mi-
croscope with the camera in a horizon-
tal position, almost as awkward if done
without special camera and stand. Fur-
thermore an intensive source of light was
necessary and above all the whole proced-
ure demanded a very great experience. For
lnstance, the focusing upon the ground
glass plate of the camera was exceedingly

e Pibers in This Linen Cloth Magnified

hﬁ ed'}:‘ :ug.—f:u, Bl;nn lnmin:l—
y e i evi at o

Rﬁh&l ting ce e

A Syphilitic Diseasc of the Aorta is Reproduced
in is Photograph Which May Be Enlarged
Without Losing Its Sharpness.

difficult if moving objects had to be taken,
for before the slide could be gotten into
place, this moving object would haye dis-
appeared. If ever it was possible to take
a photograph by such methods, it must
be considered as a mere piece of good
luck

The photographic objective “Phoku”
and the camera belonging to it, which
has been devised by Mr. Siedentopf and
now manufactured by the Zeiss-Werke of
Jena, Germany, does away with all these
draw-backs. As the figure shows, the

hoku” camera is an exceedingly com-
pact instrument, having a height of but
3%; inches, while all other cameras for
micro-photography, even those of small-
est size, are 12 to 20 inches high.

The most important merit, however, be-
longing to the “Phoku” is the fact that
focusing upon the ground glass is com-
pletely avoided. Intead of this the pic-
ture is thrown upon the photographic
plate by a triangular prism which at the
same time focuses the picture in a hori-
zontally adjusted side tube, from which
it is reflccted again by a second prism.
This latter brings the picture slantingly
upward to the surface, thus allowing the
photographer to watch and control it
quite comfortably through the objective
in the vertical tube of the camera. This
enables the person taking the picture to
snap the moving object at the very mo-
ment when it shows itself most advan-
tageously, The photographs are about
134 by 214 inches in size. The apparatus
can easily be connected directly with any
larger camera. The adjustment fgr se-
curing sharp pictures is also quite simple.
In fact, anybody can within a very short
time get acquainted with the instrument
and gather the necessary experlence for
making fine micro-photographs.

NOVEL MICROSCOPE ILLUMINATOR

A device giving a uniform and intensive
illunrination from all sides, is the apparatus
invented and patented by Professor William
A. Beck, of the University of Dayton, called
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The Phoku Attached to the Top of a Microscope

is Shown in the Itlustration Here Given. With This

Device the Excellent Microphotographic Pictures
hown at the Left Were Taken

“An Illuminating Device ijor Microscopes
The medium for the transmission of light
in this mechanism is circular in shape; it has
a central depression or well into which is
fitted a shell containing the object-platform
or stage. This platform can be moved up
or down by means of a knurled screw. The
inside portion of the medium above the stage
is beveled to form an angle of 99°, 20’ with
the horizontal, while the outside portion of
the medium has a slant of 135° with the
horizontal. The edges of the two beveled
slopes do not meet but terminate in a flat
surface to prevent injury while in use
When in service, the light enters at A, is
reflected at C, and again refracted at D,
50 as to strike the object on the stage at E,

It will be readily seen that, on account of
the circular form of the medium, every part
of the object reccives a maximum of con-
centrated (i:gh(, which illuminates the object

(Continued on page 411)
Long beliows camera
4 Corraro fens removed

¥ ; ” §)

Mirror
{ordicect hght) N

Great Detall is Possible b M
Beck Mlcroscopcy m:;:‘:&.nu oy



Popular Astronomy

By ISABEL M. LEWIS, M. A.
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groups as the binaries or the multiple stars.
The two members of a binary star system
may revolve almost in contact in a period
of a few hours or days or they may be so
widely separated that vears or centuries pass
before a single revolution is completed.
The larger family units of three. four,
five or six members, the multiple stars.
usually form into sub-groups. two stars
close together and in mutual revolution Te-
volving about a common center of gravity
with a more distant pair or an 1solated
star in a period of many centuries. We
know many of these star-families by name.
Who has not heard of Epsilon Lyrae, the
quadruple star that consists of a \\'{dc]y
separated pair each member of which is in
itsclf a close douhle? Then there is Algol.
the Demon Star in Perscus, a close binary
made up of two stars revolving nearly in
contact, egz-shaped as a result of strong
tidal reactions arising from a too close
proximity. And who that has seen will
ever forget the regal family group of
Theta Orionis in the heart of the Great
Orion Ncbula which is a sextuple star?
Here is a group of unrivaled splendor and
noble distances. All of these stars are mas-
sive giants and light takes many months, if
no rs. to cross their domain which is
t nebulous light due to elec-
produced by the stars them-

h Equatorial Segment
Approaching the Plane of the Milky Way at High Velocities. None Are Known
The Milky Way May Consist Partly of Disintegrating Clusters.

llar Universe and Retation of the Globular St
The Globular Star Clusters A:

to Exist Within ir.

the stars we find that these small family
groups frequently are gathered into loose.
Iy bound star clusters that are drifting
alon_g or speeding along, as the case ma
be. in the same general direction and \\-ixg
equal spceds. Fully a dozen of these loose
Or open star clusters. as they are called, are
known to exist within a_few hundred light-
years of the sun and his family

OUR SUN IN A STAR CLUSTER

Our awn sun is in, though not of, one
of these open clusters as one may be in,
though not of, a crowd. The cluster to
which we refer is the Ursa Major cluster
which contains. among others, fve of the
seven stars in the Big Dipper as well as
Sirius, the brightest of the stars. which js
only eight and a fraction light years away.
Most of the stars of this Ursa Major group
are extremely hot, white, hydrogen type
stars and they are moving parallc) to the
Milky Way in the general direction of the
constellation of Ophiuchus with o common
velocity of twenty miles per second. The
appear to be gathered into a disk-like forms.
tion for all of the memhers are included
within a region that is approximately fiftecn
light-years in depth and about one handred
and ffty light-years in diamcter. Within
the limits of this group there are many stars
that do not belong to it including, as we
have said, the sun. Tt seems indeed 1o he
a remarkable fact that such an associated
cluster of stars is so little affected by chance
stars that lie within it and, vice versa, that
stars that pass through the midst of sych
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a group pursue their coyrge
: ice.  Though the
dently sociably inclined they are

ame time, not to be swerved fmm'af the

undis!u,
Starg are e,

path : hoser
A nnot i WN Movin; )
viad which is atgadﬁ,?:f;n“ e
approximately three hundred Iigh(_“ o
group has been very extensively gy

in recent years and it has been found t]»ed
1 a reg two  degrees Square wit
Aleyone. the brightest of the Pleiage “;}:

the center there are more than tw, hundreq
stars that are moving in the same genery
direction with equal velocities. The nakeg
eye stars of the Pleiades with which w,.
are all familiar—the brilliant, helium g1
that are popularly referred to a5 “The
Seven Stars” or “The Seven Sisters"—znq
4 few other prominent stars in this group
of the same type, that are closely associated
with the nebulosity of the Pleiades, are 4l
massive, giant stars fully one hundred times
more luminous than the sun.  Yet the great
majority of the stars in this cluster are
dwarfs, the brightest of which do not sur.
pass our own sun in brilliancy and many of
which do not possess more than one hun-
dredth of its luminosity. This Pleiades
cluster is one of the ncarest and most thor-
oughly investigated of all the dwarf star
clusters and its stars do not appear to be
confined to any one particular type. It rep-
resents a heterogeneous collection of many
classes

One of the most important and best-knosn
of all moving star clusters:is the Taurus
group or streamn which contains more than
two score members whose motions have been
thoroughly investigated. Among these stars
are some of the well-known naked eye stars
in the Hyades and other neighboring stars
distributed over an area of some fiteen
square degrees. It has the appearance of
a globular star cluster with a small con-
densation toward the center. lts distanct
from the carth is about one hundred and
thirty light-years and its diameter isa lintle
over thirty light-years. It is moving .‘""h
ligh velocity relative to the sun in the direc-
tion of the constellation of Orion and ¥
has been calculated that if its motion T
mains undisturbed it will appear after 3
lapse of some sixty-five million years 2
an ordinary globular star cluster of fai
stars with an apparent diameter about "‘;;
thirds that of the moon. The stars in !
aurus cluster are giants from ten 1o
hundred times more luminous than the o
and there is in our immediate stellar 1¢i8

rhood no association of stars to
pared with this magnificent assemblage:

. THE ORION FAMILY CLUSTER

Some six hundred light years away 5.1
Magnificent Orion cluster consisting o
of brilliant helium and hydrogen s‘mw
volved in nebulosity. Here also is an &

o

The Stars {n Thi ally Knows € »
Hon Ate Moving: in the. Birection 1008 ont
the Arrowsg. ¢ Dipp*
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clation of stars includig many of the giants
of the universe, though in this, as m all
clusters, it is the giants that receive the
lion's share of attention while in actual
aumbers they may be greatly excceded by
the inconspicuous, dwarf Stars. In general,
the tnembers of these clusters or streams
of stars are not of any onc class or type.
though in some instances they seem to be
dominated by stars of a certain type, such
as the hydrogen stars in the Ursa Major
group and the helium stars in the Orion
group.

The groups of stars that we have been
cousidering so far have, apparently, a com-
paratively small membership, a few score
of stars at the most, which the region that
cach cluster occupies is comparatively re-
stricted, being only a hundred light-years
or so in extent. and considerably less in
depth. Now it has been known for som
time that the sun lies in the midst of a local
group of stars that includes all of the
clusters we have mentioned and a number
of others m addition. The Pleiades, the
Ursa Major group, and Taurus stream, the
Orion group and others appear 10 be sub-
groups in a greater organization that in
contents and dimensions resembles the Magel-
fanic clouds or one of the star-clouds of
the Milky Way. This local cluster con-
sists, evidently. of a conglomeration of stars
of all types intermingled with ecxtensive
nebulosity that is broken up more or less
into sub-groups and clusters. Its extent
is probably of the order of a thousand light-
years and it lies close to the plane of the
Milky Way or GalaxXy of which it, in turn,
is a subdivision or partially detached por-
tion. Owing to the fact that our own
sun is near the center of this extensive local
group of stars and is at the same time close
to the plane of the Miky Way, toward
which the majority of all the stars of the
universe crowd in a lens-shaped formation,
it appears as if our solar system were at
the center of the Milky Way. Simply as
a result of perspective we seem to be at the
center of a broad encircling band of stars
while as a matter of fact the sun is very
eccentrically placed with respect to the
center of the Milky Way which is, accord-
ing to the estimates of Shapely, some fifty
thousand light-vears away in the direction
of Sagittarius. And, lest we draw too much
satisfaction from contemplation of the fact
that we are at the center of things in our
own Jocal star cloud or cluster, it must
be recalled that we are moving at the rate
of a million miles a day and in a few
million years the sun will be beyond the
bounds of this local group. The man with
geocentric tendencies finds small satisfac-
tion in pondering over some of the discov-

of modern science. He is apparently
the center of nofhing in the universe perma-
nently except of his own thoughts.

The Milky Way is the most important of
all stellar organizations. It is the equatoriat
m~ ﬁi visible universe. Though

S S0TC  controversy as to its

ol e di sil:n; we would favor the
¢ 3 whic| Sh‘t ly bases his con-
its diameter i1s of the order of
d light-years. ]
organization the stars
tendencies by congr

ALPHA CORONAE
*

I'e

FIVE OF DIPPER STARS
IN URSA MAJOR

*
% ,*,;.
"

BETA AURIGAE

DELTALEONIS
x

THE SUN  SIRIUS

-

Some Members of the Ursa Major Star Cluster
Traveling With Equal Velogities Toward a Point
in Ophiuchus Near the Milky Way. All of These
Stars Are Marshaled in a Disk-Like Formation
About 150 Light-Years in Diamerer and 15 Light-
Years in Depth With the Longer Axis Perpen-
dicular to the Milky Way. The Sun is Tem-
porarily Located Within This Region, But It is
Not a Member of the Cluster.

clusters, characterized: by their enormons
distances, high velocities and the large num
ber of ‘stars of which they consist, as well
as their strong central condensations.
Though the diameters of these globular
clusters do not cxceed several mindred light-
years at the most, they contain anywhere
from ten thousand to one hundred thousand
giant stars and doubtless many dwarf stars
in addition, that arc too faint to be visible
in the most powerful telescopes at the enor-
mous distances at which these clusters lic.
The great Hercules cluster faintly visible
to the naked eve lies at a distance of thirty-
six thousand light-years irom the solar sys-
tem and it contains some thirty thousand
stars that are visible upon the photographs
taken with the most powerful telescopes.
It is probable that there are also many
dwarfs in the cluster that lie beyond the
reach of the telescope, how many it is diffi-
cult to esti s the di of the
cluster does not exceed one hundred light-
years the stellar density must be very great,
far in excess of what it is in our own stel-
lar neighborhood. In a sphere of radius
sixteen light-years with its center at the
sun it has been estimated that there are about
thirty stars including dwarfs and giants of
all sizes and types. It is certain that near
the center of a globular star cluster, where
the condensation is greatest the stellar density
must be far in excess of what it is in the
neighborhood of the sun. The magnificence
of the heavens near the center of a globular
cluster such as the great Hercules cluster,
with brilliant orbs closely grouped on all
sides, lies far beyond our powers to cou-
ceive for such a stellar visiqn has never been
granted to our eyes. The periodic fluctua-
tions in hrightness that are so characteristic
of many giant stars in globular clusters
may possibly originate in the close crowding
together of giant suans.

VELOCITY OF STAR CLUSTERS

There are many globular clusters far
more distant than the (Sreat Hercules cluster.
The distances of these formations range
from about ten thousand to two hundred
and twenty thousand light-years, according
to Shapley’s estimates. They are all moving
with | velocities and in general toward
the 1 planc of the Galaxy, The aver-
space

velocity of a typical globular
r is about two hundred miles per sec-
It is inevitable that after a lapse of
millions of ycars certain of these
rs will reach the Milky Way and
able that they will be more or less dis-
“hy the eucounter. Indeed. Dr.
has advanced a most interesting
‘of the origin of the numcrous loose
and local stellar groups of the
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the smallest of stellar groups the double
and multiple stars, the family units, and we
have ended with the Milky Way the most
extensive and heterogencous of all stellar
organization and the globular star clusters.
cnormous steflar units, exterior to hut
subject to its control. In all of these stellar
units, from the simplest and smallest to th
most complex, we see the associative ten
dency, the working of the law of gravitation
which binds star to star and star-cloud 1
star-cloud and produces star-drifts and
streams flowing to and fro through the uni-
verse. I'he sociable and friendly stars have
their family groups and their communities.
their fraternal organizations. their parades
and their marches, as well as we humans.
and there is no splendor to be compared with
that presented by these glittering orbs of
night. as they march down through the ages
to I'('ﬂlms III]kI‘O\\'Il.

CORRECTION NOTICE

In the Popular Astronomy article by
Isabel M. Lewis, M.A., entitled VENUS—
THE PLANET OF MYSTERY, which ap-
pearcd on page 136 of the June, 1923, issuc
of this magazine, there was a mistake in one
of the illustrations. In the lower right hand
diagram on page 136, the distance from
Venus to the earth was mdicated as being
262 million miles. This figure should read
62 million miles, as is obvious in compari-
son with the 26 million miles indicated be-
tween the earth and Venus when the latter
two planets and the sun are in a straight line.

CALLS STARLIGHT SUNSHINE

According to Jean Durfay, who has just
reported the results of his observations for
several months to the French Academy of
Sciences, starlight has its origin and source
in_the sun.

M. Durfay prepared cxtra-rapid photo-
graphic plates and fitted his apparatus with
an extra-luminous spectroscope for study.
He waited till the sun was 20 degrees below
the horizon to be sure to eliminate all action
of twilight and turned his apparatus to the
north. The plates, however. registered no
rays except those characteristic of sunlight.

M. Durfay concludes that the mysterious
night light is reflected from the sun and sug-
gests that a medium. either of solid bodics,
such as meteors. or some rarefied gas. oc-
cupics a considerable space in the heavens.

RED STREAK IN THE SKY SEEN AT
POUGHKEEPSIE

A bright red perpendicular streak visible
to the naked eye, appearing in the north-
eastern sky shortly after 9 o'clock on March
15, attracted attention for a radius of
twenty-five miles. Members of the Astrono-
my Dcpanm?m at Vassar College were uu-
gxble to classify the appearance, after view-
ing it through a telescope in the Colicge
observatory.,

Shaped like a lead pencil with its point
up, the streak glowed and faded at intervals,

Rev. Father Hedwig, astronomical expert
at the Jesuit Novitiate of St. Andrews-on-
lhc-Hunjson, a_mile north of Poughkeepsie.
gave his opinion that the disturbance was
terrestrial.  The body was not changing
its position with the stars,



Magic For Everybody

By PROFESSOR JOSEPH DUNNINGER

MYSTIC FRUIT

ERHAPS it would be impossible tc
find a more mystifying and cflective
experiment in the entire field of im-
promptu conjuring than the one I am

i about 10 describe.  This experiment
:; not only cxceedingly effective, but is one
at is of double value to the amateur con-

Very Surprising Feat. By Clever Manipula:
One Draw a Certain Card and Then Peel a

NO. s OF A SERIES

The Secret: The number ug the paper
is forced, as it is a simple matter for the
conjurer {o exchange the stack of sheets for
a set of duplicates. This exchange is made
quite unnoticed heneath the cover of lhe
table cloth while the seated conjurer is di-
recting attention to the bananas upon the
fruit tray. The duplicate sct of papers have

By Cutting a Banana With a Piece of Thread and a Needie as Illustrated Above One Can Perform a
of the Various Numbered Cards, it is Possible to Have
and Find the Fruit to be Cut Into Just the Number of

Parts Indicated on the Drawn Card.

jurer inasmuch as it is an after-dinner trick.
and is one of the few items in magic that
can be presented with apparently no para-
phernalia other than that of unprepared
available objccts.

The Effcct: After the conjurer and his
friends who have been gathered around the
dinner tablc have feasted to their heart's
content, the magician announces that he is
about to present a trick which in his belicf
is little short of a miracle. A package of
unprepared cigarette papers are passed about
to various members of the audience with a
request that they write a variety of num-
bers respectively on ecach of the sheets,
numerated, we will say, from 1 to 20. These
are collected by the magician, and after the
stack of sheets have been shuffled he re-
quests that one of the many be selected. The
number chosen is now found to be, we will
say for example. the digit 4. The wizard
now passes a plate of fruit about with a
request to someone in his audience that one
of the bananas be selected therefrom and
af the same is thoroughly inspected, it

be used as the item for the experiment.
The ec fruit is placed on a plate by
others removed from the table.
claims by a weird method of

all been numbered 4's 30 it is quite impos-
sible for the spectators to secure any other
number when the selection is made. One
banana is especially prepared for the trick.
The magician takes a needle and thread and
passes the needle through one side of the
same, leaving the end of the thread hanging
outside the fruit. He then passes the needle
back through the same hole by which it was
drawn out, and passes it across another side
of the banana. This is repeated and so at
the cnd the needle is brought out through
the small hole in which it was first inserted.
The other end of the thread naturally is
still in that hole,

It Would Seem that Our
Hindu Friend on 3
Right s Contemplating
Cold Blooded Murder and
That the One on His
Knees is Calmly Submit-
ting to the Same. How-
ever, it is_Only a Trick
and We Find That the
Wicked Looking Gentle-
man With the Sword is
Merely Going to Cut the
Apple in Half Without

Much as Touching the
Neck of His Partner. The
Trick Lies in an Ordinary
Sewing Needle Passed

Thovtey the apote 1 1

It cn that in reality
as really threaded the pigc:)‘:?e
aro hanana directly un.
The diagrams help to make this ¢
two ends of the thread are oy ygir: The
wently drawn out together, the lhrc:d ang
the banana. This process is Tepeateq 0%
the necessary cuts have been madgtf il
the fruit into the required number o;mm«
for bringing out the desired effecy, = P

It is necdless to remark tha th
made by the needle are so smafl (h;,: dhok’
tion is quite impossible.  Should the ¥
hole. however. be discovered it woylg nsm;n
of any direct importance, inasmuch as n:‘ b
could possibly suppose that it weulq be !h:
means of tampering with the banana to py;
about a complete cut in the fruit T(
readers will, of course, understand t};al thi
prepared banana is forced upon the spectatoy
when the selection is made. One or two ml:
prepared bananas should be hidden well
below a group of apples, oranges, grapes
and other fruits contained in the fruit digh
The prearranged fruit on the top will nay.
urally he the first to be taken when a .
quest is made that a banana be selected

Still another plan to heighten the effect of
this trick would be to prepare twao or three
bananas, dividing them into a different num-.
ber of pieces, let us say, for example, one
banana into 4, another into 5, and sl
another into 7. In this event the fruits
would have to be of three different sizes.
the smallest of them divided into 4, the
next size into the 5, and the largest into the
7 picces. When the fruit is selected, the
magician at once knows the number of
pieces contained within the peel, the infor-
mation being casily imparted to him by the
various sizes. He, of course, has pre
arranged three duplicate sets of cigarette
papers respectively numbered 4, 5 and 7. in
different pockets about his clothing and s¢-
cures the necessary set to force the desi
number upon one of his spectators. A litile
practice in the preparing part of the trick
will enable anyone to divide the banana it
such a way that practically no trace or evi-
dence of the action will be left upon the
peel.
THE HINDU APPLE AND SWORD

MYSTERY

Tourists passing through India cano!
overlook rﬁg:y gf the so-called startie
effects in conjuring presented by the fakirt
30 plentiful in the Orient. As my reades

Mag cian
der [hemn;}
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undoubtedly know this land of mystery is
credited with many problems or so-called
mnexplainabic ft’a!s that have never been du-
plicated in America or Europe. Conjurers
n this part of the globe. however, who hiave
studied methods of East Indian magicians
express disappointment, imasmuch as they
state that their methods of mysticism arc
limited, and their truly impressive tricks are
few and far between. Our magicians have
found but little difficulty generally in dupli-
cating the cffects employed by these wizards.
and the famous Hindu basket trick. turban
trick, duck trick, and ball-on-string trick,
have been discarded irom many up-to-date
programs of present day magicians. Still,
as oniginally stated. there are a few mys-
teries in this land of enchantment
that are still generally unsolved and have
not been reproduced by European countries.
The effect I am about to describe is onc
that is often referred to as one of the most
daring and unbelievable feats of Oriental
magic. and still to my knowledge has not
been presented other than i the land of the
Yogi. duc to the fact that its secret is so
Intle known.

The effect upon the spectator is-as fol-
fows: The Hmdo magician passes a large
razor-edged sword or Oriental knife for in-
spection. It is found to be quite mtact and
its sharpness is demonstrated by slicing bits
7 The conjurer’s assistant, a rather

the waist up, is mtroduced to
The attendant kneels to the

Nothing is More Mysteri-
ous Than to Produce an
Ordinary Safety Match
and Strike it on the Sole
of Your Shoe. Under
Noarmal Circumstances
Nothing Wil Happen.
But By Preparing the
Sole as Outlined in the
Text, You Wil Find that
the Match Will Light Im-
mediately.

LIGHTING SAFETY MATCHES ON YOUR
SHOE

I am sure that the readers of SciExce
AXD INvENTION will agree that a better ex~
periment that one can present impromptu
with less preparation than the trick I am
herewith about to offer will be hard to find.

It is commonly supposed that a safety
match cannot be struck other than on its
original box. The magician, however, upon
meeting a friend who requests a light.
amazes his spectator by striking this match
upon the sole of his shoc and then chal-
lenging anyone to duplicate the feat. Try
as they will, they will find it impossible
to do.

The secret is exceedingly simple. The
striking side of a match box was previously
rubbed against the performer’s shoe at the
mstep. me of the substance is in this
manner transferred from the box to the
shoe. Omne will, of course, understand that
the striking of the match now becomes a
simple matter. As the instep does not touch
the ground in walking the application wilj
not wear off for quite a time. Inasmuch as
the conjurer knows that his friends had not
previously prepared their shocs, he is free
to chalienge them without fear of the feat
being duplicated.

THE MAGNETIC CIGARETTE TRICK

This is an excellent impromptu trick and
an unusually cffective pocket experiment.
You offer a iriend one of your cigareltes
from your case and incidentally remove
ene yourself. After a few quﬁ's the con-
jurer explains that he would like to demon-

[ %

strate the power of mind over matter, and
wifl demonstrate that in order to impress
upon his audience the fact that he actually
possesses this weird quality, he will defy
all laws of gravitation.

The cigarette is placed upon his finger-
tips, the longer end of the cigarette pro-
jecting and much to the amazement of his
spectator it remains so suspended. To
further prove that as the imagician claims
it is all mind-power and has no bearing
upon digital dexterity, hic places the cigar-
ctte with its end upon a table or any other
fat object. and still it remains suspended.

As to the secret :—~A small picce of metal
has been previously placed in one end of
the cigarette. The conjurer. of course,
knows where this prepared cigarette has heen
placed in his case and is careful to sec that
it is retained when offering the cigarettes to
his friend. The weight is responsible for the
miracle. The weighted end is of course
the one that rests upon the fingers or table
edge.

The Reversing Colors
By CHARLES D. TENNEY

Effect: The Magician shows two wine-
glasses partially filled. one with a red and the
other with a blue liquid. He stirs the con-
tents of the first glass with a wand, where-
upon they immediately turn blue. He then
remarks, “Turn-about is fair play,” and on
stirring the blue liquid with the same wand,
it assumes a red color.

Explanation: The first glass is filled about
half full of water in which a tiny pinch of
the dye, Congo red, has been dissolved. The
blue liquid consists of a nearly saturated
solution of litmus.

The wand is a specially prepared glass
tube. When one end of a soft-glass tube is
heated strongly in the flame of a bumer or
spirit Jamp, it gradually softens and begins
to close. If the heating is carried to a cer-
tain point, the end will appear entirely closed
but in reality, a tiny hole will remain. A
foot length of glass tubing, treated in this
manner at both ends and coated with black
enamel. constitutes the wand.

Before working the trick, the wand is
placed (out of sight of the audience) into a
tall, narrow glass cylinder filled with hydro-
chloric acid. Then the palm is pressed tightly
aver the opening at the top and when the
wand is withdrawn, a portion of the liquid

ins in the tube. The principle is the
same as that of the pipette. While stirring,
first solution, the pressure of the palm!
momentarily and a small portion
the acid spills inlxzrthhe liquid, thus effecting
color . e pressure is renewed,
;l;:rrnd to the litmus solution

of the acid is released.
can be no hard and fast rules for
the solutions, but the strength
adjusted so that the tints match,

Shouid be
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From the Earth All Around.

to Carry Water Only,

. 1| Above—A Metal Band is First Theoretically Placed Around the Earth.

Afterwards Thls Band is Increased in Diameter, 5o ag to be Six F,

3 How Much Longer Do You Think it Would Then Be Than in the First Case? Thnrty-elihl Feet is the Answer.

Problem is—How Many Revolutions Does the Upper Wheel Make While it is Rolling Around the Lower or Stationary

Was Afterwards Changed Into a Shi
In Flgs. 4 and 5. Do You Thin!

et Aw,

In Fig 7 1y,

Wheel? Tn Fig. 3 An Ageduce D 2t

Canal. Do You Think the Columns and Arches Would Support the Extra Weight of e,
the Shortest Way Home s From A to B, or Around the Path, A, C, B? < Ship)

Scientific Paradoxes
By EDWARD M. WEYER, Jr.

THE BAND AROUND THE EARTH
PROBLEM

ET us imagine a haif a million work-
ers, side by side, laying a metal band
completely around the earth. This
band is to be the same size as the
earth and is to touch the earth all
around. Since the circumference of our
world is approximately 24.800 miles, this
band would be about 24,800 miles or 131,-
100,000 fect in length. In Fig. 1, the dark
circle surrounding the world represents the
strip. After the band has been completed,
however, it is decided that it must be length-
encd sufficiently to have it six feet from the
earth at all points. This means that the
strip will pass directly over the heads of the
workers, who are standing side 'F? side, all
the way around the world. In Fig. 1, the
thinner linc around the world represents
the band after it has been lengthened. Nox_v
stop here and wmake a common sense esti-
mation of how much you think it must be
lengthened. It will certainly seem strange
when you learn that the correct amount is
only 38 feet, or less than 13 yards. And
this is the amount which must be added to
any circle, no matter how large or how
small it may be, in order to increase its

radius by 6 feet. ,
The sglminn is indeed simple. The diam-
cter of the earth is approximately 7,900
miles. or 41,700,000 fcet, and the length of
the band would be 3.1416 X 41,700,000 feet,
or 131,004,720 feet. After the band was
lengthened, its diameter would be 41,700,000
feet plus 12 feet, or 41,700,012 feet. [ts
length after it had been lengthened would
e 3.1416 X 41,700,012 feet, or 131004,
feet. Subtracting the length before
~ was lengthened from the length after it

d have:
6992 fect

HOW MANY REVOLUTIONS DOES THE
WHEEL MAKE?

Fig. 2 represents two wheels of equal size,
in contact with each other. The lower one
remains stationary while the upper one
passes around it, rolling on its edge. Thus
the upper wheel revolves about its own axis
as it rolls around the rim of the lower one.
The broken circle shows the upper wheel
after it has started on its journey. The
question, which is simple enough, is as fol-
lows: After the movahle wheel lias passed
completely around the immovable one once,
how many revolutions has it made about its
oten axis? How many would you suppose ?
Remember that the wheels are exactly the
same size and therefore their circumfer-
ences must be equal in length. Ne peint on
cither wheel will touch the other wheel
more than once during one revolution. The
correct answer, which is contrary to what
is generally decided upon on first thought,
is two revolutions. You can casily prove
this for your own satisfaction by placing
two coins of the same denomination on the
table and revolving one around the other.
This is well worth while.

SHIPS CAN PASS OVER AQUEDUCT NOT
DESIGNED FOR THEM

Fig. 3 fllustrates a hypothetical aquaduct
constructed for the purpose of transporting
water for public use. fter its completion,
however, it is found that it must be useci
as an avenuc for ships, and the question
arises as to whether or not its members will
stand the strain when large heavily loaded
ships are passing over the aqueduct. It now
matters not whether the water is in motion
or stationary. The fact of the matter is
that the aqueduct would stand the strain
just as well when ships were passing over
it, as when the same ships were up the
canal 5 or 50 miles from the aqueduct,
Where does their weight apparently vanish?

This surprising situation is understood
casily when it is considercd that when the
ships are on the aqueduct, the water which
they displace is not, and the water which a

i sphmp'ems exactly the same as

p itself h
a

hi principle is the same
ip on a lake The
ares in support-
Suppose that

when a ship were on the aqueduct, it should
spring a leak and sink to the bottom. Would
this place an extra straim on the column;
supporting the aqueduct? It would. Obyi-
ously there is a pressure on the bottom of
the canal directly under the sunken ship.
The force of gravity holds it against the
bottom. There is still a certain amount of
water displaced by the ship, however. This
water, which would be where the ship is if
the ship were not there, would press down
on the hottom with its own weight. But
this water would not have dropped from
the top of the canal to the bottom as the
ship did, and consequently the ship would
exert a greater force on the bottom than
the water which would be there if the ship
were not.  When the ship floats, its weight
is distributed equally over the bottom; when
the ship is lying on the bottom, a part of
its weight is directly under it and the re-
mainder is distributed over the rest of the
bottom. What happens when a bather,
swimming in the occan. places his feet o
the bottom and walks out of the water
the beach? This is a gradual shifting of his
\\'eighl. from the entire ocean bed to the
spot directly under his feet.

THE LAW OF CHANCES

The laws of chance are simple, but at :’i
same time exceedingly elusive, and for thif
reason there are quite a few tricky Par?é

xes connected with chance. [t is &3¢
that at Monte Carlo there is a gravey
for suicides. ink 3/

“How slight a chance may raise or sifk 3
soul."—Baily. is

When a coin is tossed ten times, ‘VMT‘;
to be expected? Five heads and five wk
are to be cxpected. but this, of ‘-"’“Ms;x
not an invariable rule. Four head$ ’",:is&l
tails, or scven heads and three tails M8
be the result, but no combination will h‘n\ss
common as five of cach. Suppose W€ T,
the coin ten times and the first five 1™ i
rtads. E:ill there is a ch;mcef °f_em§

e number and having five o
suppose the first nine tosses come heads=
combination which will occur rarely-
since the law of chance says that out &
tosses the chances are that five will b
and five tails, is i not to be
chance will try and even the n

(Continued on page 391




Practical Motor Hints

By H. WINFIELD SECOR

A FEW

NE of the accompanying drawings
shows the Rayfield carburetor of
the type used on some Lexington
cars, and while it may seem un-

necessary to say very much here
about this well-known carburetor, there are

HIGH SPEED
ADJUUSTMENT

1

MAIN AIR 1
INTAKE .
1

FLOQDING

DRAIN COCK-~"

]
STRAINER

a few hints which may prove of value to
other motorists.

This carburetor has a by-pass or priming
valve om it, which is operated by a small
push rod or button projecting through the
side of the carburetor casc; see illustra-
tion. This button is pushed inward by a
small pivoted lever, which is connected with
a flexible cable running to the dash control
baard. A peculiar thing happened shortly
after this carburetor was in use. and of
course, one having experience with these
carhuretors might have found the trouble
quickly, but to one not used to them. the
exact trouble would not become known right
away. It was impossible to start the car,
and the trouble lay in the fact that the
flexible cable running from the dash to the
lil'm'ﬁ valve mechanism had become loos-

some way, probably duc to vibra-

even when this priming button on

was fully pulled out, the priming

valve on the carburetor was not
slightest bit.

carburetors, the float cham-

by pulling up on the

“top of it on cold mornings, or in

g is bhorn and does not

HINTS ON RAYFIELD CARBURETOR OPERATION

the priming button in a little, open throttle
a short ways on the quadrant, close spark
switch, and turn over engine, when it should
start without trouble. He also said that
® was not necessary to use choker valves on
the air intake on this type of carbuetor. as
this is compensated for when the idling and
high speed jets are properly sct. and also
when the priming by-pass valve is opened,
which permits the injection of raw gasoline

LOW SPEED
’/I'\D\JUSTMEN]'

Semi-Sectionat View Through

TO INTAKE Rayheld Carbureior Showing
the Important arts  and
MANIFOLD Their Relation to Each Other,

Some Personal Experiences
in the Operation of This Car.
buretor Are Given Herewith,

———

N
PRIMING
VALVE

directly into the intake manifold of the
engine. Where either jet is a little lean,
and in cold weather when the gasoline does
not- vaporize so well, the engine may be run
with the priming button drawn out a short
distance to earichen the mixture.

This expert also suggests taking off all
hot air heating pipes to the carburetor intake
in the summer time; these are advisable
when the cool weather comes on, during the
fall and winter. With a Lexington car, he
suggested that the hot air warming pipe
from the exhaust pipes, is not as necessary
as in other cars, due to the Lex-gasefier
placed inside the intake manifold just past
lhg carbuertor intake, which heats the
mixture,

The adjustments of the Rayfield carbure-
tor are simple once you become a little
familiar with it. Both the high and low
speed adjusting screws are turned to the
right to enrich the mixture. A peculiar
thing which happened to the writer, and is
certainly worth mentioning in connection
with this carburetor, was that in one case
the dash-pot in the bottom part of the car-
buretor stuck, and the air cut off mechanism
would not come up. It locked so securely
that it could not be pulled up, even with a
pair of strong pliers, and fearing to break
some of the delicate mechanism inside the
carburetor, it was finally decided to unscrew
the brass cap on the bottom of the dash
pot chamber. This was done and consider+
able water found therein, together with a
slight amount of rust and dirt particles.
which had helped to cause the dash pot to
stick. A little oil was smeared around the
inside of the dash-pot cylinder with the
finger, and by pushing up on the dash-pot
the whole mechanism was finally freed. The
cap was replaced on the bottom of the
carburetor and the engine ran along all right
for a few miles. Sometimes that is all there
is to this sticking down of the air valve and
Ep‘ mechanism, and the dash pot cham-

iw be drained once a week or sa, to
drain any water or dirt which may have
it. Water strainers are now
. But in the writer's case, the
afol ioned. had to be repeated
il we finally arrived at
ation, when it was found that
one ot twa ather small mem-

]

bers inside connected with the air intak
valve. had become disarranged. This t
ble was repaired and no f{urther trouble
experienced.

One more wnusual occurrence  which
might be mentioned. as it may fool an inex-
perienced driver, and cause the engine to be
heavily carboned, etc. This |nc1dgnl relates
to the sticking of the air valve in the air
intake opening, This happened ounce or
twice, and the action of the engine in this
case was that it had but very little power,
and the trouble could hardly be diagnosed
from the seat, until lifting the engine hood
it was noticed that the air intake valve had
appareutly jammed or locked. By pushing
down lightly with the fingers on this, it
freed itsclf and examination disclosed a
slight burr on the valve. This was removed
and a little oil rubbed all around the air
intake opening, thus obviating any further
trouble in this respect. In some cases if the
engine will not start and the main {loat
chamber has been flooded by pulling up on
the button in the center of this chamber,
another expedient is to push down on the air
intake valve for a few moments, which will
flood the whole carburetor. The writer has
found it advisable, especially during cold
weather, to have at least threc priming plugs
in the engine, so that a mixture of alcohol
and cther. or elsc plain gasoline, may he
squirted through them, or into the cylinders,
by means of a squirt can filled with the
mixture. Some over-licad valve motors can
be primed by pouring a little gasoline or
alcohol and ether mixture down the intake
valve stems, but with some engines this
should not be done, as it is liable to find its
way down to the motor oil supply in the
crank case, and thin the oil out, with very
undesirable results of course.

GRAPHITE ON BRAKES STOPS SQUAWK

Squawking brakes is one of the most
abominable nuisances and nerve racking
things one could think of. After several
garagemen had given up trying to eliminate
a decided squawk, when they were applied
even slowly, a graphite and oil mixture was
applied. and the brakes worked fine and did
not slip as much as one would think. The
trouble seenied to have been that the brake
linings were so dry, and owing to the way
in which they coacted with the brake drums,
that a terrific squeal resulted otherwise. [t
was found effective to mix up same fine
graphite with some.neatsfoot or other oil in
a small dish, until it was like a thick paint.

(Continued on page 411)

BRAKE
BAND

KNIFE

BRAKE DRUM \

CRAPHITE

Squawking Brakes: If the Linings Are Worn

Thin it May be That the Rivets use ‘:he

Squuun Noise; in Any Event Graphite and Oil

Mixed Together to a Thick Paste, and Placed

Between the Brake Band and the Drum at Sev.

Points Around the Latrer, Wil Usualty
Overcome This Notne,



Experimental Electro-Chemistry

PART 12~ELECTROLYTIC PREPARATION OF PIGMENTS

MONG the
pgments used
daily in the

manufacture
. of paints,
white icad is perhaps
the most commonly
used. This substance
1s usually made by
the Old Dutch process,
but many methods arc
now being introduced
to supersede this meth-
od, satisfactory but
long.
Just how white lead

.‘r.
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can be produced clec-
trolytically is easily shown with the use
of the apparatus shown at right. This
consists of an electrolytic vessel containing
shicet lead electrodes immersed in a solution
of sodium nitrate. The comaining vessel can
be made, if desired, from a half gallon fruit
or preserve jar by hling a mark upon the
surface of the jar at the desired height and
in the direction which the cumt to follow.
in this case around the bottle or along its
circumference. A soft cotton string should
then be wound once around the jar, cover-
ing this filed mark. and tied sccurely. With
running cold water at hand, pour scveral
drops of denatured akohol upon the string.
allowing none to spread over the surface or
side of the jar, and apply a match to sane.
Rotate the jar and when the aicohol has
burned off the string. immerse the jar under
the running water. A crack will be made
around the jar and the upper portion can
be pulled irom it. The filed mark can be
an inch long if desired. The rough edges
can be removed with emcry paper or a file
or. best of all. a whetstone. This makes a
suitable container for many clectrolytic and
other experiments. -

About 10 grams of sodium nitrate for
every 100 cc. of water in the vessel should
be used as the electrolyte. Tiwo sheets of
lead serve as a cathode and anode.

THE CARBON DIOXIDE GENERATOR

A carbon dioxide generator is necded for
the experiment, and is shown at right.
This consists of a flask (Erlenmeyer) fitted
with a thistle tube passing through the two-
holed stopper to the bottom, and a side tube
fitted with a delivery tube, the latter dipping
into the electrolytic vesscl and placed
close proximity to the anode or positive
electrode. Marble chips are placed ia the
flask, and acid (one part sn;ong (hy’dr(?-
chloric a to three parts of water) 1s
'ﬂlc thistle tm. This starts the
carbon dioxide gas, CO,.

p wrough the cell should
e taken K a bat-

resist-

'.‘,.

remembered that Pb in the above equation
represents lead (plumbum in Latin).

Now the sodium hydroxide or caustic soda
formed in the first equation or step will
react chemically with the lead nitrate
Pb(NQO,). formed in the second equation
or step in the electrolytic process:

Pb(NO.). + 2NaOH = Pb(OH). +
2NaNO,.

Here. lead hydroxide, Ph{OH).. one con-
stituem of white lead, forms, and during
the clectrolysis this formation takes place i
the shape of a clond. or precipitate, settling
to the bottom of the vessel. 1t should be
noted i the last (third) equation that
sodium nitrate, NaNQ,, is also formed. *In
other words, the sodium nitrate electrotytic-
ally decomposed in the first cquation is re-
made in this, the third equation or step, so
that the sodium nitrate is never used up.
The lead clectrode, or anode, is, however,
consumed. for the nitric acid attacks it and
forms the soluble lead nitrate, which reacts
with the caustic suda, forming lead hydrox-
ide, insoluble, and consequently sinks to the
hottom of the vessel. If the anode bhe
weighed before starting the experiment and
weighed afterward. a loss in weight will be
found.

The carbon dioxide passing through the

solution will form sodium carbonate with
the sodium hydroxide formed in the first
step, and the sodium carbonate formed here
will react with the lead hydroxide forming
icad carhonate :
Na,CO, + Pb(OH). = PhCO, + 2NaOH.
So" that by continuing the passace of the
carbon dioxide gas the lead of the anode will
he converted into the lead carbonate,

White lead does not consist entirely of
lead carbonate. however, but also of lead
hydroxide. This hydroxide can be formed
in the product by cutting off the current of
carbon dioxide gas near the end of the ex-
periment and allowing the electrolysis to
take place alone for several minutes,

The ceil should be placed in a pan of colq
water, for the electrolysis sets up heat which
causes the electrolyte to steam.

* After the experiment has proceeded
fifteen minutes, the lead hydroxfig:-
onate can be filtered from the solu-
washing awhile upon the
eserved for future nse.
CADMIUM YELLOw
o s

! or lp{g;ncnts.
um yellow) ang
used. féltctrolytic

‘€an be seen forming in the solution 3335,

The same vessel and apparatus used in
the manufacture of white lead can be we
for the preparation of cadmium yellow,

A 10 per cent solution of common sah i
made and the vessel is filled with the result-
jng solution. A bar of cadmium meul
shonld be used as the anode or positive pole
and a carbon rod as the cathode. Before
using it, the carbon shouid be heated ona
iron plate until all volatile matter has hen
driven off.

The gas generator should be made to de-
liver a current of hydrogen sulphide gas
through the solution of salt in the vessel
This is accomplished by allowing either of
the acids as described before to act upm
ferrous sulphide (iron sulphide). Iron sul
phide can be made by heating equal quant-
ties of powdercd sulphur and iron hlings
well mixed. in a test tube until the vigorow
chemical reaction has ceased. The tube 5
then broken open and the lump of iron su-
phide is used nstead of the marble chips
the flask. !

The current should be approxu}mel,\
the same as in the previous cylx‘f'mﬁ‘l‘
The experiment is rather ob)ecunmhlt
to some because of the hydrogen S
phide gas which has the odor of s_poll
eggs. 1f performed out of doors or in tie
chemical hood. it will not be l'lonceabltﬂ

In the electrolysis, the sodium chlo s
or salt solution is split apart by the elect

current ;
NaCl=Na+Cl
The chlorine atom, C), is liberated
anode and attacks the stick of ca

at the
dminih

serving as the anode, forming “df“,::m.
chloride, CACI, ~(Cd meaning cadnitfy
i

Now the hydrogen sulphide gas
eing Passedy in(f the so'l)uliml or cleﬂr“““.:
while the current is passing CO""""!‘W.
cadmium chloride into cadmium S“h'\‘.‘rc
which is yellow and insoluble, and lhm‘-.-l-
low cloud. As the hydrogen sulphide Y
bles around the anode, a yellow .clm‘d o
up. due to the following reaction:
CdCl, + H,S = CdS 4 ZHC
The CdS here is the yellow cadmiV
phide. or cadmium yellow. Na B
In the first equation. sodium. pﬂ.\.‘
formed. It must be remembered f10M Fip
ous installments of this series. that " i
Water or water solutions are present: o il
When liberated by the electric E1T%g
ever remain in the elementary ";_' i
nary” state, hut will instantly re3¢l Gt
water about it, forming sodiumt M
and hydrogen gas:
Na + H.0 = NaOH +H X
The hydrogen gas escapes
sten comin, ?rorn the cathode
rolysis or passage of "
in the whikp‘load producti™:
d by suitable weans.

m st

(=) '

be ¢
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Practical Chemical Experiments

By RAYMOND B. WAILES

NO. 4 THE AIR WE BREATHE

iy n

SIMPLEST AIR ANALYSIS APPARATUS
3 ERHAPS the first scientific experi-
ment which any onc of us saw
demonstrated was the buming of a
4 candle in an inverted tumbler resting
m a saucer of water. As the candic
burned, thus consuming the oxygen in the
2ir of the tumbler, the water in the saucer
gradually rose and took its place.
is bination of a bler, candle
and a saucer is, perhaps, the simplest piece
of chemical-analytical apparatus which
be devised, for with it, the per cent of oxy-
gen in the tumbler, or in the air, is roughly
determined. It was seen in this simple but
fascinating experiment that the water rosc
into and filled the tumbler one-fifth full.
Since the water replaced the oxygen which
was burned, the per cent of oxygen in the
air could be said to be twenty per cent.
But it may be asked of what is the re-
maining eighty per cent composed? Roughiy
speaking, the remaining eighty per cent is
composed of nitrogen, but the following
analysis shows the actual composition of the
air we breathe :

Oxygen ........ 20.9% by volume
Nitrogen . . 7813

. Carbon dioxide.... 003
Argon ....... co. 094

Water vapor, present in variable

ts.
Helium, neon, krypton, xenon, traces.
The oxygen is the active constituent of

TuBE

air, the nitrogen serving to dilute the oxy-
gen. The argon, which, like oxygen and
nitrogen is an elemend, has no funuction
whatever. Helium, the gas used to fill non-
inflammable balloons and dirigibles is pres-
ent in the air in very small amounts. Neon,
the gas in the little glass tubes which arc
held to automobile spark plugs to indicate a
faulty plug, is also present, and in every
breath of air taken into our lungs, this gas
is present. Krypton and xenon, rare gases,
are also present. The four last named gases
have no influence on the respiration process.

Water vapor is always present in the air
to varying extents. The carbon dioxide
which is present may be due in part at least
to the burning of combustible matter upon
the surface of the earth, such as fires, and
also the exhalation of the breath of animals,
humans included. From the composition of
air above we see that with every breath
we take in about twenty-one per cent of
oxygen. The oxygen in the exhaled breath is
about sixteen per cent, and the carbon di-
oxide about four., These two constituents
together should give the quantity of oxygen
taken in. or about twenty-one per cent.
Water, in the form of vapor is also elimi-
nated during exhalation. This can be proved
by breathing upon a cold surface, the mois-
ture or water vapor being condensed upon
it in the form of drops of dew.

HOW PLANTS PURIFY THE AIR
Man could not live in an atmosphere of

WATER

nes.

or of nitrogen. Onc of t
factors w! use a replenishing effect o
the consumption 0i atmospheric oxygen ai
the cothamma of th mosphere with

“CARBON
7 oroxioe

CANY
Al

b

Fig. 1. A Very Simple Apparatus for Analyzing
the Air Shown at the Immediate Left. The Liquid
Occupies About One-fifth of the Space in the Tube
Showing That This Amount of Air is Oxygen
Fig. 3. The Photograph at the Extreme Left Shows
an Absorption Tube for Removing Oxygen from
the Air While the Drawing Above Demonstrates the
Cycle of Carbon. Man Inhales Oxygen and Ex-
hales Carbon Dioxide. Greén Leaves and Plants
Absorb Carbon Dioxide and Give Off Oxygen.

carbon dioxide is green vegctable substances.
leaves of all growing plants containing
chlorophyll, the green coloring matter, con-
stantly absorb the carbon dioxide of the air
and, after removing the carbon from it, ex-
hale the oxygen into the air again. It is
a matter of oxygen going into man with
cach inhalation, carbon dioxide eliminated
upon exhalation, and an absorption of the
carbon dioxide from the air by the leaves,
and with a consequent liberation of life.
giving oxygen by the plant.

A funnel fitted by means of a cork to a
test tube. the whole being filled with water
and inverted over freshly picked leaves sub-
merged in water, will serve to collect for
examination and experiment. the oxygen
given off by green growing matter.

ANALYSIS OF AIR

A very simple apparatus by which the per
cent of oxygen in the air can be estimated
is shown in Fig. 1. This consists of a funnel
connected to a test tube by means of a length
of rubber tubing. To make an analysis of
air, lower the test tube so that it is hang-
ing by the rubber tube. Now place about
a quarter of a gram of pyrogallic acid
crystals in the funnel and pour over them
several cc. of sodium or potassium hydroxide
solution (1:1). A brown solution, quickly
turning black will be formed, owing to the

(Continucd on page 376)

¢ Makes & Good, Inex
Here the Red
h'ﬁr Passing Over it. the Nitrogen
Borte A,

nsive Combus-
per Wire

Above is & Method of Approximately
Determining the Percentage of Oxygen

in Air and to the Right is the Proof of

the Faet that Green Leaves Give Of

Ozxygen Which Can Be Tested for, With
a Glowing Splinter,
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Tie-Less Stenciling

EARLY everyone is familiar with
the old style cut-out paper sten-
cil, with its numerous ties. It
has advantages and disadvan
tages; the general method of pro

geedure is familiar to all. but very few
people know of or make use of the art
O tie-less stenciling. This method has
been in_use in Europe for many vears,
in a limited way, and was never improved
upon uatil recently, when American gen-
tus grasped the idea, seeing its possibili-
ties. and adapted it to many different
kinds of work, where quantities of such
“stencils” or stencilled letters and designs
are reproduced from the original cut-out.
USES FOR TIE-LESS STENCILS

This modern stencil provided a very
rapid method of reproducing pictures, de-
signs, signs, cards and many different
kinds of decorative work in a true, hard
finished effect, in one or as many colors as

By JOSEPH CROYTY

you desire, on all smooth or semi-rough
surfaces, such as wood, metal, paper,
cards and all kinds of cloth. Oil and
Japan colors can be used, and there are
practically unlimited possibilities in thts
fascinating and interesting art.

The new stencils can be used with great
success by handicraft workers to produce
many artistic novelties; school tcachers
can reproduce useful pictures in quanti-
ties, such as birds, animals, etc., especial-
ly for children of the lower grades: boys
and girls will find many uses for them,
and the hostess will surprise her guests
when she uses an original favor of her
own design.

Tie-less stenciling is inexpensive, con-
sidering the results obtained. The few
materials necessary for its successful op-
eration, with the exception of one article,
bolting-cloth, you will probably find
around your tool chest. You surely have

a_hammer, nails and tacks, 3 foy stri
of wood about ¥ to 7% in. Square, ;n:
couple >f ounces each of glue, shel'hc y
dry lampblack. Then you wijj n”;nd
couple of brushes (sables preferred)
large and one small, and enough’ S;fﬁ
bolting cloth to meet with your requir
This cloth can be purchased at any mill.
supply house (it is used in making sieves)
or at the embroidery counters of any of
the large department stores. It js Ve
important that you obtain this parti,.
lar cloth, as the nature and quality of
the weave is very important in the .
less stencil.
THE APPARATUS USED

The apparatus consists of a base board
which holds the paper on which the design
is to be made. A frame whose sides are
perhaps an inch square in cross section,
is made of the same size as the board,
and is hinged so that it will swing up and

LT = e
SILK BOLTING CLOTH STRETCHED,
TACKED TO UNDER SURFACE OF
FRAME

PRINTING FRAME ASSEMBLED

trated Aboye,
ue
earance of the Stenc

ter. Th,
e App e Gl
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PICTURE

FINISHED
THE STENCIL 1

The Method of Tacking the Silk on the nﬁ
s Then Pkaoed_olafhte a5 e o e "
1 and the Finished Picture &
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| down. The frame is 10 be covered with

bolting cloth. This may be tacked by

a multiplicity of tacks to the lower face

of the frame, or what is better, it may

be carricd up on the sides and tacked

thereto. This comprisn‘s the complete ap-

paratus. The bolting cloth tust he per-

I tectly smooth without the slightest wrin-
kle.

PREPARING THE STENCIL

A solution of glue in its own weight

of water is brushed over the cloth, so as

to ANl all the meshes and is allowed to

dry. When it is thoroughly dry. paint

the design, using a solution of shellac in

aleohol with lamphlack stirred into it, so

as o make it opaque. The glue will

prevent the lamp black and shellac from

spreading, so that you will get a perfectly

sharp design on the cloth. \When finish-

ing hold the "rame up to the light and touch

up all weak places with more of the

shellac preparation.  After ten or fifteen

minutes the shellac solution will be per-

By

F you want to create a sensation this
summier when you go in swimming—
launch one of these Sail-Boards and
take a cruise across the harbor in
your bathing suit.
' The sail-board consists of a wide board
ed to three points of buoyancy and
with a . The swimmer sits
upon the board and manages the
d rudder exactly as he would in
R o gt e rapine o Sncin
| t oesn’t mind a_duc
g, a capsi s-—t}:naanudnind
cau : IS i e, can't
spring a leak and D’mdh::'}e

e L s 5

fectly dry. Then with a sponge or soft
cloth gently rub the gluc so as to soiten.
and remove it. \ second cloth will con-
duce to drying it, and after standing a
little while the stencil is already ifor use
Now place a piece oi paper on the base
board and drop the stencil upon it. It
should lie periectly flat against it. If it
does not do so, it may be padded up with
paper uuderncath it; what the printers
would call an “underlay.” or “overlay”
turned upside down. The paint in which
the steniciling is done. must not contain
turpentiie, as it will prevent sharp out-
lines, and the paint must be rather thick
like a thin paste. bui if too thick it will
clog the meshes and also interfere with
the work. You may experiment with
some lamphlack in linseed oil with some

dryer or Japan mixed in
PAINTING THE PICTURES WITH THE
STENCIL

_We will next make a squeegee with a,
piece of rubber packing about one-eighth

n
inch thick. fastened between two strips
of wood which form a handle. an se
length must be a liitle bit less than the
width of the irame. Now put a supply
of the paint in the frame near th: end
as it lies honzontally on the paper. Then

with the squecgee scrape a supply of the

paint right across the stencil Ra =e‘tb'e
frame and remove ihe picture which
should be perfect. it you hav he

work properly, but like everything else
experience will tell yvou hosw (o mix your
paimt, and how to apply your shellac
lution, and how to carry out all the other
details.

A hundred pictures per hour could be
easily made. and an expert can speed the
rate up to three hundred or more an hour
and some wonderinl pictures can be pro-
duced. \Vhen through priniing. immedi-
ately clean the cloth with keroseme. iur-
pentine or gasoline, and when it is per-
ifectly dry akohol will remove the sixl-
lac.

How to Build a Swimmer’'s Sail-Board

LAWRENCE B. ROBBINS

1 in. thick. The bow end should be
rounded off and then sprung up in a
slight curve as shown. This can be ac-
complished by sawing several s in. cuts
about 1 in. apart across the bvard and
extending for a distance of about a foot
or more in the spot where the bend oc-
curs. Soak this end of the board in warm
water for a half an hour and then the
bend can be easily made. A cleat with a
curved edge should then be bolted to this
portion so the curve will be retained when
the board dries out. -
Put an eye-bolt in the bow. just for-
ward of the cleat. to which should be at-
tached the tie-rope. -
PONTOON CONSTRUCTION
The outriggers and pontoons are con-
tr and attached as follows: Each
on consists of a 3-ft. length of gal-

length of 2 in. x 5 in. zloag the middie oi
the straight portion. Buorancy is ob-
tained by cutting a 3-in. automobile mn
ner-tube apart at a point as close to the
valve stem as possible, and then closing
both these open ends by vulcanizing them.
Now push the long tube through the pipe
ontil the valve stem is barely sticking
out of the straight end. Infate these
tubes as full as practical with the tire
pump, there being two such ponioons.
Now bolt two pieces 0i 2 in. x 4 in_ 2
ft. long. to the plank—one at each edge.
Set them so that the forward ends will b=
about 18 in. back from the bow.
are the base timbers to which are bolied
the outriggers—iwo pieces of 2 in. by 3
in. set on edge—cach 4 ft. 6 in. long.
Their arrangement is clearly shown in de-
tail in the sketeh. Ae will also be no-
ticed—their ends are bolted to the pieces
(Continued om page 392)
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A Small Hydraulic Die and Punch

By DALE R. VAN HORN

SUPPLY PIPC TO PRESS

SO

OISCHARGE  TANK
HOTL_ElNg OiL.
LATER RETURNED
TO PRESSURE TANK.

HE amateur craftsman often desires
efficient tools that, because of the na-

- ture of the work, are too costly for
his use. However, if a tool which will do
the desired work efficiently can be made at
low cost, omitting, of course. the labor item,
then that tool is justified.

A small hydraulic die press is herewith
described and illustrated which has a large
capacity for its size, and which may be used
not only for pressing light metal to shape,
but may be used for a punch. Its action
can be regulated at will. It has a
total force of about 1,725 pounds under
a working pressure of 150 pounds to the
‘square inch. The medium used is lubri-
cating oil mixed with grease to a consistency
that will just pour.

Fig. 1 shows the machine assembled. It
comprises the press, a pressure tank holding
both grease and air under pressure, and a
catch tank for holding the discharged grease

Semi-Automatic T-

HE drawing illustrates a semi-automatic

I T square attachment, that is to be used
in connection with drawing boards under

30 iuches, to take the place of the expensive
complicated attachments now used, and yet
answer their purpose. It will be seen that
this device is very simple in construction,
while of great value in connection with gen-
eral drafting. The T square can be attached
or released in a second, and will_alwa_):s come
in line again, regardless of its position, as
it is always held against the side of the
board The tension cord bracket No, 1, pul-
ley bracket No. 2, and spring bracket No. 3,
are made of bronze or aluminum castings.
Tension cord pulley No. 4 is turned and
1/16 inch wide and '1/16 inch
the cord, which is about 1/16 inch
er. The pulley is counterbored, so
head of the screw No. 5 will set
he head of the T

THIS END THREADED —— -

BORE INSIDE |
- x
4% DIAMETER" | i
SEAMLESS PIPE 1 0 -
A
AIR LINC

«e—FROM COMPRESSOR

ISTON RINGS
PISTOS ¥ SET SCR

ra
I
{ A [
8 MACHINED
PRESSURE TANK
Y

until it _can be returned to the pressure
tank. The pressure tank derives its pres-
sure from air from any air pump.

The piston is made from a cylinder of
wrought iron four inches in diameter and
one foot long. It is turned down to the
shape shown, in a lathe, four recesses being
allowed for four piston rings. The shank
is cut away to reduce weight. This is also
drilled in the end for the digs and punches,
a set screw holding them in place. If de-
sired, more metal can be cut away from
the piston between the rings, while still in
the lathe.

The cylinder consists of a ten-inch length
of seamless steel pipe which is carefully
milled, ground and polished on the inside
to exactly four inches in diameter. It is
probable that a piece four and one-hal§
inches outside diameter will give the neces-
sary amount to be cut from the inside,

This cylinder is threaded on one end and

Preg ¥

screwed into a floor flange, Th
drilled and threaded for 3 One.;,: ﬂil\g”
The fram: consists of wogq ! ch pipe *
being fpur by six Sllldding: - Upnxhh
twenty inches long, and a gim arach Py
the top, also twenty inches long %xeq o
is a timber slightly longer, he
thick and eight inches wide, The g, %,
assembled  with one-half inch bofamg»‘
shown, the heads on the under sidclh-' A
sunk flush. —y be
Two quarter-inch bolts hold v \
place, though the hole for the °::lfrl;,l‘,g;'”
ipe

At a Cost of But a Few Dolla

Dic and Punch Press Shown M"‘h:hfd“{’chm

Built. Very Rapid Work Can Be Tutneq 0" Be
his Home-Made Device atly

should first be bored, threaded ang the p;
fitted. If the wood has been cut accuraﬁt
and the fittings made tight, the C)']indg“
should be perfectly parallel with the “r
rights and be reasonably solid. @

A bar of steel one-quarter of an ; b
thick and three inches wide is drilled and
set under the lower end of the niston, This
is supported by four rather sti 0il-spring,
which raise the bar to a two and one-half
or three inch clearance. Rods driven it
the wood base will hold the Springs where
they belong, though the tops should be lox
enough so that the springs can be con-
pressed without striking the tops in ques
tion. This feature comprises the mechanism
which returns the die after pressure has
been applied and released. The stationary
die is a piece of steel milled out to fit even
movable die. It is usually desirable to have
a_stationary die with every movable dic
The lower ones are set in the notch cut for
them in the base.

A pipe line runs from the upper half of
the cylinder to a discharge tank as show
A valve is included in the line.

(Continued on page 376)
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Many Beawtiful Designs Undreamt of Before Can Be Automaticall

a Camera is Shown in the Center Picture.
Art Letters. Such as the "A"

3 y Formed With a Home-Made Kaleidoscope.
. The Design at the Left is Formed From Paper Clips, While That at Right is Formed of the Images of Small Flower:
at the Beginning of the Article Below, can be Made of Actual Flowers and a Few Sticks of Wood With Very Attractive Result

The Mcthod of Using the Kaleidoscope With

How to Use Your Camera

I.THOUGH photography
| is quite universally em-
ployed as an illustrator
of the written word, as
it really is the most de-
pendable reproducer of
drawing and objects at
our command, it is still
but litde used as a basis
for the designing of
artistic and decorative
motives. Few, indeed,
appreciate the results
to be obtained through the camera with the
aid of various everyday objects. if these
ohjects are arranged in certain combinations.
In the hands of a practical man much can
be done, especially in the way of original
and striking ornamental designs.

A letter cut from wood or cardboard,
hung over a flower, and placed with light
fingers i a more or less distinctive position,
will produce initials of exceptional beauty
and simplicity of design which can be used
without the least touch of an artist’s brush.

Far more manifold and practically un-
limited in diversity of form are photographs
taken from a kaleidoscope. This is a ma-
chine which will automatically produce the
most artistic and unique designs, the most

By DR. ERNEST BADE

No. 7 Photography in
the Decorative Arts

delicate of scroll work, and the most massive
of decorations. All that is required for its
construction are three large mirrors, two
plates of glass, one of them ground, and a
paper cylinder.

The paper cylinder should have a diameter
of approximately 5 inches, although this
is not necessary. [t is probably best to take
the three equal size mirrors and, with
a piece of string, wrap it around them so that
they form a hollow prism, whose cross-
section is an equilateral triangle. About
this prism wrap soft cardboard, so as to
for an approximate cylinder, followed by
glue and more cardboard. The space between
mirror and cardboard is then filied with cot-
ton or with paper.

The two glass plates are next taken and
cut into squares of such size that they
will entirely cover the triangle of mir-
rors; if they are an inch or so 'larger,
they will give better service than if they
are cut to fit too closely. These two plates
are fastened together to form a shallow
box ahout 3{ of an inch in depth. This is
accomplished by pasting a strip of card-

board of this width on three sides of the
glass. This will leave one side open which
1s absolutely necessary

The mirrors and the box are now as-
sembled upon a table, and the camera is
focused upon the lower corner of the mirror
triangle farthest from the camera. Care
must be taken in tilting the cylinder of
mirrors so that a perfect triangular image
consisting of six smaller triangles, is thrown
upon the ground glass of the camera, and
that the triangle fills the plate.

A dozen matches or so placed in the hollow
glass box and the box placed immediately
behind the mirrors, will form perfect sym-
metrical designs. But the ground glass of
the box must be turned away from the
camera and towards the source of light
which is to illuminate the whole by direct
artificial light, the light being 4t a little dis-
tance from the glass box. A slight move-
ment of the box in either direction will
produce an entirely different design, and in
fact, such an amazing number of them can
be obtained by even the slightest shock or
disarrangement of the matches in the box.
that it is impossible to follow the rapid
shifting of one beautiful design to another
still more wonderful.

(Continued on page 375)

A Simple, Cheap and Clever Electric Designing Machine is Shown

at the Left, While the Other Photos Here Reproduced Show Some
of the Work Accomplished With This Device. The Machine Itself
Comprises Simply an Inverted Metal Reflector With Tungsten
Lamp and Socket, to Which are Secured Four Small Mirrors Sup-
orted by Wire or Thin Metal Bands Riveted or Soldered to the
Y?eﬂector. The Downward Rays of Light Cast from the Mirrors
Causc Super-imposed Shadows to Appear on the Photographic
Paper Placed Under the Glass Plate, the Difierent Designs Being
Placed on Top of the Glass Plate. so as to Form the Multiplicity
of Interlinking Shadows, as Shown. e Photos Above Show
from Left to Right Respectively, Shadowgrams from a Gear, a
Metal Washer, Paper Heart, a Paper k and a Cube,
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FIRST PRIZE $15.00
WIRE MEASURING INSTRUMENT

In the illustration herewith is shown how
l? construct a wire meter from an old alarm
clock. All the gears and springs are re-
moved with the exception of the big gear
which also carries the minute hand on the
shaft, the.gear and pinion meshing with the

Clock i)
a

\ Fibre ioier-
Wiré--

big gear, and the pinion meshing with the
second gear. On the shaft of the last men-
tioned pinion, a small rubber or fibre wheel
21/32" in diameter, and %" thick, is at-
tached. A small fibre tube is then fastened
10 the frame as shown. The same is done
on the other side of the rubber wheel. A
piece of sheet iron or tin is cut and bent
to carry the idler, which is also made of
rubber or fibre. A small spring or rubber
band will produce sufficient pressure to hold
the idler to the wheel. The reduction gears
for the hour hand remain in the same posi-
tion as before, and the dial is calibrated as
shown. The hands are set to serve the
purpose of reading the mumber of feet of
wire drawn through the device.
Contributed by RiCEAzD PIETSCHMANN,

SELF-GRIPPING PLIERS

Here is an original method for holding
small parts, screws, nuts, cotter pins, etc.,
while inserting them in awkward places
around the car. Ordinary pliers not long
enough to be inserted into places which are
not within easy reach, are nevertheless a
most efficient tool when cqulppegi with the
spring handle shown. This device consists
of a length of one-eighth inch wire coiled
in the center, the ends being crossed over and
looped around the plier handles. It will be
found that this wire is sufficiently heavy 1o
hold securely any small part placed between
the plier jaws, and the system scrves as an
effective method of overcoming the tedious
difficulty of inserting many parts.
Fomributed by Harry MoORE.

- Diece or smee! iron Sippes.
1 over frome suppor? ,&’

make the mechanical drawing ¢

SECOND PRIZE $10.00

SPRING CLIP HOLDER FOR
NEGATIVES
When drying negatives, the amateur or
professional photographers gencrally use a
separate spring clip for each negative. A
clever Philadelphia photographer, Mr
George W. Stedman. uses a coiled spring to

S/l fibre Nding My

N W

At the Left, An Instru-
ment For Measuring the
Number of Feet of Wire
%! Which Passes Through
Between the Two Rollers
It is Made From An Old
Alarm Clock, and a Few
Additional Parts.

hold his negatives up to dry. It holds up
a dozen negatives, while the old way requires
a dozen spring clips, one clip to each nega-
tive, This method is not only cheaper, but
it is quicker and easier to operate.

It is constructed by supporting the spring
at each end by a cup hook screwed to a
strip of wood. To hang up a negative, the
spring is opcned between the ‘turns at the
point where it is desired to hang the nega-

An Extremely Simple Rack For Hangi
b n|
otographic Ne[zativeu.z AR e

tivg. the negative is inserted a

spring automatically closes up nadntihcg‘:'a;he

the negative. A gentle pressure of ﬂ?i

fingers, as shown in the aecompanyin,

photograph, is all that is, required to oper. o

this simple and useful spring clip hol(h:rale
Contributed by Joun B. Frowes,

WINDING COILS WITH
WIRE A

I hereby submit a little sch, i
lrifd a few days ago. R ichyl
t happened that when I trie i
a tuning coil with bare wire I f::gm;'o:( B md.
Slﬂ‘m}:{lt to [:lrcvi‘ent the adjacent turns f‘:,‘z,

ouching and thus decreasin, Fici
of_rt.he coil. ¥ the efficiency
his I overcame by cutting | i
carded automobile tube, a ssc!i;ro\masa ld|s_
as the cardboard tube on which I wa:;ng
_d*-c,a‘ildw:rund,. T then took the Diece ;f
¢ ‘::nlt carcfully down over the

held the wire very securely,

[

or old materia)

and
For the' (1
n
On separate .mm

¢ awarded.
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THIRD PRIZE $5.09
TIME SWITCH FOR LIGHTs
Here is an idea for turrding off the |;
at any desired hour in an electric light ehs
[ used the type of alarm clock, which sien.
the alarm goes off, the spring key .‘Cm

B2 can be
removeg.
Lirensin gy
oz o YHhuy
neigh? N
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Another Time Switch ‘Which is Actuated by Means
of 2 Falling Weight, Released by the Alarm Key.

The lever is made of 34" flat brass, and
formed on one end to fit around the kaob
on the snap switch, with a_machine screw
and nut to hold it tight. This lever was
weighted on the other end with enough scrap
lead to make it turn the switch when the
alarm goes off. I attached an extension ©
the clock key, mounted as shown, which
strikes a stud fastened in back of the clock
to keep the alarm spring from rummm
down. This scheme is well adapted to a8%
electric display sign when one doesnt wish
to keep it lit all night.

Contributed by W, T. MarkowskL

—

but also made a wonderful insulator.
After this I tried the scheme on {or
of larger and smaller denominations ﬂd
found that a common Ford inner tub¢ wouk
fit forms from 315" to 434" inclusive. .
If a transmitting inductance is Want®
would recommend that a larger innet u

be used.
Contributed by . B. Hiymo¥

ol
Ve

An Inner Tube Slipped Over 8 Cardbe 5”‘
Will Make a VeryppGood Surface For
Coils With Bare Wire



THIS MONTH'S $5,00 PRIZE WINNER

A BETTER WAY TO TAKE MEDI-

CINE; THAT SAVES YOUR TEETH,
ETC.

The commion spoon methed of taking
medicine has four serious objections, all of
which are ecliminated at once by the very
simple method presented ig this article.

The four distinct serious objections to
the spoon method are as follows:

1. Strong medicines not only stain or cor-
rode the enamel of the tecth but also thereby
open the way for the decay of the tecth
themselves. Yet as commonly administered
with a spoon, contact with the teeth is almost
nnavoidable and there are many whose teeth
have heen permanently marred or injured
in this way.

2. Strong or unpl tasting
are not only revolting to adults but are ex-
tremely difficult to administer to children.
By the spoon method it is almost impossible
to avoid contact of the medicine with the
sensitive tongue, walls or roof of the mouth
and hence the unpleasant taste is felt not
only before but also after swallowing.

3. Medicines with a strong acid content
may undergo a chemical change while in
contact with the metal spoon; such a change
is contrary to the original composition of
the medicine and may in some instances
prove distinctly injurious to the patient.

4. At the same time some medicines may
stain or corrode the spoon.

By pouring the required dose into a small
glass receptacle and imbibing the medicine
through a glass tube of small diameter (ob-
tainable at small cost from druggist or
chemist) or a “straw” (obtainable at soda
fountains. etc.), all of the above stated ob-
jections of the spoon method can be elimi:
nated without in the least way altering the
effectiveness of the medicine taken.

Contributed by C. Nye.

FUEL INTENSIFIER FOR AUTO-
MOBILE ENGINES

There has been advertised in the past
many fuel intensifiers for which extrava-
gant claims were made. A test of many of
these products showed them to be either
tablets of napthalene or napthalene powdered
or Ived in some solvent, such as gaso-
line. Thc value of these is questionable, for
the writer knows a concern that manufac-
tures napthalene in all its forms, and still
does not use it in their truck motors. Nap-
thalene, by the way, is the substance from
which the so-called Tar Camphor Balls are
Mmade. A mixture that will give pep, power
and reduce carbon can be made as follows:

. lmine o eean,-1 part
One ounce of this solution is added for
x five gallons of gasoline put in the
not use more than an ounce to
3 of gasoline. This mixture will

@«. of the motor and reduce
it
by  TrHoMAs W. BENsoN.

3

should be painted with a solution of potas-
sium ferrocyanide (K,Fe(CN),). All of
the portions of the flag which are to remain
white, are not touched by any of the two
preparatory solutions, and care must be ex-
ercised in the use of the potassium fer-
rocyanide, inasmuch as this is very poison-
ous. Now proceed to paint the stripes that
are to be red with a solution of ammonium
thiocyanate (NH,CNS) and allow the two
solutions to dry. When ready for exhibi-
tion of the trick., the plain sheet of white
paper is tacked to a board and daubing a
wad of cotton on the end of a stick, previ-
ously moistened with a solution of ferric
chioride (Fe,Cl,), over the entire surface,
the red, white and blue will appear in their
proper places. The red coloring is due to
the formation of ferric thiocyanate, and the
blue to'the formation of Prussian blue.
Contributed by R. L. Porrs.

TO REPAIR A CRACKED FOUN-
TAIN PEN BARREL

Secure a silk thread as mearly like the
color of the pen to be repaired as possible.
Then coat the section covering the crack
with alcoholic solution of shellac. Before
the shellac sets, wrap the section with the
silk thread as uniformly as possible. and
with all the tension that the thread will stand.
making no provision for the ends of the
thread except to smooth them down well in
the setting shellac. After this shellac is
dry. which will only require a few minutes.
the job can be finished by covering the
thread with another light coat of shellac.
The part thus repaired will be the strongest
point in the pen, and if it be the barrel of
the pen, it will be absolutely leak proof. If
the shellac used is too heavy, it will not
make a neat job, whereas if it is too light, it
will set.before it can be wrapped: If too
light give the place a second coat, when the
first has half set.

Contributed by E. H. TavLor.

REPAIRING RUBBER STORAGE
3 BATTERY JARS

A great many good storage batteries are
junked because of leaks i the rubber jars
thereof, and because it is not generally
known how comparatively easy it is to rem-
edy this trouble. Leaks, usually caused
from freezing, when located on the sides or
corners of storage battery cells, may fre-
quently be repaired by vulcanizing. Remove
the entire battery from the box and also
remove the damaged plates from the jars.
These operations are performed by chip-
ping out most of the sealing composition,
and then running a flat blade like a putty
knife or a piece of old phonograph spring
between the battery box and the battery, and
between the inside of the jars and the plates
respectively, to melt and detach the sealing
compound. It is not necessary to remove
the lead connecting bars. The blade used
should be heated., or dipped in gasoline to
facilitate this operation. If the plates are
dry, it will be well to soak them in clean
water or electrolyte before attempting to
take them out of the jars.

‘The crack in the jar should now be thor-
oughly cleaned with gasoline or benzol, and
a coating of auto-tube vulcanizing' cement

ied. When this is tacky apply somie
¢ vulcanizing gum, packing it well into

‘the crack. Cut some pieces of board to fill
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out the inside of the jar to prevent it from

collapsing under pressure and vulca o}

a hot plate. If wo regular vulcanizer is
available, a sad iron, thc laundry instr
ment, either electric or ordinary, may be
used. When the rubber is cured remove
the inside blocks and straighten the jar,
which will be somewhat softened by the
heat. Chill this immediately in cold water
and replace all parts and reseal by pouring
on hot sealing compound. The old com-
pound may be remelted and used, and should
be quite hot. I have lately reclaimed four
or five “junk-heap™ hatteries by this method.
which are doing good service.

Contributed by L. E. ANDERSON.

REMOVING TARNISH FROM
HEADLIGHT REFLECTORS

Automobile and motorcycle headlight re-
flectors will become tarnished by use: the
result being that the light given is dimmer
and not as evenly distributed as should be.
due to the absorption of some of the light
rays by the film of tarnish. All reflectors
should be cleaned frequently, to prevent such
a deposit from permanently dulling their
bright surfaces, as dampness seems to add
thickness to the film and makes it more
difficult to remove.

All headlight reflectors, whether used with
electric or acetylene lamps tarnish sooner
or later, but the products of combustion
from acetylene gas causes a bright surface
to stain far more quickly. The first thing
to do is to remove the tarnish before repol-
ishing. This is best accomplished by using
a weak solution of acid in alcohol ; the pro-
portions are one pint of alcohol to a table-
spoonful of pure sulphuric acid. Always pour
the acid into the alcohol and not vice versa.
as it is apt to spurt around. Dip a picce of
soft linen into this mixture, squeezing out the
surplus so as to leave the cloth fairly damp.
then quickly rub the tarnished part until the
film is removed. Now wash the surface
with alcohol alone, using a ¢lean rag for the
purpose, and finish with clear water. Every
trace of the sulphuric acid must be removed
from all parts of the lamp in order to pre-
vent corrosion. Procure from your drug-
gist ten cents worth of precipitated chalk,
dgmpe_n a soft clean cloth with water, and
dip it into the chalk; then rub the reflector’s
su.rface b_nskly. Under this treatment it
will acquire a fine polish of intense bril-
liancy, quite free from any scratches if
carefully done.

Contributed by W. S. STANDIFORD.

WATERLESS FACE WASH
Y \thn motoring or traveling and it is
impossible to get a wash in the ordinary
way, carbonate of magnesium in powder
form is uscful for dry cleaning the face
and hands. Scatter a little of the mag-
hesium carbopate on a_clean soft rag and
rub well into the skin. The dirt comes away
freely and a general feeling of refreshment
is experienced.

Contributed by  S. LEoNARD BastiN.

TO MAKE BENZINE SAFE
_Add about 10 per cent carbon tetrachl
ride, CCl,. to the benzine. This n:?:(u::
will not catch fire. Since carbon tetrachlo-
ride is also a cleaning liquid, the product is
asfgood as benzine alone and many times as
safe,
Contributed by Kexnetd H. Spacie.
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Left: This Photo Shows the Hi
Arrangement Is Gleaned from

hia Intercsting Photo.

"

h Power Transmitting Vacuum Tubes at the Old WJZ Station in Newark, Some Idca of the Size of These Tubes and Ther
Center: The Author of the Present Article Shown With Radio Amplifier from Grandstand Righ:

Thls Photo Shows the Daily Mail of WJZ, Which Requires a2 Corp of Two Men and Four Stenographers to Answer. The Day’s Mail Received from Brosdean

Listeners Averages Five Hundred Letters.

Radio Broadcasting Problems and
Their Possible Solution

m” was thrilled when he recog-

nized sounds as music or as some-

one speaking. This “listener in™
was generally. at that time, an amateur radio
telegraph operator, as no one yet had pur-
chased apparatus to listen to the experiments
lwing conducted by one or two prominent
radio experts.

We all remember the individuals who pre-
icted that radio broadcasting was but a fad.
“There was nothing to it and it would
die out in a very short time” But radio
broadcasting did not accommodate thesc
pessimists by dying out, but has devel-
oped ito a lusty infant industry which
some day will be compared with the auto-
mobile and motion picture industries in its
rapid growth and development. There is
a reason for this prediction and that rea-
xon is that it fills a long felt want. We
necded the avtomobile and we needed the
movie. Also, we needed something at home
which would open the wide spaces and per-
mit us to attend functions and affairs and
he entertained without the necessity of put-
ting on a stiff, starched shirt and enriching
the ticket scalpers. It will be a part of every

old for the same reason that the
‘became successful. People
3 d, instead of going to the
brought to them. But
jons the
_or mechani
From

HEN radio broadcasting first be-
came popular the person “listening

4 he
eking to broaden himself by listening to
£ qmany fine speeches and” talks given

By C. W. HORN*

and varied aciivities to which radio can be
applied.

As in the case of the phonograph, public
enthusiasm ran away ahead of the practical
development of the apparatus. This, of
course, stimulated the engineers and those in
charge of development work to greater effort
and has been the cause of the great strides
being made. One of the forms this enthusi-
asm has taken, and the one which has caused
the greatest amount of embarrassment to the
science itself, has been the desire of a large
number of individuals and concerns “to en-
tertain tl'lc. people,” in many cases merely to
get publicity. It is of this latter phase of
radio work that [ am best qualified to speak
and which I will discuss here. It is a very
serious matter and will have much to do
w.lth the immediate future of radio and
vﬂ;l}ly com:em;’ethc public.

ere were hefore the end of 19;

than 600 radio broadcasting stations '2n2 er:;;e.
cnce. There were probably not more than
25 or 30 of these stations so situated in
centers of population and so operated and
maintained that they were giving unsclfishly
the best that could possibly be given at lhz
present stage of development. This meant
the outlay of enormous sums of money with.
out any possible revenue accruing from this
expenditure, The majority in this group of
more than 600 licensed stations were in the
game merely to spread their names over the
map and to obtain for themselves all the
publicity that they could. These stations
may be classed as offensive billboards on the
highway reserved for pleasure and educa-
tion.

They obstruct the view of ¢ person

over radio and in place of these

desirable talks and entertaining music whic
this poor listener could pick up he mut
Jlisten to the “Blaa-Blaa Station of the Blas-
Blaa Company” blaaing. Generally this
“blaa-blaa” station was built by some entr-
getic amateur whose experience in radio k-
phony was obtained from having once see?
a radio telegraph spark set on a ship.
trasted with these are the statians bul
by the large electric companies, cach o
which maintains a large and competent saf
of engincers who have all the informati®
lhcfc i1s available on the subject and tF
facilities and assistance of research labord-
tories, ctc. Determine by means of &
engineering commission the number of &
tions that can operate simultancousls &
different wave-lengths without unduc ™
terference.  Then very carefully allacakt
these stations throughout the country. B
mg particular attention to the large ‘.’"'1‘(_
The cities that are most favored with i
ities for obtaining talent, such as New or,‘
and Chicago, should he permitted to ha*t 1
least four stations, cach operating i
separate wave-length, These stations e
all be allowed to make use of conside
Power and in fact should be required 7
5?;:'3’ !h'gh power in order that listenef®
ant points can pick them up.
All the other brgadc:mting stations “:;‘lf
PUt on a number of fixed wave-lc e
and permitted to go on 360 to 400 md‘ui
0 my estimation, the ideal condiuon_m",.d
the e under which it would be possith
€ average person to turn dis dial 03 "oy
Pomnt and know that he would be able ® F,
&, 2 certain station without interfeiC
10uld he then find that the broadcast® Ty
such as to be uninteresting ¥
then turn to some other stat®”
one up again without interf

terial i
he could
pick that




Miss Dorothy Benkeser With Her Home-Made Radig Set is Shown
Type Using a Two Circuit Tuner and Gives Very G

esults.

in the Left Hand Photograph., Operating the Same.
At the Right is Shown Miss Benkeser With the Antenna Which She Erected Herself.
The Acrial Masts Are Arttached to the Chimneys.

The Set is of the Single Tube

My First Radio Set

By MISS DOROTHY BENHKESER

HEN 1 decided to make a radio

set, a friend of mine said, “Well

you go ahead and buy the things.

and when you need my help, just

call me up”™ 1 told him I would,
but made a mental reservation never to let
him hear from me if 1 couldn't get along
without assistance.

You sec. I am not in the radio business.
and I have no technmical training whatever.
I'am and have for some time been in life
msurance business, so it was natural for
my friend to think that I would send an
$.0.S.

| went to a radio store and looked over
the sets and they appeared simple enough.
so | bought enough parts to work on for one
evening, With the parts 1 received a book
of directions with diagrams and a lot of,
what seemed to me, very technical terms.
The panel was drilled and the coils were
wound, so that helped. The “one evening™
lengthened to three and at the end of the
third, 1 had screwed on the parts to the
panel and was ready to wire. When
fealized how complicated this was I just
wanted to give up, but I had the diagrams
and | had seen the sets hooked up, so |
stuck at jr.
Everything went along beautifully until
was ready to solder. The soldering! 1
Dever done anything like it in my life
and in fact had never paid any attention to
such “‘“&5- I had taken our Victrola apart
;:nd:"‘!d it, but I never had to solder any

ently I had strange mis-
¥vings when | realized there were so many
parts.

I had no tools but the few my mother

bad for her sewing machine. and as 1 was
Yery anxinus to get things started and had
¥ iron, 1 searched for something
st % goud” The only thing 1 could

was an old fashioned curling iron

—the kind you heat in a stove or with gas.
This iron had a metal handle and while [
did manage to solder some of the parts.
when the iron got red hot the handle was
also very hot and this was most uncom-
fortable.

So | waited another day and a friend sent
around a soldering iron with a wooden
handle which seemed like the trickiest
thing 1 had ever seen. You put alcohol in
the handle and its burns near the tip of the
iron and keeps it hot.

This was an entirely new toy. and it in-
terested me very much until 1 began to
work with it—then the flame worried me
and 1 had visions of burning all the tubing
and insulated wire and just about every-
thing in sight, but much to my relief, the
flame would go out occasionally and it was
at such times that 1 worked best.

When | had completed the set, I bought
a lightning arrester. :

The circuit is what is termed a loose
coupled or two circuit hook-up employing
no regeneration. I have a WD-11 vacuum
tube operated with a single dry cell for the
“A” battery. I find the Baldwin phones ex-
cellent and have two sets of them, so that
in an emergency four people can listen.

I was very auxious to install the set, so
one fine Sunday we climbed to the roof.
laden with poles, insulators, wires, rope,
cord, scissors, hooks and what not.

We had a dreadful time walking around
the roof for the front of it (and the way to
the roof is up the front of it) slopes con-
siderably, and we are not good acrobats.

We tied poles to two of the chimneys and
attached the copper wire to these poles.
This gave us an aerial only about fifty feet
long. but about ten feet from the tin roof
and it has been very satisfactory.

Perhaps if you closely examined the aerial
you would smile—in fact I'm sure you

363

would. We used all the rope and cord we
could find and I know it is a terribly ama-
teurish job, but it serves the purpose. The
knots are very poorly tied, and ! know
even a very young “Girl Scout” would never
be proud of them. and I know some day
we'll have to make another trip up there
to tighten the poles.

In order to attach one of the poles, I tried
to climb on a little ledge which is a good
deal higher than the rest of the rcof and
quite near the edge. My friend told me
it was very foolish to do this for the house
was old and she thought any part of it
might be very apt to become detached and
besides, she didn’t think the chimney was
a safe thing to hold on. 1 asked her if
she were making any reference to my weight
and told her to *unhand me" for I was
very confident the chimney was strong
enough to hold me. This she refused to do
and I was struggling to get away from her
and to pull myself up when the piece of the
chimney which | held gave way and had
she not held me, I should most likely have
lauded on the cold and unsympathetic pave-
ment three or four stories below.

We were a couple of very much unstrung
and very tired persons when we finally gath-
ered together our tools and went down to
connect the set, but we felt it was worth
it and besides there were no casualties, |
having got away with a few scratches on my
arms.

T shall never forget the thrill 1 experi-
enced when [ actually heard an announce-
ment over this set.

_Thc set has been quites a success so far
(it is about two months old) and we pick
up distant stations with very little diffculty
and it has given us no end of pleasure. Just
the other night 1 got Springfield, Mass.

No, I did not wear overalls.



The Photos Above and to the
Right Show the Interior of the
Studio of Station WEAN Oper-
ated by the Shepard Stores of
Providence, R. 1 The Or-
chestra Shown in the Above
Photo is the Band of the 7th
Coast Artillery of Newport as
They Appeared When Broad:
casting Selections From WEAN
The Photo at the Right Gives
a More Comprehensive View of
the Lay-Out of the Studio.
Showing the Microphone and the
‘Tasteful Asrangement of Furmi-
ture.

The Photo tothe Leftand Below Show, Respectively,
the Transmitting Antenna and the Studio of Sta-
tion WGI, Ope.r»l(ed by the American Radio and
Research  Corp'n, of Mediord Hillside, Mass.
Better Known as Amrad. This Station Has an

Enviable Record Which it A il i

Days of Brocs v 'n.c anl:] Hc-q‘mr“:d_ in

Since. Their Consistent range is Over 300 Miles
and They Have Been Heard 1500 Miles.

the Early
ined Ever
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m,tlhing a Simple Portable Refiex Receiving Set. Fig. 2. Using a Kite to Support An Aerial.
2

Fence Doing Duty as an Aeria
“Tree Aesial.”

HEN you sit down in the eve-
ning and start to figure up cx-
penscs and other incidentals for
your vacation trip, do you con-
template taking your radio set
with you or afe you going to store it
: ‘until you return? 1f you are con-
the latter, just dismiss the
t once, for your \-zcal:ion w;ll

be complete without the
radio

set. No matter how you
travel or where you are
still take your set along
enjoyment from it.

tour in an automo-
a set can be handled
One of the promi-

Fig. i. An Under-Water, Insulated Antenna. Fig. 8. a Spira

Vacatio

1 Fig. 5 Using the Car Batwery on the Radio Set. and an Acrial Suspended From a Tree.
1 Acrial For Use Either Indoors or Out

By A. P. PECK

also indicale how a wire feoce may be
used as a counterpoise. Any of the other
antennae mentioned below could also be
used.

AUTO AS ANTENNA

If you are touring, it is possible to use the
frame of your automobile as an antenna
merely by connecting a wire to some part
of the metallic frame. This may be used
in connection with an iron pipe a foot
or two long. driven in the ground. The
latter will serve as a temporary ground
connection and the complete installation
is shown in Fig. 3.

A wire fence may be utilized as another
form of substitute antenna in conncction
with a driven ground, such as described
in the last paragraph, as is shown in
Fig. 4. It will gencrally be found quite
necessary to use a variable condenser
with a large capacity in scries with the
aerial when using a fence for this pur-

pose. - B
When touring in an automoile it is not
necessary to carry a scparate A battery
with you, for, as shown in Fig. 5 it is pos-
sile to connect the battery used in the
igniti and starting system of tl;e car
ectly to the set. As is shown in this
figure, an aerial may he crected by throw-
ing a cord with a stone attached to one
over a limb of a tree and pulling up a
wire to quite a height by means of this cord.
A small insulator should be interposed
between the cord and the wire.
A TREE ANTENNA
‘Under some conditions it is possible to
wse of a large tree :as an antenna
the method for doing so is shown
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Fig. 3. Using Body of an_Automobilc as an‘AeriaI. Fig. 4.

Fig. 6. Using a

n Time Radio

in Fig. 6. Two six inch spikes are driven
into the tree, one very close to the ground
and the other some distance up. Wires
are connccted to these spikes and lead to
the ground and acrial posts of the set
respectively. The use of such an aerial
opens quite a field of experiment to the
amateur.

When a camp is located aloug the shore
of a lake or other body of walter, it is
possible to reduce static to a very great
extent by submerging the aerial in the
water. For this purpose a length of No.
14 rubber covered wire should be used,
with the end which is to lie in the water
securely covered with rubber tape in
arder to render it water proof. This
type of aerial inay be used in counection
with a driven ground in the ordinary way
as shown in Fig. 7.

SPIRAL ANTENNA ALSO GOOD

~ When it is desired to use the radio set
in 2 summer bungalow on the shore or
some other point. where it is impractical
to erect an outside antenna. and where
none of the other makeshifts given above
will be found available, it is possible to
make a very good antenna which is te
be suspended between the walls of a room.
This is shown in Fig. & Tt counsists
merely of a form made of a couple of
barrel hoops and some lengths of heavy
twine. Around this form are wound
numerous convolutions of wire as shawn.
It is not necessary 1o usc insulators with
this installaiion when it is to be used in-
dcors. but the same type of aerial is
readily applicable to out-deor use, where-
wpon it should be as well insulated as
the usual types of aerials.
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THIRD STAGE OF AUDK) /
FREQUENCY AMPLIFICATION

i —
In Fig. 1A Wc Have a Standard Three Circuit Tuner With the Addition of Several Switches. Their
the Diagram. The Two Point Switch in the Upper Right Hand Corner Allows a Change Over From
a Parallel Connection of Phones With Switches. Points Marked X Connect to Points Marked in the

Over Switch So That Either Loud Speaker or Phones or Both May Be Used. Fig. 2 Shows a Four Pole. Two Throw Switch For Changing From the
Second to Third Stage of Audio Frequency Amplification When a Separate “B" Battery is Used For the Latter. Figs. 3 and 4 Show Switches Designed
to be Mounted in the Rcar of the Pancl. The Former is an ordinary lnduellne:d Switch, While the Latter Changes from Detector to One or Two Stages

as Required.

Radio For the Beginner

XVIII. SWITCHES
By ARMSTRONG PERRY

HE radio "ads.” and catalogues ky affair. My first onc weighed more, that the dead receiver in such a case €on-

Uses Can Be Very Readily Seen By Referring 1o
Audion to Crystal or Vice Versa. Fig. 1B Shows
Same Way in Fig. 1A. Fig. 1C Shows a Change

devote little space to switches.
They seem to be considered as
among the accessories that the
radio fan will buy without arging
if he needs or wants them, yet there are
few home radio stations in which an ad-
ditional switch or two would not 2dd to
the convenience of the operator. save
time and annoyance, and possibly in-
crease the element of safety.
LIGHTNING PROTECTION SWITCHES
No set used with an out-of-doors aerial
can be operated without at least one
itch or other approved safety device.
he _house where it is inétl?llcd is in-
. ‘unless the owner is willing to run
the ¢ losing the insurance as well
in case of fire.

requires a
ich dis-

The Nation-,

cost more and took up more space than
the receiving outfit 1 started with. Some
beginners try to get by with a little knife
switch that will carry 25 to 35 amperes
but that is ljke trying to usc a one-truck
truck for a four-ton load; it is sure to
break down when it is most needed. An
amateur who wanted his lightning switch
out-of-doors but did not want to go out-
of-doors to operate it, put it on the out-
side of the house, bored a hole through
the wall and installed a crank and shaft
for turning the handle.

A switch in the ground wire is not often
scen but it has advantages. If there are
two receiving scts, for cxample a long-
wave and a short-wave set. which are used
‘with the same aerial and ground wire
a single-pole double-throw switch will
connect one or the other with the ground.
The usual practice is to wire both sets to
e-pole double-throw switch, so as
e both aerial and ground con-
the same time, but conditions
it more convenient to have
in the aerial and ground
ent is sometimes made
be grounded with the
one is disconnected

stitutes a “dead-end"” of large proportions.
and for psychological effect if.nothg
more it is better to cut it out entircly a0
thereby eliminate it from the considera
tion when difficultics are encountered:

EXPERIMENTS MADE POSSIBLE WITH

SWITCHES

The lack of switches to change 0';'
from one set to another often robs ‘s:
fan of interesting experiences. Many “',(
a crystal detector set as a stand-by 0%
fit to pick up local broadcasts. ll‘s"f;r'
of a tube set for distant stations Of "
louder results with the local statie™
because it seems wasteful to kecP m“-ﬂ-l
burning all day when the crystal set %7
bring in focal broadeasts toudly °"°"t‘
to be heard throughout a room “‘h":vm
listener is busy with quiet work. but
properly instailed switches it 1takes C,
a second or two to cut in the !U’b:&ds
when something comes across that 2%
3:’ be brought out more distin;“!' LY in
It Is necessary to fumble wit i€
making the change. the desired “’“’"-
often lost and the fingers may &€t :,v
}r:lalnctgres from copper wire that

Ye been avoided.

If there are two tube sets and but 077
3"‘3_1- ground connection, "/ ﬁ
and “B" batterv. a chaage-over

(Continued on page 3




A Microphone Amplifier

BERT T. BONAVENTURE

By

ONSIDERABLE interest has been
wvolved to produce a device which
will be able to satisfactorily amplify
speech and music and which docs
not utilize a vacuum tube for its

operation. However great this interest has
been. a suitable amplifer is vet to be devel-
oped. The well known Brown microphone
relay is perhaps the best known of these
devices. but its excessive cost proh.bits its
use among the radio fraternity. In order to
compete with the vacuum tube amplifier, for
which there is no peer, the amplifying device
must be easily constructed and low in cost.
It must he able to faithfully reproduce the
original sound waves that are desired to he
amplified. The frying noises inherent in any
loose contact device such as the microphone
must be of such small magnitude as to he
practically negligible when the instrument is
in operation.
EQUAL TO 1 STAGE OF AMPLITICATION
While the device herein described cannot
he claimed to be equal to the Brown relay.
it is nevertheless a satisfactory understudy
of it. besides being very easy to construct.
Actually, it took less than four hours to
huild the unit. It is equal to about one stage
of tube amplification, using a tube detector.
when the unit is properly adjusted. Unless
the transmitting station is close by, a crystal
receiving set will produce but mediocre re-
sults so that a bulb receiver is recommended
if satisfactory operation is to be expected.
In fact. the greater the energy input into
the device, the better it will work.
BALDWIN PHONE AND MICROPHONE
BUTTON NEEDED
To make this amplifier, a Baldwin 1ype C
iver unit and a microphone button arc
ired—and the junk box. In the junk
2 r should find about cight inches of
b %" brass strip. a few 6-32 round

machine serews, a 10-32 flat-

headed machine screw, 1%4” long and a
lcpglh of phosphor hronze or other stiff
wire. Steel piano wire will do very well.
In the accompanying sketch (Fig. 1) of
the assembly of the unit are given the dimen
sions of the hrass angic picces that support
the microphone button. The %" hy "
stock should be bent according to these
specifications. In the bottom support drill
two holes in the feet 10 clear a 6-32 screw
and tap a 6-32 thread in each leg %" from
the top of the yoke. The top angle is for
added rigidity for the microphone hutton
an‘l two holes are drilled in cach leg 4"
from the ends as indicated. In the exact
center of the top of each of these angles
drill a hole that will just clear a 10-32
machine screw. These holes will be in align-
ment when the two brackets are assembled
and serve to guide a 10-32 screw on the end
of which the microphone button is mounted.

MOUNTING THE MICROPHONE BUTTON

As to this button, the writer
Newman-Stern, which is very much the
same as the well known Skinderviken. The
entire button must bhe taken apart for the
next operation, carc being exercised that
nonc of the carbon grains are lost and that
the mica disc is not injured in any way.
Through the center of the back support.
which has a cup-shaped recess cut in it,
drill and tap a hole with a 10-32 thread.
Countersink this hole from the inside. Since
there is not ‘much thickness to the brass
shell at this part. be careful not to counter-
sink too far, otherwise t™ ¢ threads will he
cut away entirely. The hcad of the 10-32
screw will have to be filed down until it
becomes flush with the surface of the cup-
shaped hollow, during which process the
siot in the head will no douht disappear.
Only experiment can determine just how
far to file the head so that repeated trial
fittings arc necessary. In case the micro-

used a

phone hutton does not permit any counter-
sitiking at all, use a round head screw with
the head filed down quite flat. This project
ing head of the screw will take up some of
the space formerly occupied by the carbon
wranules so that some of these may he dis-
carded in the microphone assembly.

Thread the rear support of the button an
the screw, replace the carbon grains and
mica sheet. thus completing the job of
attaching the bhutton to the movahle support.
Before beginning with the complete assem-
bly, sweat the hrass tip of the front of the
button with solder as this will facilitate the
later attachment of the connecting link to
the armature, Next assemble the complete
amplifying unit before mounting on  the
Baldwin receiver. The stiff spring, made of
phosphor-branze or steel piano wire. is
placed between the button ancl the bottom of
the lower bracket. locknut goes in
hetween the two hrackets. 1f no lock-
nuts are handy, use ordinary large hexa-
gonal nuts. A coating of hlack lacquer
completes this part of the amplifer. All
that remains now is to attach the exterior
part to the actuating mechanist of the Bald-
win phone.

ATTACHMENT TO BALDWIN PHONE

Unfortunately, to do this. the whole
Baldwin unit must be dismantled. Do not
be dismayed by this prospect for it is a
very simple operation. First scrape off or
heat the solder on the washer which holds
down the mica diaphragm and unscrew the
washer from the connecting link to thic bal-
anced armature. The mica diaphragm will
now be free to be removed and put in the
junk box. You may as well keep it. since
vou may wish to reconvert the Baldwiu
nto its original form.

Next remove the two screws which hold
the permanent magnet on the pole-pieces

(Continued on page 375)

=== 2l
[y No 0-32 %t LoNG | e ONE DR CELLS OR STORAGE
RN Schen ) AMPLIFIER B"":TRV GRS
.' RECEIVING SET i
1
1 v
!
i
{
)
T — LEAD FROM METAL PARTS

OF BALDWIN RECEIVER

LOW RESISTANCE
LOUD SPEAKER

QRDINARY
LOUD SPEAKER

del of This Device Was_Demonstrated to the
o fier, Such As That Shown



- e RA =
T A PR (150 T S
K- 005 M CA CONDENSER. .
-0ST

R-
0-0

~ |
N
N |
Y |
gl
g o _T=—Cpane
TO GROUND Fll Nc.;ouno

L - PRIMARY OF VARIO COUPLER

8, 001 MF. MICA CONDENSER
L2 - SECONDARY OF VARID COUPLER > y .

Kge ¢ »

T1- 3701 AUDIO FREQUENCY TRANSF, Ry+0005 MF VARIABLE CONDENSER

Ry~ 200 TO 600 OHM POTENTIOMETER

T2~ RADIO FREQUENCY OR SPECIAL

AIR CORE TRANSFORMER. Ry RHEOSTAT D- DETECTOR

With a Single Tube and a Crystal Detector, It Is Possible To Obtain the
Effect of One Stage of Audio Frequency Amplification and One Stage of Radio
FPrequency Ampllfication Using the Circuit Shown Above.

Very Easily

The Above Circult Diagram Illustrates the Use of Three Vacuum
Tubes and a Crystal Detector In a Reflex Amplifier. Which May
Be Used In Connection With a Loop Acrial

Practical Notes On Reflex Amplifier

Construction

By ROBERT E. LACAULT

HE reflex amplifiers have recently
come to the forc for several rca-
sons, the nisin onc being that with
a minimum number of tubes great-
cr amplification may be had since
each tube does double duty. On account
of their price and cost of operation this
performance of double duty is quite an
appreciable feature for the majority of :
radio amateurs, and has made of the re- The use of a potentioicter should be
flex amplificr a_very popular type of re-  ,yoided, as this instrument, although hel
ceiver for broadcast reception. ful for tuning, introduces undesirable
Reflex amplifiers are by no means new,  |osses, as it is generally connected. In
as in 1916 the writer, then with the radio  grder to further reduce the resistance of
research laboratory of the French Signal yhe grid circuit, counections should be
Corps, worked on the development of the  gjiort and of course all contacts should be
first reflex amplifiers, awhich werc de- goldered. [n a one-tube reflex AL
signed for use in the French army during  such as shown in Fig. 1, the secondary
the war by Mr. M. Latour, the well of the coupler L2 should be wonnd with
known engincer. . heavy wire and have a comparalive_ly
The construction of a reflex amplifier  small number of turns. In order to stabil-
js not an easy problem if it is to give ize such a circuit, and prevent undesirable
‘maximum results, and the experimenter oscillations, a resistance. which may e
nplating the construction of onc a standard potentiometer. may be con-
remember that patience and care nected in the plate circuit as shown at
‘make it work properly. Rl. The transformer T2 may be cither
drawbacks is that a radio frequency transformer of the
d proper type to cover the band of wave.
lengths which it is desired to receive. or
another coupler consisting of a tuhe three
inches in diameter wound with 60 tyrng
of No. 22 or No. 24 wire for the secondary
and about 20 turns wound dircetly over
d in the center of the secondary for
ry winding. If such a coupler s
‘)0.5.” variable condenser should
! dary to ili.ulc the circuit,
T selectivity and
but generally neces-
5 - Cc, as

to reduce this is to omit the by-pass con-
densers across the secondaries of the
audio frequency transformers. The dis-
tributed capacity of the winding is sufh-
cient in this case to allow the ligh fre-
quency currents to flow in the grid-fila-
ment circuit.

A ONE-TUBE REFLEX CIRCUIT

TUBES FOR REFLEX SETS SHOULD HAVE
LOW INTERNAL CAPACITY.

It is very difficult to lay down har
and fast rules for the design of this type
of amplifier as the eonditions arc different
in cvery case and with every make 0
tube. However, it is desirable to use Vit
umn tubes having as low an internal @
pacity as possible. There are on the msr
ket at the present time several tubes ful
filling this condition. It is the case with
the UV199, the Myers audions, the West
ern Electric "“N” Tubes, the Freuch tubes
and others of similar construction. Ith#
been said that such tubes as the UVDS
or the UV201A and C301A were not sut
able for radio frequency amplificatio’
This is erroncous, as these tubes are o
the contrary very good amplifiers, O
perform as such only when the grid i “h:
negative potential. Since in most of
radio frequency amplifiers now in I
IS neccssary to make the grids o 'H‘
tubes positive in order to prevent th
oscillations. poor results are obtained:
the tubes are not to blame.

MULTLTUBE REFLEX AMPLIFIERS .

‘When a loop or small indoor aerial *
to be used it is necessary, in order 0
Ceive distant stations, to use se P
stages of amplification, In this ¢3 l!ﬁgx
More difficult to make a reflex amPt o,
work properly, unless one experi best
before making the complete set. The
method is to hook up all the “'p.n&
temiporarily on a hoard. keeping the

Ormers at least a few inches fro® ot

other and making the wiring 38 $

25 Possible. It is important to |

leads from the transiormers 10 Py

and plate of each tube short and
om each ather. :

g Order to determine if a reflex I
€r works properly it is best to I
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Instead of Using a Crystal Detector For Rectifi It Is S Desirable To Fig. 3 Shows a Buzzer Transmitter For Testing a Reflex

Use a Vacuum Tube Detector, This May

Otherwise, The U

all the apparatus at band in a straight
circuit using separate tubes for the radio
and audio frequency amplifier. An audi-
| bility meter may then be used to deter-
mine the intensity of some standard sig-
| nals, which should, of course, be the same
when the same transformers and tubes
| are hooked up in a reflex circuit. A
standard signal should be available to de-
termine the efficiency of the amplifier.
This may be either a near-by broadcast-
ing station which is always received with
the same intensity, or a small driving cir-
l cnit which may be coniposed of a coil,
condenser and buzzer with battery as
shown in Fig. 3. With the coil 3" in di-
ameter and wound with about 32 turns
of insulated wire, shunted by a 0005 MF
condenser, the circuit radiates a wave
of about 360 neters which may be used
as the source of constant intensity sig-
nals, the buzzer being kept always at the
same distance from the loop-aerial con-
nected to the amplifier. An easily con-
structed home-made audibility meter may
consist of a potentiometer shunted across
the phones as shown in Fig. 3A. By not-
ing the readings on a scale a comparison
may be made between the standard cir-
cuit efficiency and that of the reflex.

TESTING THE REFLEX SET WITH
BUZZER TRANSMITTER.

Onuce the standard circuit composed say
three stages of radio frequency, a vae-
uum tube or crystal detector, and two
stages of audio frequency, is hooked up,
e buzzer of the driving circuit is start-

A

st requisite is a strip of celluloid
an inch wide and long enough to
from the t on the map indicating
to the most distant part
If it is impossible to obtain
strip of thin wood or bristol
used

Th
ahq: &

for a moment the use of celluloid.
the map is determined and
strip starting half an inch

A ith a  scriber, sharp

0 in the material at

‘hhbe
: e short
in with black

Be Connected As lllustrated Above and
the Two Switches Inscrted In the Circuit Allow Variations Not
i se of a Vacuum Tube Detector Gives Greater Volume Than Would
Be Obtained When Using a Crystal Detector.

Set.
To Be Obtained

quency

ed and the audibility of the signal is re-
duced to a minimum by carrying the buz-
zer away from the loop. This should be
made with the potentiometer at maximum,
that is with all the resistance in circuit.
One listens carefully and adjusts the po-
tentiometer until the signals become in-
audible in the telephones. The setting of
the potentiometer should be carefully
noted, and should be about the same
when connected to the reflex amplifier,
which may then be hooked np according
to the circuit of Fig. 2.

Before connecting the second aundio
frequency transformer the telephone
should be introduced in the plate circnit
of the second tube instead of the primary
of the transformer AFT2. All the tubes
being lit up and the detector adjusted,
no signals should be heard while the buz-
zer or the station tuned in is being re-
ceived; if the signals are andible before
they reach the detector, this shows that
they are being rectified by the first 1ube.
In this experiment the phones should be
used alone, without the potentiometer
shunted across. After this is verified the
second audio-frequency transformer may
be connected as shown and the telephone
introduced in the plate circuit of the third
tube.

THREE STAGE RADIO AND TWO STAGE
AUDIO REFLEX SET

Fig. 4 is the circuit of a French Army
amplifier which was extensively used dur-
ing the war in direction finding \\-o!—k.
This type of amplifier is provided with

A Potentiometer Connected As Shown In Fig. 3A Acts
As An Audibility Meter.
May Be Obtained With An Additional Stage of Audio Fre-

1f Greater Volume Is Desired It

Amplification As Shown In Fig. 5 Below.

four tubes, three stages of radio-frequency
and two stages of audio-frequency ampli-
fication, the second and third tubes being
used to amplify both frequencies and the
last one being the detector. These ampli-
fiers were generaily connected to a one-turn
loop about six to eight feet square to locate
short wave transmitters used by the enemies.

Very great distances were covered,
thanks to these amplifiers, which are very
stable in operation over the whole range
of wave-lengths extending from 200 to
1,200 meters. As may be noted in the di-
agram. Fig. 4, some coudensers and re-
sistances may be used in the circuit. These
are for the purpose of stabilizing and
are shown here as suggestions for the
building of such amplifiers. It has been
found that the hest resnlts are obtained
with low ratio audio-frequency transform-
ers not exceeding 3 to 1, and iron core
radio-frequency transformers, some of
those on the market today being very
suitable for the purpose. |

Tn general it is not advisable to use
high plate voltage on a reflex amplifier
and if a loud speaker is to he used it is
best to conuect to the output, an extra
stage of andio-frequency amplification us-
ing an cxtra tube and separate hatteries
as shown in the diagram Fig. S.

It is 1ot absolutely necessary that a sepa-
rate storage battery to supply the current
for the filament, used. This sepa-
rate battery is, however, an advisable addition
as it will lessen the squeal which may other-
wise he developed.

Simple Range Finder

hod of Securing the Range Finder To the
m‘::pu:r:dou;hz the Ssme Is Xlﬁu-rnud Above.

India ink, and in order to make a neater
job as .w_el.l as a clearer reading scale, every
long division indicating 100 miles should he
marked in red. The figures representing
distances may be marked in as desired, This
same scheme may be carried out on either
a wood or cardboard strip.

Next the city in which the amateur is
located is accurately found on the map and
a pin placed through the first division on
the scale is affixed thercto. It is now very
easy by swinging this indicator around its
pivot to determine with a very fair degree
of accuracy the distance of any point on the
map. When not in use the indicator will
fall to a perpendicular position.



Selective Radio Calling

1" o be de
amply illustrated in the ace
schematic diagram.  Ref

mpa
t
diagram hy letters the explanati

t

« W
TRANSMITTING

The continuons wave transmitier is madu-
Jated by tuning fork A, which is cle ctrically
driven by cirenit B
thus interrupting
cantact C, at the fre-
quency of the fork.
Adjusiable  weights
W, and W, allow this
frequeucy 1o
varied. This trans:
mits a wave strongly
madulated at the fre-
quency of the fork

RECEIVING

The receiving set
1s tuned to the wave-
length of the trans-
mitter.  Auy audio
frequency tone re-
ceived will be trans-
ferred throngh a telephonic or frequency re-
lay to the external cirewit J. in which is
placed a harmonic bell ringer, which, if reso-
want o the reccived frequency., will ring
loudly. Frequency relay D is of quite simple
construction. consisting of an ordinary low
resistance telephane recciver (75 or 80 ohms)
to the diaphragm F, of which is soldered
the silver comtact G. Contact H being ad-
juctable, it is normally in contact with that
o the diaphragm. The received frequency
causes the diaphragmi to vihrate. breaking
the external circnit at that frequency. Har-
maonic ringer J, is of orthedox construction.
hut had best be bought, as it will be rather
difficult to make. Its construction is here

s Shown Above.

A Schematic Diagram of the Connecrio_i_ls of th; .-\Epy:tusch‘e::lsa-%
The Action of the Tuming Fork “A™, Con 3 Sys ]
in the Text eTl'-ivx System is Applicable Only to €. W. Transmission and Recepnon.

resenant

quencies, as 16 33 30, 66 cycles per see-
omd, etc.

OPERATION

Transmating station, having previously
determined the frequencies produced by
different positions of the adjustable weights,
places these weights on the frequency as-
sigmed 1o the receiving station he wishes 1o
call. Upm staning the transmitter the
mdulated wave is emitted.  Thiz is of
course received by all stations within range
which are tuned to that wave-length, but jt
affects only the receiver whose harmonic
ringer is resonamt to that frequency. The
operator or attendant then plugs in and re-

to Use in Selective Radio Calling
his Spstem as is Fully Explained

t e

."’""‘"*n
VARIATIONS

o, buzzer
. o3

other phoegeyn
tone | e B

periment
s,\‘Tlcl:n. d;m ardiy:

polarized hell ryp.,
may e )uhqml
for the harmyg
s shown, he
SYS1EM then dopeny,
mg upon the ue of
diticreny waw
lengths  for  celer.

tivite i calling,

APPLICATIONS
AND POSSIBILL.
TIES

A complete rads
elephone system may
e set up offering the flexibility of the prs-
ent land practice, utilizing wave-length seke-
tion as well as different hanmome ringer
frequencies.  Ships al sea may agre @
a definite irequency for a distres sigmal
avoiding the necessity of Keeping 3 radv
operator on coustant watch to ligen for
SOS signals.  In time of national crisis the
President may call the nation o their
ceiving sets for the dispensing of important
information.

PRACTICABILITY

This complete system has heen experinen-
tally put into operation and praved to be 3
actuality by the author at the Signal Corm
Research Laboratory, Ohio State Universitt.

How a 700-Foot Radio Tower is Balanced

on a Point

NE oi the most curious things which
Olhc radio-technique  has created are

the great towers of Nauen, which bear
the antennae.  Are yon ablke 1w balunce a
pencil on ire point?  You certainly will
have the opinien, that such a thing is gb-
solutely impossible.  However, the great
towers ni the radio station at Nauen near
Berlin, the greatest one of which has a
height of 700 fect. are bulanced on a point.
They resemble indeed gigantic pencils of
triangular sections, which are put on thejr
sharpened conical poist kach une of the
two great towers has a weight oi 360,000
Kilograms. that is 14 Kilogram for each
millimeter of height. The total pressure
on its foundation is 792 pounds for
each tower. The ioundation consists of 72
plates of porcelain, which are arranged in

ﬂ a munner as to form small pillars,
4
a

pillar com.ains six round plates
the pillars are standing ono;f
Ensicte.
cse plates of porcelain balances the
e Wer Wi _bl:m This




Radio Oracle

la this Department we publish questions and answers which we fee) are of interest to the novice and amateur.
A charge of 25c is made for all questions where a personal answer

1o this Department cannot

A TWO STAGE AMPLIFIER
Toronte. Ont.

(163) Mr. George Bunker,
Cansda, TEQUCSTs S
- Q. 1. Cam you furnish me with a circuit dia

gram showing the connections of a3 two stage
amdio irequen<y amplifier employing a hoaney comb
codl asd variable condenser for tuning and using
flament control jacks between the tubes?

be answered free

VARIO-COUPLER VERSUS LOOSE
COUPLER

N I:lsil Mr, Milton Beck. Buffalo Lake, Mina.,
sks
Q. 1. Will a loose coupler give better results

than a vario-coupler in receiving radio messages?
A. 1. For short waves the vario-coupler is un
doubtedly better than a large loose coupler, but

MO0 FRER TRANS,

Sl

| EE——

A BT

B BATT

be Cenmections for 2 Radic Sex Employing Two Stages of Amy
Showm iz the Above Diagram  Filament Control Jacks Are

lification and a Very Simple Tuner Are
sed to Cut Out the Tubes Which the

Operator Does Not Desire o Use.

A L, We are giving herewith a circuit dia-
g=m as reqoested.
RECEIVING SET QUERIES

(164) My, Lot Dennis, Jr.. Melvin Village,
sobmits a ciramt diagram of a single cire

Jenzacy of the sario-coupbes?

A L. The varable condenser in the antenna
Hdlhru‘nuhd’n‘;a.n you sent us, should
ave a capacity of 001 F.

0.2 1 havea 4 Ech suter and a 3% ‘nch
TRy Ifﬂwrhi‘ ow Lt
‘eu tubes be woumd?

A2 ‘ed‘adpiuyouwmabom 55
s=ms of No. 22 wire on the primary of
varicoupler, and wind ecach sude of the rotor
ith o No. 22 wire as it will hold
o, e should be split in the
=ddle room for the shaft.

for ong waves it will e found necessary to
~mploy the larter. In such a case, it would be
connevted the same as the vario-coupler. and
variable eondenser should be shunted across the

e .

ANTENNA QUERIES

(168) Mr. M, L. Bender, Spring Valley,
Minnesota, wants to know :
1. Does it make any diflereuce where the
L-ad. is_sonoected to an aerial

aerial, bring your leadein wire off the exact end
of the Hat top. ¥ i b= g
nect the lesd-in exactly in the mi
wise you have an unbalanced condition. with cur-
rents bucking each other at one or more places
as they oscillate. der all the joints, Use
“tranded wire. Surface is what you want in wire
$or radio currents and there is more surfuce
in a stranded wi i i

wire than in a solid wire of the
spme size. Onc hundred feet oughbt to be a good
fength for your purpose. §f you can int the
clbow formed by the fiat top and the n of an
L type arrial directly st the transmitting station
your chances will be inercased. 1§ ir is & “T"
aerial, point either cnd at the transmitting station
you want to get

Letters addressed
is desired

INDOOR AERIAL

(169) Mr. Blockson, Michigan City
Ind., asks:

" 1. When using_an indoor a wih
hung irom the moulding around 1 walls of
room should the wire be suspended on insulai
from this moulding or may it be fastened theret
with nails?

A. 1. It would he much hetter under all co
ditions to suspend your aerial wire {ron insulator
rathes than to allow to touch the alding
This will give much more efficient results in lamyp
weather.,

Rerget

Can a crystal set be used with snch an

It is possible to nse a crystal set
ial if it is desired to receive oue

istances only. lJowever. for
hest results you should use an audion detectnr

ad preferably two stages of audio  frequency
amplification. = Lf greater distances are desired.
you should use onc stage of radio frequency

amplification.

STORAGE BATTERY TROUBLE
(170) Me J. P. Brumfeld.

rites:
When | listen in on my set and turn on the
detector rheostat, the signals come in loud but
gradually fade out and do aot return till I
turn out the tube,’and leave it out for some time.
This happens even after the A bhattery has heen
fully ch:uged. He asks:
. 1. Can you tell me what can possibly be
the trouble?
el A

Galeta, Kansas,

P

A poor “A” battery is the only pos-
sible solution to your trouble. ” When your hattery
is fully charged, the hydrometer should read from
1300 to 1350. Tt may be that your "A” battery
does not keep its charge. and that is the reason
for your signals going down volume after
the tuhc has been used for some time.

RADIO FREQUENCY SET

(171) Mr. F. Bufichr, Cheyenne, Wyoming,
refers to the circuit diagram published on page
156 of the June. 1922, issue or SCIENCE AND
INVENTION, and asks:

Q. 1. How may | use this circuit withom_the
two stages of audio frequency amplification?

A. 1. To use this crenit without the two
stages of audio frequency amplification, all that
is necessary is to leave them out and connect
your phones in the plate circuit of the detector
iube in place of the primary of the CLrst audio
frequency transformer.

RADIO AND AUDIO FREQUENCY CIRCUIT
(172) Mr. C. P. Allen, Bartlesville, Okla.,
uests :

. L. Can you give me a circuit diagram
showing one stage of radia frequency amplifica-
tion. a detector and one stage of audio fre.
quency amplification using & vario-coupler and
two variometers for tuning?

1. You will fimi the circuit diagram

r . oun
desire below. 4

CRID \'ARWETER

PLATE VARIOMETER

1 B BATT.

371

-

4 Standard Toree Circuit Tuner Used in:smc'aon'
Stage of Audio gaw A ion is
Applied to the Plates of the Amp

One Stage of Radia Frequency Amplification
own %:ove More than 45 Volts May Be
bes if Destred.




. SOUND AMPLIFIER
(No. 1,449,530, issued 10 Frank
E. Miller.)

The sound amplitier designed hy
the famous surgeon, Dr. Frank E.
Miller, possesses many unusual

features. Tt is made in the form
of a conical horn hayving a ridge
projecting inside and outside of
the wall of its main portion. Along
the path and beginning at one-
quarter sector of a spiral from the
center orifice, and thereafter lo-
cated at every half turn of a spiral,
are resonators made of brass or
other substance. These are spher-
ical in shape.

ELECTRIC MASSAGE APPA.
RATUS

(No. 1,433,184, issued 10 Henry
sanyi.)

The most distinctive ieatures of
this nove! massage apparatus are
the method of locating the same
within the case, as illustrated
herewith, and the system of
mounting the high tension coil and
massaging clectrodes in the ordi-

nary fashlight case, making a very
compact unit.  The massaging ele-
ments may be detached in the
same manner as a Hashlight bulb
is removed from the casc, numely,
by removing it and its_fixtures.
The high temsion coil is placed
within the case and makes contact
with the positive pole of the upper
fashlight cell. Leads pass to the
electrodes across which the circuit
is completed when they are laid
on the skin., Being close together,
dnr{ cause the effect to be local-

DISPLAY RACK
' . issued 10 Lewis L.

rack is
This

so that one need only operate his
rather efficient fan, dirccting the
streamt of air against the wind
vanes of the t e o
obtain the desi
changing the relative
pulleys, the speed of the rack may
be decreased or increased.  Of
course, the amount of air which
the fan develops will determine
the speed at which the rack ro-
tates,

AMUSEMENT DEVICE
(No. 1,448,306, issued to Erastus

some of the summer resorts should

~r—

attract great atteution. An end.
less chain on the bottom of tht
runway is rotated constantly by
an clectric motor, which motor
alsu turns a large propeller at the
bottom of a chreular tank through
which the ships must pass. -
cured 10 the runway are also a
serics of spring bumpers either
stuggered or lymg side by side.
Rollers on the bottom of the ship
come in contact with these guides.
Supposing now we have these ves.
sels loaded with passengers and
the clutch mechanism which drives
the sprocket chain is thrown in.
The movenent of the chain car-
ries the boats with it, because they
are coupied to the chain by means
of a very flexible coupling, and
the bumpers serve to lift the boat
and give it a longitudinal rocking
motion, where they are paired, or
produce a Jateral rocking motion
where the single bumpers are en-
countered. When the vessel
reaches the whirlpool, the boat
being frec to move on its coup-
ling, is given a whirling twlisting
motion, after which it continues
on its original conrse.

FLASHLIGHT
(No. 1,436,798, issued to Fred
Evans.
“This is another hand-operated
pocket flashlight which employs a
unique ‘method of operating "the

ADVERTISING DEVICEE

(No. 1 9. issued to Kay-
1 <elin :
s ver K wcted. O
is ve o
top of a ¢ oo
P

as a delivery wagon. a model of a
large cigar, pipe or cigarette

This has an opening
its rear end, commnnicating wi
a pipe passing down through the
automohile. and thence coupled to
the muffler of the engine by means
of a piece of flexible tubing. The
top of the pipe or the end of the
cigar or cigarette is closed with a
disk perforated by numerous small
holes. The exhaust gases are now
caused to pass up into the pipe,
making it appear that a lit mon:
ster pipe or cigarette is !)elng care
ried on top of the machine.

WAVE MOTOR
(No. 1,444,693, issued to Joseph
A. Lymburner.)
A float of suitable construction
is located within the area defined
by posts, and provided with guide

rollers operating in channels of
the posts as shown, By this
means it can  move vertically,
Attaclied to the float and extend.
ing above the same afe gear-rack
bars, and mounted upon the plat.
form adjucent 1 each of the

> rack
b.xrsl, lli 3 standurd which carries
a _shaft, upon whieh i 2
wheel which rEhpeTh

in turn engages i
the gear racks. A crngnlf ar::
coupled to the gear.wheel shaft
connccts with piston rods of the
numerous pump devices,

float slides up ang down d:e‘}ll:
the action of the waves the
are operated. ’ pumps

B e
ROTARY BRUSH
1,448,630, iysned
Lewqi‘sl_‘) to Charles

The brush unit j, is i

this i

i‘;r:mo‘vable, and ';s :rll&:&:v::‘;lo:;

of a cylinder
end. The power unhol*n s
:;Iﬂhl':lﬂ télle cylinder,
€ handle at one eng

Power unit, the handle n‘:‘,lg! 1

et ST ot ' 2
ock the rotati i -

upon the fevolving :}?:"llg cy"l“’t‘x‘i‘:r

(No.

e

brush is adaptable for o=
poses, It may he 2;,,:’,;"7 .
brushing the lair, remgyrtd for
rom furniture, and doin, "% Painy
of light or heavy woic® Ul s

be interesting to noge “‘" may
13 at the

w s
largely, aund the orai:in‘:,nehkd
was made by the Patent b

search depariment of the l;‘;ld K
linporting  Company. lectry

o

AUTOMATIC RA
CURTAIN 'ATOR
(No. 1,443,465, issued 1,

Fulton.)
0N is placed Upor

M. o Weston
I this inventi

the market before the forthcoming
winter, it should prove a boon e
autoists. As will be seen in me
diagrams, a thermostat coataming
an expaunsible fluid has its upper
extremity located in the retum
pipe from the auto cogine to the
radiator,  This thermostat cot
trols a switch for reversing &
starting an electric motor, whith
in turn is connected by a train
gears to a cable attached 103
curtain, rolled up in front of
radiator. In starting, the radiato!
curtain is, of course, down.
remains in this position uuti lil'
engine has warmed up sufficiestt
to cause the thermostat 0 lh_r“d:
in the switch, starting the elnlk
motor, This having occurted !
curtain is released, and beint
of its own spring contained r
it ascends.

—— et
FILM CUT-OUT L
(No. 1,433,693, issned to Alfred
Atherton.) A
In lighting circuits -'hetr;in
number of lamps are operal 4ol
series, a means must be pro
to aulomali\_::lly short-c

- other
lamp when it burns ouli Ty
wise all the lamps on the T

series circuit would ko out:

fod
Stter 10
becomes a difficult m\“:“..nb,;

the lamp causing ¢

Although film cut-outs :,ilh n
new, this one, emp! js 0 3
orginary base r v
ranged that citl i
the lamp may be removey
noticeably

affecting 1 1
larups in the gircuit. 1*
of the lamp socket 3 d0
be found which Is !“ .
when the lamp has DL, o
into the socket, but W&
.c)rcuilsd:vl.le ioﬁl}“v:‘:‘
is withdrawn,
film cut-out from l-:“
every time the lamp




4. [If a quick answer is desired by mail, & nominal charge of 25 cents is m ade for
intricate calculatlons 8 special rate will be charged.

assrtl s 5 1

THE ORACLE

~(

The “Oracle” is for the sole begefit of all scientific experimenters.
but only matter of sufficicnt interest

for the benefit of al),
qucstions will be answered
Oniy three i be submitted

Questions will be answered here
will be published. Rules under which

t0 be d

can - . P
Only onc side of sheet to be written on; matter must be typewritten or else written in ink. no

2,
penciled matter considered,
Sketches, diagrams, ete.,
canaot be answered by mail free of charge.

must be on separate sheets.

each i 1

Questions addressed to the department

Correspondents will be

the ¢
informed as to the fec before such questions are answered.

iderable h work or

A PROBLEM IN HEAT

€1506) Raymond Coup, McKeesport, Pa.. gives
the following problem. Iun order to find the tem
perature of a stove fire, a_piece of cast iron
weighing 1 pound is placed in it. A copper ves:
se] weighing 115 pounds is partly filled with 3%;
vounds of water, the temperature of both being
85°. After the cast iron piece has been placed in
the vessel of water, the temperature of the mix.
tare is found te be 128°. ‘What was the tem-
perature of the fire? He asks:

Q. 1. Can you give me the answer to this
probiem und show all the work done?

A. 1. [In order to solve this problem it is neces-
sary 1o consider several factors. cse are all
given helow. The weights in pounds that you
give are changed to grams. The calculations ‘are
approximate, not being ecarried out
porsible.

The specific heat of copper = .0951.

The specific heat of cast iron = .1298.

1 pound of lron = 453.44 grams. 1.5 pound
vessel = 680.16 grams. 3% pounds of water =
147348 grams.

The thermal caknily of the vessel = weight io
grams X specific heat = 680.16 X .0951 = 64.6832.

The heat lost by the iron = weight in grams
X specific heat X (Temperature of iron (unknown
and represented below by T) — resultant tempera-
fore = 453.44 X 1298 X (T — 128°) — $8.85
T—1753235.

The heat gained Ly the water and vessel =
fweight of water in grams < thermal capacity of

as far as

veael) X (resultant temperature — lemperature
of water at start) = (1473.68 4+ 64.48) X
(128—85) = 1538.36 X 43 = 66149.48.

The heat gained by water and vessel = heat lost
by cast iron, efore :
5885 T — 75328 = 66149.48,

3885 T = 66149.48 + 7532.8 by transposing.
5885 T = 73682 i o

T = 73682.28 divided by $8.85 = 1252° plus,

A PREAK PHOTOGRAPH

Me. Roy Mclntyre of Akron, Ohio, one of our
readees has painted out to us 8 freak photograph
"‘!-howﬂ?nd h} our maga f..e. mfle rr(u.. to
age o ‘ebruary 5 1op photo-
wragh. ¢

& be noted that if une looks at this
P‘Ke and

‘o o

Berlect

tes his gaze just above and
white dot he will see an almost
ce outlined.

ipt of this information from our
this up and *ﬂere able to find
ar forma-
e D g

to this up.

TESLA GASOLINE TURBINE

(1508) Mr. Frank F. Michel, Oakland. Calif.,
requesty ;
. Q. 1. Cun you tell me where to obtain some
information on’the operation of the Tesla gasoline

turbine?

A. 1. The Tesly gasoline turbine was fully
described in an article under that title, which af;
peared in the July, 1920, issue of SCIENCE AN
INVENTION.

PRODUCTION OF HYDROGEN GAS
(1509} Mr, John H. McMillen, Dewey, Okla,
says:

Some time ago I had the opportunity to examine
a device which was suppused to be operated on
bydrogen gas drawn irom the ai

al e a :
. 1. Can you tell me anything of such a
device and whether or mot it is practical?
A 1, he invention . You described in your
recent b i ibl

is ¥
H)':lro?,rn gas does not exist in the uir, and there-
fore, the motor vou deseribe could not possible
have worked on the i

principle of extracting hydro-
gen from the air,

IMPORTANT
TO NEWSSTAND READERS

I N order to eliminate al! waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual aumber of copics for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
1o reserve a copy for you every month.
Otherwise Be will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to br good enough to £ill in and hand
to your newsdeeler.“ﬁ"le will then be in a
position to supply copies to you regularly
every month. If you arc interested in

feceiving your ¢opy every month. do not
fail to sign this blank. It costs you noth-
ing to do so.

. Newsdealer

Plcasc reserve for me .. ... .. copies of
SCIENCE & INVENTION cvery menth
-m?l I notify you otherwise. and greatly

or three ways of making hydrogen
the electrolytic decomposition of
water into two volumes of

one volume of oxygen gas. The
mean of the action of sulphuric
i zing or

T !ho’x other é on o
gas. ommercially,

1 dm.ﬂlon of water, clec-
ise you not to invest

hecause  hydrogen

COUNTERACTING MAGNETISM
(1511) Mr. Van Haynes, Tennessce, asks:

€. 1. Is there any metal or other substance
that magnetic lines of force will not penetrate?

A. 1. There is no metallic substance. any
substance of amy kind which magnetic lines of
force will not penetrate. .

The only ways to counteract magmetic attrac
tlon is by another equal magnetic force. In other
words, i{ you place the north and south poles of
two magnets together, that is north to north and
south to south, there will be repulsion Instead of
attraction between the same. and if of equal
strength they will ndt attract iron

AN AIR COOLED RESISTANCE
(1512) Mr. W. D. Croy, Henryetta, Okla.,
asks: :

1. What resistance should be used in series
an clectric arc furnace for_experimental usé
when used on_ 110 volts A. C.?

A. A suitable resistance for a 110 volt arc
furnace wiil be about 8 ohms. This should be
wound with either some gradc of resistance wire
or irun wire upon two uprights, preferably made
of porcelain and so asranged that there is plenty
of space between the windings. This resistance
is air coole:

MAGNET QUERIES

(1513) Mr. G. W. Danicls, New York Citz,
wants to know:

. 1. Must a permanent mugnet be made in
the shape of a horse shoe or cun it be made in
the form of a disc which will attract an armature
or steel objects to its flat sides?

2 ;A permanent magnet could very well be
made from a solid disc as you suggest, in which
case it would attract a steel or iron armature to
cither onc_or the other of its flat side.

9.2 { what material should such a magaet
be made?

A, 2. This disc should .be made of tungsten
steel to secure the best results and most perma-
nent magnetism, This dise may be magnetized
by placing bLetween the pole picces of a powerful
electro-magnet. The current supplied to the clec-

tro-magnets should be interrupted several times
a second,

GUN POWDER
:15!4) Mr. Fletcher Douthitt, Chieago, .,
asks i

- 1. Why cannot sodium nitrate be used in
Elace of potassium nitrate in the manufacture of
st gun powder?

A. L. The reason sodium nitrate is not em.
ployed in kun powder, is because of its hygro-
scopic properties. It orbs moisiure to such an’
cxtent, that when used in making gun powder, the
res(\;h-nl becomes unfit for use soon after being
made,

Q. 2. Would not the products of combustion
of a mixture composed of ammonium nitrate, car-
lon, and sulphur be entirely gaseous?

A. 2. Yes.

‘Q. 3. Tn what order do
crals s't‘.'u_ld as to lh?e renl;‘lines
up their oxygen 'otassium erm;
potassium chlorate, sodium chlorapze. ::5“:::
mnmu}m gl!nllora}le.

. 3. c _following is the order in whi
various chemicals stand ready to give oﬁd‘lht:‘i:
oxygen. P i per . i
chlorate, potassium chlorate. and sodium chlorate.

The last two are about on a par with eacl her
in this respect. " S

the followin
s in which

——

IMPEDANCE COIL

(1515) Mr. R. J. Coombs, H d.

o ROnE agerstown, Md.,
Q. 1. Can you give me the

coil that will draw onc

cycle current? I wang

data on an jm.
ampere on 110

place of i‘:1 ba*:. to _use this in
your i ce coil, ¢
you wind ua'\ur:so ‘lw;q:o %d 2:,

%n_e_ut.l inch in diameter and 10 inchey
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ONCE MORE~PERPETUAL MOTION

ds 8 dlagram of 2 machine by means of which
et perpetzal motion The ap-

Blus  comeihn Wotor which drives an

<98 S 21 in a tank, e

in ar air motor
posed - tor and operate per.
i operate per

sach 2 m i

““A’;“ ,'ﬁ" o i e work and if not
e best way that we can disprove your
Perpetual mot machine i by fng you the
each of the

2ir compression
-Mrmbc; 9‘l¢u your machine
y ' tely 1o per cent efficient
Obrvicualy 1t 1 smpes

z el for the
ate, with suck a loss n the awan:::. SISE

o

Avnotber Varistion of An Ol Perpetuzal Motion

Schemne. The Origisal Was s Motor 2ad Gen-

erator Beited and Connected Together., They
Viere 10 Ran Each Other.

A MAGNETIC WINDOW DISPLAY

). L. Cam you give me any data on the com
i&n of u’ekr.umnn soch as " will need?
A. 1. 'In order tr have the pulling cnu that
you desive, 3 magnet would Juve W0 of pro
helative size and power. If soch a magnet were
cunstrocted, the pall would e so great, that
the chatr, 3 allowed Lo eome in comtact with the
core of the magnet would hhmthed:ﬁmmg

| sach mash it would in 2
AT i Roviag i e

R

XILE OF LIME
| (5183 Me L B flolland. Kamioops, B. C.

Q. i 'gﬂ:fmmdmdm

e 7
made by mining shaked
.Iéan::nl:‘m ity u@.: than 3 creamy

ODIKE TESTING SOLUTION
5 J. B. Holland. Kamicops. B. C.

Logd hn’;:'i:-ﬂne scdution augml
r‘-' Adetermrnmg the presence of

O retare o iodine, which may

that | rep coken ma
objects’
Jects
g you
the repa
aram ihen with 3 coid s¢lution 01 DO m
14
parts to joined, and fasten t.gether. Leave
; ; el
vs: In a al
orm., mel ts of rosin, and 1 ¢ s
This mixture must be applied rapidly
being advantageous to htly heat the surfaces
g ed. which r ally st have
previously well cleaned,
An: good cement consists of 10 parts of
stakied fime, 15 parts of chalk, § parts of kac
mixed together. {mmediately hefore us stir

M an eqval amount of potassium s
potash water glass

INVISIBLE WRITING
Q322) Mr. C. B. Hansen, Coronade, Cal

" Can you tell me of any method wherehy
|" ean _write upon a prepared piece of paper with

3 steel point or stylus eo that it will be invisible,
bt will become legible by treating with some
solution or some ather meth.

A. L. Unless you wish to resort 1o photographic
methods, the only way to obtain the results you de-
sire, is to use two sheets of paper with carbon

DR J. A. FLEMING

DR. G. W. PICKARD
“lTaventor of the Crystal Detector”

ELL1S PARKER BUTLER
of “Pigs Is Pigs™ fame.
and a sumber of other celebritics are the
contributors to the big August issue of
RADIO NEWS. As one of it's readers
wrote lately: “RADIO NEWS is getting
better and better every day.” Do not fail
to read this issue. i

List of radio articles in August issue
of RADIO NEWS: ]
SHORT WAVE DIRECTIVE RADIO
TRANSMISSION. By PFrancis W. i
Dunmare and Francis H. Engel
RECORDING SIGNALS PADING:
SOME INTERESTING EXPERI-
MENTS CARRIED OUT. With a Spe-
cial Recording Apparatus Designed by
Dr. G. W. Pickard.
THE WAVE FILTERS.
By W. Palmer Powers
RADIO FREQUENCY RECEIVER DE-
SIGK. By Kenneth Harkness
A LOW POWER PHONE AND C.W.
TRANSMITTER, AND ELIMINA-
TION OF RERADIATION INTER-
FERENCE. By D. R. Clemons
REVISED LIST OF BROADCASTING
STATIONS WITH NEW WAVE-
1 LENGTHS.

v between them. By writing on the t
’.’&":‘_ with 8 steel stylus, the writing will ﬂ

ally igvisible that sh but 1
‘aoﬂﬂ -Kcrl -il'l be :ﬁhrly lttﬂ:l:‘.. > e
PURIFYING THE MOTOR EXHAUST
(1523) Mr. Harey Gessler, New Yok City,

"1, Yo there any known way of puritying,
carbon id,

other words 1
o the of 2 gasoline engine?
AL only way to purify the exliaust from

motor would be to yase it th t
9 of ‘qm;ul chioride. This di-uuldm::s;r:
the monoxide present in the exhaust.

THROUGH THE AlR
Falusi, Peterbazy, Sask.,

cnece ond on ;‘0?‘ A“yu"
]
A HIGH TENSION Linp PRo %,
( Joe. Egrert, Sandupky o Blay
Q. 1. How is it pomsibla for 3 Lo, 4y
n the gr be killed by 'vuc;k" .‘g;
o ghotension primary cireyy 'Hm&
the other side is iree from en Sven
the secondiry has accidentally pe Oung, Congy
with the primary? <ome Comge
1 e Underwriters® ryle, .

allation fequire thae Y™l

tension allation  ted o iy
s~condary circuit in high-tension work Nde'
ed. Therefore, an aceidental ¢ e

ongec.: Ot B
the primary and secondary of Tfl:“;m c:::
would result in a current passing throy, l:m""%
of any person touching one s of “Ch it po
circuit, inasmuch as the person 't 4

eanly

! Ry
completes a circuit.  This can be g ("’Imqu;{
the disgram given herewith. Iy i, Seeg g

T
at o why a person would be ::lv; €Xply,
touching one side of the circuit, althgg
the connections were made in a cepraiy, :m_
an accidental connection would resuly Iy :!. sy
omt generator. burgey,

HIGH TENSION
ACCIOENT,
GENERNIGR et
]
;
4
R

* 3 =
# Teansrommer lY

! b
POINT OF CONTACT
A Person Would Be Shocked to Death Wi

Touching the Polnt of Contact, Due to the Acce
dental Connection.

THE COLOR OF THE SUN
€1526) Mr, Allred Fierro, New York City,

asks :

Q. 1. Would not the color of the sun be 3
bright blue if viewed from outside our atmosphere!

A. 3, There is no reason to suppose that shey
one reaches the limits of the atmosphere the 5=
appears blue. b=

Sunlight is composcd of all the prismatic colors,
and if one grached the limit of the atmospbere it
would appear a dazzling white, and of 3 darslisg
brilliancy.

\\'hm’lht rays of the sun reach the :lmmphe;r.
due 10 refraction, and due to water vapor i B¢
atmosphere, 2 blue color is obtained. [y
color is not entirely due to dust, but somesl
to_the intensity of our atmospheric veil. o

The blue I{’ is found in practically duste
places, @s for instance, on the top of very
mountainous peaks.

THE STRENGTH OF A SPRING
(1527) My, Royal Daggent, Staten I
N. Y., asks:

G 1. How long would a spiral sprisg wk
from very best hardened steel petain its € =
and original shape when placed onder or %
sufficient 1o reduce its length to oned

ariginal? 3 "

L1 1t with be impossible 1o e T i

& a spiral spring will retain its sh3 e
#;':'ly when uscd gs you suggess. M"“’v"
will enter into this, such as the ql_n""] sorf
used in 1he spring, the place fo which ‘umﬂt"
is used, that is, the atmospheric conditions
the xame, and the amoumt of pressurc

B £
AUTOMATIC COIN CONTROL MACH"(‘M
0528) Marin 6. Hoddinot, Toledo.
asks:

Can you tell me where I can ":;T::
a dealing with autematie coin ©OME g
tll:me- or where [ can get any infor™
the subject? is 3
AT e o nor believe that there 8 31
book on iutomatic coin coatrol m of 3l P
would suggest that you secure r°l’"‘ih o
€nts upon the subject. You may obid %
3 cost of 10c. each. Simply write ‘1‘
missioner of Patents, Washington. [niog
request the pumbers of the patests Uc
fom controlling devices.

ELECTRO-MAGNETIC Al
SIGNAL

(1529) M. A. Gysel. Rochester.
that he is working on an
m.: lorﬂauiomobdu which he
_an lectro-magnet.
showin, 1a; "

ed" 2 lazy tong am-‘wt."lll




A Microphone Amplifier

This permits the magnet 10 be removed and
also the top pole-picce. Now pull out the
wire saddle in the other pole-piece on which
the rear of the armature rides. The arma-
wre now being perfectly free, the nugnet
coil can he removed after unsoldering the
kads to the phone lerml{lals. This. I\-a\_rts
the bare aluminum mounting plate on which
we fasten the part previously made. The
hales are already drilled for this purpose.
there being six large holes punched in the
mounting plate.  Of these six, only the two
center ones are used for our requirements.
Two 6-32 machine screws hold the miero-
phone support to the ahuninum plate.  Some
thin sheet bakelite. mica. hard rubber or
wther insulating muterial is  placed hoth
above and below the aluminum so as to
insulate the brass framework from the
sluminum plate. If a suitable washer is at
hand, the screw should also be insulated
where it goes through the mounting plate.
This insulation may be omitted if the unit
is carefully assemhied so that the screw
does not touch the aluminum anywhere.
After the bracket support has been mount-
ed on the aluminum plate, the receiver parts
may be replaced as they were, reversing the

An

gauged from the fact that it penetrated
twenty-three layers of tightly packed straw.
The incandescent mass set fire to the center
of the stack. but owing to the absence of
sufficient air, the straw did not break into a
blaze until combustion had progressed siowly
wards to the surface. The hole made by
melcorite in Mg thus remamed

By BERT T. BONAVENTURE
(Continned from page 367)

procedure previously cited. Nuow free the
tension on the spring by entirely lovsening
both locknuts, so that the tip of the micro-
phone button comes to rest on the tip of
the connecting link to the armature, on
which the threcaded washer has bhecn re
placed. Now the trick is to solder this
washer to the front contact oi the micru-
phane button. It will take patience but it
can be done. Then draw up the locknuts
somewhat and proceed to test out the am-
plifier
TESTING THE AMPLIFIER

Using a_low resistance loud-speaker of
about 35-75 ohms in serics with six volts.
attuch one wire under one of the screws
that hold the permanent magnet in position.
This makes connectian to the front comact
of the bution through the armature of the
Baldwin receiver. The other wire is con-
nected under a screw provided for that pur-
pose on the back part of the button. lay
the unit on its side as it operates hest in
that position.

Every time the circuit is closed, a loud
click should be heard in the loud speaker
and upon tapping the entire unit. these
vibrations should be considerably amplified.

See Fig. 2 for the haok-up of connecti
Upon connecting the Baldwin to a tube set.
the amplitier will faithfully reproduce the
signals that are coming in. the tension ou
the locknuts being adjusted for hest opera
tion.

Especially good results have heen obtained
by using a Bristol loud speaxer, witl |]|
transformer in the base left om of the ¢ir-
cuit entirely. A Magnavox should be very
satisfactory, only e carefnl to regulate the
voltage on the bution so as net to burn out
the moving coil of the Magnavex. In this
case also, the 1ransformer of the lond speak
er is not used.

On a crystal set the functioning of the
amplifier leaves something to be desired and
it is suggested that cascade arrangemens
of these amplifier units would provide fruit
ful results, besides affording imeresting ex-
perimentation.  |f a low  resistance loud
speaker is not procurable. a step-up trans-
former will come in handy. This may be a
modulation transformer or an ordinary tele-
phone induction coil. Fig, 4 shows the cir
cuit by which this may be done. For the
cascade arrangement, Fig. 3 gives the hook-
up.

Unusual Meteorite

(Continued from page 344)

five hundred cubic feet (approximately
8 x 8 x 8 feet). These data, and the small
size of the hole originally made by it in
the stack, appear to warrant the supposition
that when travelling through the air, its
shape must have been that of a small and
clongated comet. of molten and vaporous
consistency.

The substance of the meteorite, of which
samples have been sent for expert amalysis.
appears to an unskilled observer 1o include
three fairly distinct classes of material.
Firstly, at the point where the head of the
metearite  presumably reached. it consisied
mainly of a dull slate-grey igneous rock,
fairly heavy. and marked with spots and

(Continued from page 323)
Mr. Peck comprised a high tension 60
transformer, Pprotective

d to the d

ter-

ross which was connected the
.M::xxuap One side of
grou dnnl across the ga]p

veins of dark turquoise bhhic. Secondly,
there was a certain quantity of jet hlack
highly glazed slag resembling black vol-
canic lava. with numerous air pockets and
similar trquoise veins. Lastly, aud roughly
whiere the tail wonid have ended up. were
quantitics of material resembling grey coke
in appearance and weight.

All the material is very friahle, most oi
it being comparatively light.

A curious feature is that, at any rate to
an untrained eve, there are no traces of the
pure iron which is commonly seen in small
meteorites.

Contributed by Major Cor. BroNrow,

Stafi College, Quetta, Baluchistan, India.

an-Made Lightning

plates in each series of the framc.
plates are made of glass coated on both
sides with tin-foil. The insulated stands as
shown will hold forty-eight frames or cells,
or a 1nal of four hundred and eight con-
denser plates. The capacity per plate is
0112 microfarad, and per cell 00112 micro-
farad, The cells are readily arranged in
multiple and series combinations as required.
Three cells in serivs on each side operate
satisfactorily at a million and a hatf volts
maximum to ground. The resistance used
he sh.um oscillatory circuit was a water
having a value of 5,000 ohms,

These

is donc, the source of light is
a pleee of yellowish red en-
hich, of course. passes only
t :m:i the printing paper
r ass, slightly weighti

X ‘ézrs“' i et

w :tarl.' Then the
CO t is removed,
ape be exposed. 3



New X-Ray Plates

part to yellow light. The photographs of
the hand will demonstrate this point. In
both cases half the plate was exposed 10
the action of yellow light before the
X-ray pictures had been taken. Note that in
one of |.hcm the cffect of the exposure to
vellow light has completely obliterated the
details of the X-ray photograph, and, in
fact, has almost totally destroyed the effect

By DR. H. BECHER

(Continued from page 344)

of the X-ray on that lialf of the plate Thi:

is the ordinary photographic plate
the Neo-Réntgen plate, however, the effect
of the vellow light was atmost nil. lror this
reason, developing the plate @ considerably
fucilitated, as the plate can be exposcd 10
vellow light and the attendat, who necd not
be a skilled operator, can examine the plate

1 a rather brilliant light without necessarily

A Small Hydraulic Die and

A valve is also included in the line from
the top of the cylinder to the supply tank,
and this continues to near the bottom of

the tank.

.'\'shon pipe line is run from the upper
portion of this supply tank, this, too, with
a valve. and the end is uptumned to take a
small funnel. The grease is poured into
the tank through the funnel until the lower
end of the supply pipe is covered for a foot
or more. The valve is then closed.

Next the air pump is started, with the
ralve in the outlet pipe closed, until the dial

(Continued from page 358

registers one hundred and fifty pounds. The
die is now ready for use. When the dis
charge pipe valve is closed and the sup-
ply pipe opened. admitting the grease under
pressure 1o the cylinder, the piston is forced
down. When the metal has been formed, the
supply pipe valve is closed, and the dis-
charge pipe valve opened, frecing the grease
as the coil springs force the piston back 10
its place. The process is then repeated.
Since grease cannot be compressed, the
amount used each time is less than a half
pint  which accumulates in the discharge
pipe. After the grease in the supply tank

giressing at pnssihlc results, T
i of the plate under a ruby li:ﬁlev""‘"la.
fore, completely {louc away with, hns. thegy,
i if e new ‘,\-ria;' plate wonig goolom
general nse, nneh clearer Norg, Iy,
wonld e possible: the (im(.yo'}h":oxraph‘.
conid e rlccrcalscd;] an maskilleg gostre
conld develop the plate in & rogm n'au,,
g

with vellow hght,

Punch Press

runs low, the air is released and ¢
again transferred to the supply ‘!‘Ilc‘kx'“‘!
Since heavy grease is used, there Will b
no leakage past the rings, if they have e
made accnrately. n
Assuming a working pressure of one hun
dred and fifty pounds then the fnrmm;
would * R 10 find the total pressure.
22 equals four X 3.1416 cquals 12,564
and 12.5664 X 150 equals 1884.96 Ibs, or the
total pressure, discounting no loss by fri.
tion. Assuming that this loss is 8% o
150.77 Ihs. then the total pressure will be
1728.18 1bs.

Practical Chemical Experiments

absorption of oxygen in the air surround-
ing the funnel by the alkaline pyrogallate
solution in the funnel. Gently pinch the rub-
ber tube. A bubble of air will rise throngh
the liquid in the funnel and the liquid will
enter the test tube, Keep the funnel almost
full of the liquid and when the level ceases
to sink, invert the test tube and clamp it in
the position shown in the photograph. Keep
the level of the liquid in the funnel and in
the test tube on the same horizontal line us
shown, and tie a string or spring a rubber
band around the test tube at the level of the
surface of the liquid. “Also secure a string
or rubber band aronnd the tube at the level

By RAYMOND B. WAILES
{Continued from page 355)

of the inner end of the stopper in the test
1wabe. Unclamp the whole set-up and rinse
with water. Now pour water into the tube
until it comes to the mark marking the inner
end of the stopper, and measure in ¢c, the
amount of water. Call this number “Y.”
Mecasure the water contained in the test tube
up 10 the other string, aud call this number
of cc "O." Multiply this last number in cc
("0") by 100 and divide by the number of
cc *Y.” This will give the per cent of oxy-
gen in the air in the tube, or, in the at-
maosplere.  For imstance: Y is found to be
S ec: X, 64 cc. Then:

305 :6.4 ::100

or, when this is caleulated, B, or the pr
cent oxygen is fouyd to be 21

The alkaline pyrogallate combines chemi-
cally with the oxygen, and cauges a vacuum
in the test tube, this sucking meore of the
liquid in wntil the pressure inside equab
that of the outside air. Rotating the tet
lube serves to faciliate the absorption of
the oxygen. The test tube should he handled
as little as possible for the heat of th
hand will temporarily expand the remaining
nitrogen in the tube and lewer the result

(Concluded in next issue)

Uncle Sam “Heeps Tab” on Fliers

bulletin board. Chairs, tables and lockers
in which to deposit equipment are among
the facilities at the disposal of aviators visit-
ing Bolling Ficld.

supporting vehicle whereby the War D

(Continucd from page 343)

Wiré€less telegraphy, quite obviously, is the

e-
the
Not only

partment keeps momentary track of
progress of its aircraft in flight.

operations office at  Washingto®
equipped  with complete radio apparatt®
but wireless facilitics are in service at t¢
otler important points along the airva

is  the

Radio for the Beginner

akes a lot of time and some-
es cuss words. \When the op-
at last gets wise and wires the
> €0 nient switches so that the
made in an instant, he al-

he did not have seuse

n on radio
A

{Continued from page 366)

best known to the station master, all the
gates are barred except No. 9, so the
electron has to make the long circuit up
through Gate No. 9 and come back to
Track No. 1. Each switch point repre-
sents a certain distance that the current
must travel in going from the anteuna
to the ground. The shorter the wave-
length, the shorter the distance. Thijs
switch sometimes has two arms, making
two €0 s at the same time. This is

b design of the windings
inside. The leading arm
the amount of inductance

any given Iscuing.
ar yhe_purc hased and as-
T Even t

o el
ever developed is the serics-parall

" N .\ i

switches. The function which gave 't
ten

ample one used to lengthen OF Sht::w
the fundamental wave-length of av 2
which shortens the wave-length, 10 :'
allel connection, which lengthen?
wave. It has many other uscs . ‘
a meter, 1o either of four circuits: dﬁ
one set to another; changing € ]
from loud speaker to phone; ¢
S0 that they can he used W!
more sets, one at a time: rev!
necting phones with either
more sets; putting a battery

name is to change a condenser (oY o
na cireuit), from a series comnecti®®
ing: connecting an instrument. §

g aerial aud ground counections
teries in and out; connecting ]
larity at the terminals of the

or discharge, ctc.
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(f An Ordinary
Electrical Worker

* Can Command $60 per Week,
You, As a Graduate, Can Easily

EARN $100.00

You can complete ou

Hears Mo, 3 of is weadertd mow plas of
udyiag olastrisity of home.

A Short-Cut to Big
Money

We operste, in Milwaukee, the Jargest Blectrical
chool in the United States, The lewsons are writ-
ten in simple langusge, and anyone who ean read
8 newspaper ean understand them. With the
help we offes students, who study at home an
e or two each evening, through the President’s
lectures given in our Radio Brosdeasting Departe
ment, reaching every eity, town and hamiet in
e United Ststes, you get, twice a week, free,
knowledge that will help you smazingly in yous
sudies,

We loan you the hig Iaborstory sutfit shown in
this sdvertisement, and a similar outht, later,
Other helps and suggestions are sent 3% fast as
yons are ready for them. Every student receives
the persemal instruetion of the President of this
fsimous school.

WEEKLY

‘I'he ficld of opportunity for the well-trained electrical man is practically
unlimited. Billions of dollars arc invested in this great industry. Thou
sands of men are employed in it—but the demand today is for men who
arc trained specialists. These men command handsome salaries—$2,500
to $6,000 and up to $10,000 a year and more. Why don’t you get into
this fascinating, highly paid ficld of work?

¢ Home Study Course in Practical Electsicity within six months froin
the day you sign the coupon below. FElectricity offers a better chance for advancement and
a bigger stasting salary than any other trade or profession.

With our certificate of qualification you can enter this great profession and as you advance
in knowledge and expestness, your salary will be increased surprisingly.

Sign the Coupon Today

Give us the opportunity of putting all the facts
before you—of telling you about what we can do
to help you get started.

We make it easy for you to learn. Don’t delay,
as our offer will be withdrawn when one thou-
sand sdditional students are enrolled.

:’,XTV,N!\'IOPN DIVISION,
Sevnot, or Encinerein or Miswaukee
Dept. V. F. 1, 415 Murchall Street. Milwaskee, Wis
Please send me free and without any ohligati
:I':-'u'iml of the l"i'ﬂre-'«lmi'o Metzan"":;znl:rl
s of your cial er to bo
'V,kur’kﬁy.‘” offer ome students in Prac

Addrecs

Stare
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Wouldn'’t Stay Down

HE was putting in long hours at un-

skilled work. His small pay scarcely

lasted from week to weak.

He saw other men promoted. Then
he learned the reason. They had special
trmmqg. He made up his mind to get
that kind of training.

He sent to Seranton a eoupon like the one
below, That was his first step upward,

The reward was not long coming—an increase
in salary.
he is Superintendent.

it just shows what a man with ambition can dot

What about you? You don't have to stay down.
You can elimb to the position you want In the
work you like best.

The way to do it is easy—without obligating
yourself in any way, mark and msil this coupon.

INTERNATIONAL CORRESPOMDENGE 5CHOOLS

Bax 6200-C. Seranten. Penna,

Without cost or oblicstion on my part. please tell me
her T ean qualify for the positum or in the subject betore
which 1 have marked an X:

BUSINESS TRAINING COURSES
v

Industria) Management Advertising

Personnel Organizatics ter Letters

Trafbe Management Farelen Trade

Businats Law Stenography and Typing

Banking and Basking Law Rusiness English

tinciuding ©.P.A.) [JCHril e

Nicholson Accounting Rallway Mail Clerk

Bookkeeping Comman Sehoo! Kubjeets

it Hich Sehool Bubjects

te Becretary
Buu:nu Spenish [ French Mustrating
TECHNICAL AND INDUSTRIAL COURSES

Architect
Biwe Print Brading
Contractor and Bullier

Concretr Bulider
Mructeral Engineer

x H
Automobile Work
Atrplane Englnes
Agriculture snd Poultry
Mathegatics

3-2723

Then he was made Foreman. Now |

I Doc

|

| ments he administered a local anesthetic ;

Oqﬂﬁ. Mrs. Soda,” apologized the

" 1% Augug

Advanced Chemistry .

By JACK G

professor droj ex
rat and Mag Nesia made a
C

ash for frec-

Early in the morning pedestrians on Arll-
ington Avenue were attracted by a sign in
brilliant letters

DEATH IS ONLY A DISEASE.
IT CAN BE CURED BY
PROFESSOR PAUL CARBONIC

Professor Carbonic in the mornimg be-
took himself to the nearest hardware store
and purchased the tools nccessary for his
new profession. He was an M.D. vand his
recently acquired knowledge put him in a
position to startle the world. Having pro-
cured what he needed he returned home.

Things were developing fast. Mag Nesia
met him at the door and told him that Sally
Soda, who was known to the neighborhood
as Sal or Sal Soda generally, had fallen
down two flights of stairs, and to use her
own words was “Putty bad.” Sal Soda’s
mother. in sending for a doctor, had read
the claborate sign of the new cnemy of
death, and begged that he come to see Sal
as soon as he returned.

Bidding Mag Nesia to accompany him,
be went to the laboratory and secured his
precious preparation. Professor Carbonic
and the unwilling Mag Nesia started out
to put new life into a little Sal Soda who
lived in the same block.

Reaching the house they met the family
physician then attendamt on little Sal.
tor X. Ray had also read the sign of
dlg professor and his grecting was very

*“How is the child?” asked the professor.
“Fatally hurt and can live but an hour.”

Then he added, "I have done all that can
dotte.”

“All that yox could do,” corrected the
professor.

With a withering glance, Doctor X. Ray
left the room and the house. His reputation
was such as to warrant no intrusion.

—AND THE CHILD LIVES

“I am sorry she is not dead, it would be
easier to work, and also a more rcasonable
charge.” Giving Mag Nesia his instru-

this done he selected a brace and bit that
he had procured that moming. With these
instruments he bored a small hole into the
child’s head. Inserting his hypodermic
needle, he injected the immortal fluid, then
cutting the end off a dowel, which he had
also procured that morning; he haramered
it into the hole until it wedged itself tight,

Professor Carbonic seated himself com-
fortably and awaited the action of his in-
Jection, while the plump Mag Nesia paced
or rather waddled the floor with 3 bag of
carpenter’s tools under her arm.

The fluid worked. The child came to and
sat up. Sal Soda had regained her pep.

“It will be one dollar and twenty-five
professor.
to make that charge as it is so in.
work on them when they are

HUEKELS

professor awoke ang hag g,
7 e
The man cntered hurriediy, hap &
i M by
“1 am. what can 1 do for yous

in 3 the Man hcsim& A
friend has just been killed in 0 e
You couldnt—"he hesitated 5. 3
“[ know that it is unbelievabje * "
the professor, “But I can” * iney
A TOUGH CASE

Professor Carbonic for
suffered from the effects O?U:wwi:;“ 1Y)
His fcars on this score had fecemly 1o
cntirely relicved. He now had ,h'thm
scription—Death no more! The s o
discovery, and the happenings of the ]
twenty-four hours had began to take dx‘_"
on him, and he did not wish 1o make sy
call unti! he washfccling better, -

“I'll go,” said the professor after a
of musing. “My discoveries are (J’f’ﬁ
benefit of the human race, 1 MUst 1ot ¢oq,
sidl::lr mysclﬁf." 3 ”

¢ satisfied himself that he had anf

tools. He had just sufficient of the pra(lp:’
tion for onc injection; this, he though,
would be enough; however, he placed a
his case, two vials of different solutie
which were the basis of his discovery. Thee
fluids had but to be mixed, and after the
chemical reaction had taken place tie peep-
aration was ready for use.

He searched the house for Mag Nesa
but the old servant had made it certain that
she did not intend to act as nurse to dead
men, on their journcy back to fife Re-
luctantly he decided to go without her.

“How is it possible!” exclaimed the
stranger, as they climbed into the waitng

ine.

“I have worked for fifteen vears téfore
I found the solution,” answered the pro-
fessor slowly.

"1 cannot understand on what you coul
have based a theory for experimenting o
something that has been universally accepet
as impossible of solution,”

“With electricity, all is possible; 35 |
have proven.” Seeing the skeptical
his companion assumed, he continued. “Elet-
tricity is the basis of every motive pose’
we have; it is the base of every formate®
that we know.” The professor was Wars"
Ing to the subject. -

. “Go on,” said the stranger, “I am v
interested.”

“Every sort of heat thar is keo*®
whether dormant or active. is only cac 3
of the gigantic force electricity. The beet
of our knowledge of electrcity has b
gained through its offspring. m: :
A body entirely devoid of electrictss
body dead. Mzgnetism is apparent & v
things including the human race. 3%
Presence in many people is prominent-

“But how did this lead to vour X<
ments 2" iz,

“If magnetism or motive force. & ﬂ‘m‘
SPring of electricity, the human b e
and does contain electricity. T‘M wl
more electricity than the human J‘
induce is a fact; it is apparent w
that a certain amount of clec “'ﬂ-"‘

Bt
3

3

generated within the human body,

out aid of any outside forces Scienct

known for years that the

broygh! into action through the
ain
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1,000

PERSONS WILL DIE TODAY
—MANY BEFORE THEIR TIME

Of the thousands who die from respiratory diseases, bronchitis, pneu-
monia, kidney diseases, tuberculosis, influenza, and intestinal dis-
orders,.a large proportion would not have died if they had been able to
recognize early symptoms and had known how to treat themselves.

LMOST always the persons who die
before at least seventy or eighty
years of age deliberately rob them-
selves of yvears of life. And the

persons who do not enjoy good health
throughout life almost always rob them-
selves of Nature's boon to mankind, which
is perfect health

Nature always warns of impending
sickness. The occasional beadache, that
tired, exhausted feeling, loss of appetite,
a casual cold and other slight disarrange-
ments are Nature’s warnings to you that
your body isn’t functioning properly or
that you are mot living and eating cor-
rectly

You can rule your health just as surely
as you canp 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. 1If
you don't know what her requirements are,
you are sure to blunder into some kind of
sickness—perhaps fatal disease.

How to Know Nature’s Re-
quirements, Her Laws
for Health

Bernarr Macfadden’s Encyclopedia of
Physical Culture tells you how to build
rugged health, vitality and strength. It
gives invaluable information on fasting,
diet, exercise, and hydropathy for both
health and beauty building. 1t gives a
thorough and extensive treatment on the
laws of sex, the attainment of viriie inan-
hood and womanhood, and bappy. suc-
cessful parenthood, together with the de-

How to—

possess exhilarating health cvery day in
the year

know your own body

eat for bealth

diet for the cure of discase

know the art of food preparation

build a powerful physique

correct physical imperfections

become a phbysical director

avoid unbappy marriages

avoid discase

ast as 3 curative measure

cure by bydropathy (bea! by the use of
water.

apply all methods of drugless healiog
Kive Brst aid in emergencies
zpply I_:om; treatment ior d{iscue
T4 ize diseases by manifestations
bulla rervous epergy
treat the common forms of disease
uaderstand the process of reproduction
t by laws of sex and marriage
eat diseases of women
diagnose diseases
have healthy and vigorous chiidren
trear female disorders
treat male disorders
n virility and manhood
care for the complexil

on
manicure; care for the hair and feet

cultivate the mind.
.. are o:ly a lt" uf‘ the matters
n the

tails for the diagnesis and treatment of
all sexual diseases. It contains many
handsomely illustrated charts on anatomy
and physiology.

Bernarr Macfadden has spent more
than thirty years in guiding physical
wrecks back to glorious health and
strength. Out of this experience he has
built his Encyclopedia of Physical Cul-
ture. It is comprehensive and complete in
every sense—is neither dull nor technical
—and you will easily understand every
page and every word.

ENCYTLOPEIM
or
PHYSICAL
CULTURE
MACFADOEN.

VOLUMEN VOLUMEV

“Plain, sensible, and priceless”
writes one grateful owner

“l cannot express the wonderfu! value
of these great books," writes one owner,
“and feel they will lead me to a successful
married Iife, as 1 have recently married.
They are a plain, sensible and priceless
guide to a perfect physical life”

Another owner writes: “l wish to thank
Mr. Macfadden for his great work. The
Encyclopedia is going to be my best doctor
now and always.”

What would it be worth to you to be
able to instamtly identify in its earliest
stages amy sickness or disease that might
overtake you or any member of your
family? To enjoy perfect health, almost
complete freedom from sickness, doctor
and hospital bills, and no days of suffer-
ing and worry, or salary lost through
sickness?

FREE Examination of Any
One Volume
Vol. 1. Anatomy, physiology, diet, food

preparation.
Vol. 2. Physical training, gymnastics, cor-

ENCYCLOPED) (NCYRLOPEDN
or (14
PRYSICAL PAYSICAL
CULTURE

WACHDOIN  MACFADOR

rective exercises, physical culture
exercises for women, sports, ath-
letics, beauty culture.

Fasting, hydrotherapy, first aid,
spinal manipulation, mechanical
diet and regimens.

Diagnosis and detailed treatment
for individual diseases, alphabeti-
cally listed.

Sex hygiene, physiology, mother-
hood, pregnancy, maternity, baby-
care, disorders of men and women.

may have any one of these vol-
unies that you select for five
days personal examination.
Just il in and mail the cou

n to us—or a letier or post:
card will do—and we will
immediately send the chosen
volume to you.

Send No Money

Remember, you de net
lace yourself under any ob-
igation, neither do you send
any money in advance in
order to have any volume you
wish to examine sent to your
home—the five days’ examina-
tlon is free.

After you have made your
examination. if you decide
that you want the Encyclo.
pedia. just send us a deposit
of only $2.00 and the other
four volumes will be sent im-
mediately to you, prepaid.
Then. all that you pay is only
§3.00 2 month until you have
paid the total cost of $35,
for the full five volume sct.

If you decide to pay ail
cash, just send only $31.50.

ut, of course, it isn't at all
necessary to send all cash un.
less you really want to do so.
We gladly extend the monthly
payment plan_to you.

With each purchase of the Encyclopedia we
include a full year's subscription to Puvysicar
Curture Magazine—no matter which plan of
payment is adopted.

f you are anxious to keep your present good
health, or are eager to restore yourself to good
bealth. you should at least examine one volume
of this ‘wonderful Encyclopedia, Sign and re-
turn the coupon today. oy risk nothing, nor
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Make

Opportunity

Yor the most pare,

ity comes
tothose who fairly
burn for it~ in other
wonds to those who

make Opporcunity  f
xg\stciin‘d ot wait g f
2o O

“YoureRight! .

Whereid You Learn That?
Nine out of 1en young men are waiting for
Qppunuuily. They wish, they dream, they

sigh.  Often: they complain.

The tenth man s looking ahead, secing
what he can create for himself one, two or
three years hence.

If you are onc of the “tenth® group, we invite
you to writc for a belpful chart showing how to
plan your spare hours for a bigger carcer, We will
tell you about a new type of instruction-by.mail
service that Is bringing every month scores of Jet.
ters telling of new positions and responsibilities,
more comforts and privileges, bigger lives,

An Indiana student writes: "I have been asked
by directors and large stockholdérs to take the
cashiership made vacant by the promotion of Mr,
B This marks a big upward step for me.”

Some of Qur Correspondence Courses

Sehosl of Commeres

detorral frome.

Sutunsay beenin,

Sehool of Engineering

Arcountancy Arhitecture
Advertising Automabile (ourses
Hetter Lettecs Rulldinc Canstruetion
Raokkeepin; *il Engineering

Husiness Adminisiration
Business Arithmetie
Rusiness English
Rusiness Law
Commerrial Art

Publie Bpeaking
Halesmanship
Shorthand and Typesriting
#how-Card Writing

TrafBe Manscement

High Sehool

Tunior Hich Rehont

First Year Hich Rehool
General Bich ehoot Foanish ‘
Tommerelal High Rehnol Fhysieal Diractor's Trofaing
Trade Hish School Poultrs Hushandry

Start Opportunity in your direction by mark-
ing and maillng this coupon.

ionecete Ko ineering
drafting Coarses
Flertrical Engineering
Poremanshin
thematical Courses
anical Fagineering
Radlo Telegraphy
Radie Engineerine
Kteam Engineering
Rtrueturat Dratting

Miseellanseus
Appliad Pryeholagy
French

Without oblizating me, plsase sdvise regording the courss in

Advanced

we must replace the fluid or the sal am
moniac or we lose the use of the ‘.f.tlcrv o1
body. I have discovercd what fluid to nsc
that will with the brain cells produce the
clectricity which the human body is unable
to induce.”
‘We arc here,” said the stranger as he
brought the car to a stop at the curb.
“You are still a skeptic,” noting the voice
of the man. “But you shall sce shortly.
The man led-him into the house and intro-
duced him to Mrs. Murray Attic, who con
ducted him to the room where the deceased
Murray Attic was laid. .
Without a word the professor began his
preparations.  He was ill, and would have
preferred to have been at rest in his own
comfortable house. He would do the work
quickly and get away.

THE PROFESSOR OPERATES ON A DEAD

Selecting a gimlet, he bored a hale through
the skull of the dead man; inserting his
hypodermic he injected all of the fluid he
had mixed. He had not calculated on the
size of the gimlet and the dowels he carried
would not fit the hole. As a last resource
he drove in his lead pencil, broke it off
close, and carefully cut the splinters smooth
with the head.

“It will be seventy-five cents, madam,”
said the professor as he finished the work.

Mrs. Murray Attic paid the money uncon-
sciously; she did not realize, whether he
was embalming her husband or just trying
the kecnness of his new tools. The death
had been too much for her.

THE DEAD COME TO LIFE

The minutes passed and the dead man
showed no signs of reviving. Professor
Garbonic paced the floor in an agitated
manner.  He began to be doubtful of his

Speed
By HAROLD F. RICHARDS, Ph.D.
(Continued from page 337)

logarithm of 2, which is 0.69315; multiply
the latter by the product of the resistance
and the capacity, which are, say, 1200 olims
and 0.0000002 farad (0.2 m.f.), respectively,
and we have as a result the time, which js
0.000167 second. Dividing this number into
the distance between the two contacts, one-
half foot, say, we find the speed of the
bullet to have been 3,000 fect per second,
or 2,040 miles per hour. ’

CHECKING THE ERROR IN MEASURE-
MENTS

By adding one resistance and two sw;j
to the apparatus shown in Fig, Z,S:Vrctl:‘:vs!
casily detect any error that may have re-
sulted from inaccuracy of the galvano.
meter. The modified instrument is shown
in Fig. 3. Here, when the battery switch js
on side 1, the current flows through
. Ry, and back to the battery ; but the
is charged only to the voltage-
the terminals of R, When
reaks contact C, the condenser
R, untit C, is broken,
ated its residual

Inveniion

for Augml, Iy,
Chemistry

ahility to bring the man hack s
continued his tramp up and dowy p: i 1,
His heart was affecting him, L
tempted to return the seventy.fiy, o
the prostrate  wife whcn_‘rHE gu to
MAN MOfVlzD! I Ep
The professor clasped his
throat, s-ixh his head thrown h:;‘fsdlo iy
to the floor. A fatal attack of the h:om
He became conscious qui W b:)n
there,” he whispered, “Mix—, it_tks
tion.” He bccame unconscious et

a
i
The stranger found the gimley E:‘;'
a hole in the professor's head, hastily x;zir
one of the vials, he poured the contents iy
the leeply made hole. He then realizeg uuo
there was another bottle. y

“Mix them!” shrieked the almost hysteri.
cal woman.

It was too late, the one vial way
and the professor’s body lay lifeless,

In mental agony the stranger grasped the
second vial and emptied its contents 35
into the professor’s head, and stopped the
hole with the cork.

Miraculonsly professor Carbenic opened
his eyes, and rosc to his feet. His eyes were
like balls of fire; his lips moved inaudibly,
and as they moved little biue sparks were
seen to pass from one to another.. His hair
stood out from his head. The chemical
reaction was going on in the professors
brain, with a dose powerful enough to re-
store ten men. He tottered slightly.

Murray Attic, now thoroughly alive sat
up straight in bed. He grasped the brass
bed post with one hand and stretched out
the other to aid the staggering man. !

He caught his hand ; both bodies stiffened;
a slight crackling sound was audible; a bloe
flash shot from where Attic's hand made
contact with the bed post; then a dull thud
as both bodies struck the floor. Both clec:
trocuted. and the formula still a secret

empty,

have been so chosen that, if the previodd
determination of the speed of the bullet W;’
correct, the voltage of the condensef, afte
the bullet has been fired, will be €
cqual to the voltage-drop across Rs ]
any deflection whatsocver of the sensi™
galvanometer is due entively to the
of the previous determination, provid
course, that the two bullets traveled al‘
same speed. In practice, the speed
Biven projectile is usually known apP
mately before the measurement, SO 1
Investigator can use the more refNC
strument at the beginning, setting it &
cxpected speed and then correcting
speed, in the manner described, to ¢
in one million.
HOW MAGNETIC INDUCTION M]
SPEED OF SHELLS
The foregoing method is not *'u
for making several determinations
speed of the same projectile at
Pomts of its path, owing to
the shell must necessarily
jects and may therefore be
slightly slowed. ~Measurements
nature are necessary, however,
test the effect of air-resistan
cordingly the pallisticians of
Ordnance Div

of
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CIRCUIT *B" BATTERIES
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COIL. MOUNTINGS
X340 Three-cell mount-

. .....83.98
Two-coll mount~
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yILD YOUR SET WITH BARAWIK STANDARD RADIO GOODS

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

FAST SERVICE--TRY US AND BE CONVINCED

return the goods

Caretully m-d.-——nm
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10000
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ONE-PIECE DIAL AND KNOB
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'uh eluu plein  engraved

n
u‘llhu 'Mlo enamel. R
knob hand.
stiraetive n.u partwen.

THIS GUARANTEE PROTECT: =
s Toae aaht por LROTECTS YOU—Examine the goods we ship you.

It you are not satished with your

t once and we » will refund the price you pald.

construction. Sceuraie
formes of genuine
solld mahogans.  Correet
induetive  ratios.
behed windings.
Highest
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nelud.
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MOULDED VARIOMETER
l' ellehed Dbisck
oulded  rof

n
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dirabie Instrament
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iee .
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[
woidered faxible eabies eliminaiens rontact nolses.
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MAGNET WIRI
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SOLID BARE COPPER WIRE
Rolld hare conver wire for serlals, leads or
wiring Instrements.

re Copper Wire, slze
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Bars Copper Wire, size 12
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/3 NEW POPULAR

RADIO

PATTERNS

: 3 jes” ¢ ise full size work;
These three additions to the “Radio Constructor Series” comprise full size Wworking

diagrams and

PACKET No. 4
How to Make a Reinartz

PACKET No. 5

PACKET No. 6
How to Make a Cockaday

Each packet contains complete inst

How to Make a Reflex Receiver

needed, directions and pattern for drilling,
to tune the circuit. Sets constructed from th

; i ildi st popular radi
complete instructions for building three of the most pop radio sets

now in vogue.

‘“".m%'ﬁe‘fw""
N

Each Packet
Complete

50c

including the tools required, parts
mounting and wiring and most important of all, full instruction en how

ese plans have been thoroughly tested and pronounced perfect,

Receiver

Receiver

ructions for the construction of these circuits

4

NEW SUPPLEMENTS

Tothe Famous 20 Radiophone Diagrams and Hook-ups

4

We could not improve the ones we alread
keeping our plans and diagrams u
ADAY CIRCUIT
NEUTRODYNE

v had but to live up to our policy of

P to date we added in sheet-form the COCK-
REFLEX CIRCU I'T, REINARTZ CIRCUIT AND

CIRCUIT. The other circuits in this series are:

Single Shde Tuning Coil with Crystal De. 73
ect

D= QRO S SOy
By e+ ot s St S g e

t ar,
2. Double Slid2 Tuning Coil with Crymal De 12
omascA e T30 TAB Caay moem G tector,
o 3. lLoose (‘nupln with Crystal Detector 13
4 Rq_meuqu set, using 2 glide tnner 14
s in Audion Detector Circuit,
6. Feed-back Circuit with a2 loase Coupter. 18
7 erm\ll'udngs Feed-back Cireult. 16,
& Standard Short Wave Regenerative Ser 17
This Packet, Complete * Honey comb “coil Recelver for all wave 7
e ng .
Ith 10 Shml'lﬁwave Regenerative set, with 2 step :‘9‘
ampither.
4 New Supplements 20

In addition to the abave con,
includes a four-page instruct;
diagram in detail, also, “HOW TO READ
GRAMS” — “HOW TO FOLLO
CUITS” and. A COMPLETE KEY OF
THE MOST COMMONLY USED
RADIO SYMBOLS.

nection diagrams

Oc

From Dealers Whose Names Ap-
~ pear on Page 316

- Circuit for climination of induction from

- S-Watt Radlo-phone, 4
- 10-Ware l'hunev nn':I'C.W. Transoitter.

3

. plaining each

W CIR.

Conbination Circuit for Long and Shert
Fave. .

Detector and Two Stage Awmplifier with a9

tomatic Filament control Jacks.

Single Circuit Regenerative Tuner.

fower Hnes,

-00p Aerial Receiver.

Radio and Audion frequency amplifier-
;

ircuit of 2 C.W. Transmitter for 1o¥
power,

izh Power CW. Transmitter,

the packet also

DIA-
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The **Rico™

TUNED

the American radio public in full confidence
that we have produ e lowest pri
and at the same time the highest class loud
speaker om the market today.
The “RICO"” TUNED MELOTONE SPEAKER
i not a makeshilt, not a toy, but a high grade
scienlific instrument, built in very large quan
btits in order to give the public the sdvantage
of our low manufacturing costs.
These are the specifications :
Adjustable and tuned “RICO” Loud Talker, fit-
ted iz cast metal base, handsomely fnished,
‘m l;? ;tm:i of ?_aked enamel t
A -plate: "
Foll fioe homl? polished gonseneck;

HIS loud speaker is the outcome of several
thousand experiments, and we present it to

Five-fool atuchmeat cord.

THE FEATURE

Dur cross-section diagram shows owt pew adjust.
- . it is possible ;a m:hke this
ire out almost any sound within rea-
iy 1"’ MELOTONE SPEAKER can not pos-
The alter nor rattle under any cifcomstances,
new  devel : "
iy lopment ecomprises ~a  specially-

T:d‘ Pure Para Rubber Gasket, accunately
fng o toon which the diaphragm rests. By tighten-
Tt aovening the shell of the receiver its diaph-
towarq PPTo3ches or recedes the demired distance

7 Kv"‘l from the pole pleces, remark-
does s ‘e ddiustment, and ro wonderfully exact
a0 be reagily o827 soBnd volune or quality

For i - .
in quies, * Eiven adjustment will briog in cer-
It 4 iy your O sound heretofore upobtainable.
SPEAR AR Power to TUNE the MELOTONE
Doderate o UCh & manner that § you wish a
Roar il yog nt ol sound you can readily obtain
erts, e ®ish volume, ‘as, for instance, band
*Ougly Miustment can be made instantan-

L —
w70
INDUSTRIES
CorporarioN
Street, New York City
* Ricotrade, New York.

D iatributer
W, Lake BL. Chisags. L

By means of this new adjusting leature, the diaph-
ragin can moved to or from the pole  picces
from .006" to .025". To make the adjustment,
simply screw the casc within the base of the
speaker slightly backward or forward, No screws,
no nuts, no fussing. no damsged diaphragm

ACOUSTIC FEATURES

After you have listened to ail of the eapensive loud
lalkers, all we request is that you give oura a
trial. You will find that it compares favorahly
with the higher priced loud speakers on the market.
The “RICO" MELOTONE SPEAKER gives qual-
ity and wolume, without distortion, due to the
tuned leature.

RUBBER GASKET

o or three stages of amplification, any good
ﬂi;'oum with the “Rico" Meiotons Speaker will
bring in the sounds laud andvcltlr to 6H a large
roam or haﬁ. ‘I‘hq fibre horn gives the mellow tone
that is sought by every radio enthuslast. There {s
a richness of sound that comparedy most [avorably
with the most expcnsive horms on the market today.
In appearance, the “R1CO" MELOTONE LOUD
SPZAKER is 3 rich:looking and accurately, as
well as scientifieally cnnnmr:;ﬂ L:stln:m;ni:,hi;h‘:x

i on{ e st fu 8
pakatiich Srahess, I.nmrl!'lhu the apparatus will

the size is not »o
IY;':"Ir:t‘:nm reome. Bate is equipped with felt. to
cesonance effects and to prevent the

overcome
marring of table tops.

IR3

No. 250

Melotone Speaker

The dimensions are as follows: Length overall,
1434 inches; lLength of horn, 1124 inches; Diam
eter of bell. 634 inches; Total height of instrument.
9 inches: Diameter of base, 5§ 13/16 inches; Total
net weight, 3

Each MELOTONE SPEAKER is onclosed in a
heavy corrugated box, and we guarantee sale de.
livery to you.

Order from your dealer or direct from us.

SPECIAL OFFER

W are »o convinced that you will he enthusiastic
about this loud speaker that we make this unuaual

offer:
SEND NO MONEY
USE COUPON BELOW

We require no money in advance,—no deposit,
All you need to do s to sign the coupon and we
will wead the MELOTONE Speaker at onee. the
minute we hear from you.

Al MELOTONE Speakers are guaranteed to be as
represented by us in this advertizement,

Note: The “RICO” TUNED MELOTONE Loud-
Speaker No. 280 must be used in connection with
a4 1. or 2-stage amplifier or more.
Send for free trated literature of
phones; “Rico” I'honodapters; "Rico
speaker phones ; fibre “Ricohorna.™

r’-——SEND NO MONEY————

couPoN aars

ico” Head.
tuned loud-

Radlo Industries Cornoratien

131 Duane Street, New York

Gentlemen :—Plesse send me by Paresl Post
“Riro™ TUNED Meiotane Bpesher for which 1 wil} I::;
the posiman the amount of $6.40 plus postage

Tou gustanter that the “Riro” TI'NED MELOTO!
spemker |1 etarily ax represented by you. N

NAME
STAEET AND NO. .

oary sTATE .
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A TRIUMPH N RADIO ACHIEVEM

THE SINGLE TUBE... RADIO FREQUENCY SET ',
$ l 000 Without ( . NAT'ONAL

== Tube

wanre | || | (MONODYj,
Interchangeable : . _ %

Inductance Coils

THE IDEAL VACATION SET
CLARITY VOLUME DISTANCE SIMPLICITY ECON

For many months our radio engineers have been exerting their efforts toward developing the ideal tube set. They knew id
fions of homes would welcome the low priced instrument that embodied simplicity of operation with 2 minimum cost of ¢
They wanted an instrument that would bring in volume and distance, clear and loud, with a single control, an ingtru0ct?
would be classed as 2 work of art, the possession of which anyone would be proud. That their untiring efforts have been 07
with success is now certain.

The NATIONAL MONQDYNE TUBE AIRPHONE inciudes all these features and more.

e iRt et

i The MONODYNE CIRCUIT is one of the most radical advan
strong Circuit. Parts heretofore considered essential are omitted
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Speed
(Continued from page 380)

SR -

shell, 3 or 6 inclies in diameter, for ex-
ample, is first magnetized and then pro-
jected as to pass successively through
the centers of two solenoids. The momen-
tary change of magnetic induction through
these coils of wire, due to the magnetic field
which the shell carries with it, produces
(wo instantancous surges of current in the
primary circuit, separated in time by the
period required for the shell to pass from
the center of one coil to the center of the
other. These two cugrents induce cor-
responding surges in the secondary, and are
recorded photographically as a result of
including the element of an oscillograph
in the secondary circuit. The oscillograph
resembles a string galvanometer, having a
wire or a particle of iron suspended under
stress in a magnetic field, so that the pas-
sage of a momentary surge of electricity
causes the clement to be deflected. A very
small mirror is attached to the sensitive
clement of the oscillograph, and a narrow
beam of light is reflected from the mirror
| 10 the moving film. When the mirror is at
| rest, the resulting photographic trace is a
straight line; but when the mirror is de-
] flected by the electro-magnetic force, there
is a corresponding deflection of the photo-
graphic trace. Thus the passage of the
| magnetized shell through the two coils of
wire produces two sharp peaks on the film,
| and as soon as we know the speed of the
moving film we can determine the time in-
f terval corresponding to the distance between
the peaks.

The ordinary means of measuring speeds
of rotation are not sufficiently accurate to be
relied upon for a measure of the excessively

I short period of time required for the shell
to travel two or three feet, and so a time
calibration is placed on the film simultane-
ously with the oscillograph tecord. For

is purposc a fine slit is attached to one
prong of a tuning fork vibrauisg at a con-
stant rate of one or two thousand times per
second, and a part of the beam of light
from the arc is reflected by a series of
prisms so that it can pass through the slit,
and thus reach the moving film, only once
during each vibration of the fork. By this
means the ballistician is enabled to trams-
late the distance between the two peaks into
the corresponding time interval; and it is
then a simple matter to divide this time into
the distance between the two coils and
so obtain the speed of the shell

The great advantage of this magnetic
chronograph over the condenser-discharge
apparatus is that during a measurement the
Projectilc touches no material substance
other than air, so that by sctting up similar
coils at different points of the path of the
shell 2 number of records of the same flight
c@n be sccured automatically. These suc-
cessfve records tell at once the falling off
of speed per forward foot, due to air re-
sistance, and can also be used to find what
shape of shell is least affected by air-re-
sistance. Furthermore, by enclosing the
whole primary circuit in a huge pipe of
‘m iength, and using merely an inductive

ke with the measuring apparatus, the

ect of varying the pressure and tempera-
tare of the air can be studied at will, on
“‘. ground. Such measurements permit
miliary engineers to calculate exactly the
advantage of firing long-range shells through
rarer air of the upper atmosphere—an~
advantage which the Germans seem only
' have guessed at in bombarding Paris
with their Big Berthas—and accordingly
..‘ Dew use of electricity removes any ni
to manipulate the yardstick
‘Stopwatch in an airplane without getting

If He Had Passed It Up

He would still be a laborer a1t $2.00 a day.

No money,

nothing ahead but hard work, longer hours—and regrets.

But He Didn't Pass It UQ He decided to learn
MECHANICAL DRAWING, He buckled down
to work with the Columbia School of Drafting.

| When he Bad a quiet half hour 1o spend he spent

it—as a2 wise man spends money—to get full re-
turng.

Made $275 Extra in 3 Days.
8275 for one drawlng that only
to draw.

He recently received
took him three days
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o oo,

Get the Rizht Training. Mr. Claflin, the founder
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Get FREE
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set of drafting equipment as shown in the picture
below.
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man, It is an ‘‘entering wedge' to success.
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Free Book
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“Drafting — Your Success.”
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today. Immediately
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FREE BOOK COUPON

COLUMBIA SCHOOL OF DRAFTING

Dept. 2062, Washington, D, C.

Enter my name {or s subscription to ““The Compass™
and without obligation to me,
illustrated book on Drafting, telling how I can secure
Your complete home ' study course and your help in
securing a positiont as Draftsman,

please send me your

Neme] grobewin « o T conelM@B iiian. 3
Address .......... e 1oyao o et Crebenet s,
LC 1 S — Gassens Giisasiaae State ...,



« D
.
YOUR BOY'S HAPPINESS
is one of vour first considerations. Get the BOYS®
MAGAZINE for him. He needs this great boys'
periodical.  Parents owe it to their sons to give
them clean. interesting and instructive reading that
will make them self.relant, manly and courageous.

AN 8 MONTHS'
TRIAL SUBSCRIPTION
FOR ONLY 50 CENTS!

(This is way below the regular price)

Each issue of THE BOYS' MAGAZINE con-
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from twelve to twenty thrilling short storics. be-
sides special depamiments devoted to Radio, Me-
chanics, Electricity, Popular Science, Athletics,
Physical Training, Stamp Collecting, Quidoor
Sports. Amateur thograpl:{v, Cartooning, ete.
Beauwtiful big pages with handsome covers 1n col-
ors. Profusely illustrated throughout. A big lot
of Jokes and Comic Drawings, Eight issues equal
20 big volumes, which would cost, as books, at
least §20.00,

A special feature is the award of $220.00 in
cash prizes for the best amateur work in many
subjects. There is no reason why YOUR bay
should not win some of tbese prizes, Remember,
only 50 cents for cight months. If you are not
satisfied, we will refund your money promptly and
without question. Remit in stamps if more con-
venient,

(Ox sale at all newsstands—10¢ o ¢opy.)
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The Man from the Atom
By G. PEYTON WERTENBAKER

With this little object in my lap. you could
grow forever. until there was nothing left
in the universe to surpass. Or you could
shrink so as to observe the minutest of
atoms, standing upon it as you now stand
upon the carth. It is an invention that will
make scientific knowledge perfect!” He
halted with flushed face and gleaming cyes
I could find nothing to say. for the thing
was collossal, magnifcent in its possibilities.
1 it worked. But I could not resist a sus-
picion of so tiny a machine. .

“Professor, are you in absolute earnest?
I cried.

“Have I ever jested about so wonderful
a thing?" he retorted quietly. 1 knew he
had not.

“But surely that is merely a model?”

“It is the machine itself I"

I

I was too astounded to speak at first. But
finally, “Tell me about it,” I gasped. “This
is certainly the most fantastic invention you
have made yetl How does it work ?”

“I am afraid,” suggested Professor Mar-
tyn, “that you could not understand all the
technical details. It is horribly complicated.
And besides, I am anxious to try it out.
But I will give you an idea of it.

“Of course, you know that an object may
be divided in half forever. as you have
learned in high school, without being en-
tirely exhausted. It is this principle that is
used in shrinking. I hardly understand the
thing’s mechanism myself—it was the result
of an accident—but I know that the machine
not only divides every atom, every molecule,
every electron of the body into two exactly
equal parts. but it accomplishes the same
feat in itself, thus keeping pace with jts
manipulator. The matter it removes from
the body is reduced to a gaseous form, and
left in the air. There are six wires that
vou do not sce, which connect with the
body, while the machine itself is .placed on
the chest, held by a small helt that carries
wires to the front of the body where the
two controlling buttons are placed.

“When the user wishes to grow, he
presses the upper button. and the machine
then extracts atoms from the ajr which it
converts, by a reverse method from the
first, into atoms identical to certain others
in_the body, the two atoms thus formed
Joining into one large particle of twice the
original size,

“As I said, I have little idea

5 ¢ of my inven-
tion except that it

| works by means of
atomic energy. I was intending to make an
atomic energy motor, when I observed cer-
tain parts to increase and diminish strangely
m size. It was practically by blind instinct
that I have worked the thing up. And now
I fear I shall not be able to discover the
source of my atomic energy unti [ can put
together, with great care, another such ma.
chine, for I am afraid to risk taking thig
apart for analysis.”
“And 1" T said suddenly, with the awe
I felt for such a discovery quite perceptible,
ar, in my tone, “T am to try oyt this

willing,” he said sim ly.
of course, that there ‘;l.)c
own dangers. T knoy,

e s of the mj.

——,
e unknown. Astronomy wiil
for there will be nothing to dgebz:mpk}l,
crease in size enough to observe b')‘Ondu .
atmosphere, or one could stand upon v ¥
tike rocks to examine others” Yorlds

'Exactly. T have calculated
effect of a huge foot covering w)
tries would be slight, so equally ¢
would the weights be. Probably i woy
rest upon tall buildings and trees with ;ud
But in space. of course, no support sho:fd'
be ncccss:}n‘ry .

“And then, as you said, one coul i
until the mysteries of electrons ‘\1:]?%
revealed. Of course, there would be o
in descending into apparent nothingness, pg,
knowing where a new world-atom could be
found upon which to stand. By danger;
must be risked.”

“But now, Kirby,” remarked the Protes-
sor officially, “time passes. and | should
like you to make your little journey soon
that I may quickly know its results. Hawe
you any affairs you would like to put in
order, in case——"

“None,” 1 said. I was always ready for
these experiments, And though this prom.
ised to be magnificently momentous, | was
all ready. “No, if I return in a few hours,
I shall find everything all right. Tf not
I am still prepared” He beamed i
approval,

“Fine. Of course you understand that
our experiment must take place at some
secluded spot. If you are ready, we car
proceed at once to a country laboratory of
mine that will, I think, be safe.”

I assented, and we hastily donned our
overcoats, the Professor spending a moment
or two collecting a few necessary aPtPiﬂ"-
Then we packed the machine in a safe box,
and left his home, 3

“Are you all ready, Kirby?® The Pro-
fessor’s ‘voice was firm, but my practiced
¢ar could detect the slightest vibrations that
indicated to me his intense inner feelings
I hesitated a moment. [ was not afraid of
going.  Never that. But there scemed some-
thing partaking almost of finality about this
departure. It was differcnt from anythind
I llad ever felt before. g

‘All ready, Professor,” I said cheerfull
af&er a brief moment. AT

Are vou going to magnify or minimi®t
yourself ?*

“It shall be growth,” I answered, witho'-‘;
8 moment’s hesitation there, The stars, &8

that
ole

15tributeq

what lay beyond. . , . It was that

cared for, The Professor looked at K
carnestly, deeply engrossed in thoug 5
Finally he said, “Kirby, if you are to M 4
an excursion into interstellar space, 3
realize

that not only would you fr_geze 10
death, but also die from fack of air
alking to a cabinet in the rear of
room, he opened it and withdrew f“"’:‘-s"
SOme strange looking paraphernalia. T l"i’
he said, holding up a queer looking s““i‘."g
made of 2 great quantity of interloc! xin)‘
Metal cells, hermetically sealed, from ki
the air has been completely exhaustec
to give the cells 3 high vacuum. “fabric
arate cells are then woven into 'he‘hf‘d
h You wear this suit, you will. i 'y
enclosed in a sort of thermos joted”
?fva: ca;ldleave this suit, and the mos;L}.
cold cannot penetrate throug !
;sI 23:2‘1)' got into tl:le suit, which :
as one might imagine. .
:ot only the entiregbod!?i:}“‘ o W(:Ld
of"ds 28 wel."the hand. part beind &
After I hag o ?s
sort ¢

fessor pia

gotten into the
ced over my head a
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parent dome which he explained was made
of strong unbreakable bakelite. The globe
itself really was made of several globes,
one within the other.  The globes only
touched at the lower rim. The interstices
where the globes did not touch formed a
vacuum, the air having been drawn from
the spaces. Consequently heat conld not
escape from the transparent head piece nor
could the cold come in. From the back of
this head gear, a flexible tube led into the
interior ; this tube being connected to a small
compressed oxygen tank, which the Profes-
sor strapped to my back.

He then placed the wonder machine with
its row of buttons on my chest, and con-
nected the six wires to the arm bands and
other parts of my body.

Professor Martyn grasped my hand then.
and said in his firm, quiet voice:

“Then goodbye, Kirby, for awhile. Press
the first button when you are ready to go.
May the Fates be with you!”

The Professor next placed the transparent
head gear over my head and secured it with
attachments to my vacuum suit. A strange
feeling of gquietness and solitude came over
me. While I could still see the Professor,
1 could hear him talk no longer as sounds
cannot pierce a vacuum, Once more the
Professor shook my hand warmly.

Then, somehow, I found myself pressing
down the uppermost of three buttons. In-
stantly there was a tingling, electric flash
all through my body. Martyn, trees, distant
buildings, all seemed to shoot away into
nothingness. Almost in panic, I pushed the
middle button. I stopped. 1 could not help
it, for this disappearing of all my world
acted upon my consciousness. I had a
strange fecling that I was leaving forever.

I looked down, and Professor Martyn, a
tiny speck in an automobile far below, waved
up to me cheerfully as he started his car and
began to speed away. He was fleeing the
immediate danger of my growth, when my
feet would begin to cover an immensc area,

until I could be almost entirely in space. |

1 gathered my courage quickly, fiercely, and
pressed the top button again. Once more the
carth began to get smaller, little by little,
but faster. A tingling sensation was all
over me, exhilarating if almost painful
where the wires were connected upon my
forearms, my legs, about the forehead, and
upon my chest.
A It did never seem as though I was chang-
ing, but rather that the world was shrinking
away, faster and faster. The clouds were
falling upon me with threatening swiftness,
until my head broke suddenly through them.
and my body was obscured, and the earth
below, save tiny glimpses, as though of a
distant landscape through a fog. Far away
I could see a few tall crags that broke
ough even as had I, scorning from their
majestic height the world below. Now in-
deed, if never before, was my head “among
the clouds!”

But even the clouds were going. I began
10 get an idea of the earth as a great ball
of thick cloud. There was a pricking sen-
sation beneath my feet, as though 1 stood
upon pine needles. It gave me a feeling of
g?]‘l"tr to know that these were trces and

ls.

I began to feel insecure, as though my
support were doing something stealthy be-
neath me. Have you cver scen an elephant
perform upon a little rolling ball? Well
that is how I felt. The earth was rotating,
wnle I no longer could move upon it.

h.n' I pondered, watching in some alarm
g me more and more like a little
ball, a few feet thick, it took matters in its
own hand. My feet slipped suddenly off,

)
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8 volumes 3000 pages—2100 illustrations—fexible binding
 VERYWHERE the Croft Library 1s acknowledged as the standard

you will find complete, detailed and up-to-the-minute information
on electricity,
operation of a central station.
know about motors, generators, armatures, commutators, transformers,
circuits, currents, switchboards, distribution _systems—electrical machin-
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“Pm Going to Make
More Money!”

“T’'m tired working for a small salary.
I know I have just as good a head on
me as Fred Moore and Bob Roberts, for
we used to work side by side. But
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“Why? Because they saw the value
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Th

sun n
aimosphere t Fus it
blinding ball of fire near my ieet nov, and
the plancts were traveling about it swiftly
1 could see the light reflected on one side.
dark on the other, on each planct. The sun
could be secen to move :‘ETC?\?INY “’;v-
though very slightly. As my feet Brew
!argegr. zhrc);lening to touch it, I hastily
drew them up with ease and hung suspended
in the sky i a hali-sitting position as I
grew.

Turming my head away all at once, I
observed in some surprise that some of the
stars were growing larger, coming nearer
and nearer. For a time I watched their
swift approach, but they gradually seemed
to be getting smaller rather than larger. I
looked again at my own system. To my
aniazement, it had moved what scemed about
a yard from its former position, and was
much smaller. The planets I saw no longer,
but there were faint streaks of light in cir-
cles about the sun, and I understood that
these were the tracks of the worlds that
now moved about their parent too swiitly to
be followed with the eye.

I could see all the stars moving hither
and yon now, althougb they still continued
to appear closer and closer together. I
found a number lying practically on the
plane of my chest, but above that they
scemed to cease. I could now sec no planets,
only the tiny sun moving farther and
farther, faster and faster along its path, I
could discern, it sccmed to nie, a trend in its
and its companions’ paths. For on one side
they scemed to be going one way, and the
opposite way on the other. In front, they
seemed to move across my vision. Gradually
I came to understand that this was a great
circle swinging vastly about me, faster and
faster.

I had grown until the stars were circling
now about my legs. 1 seemed to be the
center of a huge vortex. And they were
coming closer and closer together, as though
to hem me about. Yet I could not move all
of me away, I could only move my limbs
and head in relation to my stationary body.
The nearest star, a tiny bright speck, was a
few yards away. My own sun was like a
bright period upon a blackhoard. Byt the
stars were coming nearer and nearer. [t
seemed necessary for me to move somehow,
so I drew my legs up and shot them out
with all my force. I began to move slowly
away, having acted upon what little materia]
substance there was in the ether,

The stars were soon only a few feet
apart below me, then a few inches, and
suddenly, looking out beyond them, | s
struck with the .fact that they seemed to be
a great group, isolated from 3 number of
far distant blotches that were apart from

with
ible swiftness now about Jg cm}:e:_nc;:d’
which was what 1 imagined to be the s ry
though I had lost track of it somchcl;m'
They merged closer and closer together ¥
\ the
vast group shrunk more and

mor i
finally they had become indisﬁnguislf;bl‘:n:sl
entities. They were all part of 3 huge

now, that seemed somehow familiar
gest? Tt wag pale, diffyseq
thick and whige in the

l—a nebulal

That waq
OVer me. ATl thege

BTeat System (hay
- the mystery
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3 And thos univers,
es
in another great universe | buy

Sud 2
to wond there be no%l’m
infinity than universe after uni“,x
part of another greater one? 50*.‘ H:k‘
scem. Yet the spell was y 3
was not ready to admit sych Simmf-w‘l

g L And my eargp Dlichy
. ; 2 Vg R
not even be found, this sphere h%
itself seemed almost the Universe. ! by

Bur my growth was terribl; ;
The other nebulae were Merging 5 v
seem at first, upon me. Bup my Siow
ress through space becamme fagter 5 3 "
larger, and even as they came upwk"'
like flving arrows now, I shot aboye g%
Then they, too, merged. The m.,h‘ﬂ‘
vast nucleus of glowing materiy] "9

A great light began to 8Tow afl g
me. Above I suddenly observed, fariiey
a huge brightness that seemed to exm,dh"‘
over the universe. But it began definie]
It was as though one were in 3 Uﬂth!yi
and the nebulae, a sunlike body poy =
in, the center. But as I became hrg.'r,‘;,g
every instant, the roof-like thing difiue,
even as before things had converged. gni
formed into separate bodies, like Stare. [
passed through them finally, and they G
together again behind me as I shot v
another great body. |

A coincidence suddenly struck me. Wae
not this system of a great ball effet vt
a nucleus within similar to what the electroe
was said to be? Could the nucleus and i
great shell be opposite poles of electrical
energy, then? In other ‘words, was this
electron—a huge electron composed of i
verses? The idea was terrible in its mag-
nitude, something too huge for compeehe
sion.

And so I grew on. Many more of thee
clectrons, if such they were, gathered w-
gether, but my luck held and T passed be
yond this new body thus formed—a mok-
cule, I wondered? Suddenly I tired of te
endless procession of stars coming together,
forming ever into new stars that came -
gether too. I yeas getting  homesick .I
wanted to see human faces about me aga
to be rid of this fantastic nightmare b
was unreal. It was impossible. It mut
stop.

A sudden impulse of féar took hold mp®
me. This should not go on forever. ”"I
1o see my earth again. All at oot
reached down, and pressed the central b
ton to stop.

But just as a swiitly moving vehicke T
not stop at once. so could not I Tne*”
rific momentum of my growth carricd %
on, and the machine moved still thee®
slower.  The stars seemed shooting "s
me, closing about me. I could see ™
of them before me. T must stop OF
Would be about me. o

Closer in they came, but smaller ?
sma"?\’. They became a thousand pm_p)"f
shooting aboyy me. They merge mo,,ﬁ
thick, tenvous cloud about me, thicktf o

ou

450 poy

thicker, T _— s ow, bt @
g g up A
f;fdw‘hlhad stopped. The cloud becd™y

D - t0
clammy thing that yielded

and—and it was water! Gl
And T was floating in it

‘ouc.h_
Water |
Years, ~yre "
' Sudden]y T shot up, out of the watet: ¥
el back” Strength returned 10 |
o, and love of Nife. It W
Pomething | knew, something &
TNend, 0 I f‘d
and ot

i And so I swam. swam
il my feet touched bottom.

sand, " f'(‘lrth out of the water. &
v
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found myself in a world that was strange,
yet familiar. It might have been a lonely
part of the earth, except for an atmosphere
of strangeness that told me subconsciously
it was another world. There was a sun, but
it was far distant. no larger than my moon.
And vast clouds of steam hung over the
jungies beyond the sand, obscuring them in
3 shimmering fog, obscuring the sun so that
it danced and glimmered hazily through the
curtain.  And a perpetual twilight thus
reigned.

1 tried to tell myself T was in some strange
manner home. But I new I was not. At
last, breaking beneath the weight of home-
sickness and regret, 1 surrendered to a fit
of weeping that shamed my manhood even
as I wept. Then a mood of terrible, unrea-
soning anger against Fate enveloped me, and
I stormed herc and there about the beach.

And so, all through the night, T alter-
nately wept and raged. and when the dawn
came I sank again in peaceful slumber. . . .

When I awoke, I was calm. Obviously,
in stopping I told myself I'had been left in
a cloud of atoms that proved to be part of
another group of matter, another earth or
atom, as you will The particular atoms I
was in were part of the ocean.

The only thing to do was to return. 1
was ashamed of my madness now, for I
had the means of return. In the third but-
ton . the bottom button. I saw no
reason for delay. I splashed back into the
water, and swam hastily out to the point
where it seemed I had risen. I pushed the
lowest button. Slowly I felt myself grow
smaller and smaller, the sense of suffocation
returned, only to pass away as the pinpoints
shot about me again, but away this time.
The whole nightmare was repeated now, re-
versed, for everything seemed to be opening
up before me. I thrilled with joy as I
thought of my return to my home, and the
Professor again. All the world was friend
to me now, in my thoughts, a friend I couid
not bear to lose.

And then all my hopes were dashed. How,
I thought, could I strike my own earth
again? For even if I had come to the right
spot in the water to a certainty, how could
I be sure I would pass between just the
right cloud of molecules? And what would
lead me to the very electron I had left?
And, after the nucleus, why should T not
enter the wrong nebula? And even if I
should hit the right nebula. how should I
find my own star, my own earth? It was
hopeless, impossible! . And yvet, so
constituted is human nature that I could
hope nevertheless !

My God! Impossible as it is, I did it}
I am certain that it was my own nebula T
entered, and I was in the center, where the
sun should be. It sounds fantastic, it s
fantastic. The luck of a lifetime, an infin-
ity, for me. Or so it should have been.
But I looked where the sun ought to be
found, in the central cluster. I halted carly,
and watched long with a sinking heart. But
the sun—was gone!

I lay motionless in the depths of space and
I watched idly the stars that roamed here
and there. Black despair was m my heart,
but it was a despair so terrible that 1 could
not comprehend its awfulness. It was be-
vond human emotion. And I was dazed,
perhaps even a little mad.

The stars were tiny pinpoints of light, and
they shot back and forth and all around like
nothings. And ever would they
d a greater pinpoint would be

‘or a thousand picces of fragments
result. Or the two might start off

on new tracks, only to collide again. Sec-
w.—_«owwﬂ"lkﬂeww
of trillions of light-years.
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The Best Electrical Home-
Study Course That
Money Can Buy

This is the most practical Electrical course ever offered.
Over 20 world famous engineers—note their names and
sitions—have prepared our special instruction papers.
his practical training course will help the ambitious man
to rise quickly in the greatest field of all.
Salaries $3,000 to $10,000 a Year

Ten thousand 8 year fa not at a)l ususual ln the electrical field. Many
ECTRICAL EXPERTS are geuing more. Even the amall Job reparr
Taan Is making big money—there is no limft to what a real expert—the man
with thorough electrical training—can earn. That is just the kind of trainiag
we are equipped to give you.
Be an Electrical Expert
The Electrical Expert in the BIG PAV MAN. Al Electrical lincs pay big
and no otber trade of profession offers ag many chasices for auick advance:
nt. Do YOU want to be in the BIG PAY CLASS? Here is your chagce.
Venean get into it quickly. We can make you a Certified Electrical
Eapert in a short time.
Own Your Own Business—Earn While You Learn
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electviea) repait and installation jobs. This gives you a fine start towards an
reCtrical contracting or repair shop business of your own. We will tell you
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Satisfaction or Money Back
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an ELECTRICAL EXPERT—we GUAR-
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WHAT IMPRESSION
DO YOU MAKE
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Bas a_perconsl magnetism: for this magnettsm &
perb

the effect of sul vitailty, and nefther creat
besuts nor great strencth is Gossible without grest
vital powers.
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3 will be glod to mall you this booklet

CHARLES MACMAHON
5519 N. Fifth St.
Studio C-3 Philadelphia, Pa.

You, Too, Can Play the

HAWAHAN GUITAR (

t as the Natives Do

After Your FIRST LESSON
You Will Play “ALOMA",
We Guarantee That—

i simple, {nteresti
S that 700 Begrm i E"'.‘x

Ar t daw:.ed upon me
h sta e ST

o : 1t and
i 1 ow, in a2

SC ) fai
b ed and
d ¢. only
to die. All in a second But it was no [a
second to them immense s was to

blame on my part

For time is relative, and depends upon
size. The smaller a creature, the shorter
its life. And yet. to itself, the fly that lives
but a day has passed a lifetime of years.
So it was here. Because I had grown large,
centuries had become but moments to me.
And the faster, the larger 1 grew. the
swifter the vears. the millions of years had
rolled away. I remembered how 1 had seen
the strcaks that mecant the plancts going
about the sun. So fast had they revolved
that I could not sce the circuit that mcant
but a second. to me. And yet each incred-
ibly swiit revolution had been a year
year on carth, a second to me! And so, en
an immensely greater scale. had it been as

ntion for Altg.,,, x

e = 4t
the carth efore | had jjy, ?"‘u.,_,
of my strange existence, Profeyst Mgy
had vainly I away a [ife Sor Min,,
in hitter despair.  Men had eop 2 g
races had flourished and falen ;ind &y
mankind had died away fy, "’han“
stripped_of air and water, [y, , 3 Wy,
f my life . N ten n.,,,“,:
And so T sit bere now, pip;
for my Mother Earth, Th‘i)s ::g:‘f‘kk,&
of a strange star is all beyongd my B Dlaggy
men are strange and their Custom, .
Their language is bevond my tmcungQ
to comprchend, yet mine they kno,,;\ ]lﬁgq
book. T find myself a savage , e
to be treated with pity and “’;‘ﬂemﬂm“"
world too advanced even for ki M,
sion. Nothing here means any:hﬁ""’,’j“‘*‘*
I live here on sufferance, a5 ang; e
African might have lived in ay j Borany
hensible, to him. London. A stnn“;:fﬂm.
ture. to play with and to be playeq wh(;;.
A savage

from

children. A clown . , |
And yearn as T will for my carth, I.h.n.
I may ncver know it again, for it wig

I grew. The few minutes that meant to mc  forgotten. unexistent a trillion Centuriy
the sun's movemen: through the cther of ago -4
[} . . . N - 1
‘ } Vanishing Movies

§ By TEDDY J. HOLMAN

: (Continued from page 335)
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! visible. A beam might be said to be some-
what similar since there is a surrounding
envelope of weaker light in most cases.
Several things operate to cause this. The
diffusion of the reflector and the lenses is
one of the principal reasons. Of course
such diffusion is very slight compared to the
strength of the beam. Thus the problem
would be to form a shield that would allow
the beam to pass through but stop the glow.
This might be done by encasing the light
source and passing the beam through a tube
the inside of which is non-reflective; that is,
painted with lampblack so that the glow
would be absorbed and not reflected. We
must also remember that the reflection and
the refraction from the screen and proj-
jector would serve to nullify any appreci-
able glow and that such lights would be
located to take full advantage of this. This
merely shows that it would be possible to
construct lights that would conceal the beam ;
therefore we will have to seck other proof
to disprove or prove our hypothesis.”

’THE TROUBLE MUST BE IN PRONT OF

THE SCREEN

Jackson thought a moment and then said,
“You may be right; still, remember that a
thorough exammmation of the room revealed
nothing, and that when I passed a shield
in front of the projector the shadow prog-
ressed across the screen.”

“Do you think anf'one would set up sycl;
| apparatus without feeling certain i could

not easily be found?”

“You've got the trump on that.
though. that we adjourn until ¢
We shall thes examine the room again and
this failing to produce anything, work om'
some other way of locating the light, if there
is ’;l::hfa ‘thing." 4 ’

e following day they conducte: i
search systematically, canvassing tthg f?;,l:
ceiling, and walls thoroughly. It was as yn.
successful as the others had been.

“I believe that light stuff is 1
grumbled Jackson, lighting a cigar
puffing out great clouds of smoke,

I move,
omorrow.

bull,”

and

"I think we have a_sufficient supply of
mysteries as it is.” However, Frank hai
‘already disappeared. Nothing was beard of
him until nearly night.

“Now if everything goes off right.” Frask
explained that night, “we camot fal
“Everyone must be alert and ready for o
stant action.”

The crowd was very small for, as Jick:
son had said, the incidents of the previox
night had driven them away. In spite of
this, the show started as usual and the pic-
tures went on the screen for fifteen minute
without interruption; they then began o
hehave as on the previous night.

THE SOLUTION IS APPROACHED

Frank, who was standing near the wilt
decided, after the pictures had been vani
ing at short intervals for several minu™
that it was time to spring his surprise. £
as the picture faded, he pressed 2
BANG! The few who were still present ¥
greatly astonisheddby an explosion ner o
screen. Great clouds of dense smoke ¥
thrown in all directions, Evidently 't.‘;
a smoke bomb. The picture suddenls
appeared. sk
. “We have it," cried Jackson s Eﬂ““
ioined him. “My men saw several L
and got the location of two. It sho‘:,ﬁx
child’s playing finding the others by !
the wiring.” o

A commotion near the door 3“'.‘md
attention in that direction. “We'e & i
man!” cried Fred. “He has Ve iy
suspiciously all night and just 0¥
:IS_Cagt. but one of Jackson's men I

im.

8
\]
Jackson bent over and looked de
the prisoner. “Dandly.” he g3

an officer!”

“What kind of outrage is this?” ¢
andly angrily. mﬂ“”‘w
“Tall it 10 the judge,” Jackson 07y
“Here is \where one of the mh::.."
be.” called Frank, indieating 2 PS¢
Sheet metal ceiling, “but 1 cer®y e &
S¢€ anything wrong, Move M g
litle 10 you, Jackson, so I C‘“K:,
AB! Here {s a Tittle circle cut @ ¥

D,
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That may have some significance. PDX
we g0 upstairs and see what we can find."

“Nothing wrong here,”” Jackson declared.

“Nothing, eh!” exclaimed Frank as he
jerked a board off the floor. “Look at this!"

wThunder " Jackson roared. “The clever-
est thing you ever saw!”

“See,” explained Fred, “he has a nitrogen
filled incandescent light with a reflector be-
hind it. This is all encased in a shield with
2 tube projecting from it in such a way
that it directs the light on a second re-
fector, which, in turn, focuses it through
another tube acting as a shield onto the
screen. This last tube has several elec-
trically operated shutters in it to cut off
the beam. The inside is blackened to pre-
vent it from reflecting any light. A hole
has been cut in the ceiling for the beam to
pass through and a metal disc matching the
ceiling is held in the hole by a spring when
the shutters are closed.”

»1 understand that, but how did he man-
age to work the shutter so effectively when
1 shielded the light from the screen?”

“From his connections here I judge that he
has a whole bunch of sensitive selenium
or photo-electric cells concealed in the beam
from the projector and so connected with
these shutters that they are open only when
the light shines on the cells. There are
cight shutters here and they probably form
2 selective combination so that a shadow
starting from a particular side would op-
erate a certain shutter whose shadow could
be seen rapidly crossing the screen; so
rapidly, in fact, that you would be unable
to distinguish its shadow from the one
formed at the machine. If you tried to
move the shield slowly the operator would
have time to open the main switch turning
off the lights. This particular light is so
small that he would need at least ten to
produce the desired effect on the screen.
What a tale for the Star tomorrow! But
here comes the officer after Dandly”

A STRANGE FINISH

“We have a clear case agaimst him. of-
ficer,” declared Jackson. “These boys know
all the facts, how he has been threatening
me, and how we caught him with the goods
on tonight.”

w 2 |
Yes, Jackson had a strong case against

Dandly,” Frank explained. “but we now
have a still stronger case against the per-
petrator of this crime for I myseif saw the
criminal press the button controlling the
concealed lights ; but for that he would -have
succeeded with his plans. Officer, arrest
Jackson !

| Scientific Paradoxes
By EDWARD M. WEYER, JR.
| (Continued from page 352)

she can, and bring the mext toss tails? In
other words, after you have won on heads
for mine successive times, isa't it easy to
think that the chances for heads appearing
next are very small and that the safer bet
is on tails ; because in the long run the num-
ber of cach will be even, and at present the

r of tails is far behind the number of
heads? What if you wait a day or a month
o toss the coin thc tenth time, or use a
different coin? In flipping a coin, the thing
which is always true 1s that the chances are
alway equal for heads and tails, regardiess
of what the order has been preceeding or

m“ﬂ follow.
that fortune cannot change her

d.
a dreadful jest for all mankind!”
—Pope.
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. T will de-
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meetings;

How to propose and re-
spond to toasts;

How to make a political
speech;

How to tell entertaining
stories;

How to make after-dinner
speeches ;

How to converse interest-
ingly;

How to write better lct-
ters;

How to sell more goods;

How to train your mefm-

board

ory;

How to enlarge your vo-
cabalary;

How to develop self-
confidence ;

How to acquire a winBing
personality ;

How to strengthen your
will power and ambi-
tion ;

How to become a elear,
accurate thinker

How to develop your
power of concentration ;

How to be the master of
any situation.

Learn ubli

Write — quick — for I RI IlI Il
particulars of this extraordinary

offer; an opportunity you will
never forget if you take advantage of it.
speaking absolutely FREE to those who act promptly, to introduce our course
in localities where it is not already known.

o become a powerful and convincing speaker—to influence
and dominate the decisions of one man or an audience of a thousand. We have trained
hundreds and helped them to increase their earnings and their popularity. Learn, in
how to overcome “stage fright” and conquer fear of others;
how to enlarge your vocabulary; how to develop self-confidence and the qualities of
leadership; how to RULE others by the power of your speech alone; how to train your

Ten lessons in effective public

New Easy Method

perfected and taught only by Prof. R. E. Pattison
Kline, former Dean of the Public Speaking Depart-
ment of the Columbia College of Expression, can be
learned in 15 minutes a day. Prof. Kline is one of
the foremost authorities in the coiuntry on public speak-
ing and mental development. Do mot let this chance
escape you.

Offer Limited

Send This Free Coupon Now

This Special Offer of TEN LESSONS FREE is made
strictly for advertising purposes and will be withdrawn
without notice. Write now, before it expires, and
receive full particulars with enrollment blank by return
mail. No obligation of any kind. Just tear off and
mail this free coupon-—or a postal will do.

FREE LESSONS COUPON

North American Institute,
Dept. 744C, 3601 Michigan Ave., Chicago, Il

_ T am interested in your course in Effective Public Speak-
ing and your offer of ten lessons free. Please send par-
ticulars. It is understood that this request places me
under no obligation of any kind.
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Ten years, and
B no breakdowns

That’s the record which James Bishop's
Auto-Wheel Coaster has made. Read what
he says:

“I have had an Auto-Wheel Coaster for
ten years. Have hauled heavy loads most
every day on rough ground, but the wagon
went through it all without a breakdown.
Jas. Bishop, Knoxville, Tenn."”

Auto Wheal

Coasters and Auo-Carts

Superior construction makes Auto-Wheel Coasters
sturdy and dependable. Bolsters of hard raple
will not collapsc; far superior to steel construction.
No springs to get out of order, no rattling s with
stecl  bolsters.  Otber festures: Mortised joints;
self-contsined roller besarings; hound brace: ha
brake; special hub cap and locking pin; rubber-tired
disc wheels {(oversize tires on three largest), or steel-
tired disc or wood spoke wheels.

Write for catalog showing all models of the Auto-

Wheel and also all models of the
Auto-Cart, the junior compenion for
lttle brother or sister.  If yousend
namesand addressesof threccoaster
wagon dealsrs in your town, telling
which ones scil the Auto-Wheel, we

give you a ar’

subscription PYEF_E
to the ** Aute-Wheel
5 ", adan-
dy little magazine
for a boy like you.
Fmo-Canrt

Auto-Wheel Coaster Co., Inc.
North Tonawanda, N. Y.

Be A Practical

Electrician

OU can qualify in three months
onr a realqjob by the Sweeney %75-
tem of Practical Experience. You

don’t need to be an engi-
- neer or scientist to insta
teand repair all kinds
S electrical machinery.
We teach with
learn by

s. You
y workin

1. Before start write dov

1
1

tting

leaving plenty of room below the figures.
Bet the sum of the extreme figures,

h 1 ming is 1 2

If you should lose. write below your

column the amount of your loss, which hap-

pens to be 2 )

1
1

vhic

4. If von should win, cross off the ex-
treme figures, leaving
1

2
5. Continue, alicays betting the sum of
the two extreme figures, and writing below
the column the amount of the bet. when you
lose. and crossing off the two extreme fig-
| ures when you win, until all the fignres are
| crossed off. You «will aluways find yourself
S ahead when all the figures are crossed off.
This system is applicable to most gambling
games. The question is: Does the system
win for you 5 or does it merely tell you
when you have won 5?
ZIGZAG DIAGONAL PATH ACROSS
SQUARE NOT THE SHORTEST
Who of us, in walking from point A to
point B in Fig. 4, would not take the zigzag
route_indicated by the heavy line and think
that it were shorter than the path around

m for A"U“Jl »

s 2 021
W - shorter R
Sauare, indicyyl oy
ught n Il us that it wc:::d B_r li:
a4 1 ¢ :_“ls wth:'hof‘ﬂ.
ot. 1f you all the h°”10nu ity
ponents of the zigzag journey you w']l oy
line equal m length to the line ¢ 11;,,1

vou add all the vertical COmponeny T i
zigzag line you will get a e “"u.
length as AC. This proves tha bogh 0
are exactly cqual Toug,
Fig. 5 displays the same pheng

strikingly.  The diagonal jOUmey i gy
B is still the same length ag o ™Ay,
longer path around by way of ¢ . gly
the zigzag route might be made 3 nf‘

small horizontal and vertical |ipe, msnd,
would be impossible to detect thay hzx,
anything but a straight line, The wy
straight lines which make i up m; ;’fnl.‘
1/1.000.000.000 of an inch in fenaiit %

only e
still it would be the same length, g‘B‘\mznd
soon as the zigzag line becomes 5 Stfiig:?

line, the path iustantly becomes 12y
long.

It is somewhat of a paradox in itself thy,
although man has probably been present g
the earth for 500,000 years, until only g
generations ago the world was practically ,
wilderness. Only 200 generations ago the
earliest civilization had not yet begmn. Ouly
70 gencrations ago the Roman civilizati
was at its height. Fifteen generations ag
white man had not set foot on America, m
two generations ago none of the presentday
conveniences such as the telephone, elecri
light. typewriter, wireless and automobie
had appeared.

How To Build A Swimmer’s Sail-Board !
By LAWRENCE B. ROBBINS
(Continved from page 357)

on the pontoons so that the latter are 4
ft. 3 in. apart from their centers. Then
across the center of the base timbers
should be bolted a piece of 12-in. plank
with a round hole in the center for the
mast. A block with a smaller square hole
should be screwed to the plank directly
below this round hole.

The third point of buoyancy is obtained
by fastening a solid barrel hoop to the
plank 6 in. from the stern end. A block
of wood fastened to the plank at the end
serves as cne point of attachment as
well as a solid point through which to
bore a hole for the rudder post. The
front edge of the hoop can be fastened to

the plank by angle irons. Cut a large
inner tube in two the same as before
and close the ends by vulcanizing. Then
curl the tube up in a spiral and fI] in the
space inside the hoop and lash the tube
in place with wide tape. Then inflate
the tube until it fills the space com-
pletely,

hMake a rudder of some har
sheet metal and provide a rudder
with a squared end. The tiller can Z?ss(:
be cut out of hardwood and a square
hole cut in the center to fit down over the
rudt;lerbopost.h Dt?llll a small hole in the
post above the tiller and kee,

- Ly P the latter
WORKING THE KEEL
Drifting or “side-slipping”

dwood or

when the

board is tacking

along a course must be
fastening.
he center

i5ia i
between bow and 32:3:

' at as nearly p;

e and several u"wy ::,i}]';
will hold it solidly.

S completed give iy

ed oil followed

especially if the board is to be used @
salt water,
MAST AND SPARS

For the mast and spars use a good
clear spruce. The mast should be abott
6 ft. long and 2 in. in diameter at th
butt, tapering to not more than an inch
in_diameter at the top. i

Make both the boom and the gaff 8 ;
long and 1% in. thick in the middle ”d-
tapering slightly toward each end. ~dint
Paper each spar smooth after rO\'“h‘r‘R
oft with a plane. Then give all ¢
spars two thin coats of spar vamish

HOW TO MAKE THE SAlL o

The sail should be made of light ‘"Iln{.
ducking in the shape of an ‘q“'mm‘;de.
angle—about 7 ft. 6 in, long 07 2 40
Use cloth not over 30 in. wide ““gs .
with the longest piece, placing “tiyk
vege edge of the cloth on the O
edge of the sail called the leech. d
Seamdthe strips together and the €
should be double hemmed. Then 3 St
shape job can be acc"'.“p"sbcng“""
strengthening each corner with 88
Dieces of cloth sewed on each 8
by making eyelets or placing B
along the edges which come RN pen X
gaff and boom. The sail @t rd.
lashed to these spars with stout € o]
the sail fajrly taught on the s(hc
ot enough to stretch it. -35"“ 3
to the mast head and attach ! st
loosely about the mast with 3.

jtion
Srap.  When in the right p":‘; of
$ail should sit with the after €7 il

boon, somewhat higher ‘hz;‘rl:‘w

1e a light rope to the hoom f
as shown. et
NAVIGATING THE cRA;ﬁ ov‘f
To navigate this sail-board—F e ¥
Plank and yse the after innef G
Test for the shoulders of .rﬂ‘;“&‘s
the sheet and tiller and the? vou
€raft with the wind exactly 38 °
sail a boat.
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Dr. HacKensaw’s
. Secrets

."L By CLEMENT FEZANDIE g
(Continued from page 330) E
h ror. The enlarged image was thus as well

illuminated as the first one. In the same
way I was able to select a portion of this
second image and throw it, enlarged, upon
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Analyze Your Eating Habits!

You Will Be Shocked

4 third mirror, and so on, the illumination |

always remaining the same, or even being
increased if I wished That settled the
light problem. In order to avoid distortion
and chromatic aberration as much as pos-
sible, I made use of only the very center
of each image. The center of the image
is always very much less distorted than
the edges. I am thus able to receive very
clear images, even though highly magnified.
As to troubles due to imperfection in the
lenses, I have reduced these to a minisaum
and, to avoid those caused by imputities in
the atmosphere, I have installed the tele-
scope on the top of a high mountain, The
| results exceeded my wildest hopes, but the
distance of the telescope from my labora-
1 tory here, rendered it inconvenient of ac-
cess. I tried another tack, and improved
my television apparatus. You ve scen
the instrument. As I explained to you,
every object in the universe is radio-active,
that is to say, it is continually emitting
ether waves. Now my television apparatus
is so constructed that I can tune it to re-
ceive any of these waves that I wish. 1
cannot only tune the instrument to receive
waves of any given length, but I can direct
it 50 as to receive only waves coming from
an object in a certain direction and a certain
distance away. By means of amplifiers |
can increase the intensity of these
waves. and by means of special audions |
can transform these radio waves back into
light-waves again. and so obtain an image

of the object.

“Up to this time I had been content to use
my television apparatns to view objects
on the earth. gradually increasing the power
mtil I could sce objects across the Atlantic
2nd even as far as China—twelve thousand
miles away. Now the moon is anly some
240,000 miles from the carth. Many men
have traveled that distance, and it occurred
to me, that with some improvements, my

I te apparatus could be used for view-
Mg objects on the moon. If so, I could set
at rest, once for all, many problems that

i buzzle our astronomers”

“It's a pity,” remarked Silas, “that you
couldnt make your instrument powerful
eough to show us the surface of Venus
and Mars, so that we could see whether
beings exist there, or only animals
The moon is certainly a cold.
¢ without either air or water. [
at it through a telescope. The
OI;{ a series of extinct volcanoes,

* of any kind could exist there!”

But

It May Save

The wonderful chemistry of digestion
and assimilation causes the food you eat
to become a part of your body and brain
within a few hours after cating.

This fact you know and from it you
also know that your body and brain can
be no better than the food you place in
your stomach.

Since you are what your diet makes you
and since your diet is what you make it, the
more you kmow about foods, how to com-
bine *them intelligently into well balanced
meals containing all of the necessary food
elements in proper proportion, how much
and how often to eat, how to distinguish
between what is fit to eat and what should
not be eaten and how to aveid harmful com-
binations of otherwise harmless foods, the
more nearly you will be able 1o control your
own destiny.

Practically all disease begins in the stom-
ach. There is no longer any doubt on that
score. The food you eat determines the
diseases you may contract or whether you
may expect to be entirely free of disease
of every kind. A properly nourished body
is immune from maladies of whatever na-
re. It will not contract disease nor will it
permit any hereditary weakness to develop
into active state,

How Much Poison Do You
Eat Each Day?

You have heard all your life of bad com-
binations of food. When vou eat a food
combination that is so extremely bad that
the stomach positively cannot and will not

| stand it you become violently nauseated or

contract diarrhea. That kind of bad food
combination you recognize because it cannmor
be ignored.

But, do you recognize the dozens and
dozens of other food combinations that are
far worse for you because while poisonous
to the system are not sufficiently violent 1o
cause ejectment? Those are the foods that
kill because instead of being violently cast
forth they are absorbed by the system,
which becomes saturated with insidious
poisons that slowly but surely sap away
health and vitality.

If you knew the countless thousands of
cases of Bright's disease, diabetes, gout, rheu-
matism, nervous disorders, anemia, blood
disorders, general debility that have grad-
ually devufuped due to innocent but pro-
tracted mistakes in diet, you would realize

eesecsssmcsssemcccasancsany

.I.ACF:.\E N P'!-.LSLI%A;II"'LONS. Ine.

M 2 n 1 nR,

; \New York City.

in “Eating for Health and

send me 2 copy by return

¥ the postman $2.00 upon re.
with the Junderstanding that

y time within 5 days
of my money.

Your Life ¢

more truly just how vitally importgn( a well
balanced, properly chosen diet is to you
and yours.

‘““Eating for Health and
Strength”’

is the wonderful new book by Bernarr
Macfadden that covers the subject of diet so
completely and at the same time in a manner
so simple and easily understood that you are
enabled to grasp all of the underlying laws
of nuitrition almest without an effort.

As a health insurance policy this book by
the greatest living physical culturist is worth
its weight in gold.

By following its teachings you are enabled
to choose and combine your food so intelli-
gently that your bedy receives exactly the
nourishment it should have.

By following its teachings you avoid all
of the unhappy consequences of dietary errors
that are Lilling countless thousands.

If you have your own best interest and
the interests of those you love atr heart, you
will wish to examine a copy first hand. "All
that is mecessary is to sign the coupon
provided below and mail to us to-day. Do
not send any mouey with vour order but
pay the postman $2.00 upon receipt. After
that examine the book for 5 days and then
if for any reason you do not wish to keep
it, send it back. Your money will be re-
funded promptly.

)

_The following list of subjects covered will
BIve you an idea of Its tremendous Scope :—

Food Science and Personal
Food Chemistry, Physiology of Nutrition,
New Discoveries of Experimental Biolo-
&y. What to Eat, Balancing the Diet, How

uch to Eat, When and How to Eat,
Food Production, Manufacturing and Mar.
keting, Home Preparation of ’?o Prac-
tical Food Economy and Mental E iency,
Eating to_Gain Weight, Eating w0 Reduce
Weight, Food and the Sexual Life, Fecding
the Baby, The Feeding of Children, Eae.
ing to Prevent or Cure Disease, The Diet
in Old Age.

Efficieney,
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same road and \.leI’T?!l’lated by evgl:
man, as it did on the earth® Olvm! gy

At any rate,” said Sila X
ting that life exists on the moon, it must

be a very low form, because the moon 1 N s co;?:lr:'s(io e
much newer than the earth e Jite orthd ns, Ib:-n“‘-
MOON'S LIFE OLDER THAN OURS begau,‘if it ever De|g "l,‘kat fa”. iy g;;’]b‘bly
A 0 le ge f n the same amoeba-like orm
t know | ! hat people k- riginated on the earth. Qf f‘::’mwl,u
e C rigins of life are possible, ang t‘ouh
“ — % in the even Hnagine uving belngs unli t.sz .
. rse nd animals or plantfs.l,lf)ut the Probabmﬁ:‘h&
sarth are of the same age, since they both  that the aﬂ,';‘er‘: ‘T:‘e“:so;he same g :;:
originally formed part of the sun ord- tellite o moon and 1, g,
'to the Nebular Hypothesis, th with  were similar in composition, and C’mdha;:
it lanets (including the earth), was  were not very ml_xch unlike.
formerly one immense body of incandescent “Then.” cried Silas "‘“mphamly, g
A matter “extending far beyond the present  gtart were the same, and conditiong 4
e n orbit of Neptune. As this fiery mass cooled alike, the results should be the same "5
and contracted, Neptunc was first formed, “You forget, Silas,” retorted b,

and so is the oldest of the planets. then  wp-¢ even here on the earth wi

(] Octor,

he 4

El e c t r l c a l Uranus, Saturn, Jupiter and Mars and then o0 " pe approximately the same,th:eo:;%"
came the earth. The earth and moon were ¢, e have branched out ing ﬁm}

e o then combined in one mass, but as the earth species of animals and Plams‘mi]lio“,m

I h cooled, its outer portion was thrown off  yigerent forms from one original .
ec n lClan and formed the moon. And the moon, being g4 me as diverse as the elephant, the 0; t,
already the coldest portion, and cooling .14 the oak-tree. On the moo ter,

L . . . N, even jf
. . more rapidly than the earth, owing to its conditions were almost identical with
TrainedMenlIn BlgDemand smaller size, must have bc;n cool cnofugh 0 here, millions of other forms must hav:h::
i jears - :
Bhort. up-to-date, Home Studs Course. Suceess in su[f)pon }'fc hun}:iref‘ls oy ousal‘;t'is? o ‘) s isted, and yet the chances are great g
this study suaranteed under bond.  Personal supere before the earth was in a condition to among the millions, except in the e
vislon of well-known practieal Electrlcal ensineers. so. Hence we may truly say that the moon i forms, no two should be alike, g
OUTFIT GIVEN FREE is older than the earth. Life has had a superficially, as the moth resembes the
Eam while you learn.  Asstetance civen 1o help piy start there of perhaps countless thousands 1 uming bird or the bat resembles the spar.
for course. 1t desired.  Privilcce extended to shilt of years, and c\'olut}on was _probably more L Hence the chances are infinitesimyl
MASTER work . Life. Sehotarship. £ires Sou . s rapid there than with us, since the moon (., anything that we should call a human
definite traind adrantages and untimited empley-

is already cold. If intelligent beings were

RS B SOONS- ... born on the moon, they have had time and

being, exists upon the moon. You mu
remember, too, that the lunar day consis

WRITE NOW op[éortunity fto obtain }l:?.‘:"wkdgc and wisdom of fourteen of our days, and as there is

S, in f ith big reduction in undreamt of on eart 8
cout. ‘Cataior a4 tull devatls vent fres, Wrike todas, “Doctor,” asked Silas cagerly, “Do you Lt of no &L’“&iﬁ',lﬁii, o bt S
: believe that th livi d 5 2 b -
S. V. SMITH, Chief Eng. J| {5 on the moonpe |8 men and women ing hot. Then follove S S
H. 8 Dir. Desk K.K.2, 8 & 8. Eleetrlcal Works, Doctor Hackensaw shook his head. “No, h:;’:’ i ra'nliiatzg g??rslfoc:cam ;I’l d ;Lco!d
R RE IR s CONTCARO:  \LL Silas,” he replied. "“The chances are as  =F © seartelyiizemp pfcfl]e:;\vs Conde
SESTN cfonsidia p Tt Spoke ‘of) in tions so different as these must have pre-

telligent bemgs—not human beings.”

duced an entirely different kind of life 0

|
{ “What are your reasons for believing
i

ONLY 3 ine | there are no human beings on th an  the moon.
u enuine 2! e moon ?
s BnngSYo ac SO S MOON'S GRAVITATION ONE-SIXTH THAT
2om2) UNDERWOOD | HOW PLANET LIFE ORIGINATED OF EARTH'S
“To understand that, Silas, you must “Another thing that has probably exerted

Latest model. lGennlng Ehlnmu:—w-rd R:'pb:;ﬂl. AN
aced with ncw anes. arance.
viota, clusa of work and length of serviceit % il give. I¢

tiy with a brand new machine. Listed
Fm Gactory prices. Guaranteed fall Sve yoars
casy

FREE Book “gZ*
Tells How!

5 : h
Evidently there was no life of any kind ''°% The moon is smaller than the &

. B s i i B i anli
‘ understand how life originated on the earth. 2™ influence is' the JIFCIIRETISS
Gravity

t ¢ of a i i less.
present while the earth was in its incandes- andpitsslatsractionighe gl

B aceelennt®
cent state—at least we have no reason for g? éhgs '?00" = mca,;uge%sl::agnof 1609 e
belxcvnng so. But as thq surface became per .scco:;t a]:el;:e:h: ea|rlh in other worls
cold, minerals formed, either crystals or the attraction is one-sixth that of theel
amorphous masses. Chemical changes oc- A hund g ’donﬁf > oound man WOt
currﬁd. afm?.. as a result of these, the first weigll]monrle- m::“ ﬁvt: pg:dson the mee®
spu;)asblo [ wteh m;;ttcr must have appeared, 1§ animal; or l};.nt 1?& on the moot
probably in the form of one-celied plants th prants tm,i;:dvht“'
like the amoeba or slime that is found in our he present day, they must ¢ vinced B¢
kitchen sinks. These amoeba are mere Gifferent from ours. I am convinfe

spccks of protoplasm and their life consists the lowest forms, like 3% b ik
;{mpl}); of bt(he 1;ower to feel and to contrast. Skdcml?' but that the h;gh,:;.\f\%rr‘:s«d’hﬂ
ouch a bit of protoplasm with a pin, [y $0Me kind of skeleton or fra ternal of ¥
feels the touch and it contracts, Thae js 2 shell like the clam, or an ex the 5
s

cise e | life in its simplest form. The am, ternal frame-work somewhat Iike
) e Dol me-work somewhat o likel
g?ssc:;::i nlhc mwﬂlpf‘ absorbing food and }on of an animal. 1 think l:h:ﬁ; r:d‘;;
mor% speckgs : rsp m]mg Up into two or .'°“é?}"’ that this Skekwf:‘ M s(ar-ﬁshn,
ZRE dped ol protoplasm each with a life ler;cu;ple:e:‘;\ dlrec'hor&s;n?i; ;inglc line. >
] , than extend i i Tt
“That is the way kife must have orig; of these animals and plants, like OP“’M
! t have originat, i
on this earth. W::thcrv all living beings h;:: :;Zss:cs)oted to or;el sgg:aﬁg:g,ss ;f‘.i
e single speck of proto- organ: tphoe\;e:ugt ;ﬁsess means °f‘;;eﬂ"
wcre.formei‘l at the same time, 1o o e ix}:g and assimilating their doo(l-n g
uestion. ¥ Y ible  th A 5 ¢
A N R
o g pnetd i % G ey o O
. o me, ho\ve rom e air i
Pprobabilities seem to be thay 5| gu. 2rbon and oxygen. o:rb:‘nm

it

and plants have descended from °*¥&en from the air and B got
e (;f‘plant cell. There Co"mblned with carbon zn;om“f ot
"“". nimals and plants o n the moon a fourth its,

reat belief.” may dqxist which dexf:f:\bh‘ 0

: p = : !

'deadn S;I:srhtrfumhanuy‘ .,;{ofem«u :;h:e:uc;n - ,ﬂﬁ.“t

m e-‘:f_" must “To understand that, Yo T,
m-m cell,  derstand the evolution of 5%

d the  The lowest forms of animals
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asexual—that is they have no sex. They
reproduce by growing larger and splitting
up into two or more living cells. At the
next stage, two living one-celled animals
unite to form a single one-celled individual.

At a still higher stage two distinct animals 000
each throw off one cell and the two cells OOOOOOO
|

unite into one. There is still no such thing
as sex—the two parents are alike and the (000
two cells that join together are alike. But OOOOOO bl -', e
now sex begins to appear—the parent forms y =
- I lELLOOOO00 sy Pittsburgh
K :

begin to differ and evolve into male and
. Harrisburg
A 5
s s

female, and the cells thrown off likewise
differ and become sperm-cells and egg cells

NeW YOl'k Diagram showing how the voice currents
weaken in the long distance transmission

respectively. The male and female parent
and are restosed by ““repeaters.

may be separate individuals, or both may
form that part of the same individual as in
most of our flowering plants. As it is an
advantage for the sperm-cells and egg cells
of different individuals to wunite. cross-
fertilization is evolved—the wind or the in-
sects carrying the pollen from one flower to
another. In animals the same result is ob-
tained by the evolution of the act of pairing.
“At first sightf it would seem impossible ° 9
that the union of the two sexes could have
resulted by slow steps. Either the egg-cell Masterlng Nature s Forces
must be completely fertilized or it will not
grow at all. No partial step seems possible.

But thtedimermedizte links sgillﬂelxisa :t tllm Without the telephone ‘‘re- overcome them. Each step in
presen ay, as Wi can see 1n & Sh. n - H > H
certain spec'ies of fish the female lays the peater, t]:xe entire electrical extending the range of speech
cggs, and the male fertilizes them after power available on the earth has come only after years of
thc"é ?]rc laig. fGrac{ually éheﬁnmlallcs Iear::g would not be sufficient to make study. Eachimportant piece of
to follow the females an ally attacl b . 1
themselves to the females and fertilized the trans.contment‘al speech com- telephone apparatus has had to
eggs as they wcrcl laid. From this it was mercially possible. The three be created for the need. Each
but a step to fertilize the eggs before they thousand repeaters now in use 3 i i i
were laid, and by slow stages the act of Bell S B 1 di workmg day thls, pioneering
pairing as it exists in our mammals was ORTe=C ).'stem OS] lstal:nce goes on. Nature is harnessed
cvolvlc:sd,b:lfle egEs being fertilized ;cveral lines have increased the talking o a new duty and mechanical
m?.'},"ow. e ';bo’l'::u';gex“znh":ﬁ:‘ T range of every telephone by - ingenuity improves the tools of
Evidently the lowest forms of life, like thousands of miles. By mak- service, as fast as science finds
ours, are asexual. But cross-fertilization ing possible the use of smaller he way.
is such a great advantage that some form auge wires, repeaters have
of sex has probably been evolved. But I ﬁ f d - ,h 2 f . R
think it extremely probable that on the ep Own_ t.e cost ol equip- Not only is the Bell System
motlm more than two sexes may have been ment by millions of dollars. daily conducting research within
evolved. I think it likely that three or g o R 2
more different parents mayybe necessary for The repeater is only one out Ifs B r?at.lon Wld? orgamz.a-
each birth, or that the egg must pass from of scores of scientific develop- tiom but it is studying the dis-
‘seh\erez)ld{vﬂ?efr onerﬂ[];tasr:r;t Ji[;it‘:r:nhtc s:):gde); gg ments of equal or greater im- coveries of the whole world of
its growth. Prah;s’ S IR S portance in the advancement of science for their possible appli-
hypothesis. Reproduction on the moon may telephone service. Bell System <ation to telephone service.
be entirely different from anything we know progress has been a continual Only by such eternal vigilance
oi on carth. The new generation may even d ° A he Uni i :
be produced symthetically from chemicals encounter with seemingly im- hasthe United States been given
for aught we know! possible barriers, and a con- the best and cheapest telephone
SILAS LOOKS INTO THE SUPER. tinual finding of new ways to service in the world.

TELESCOPE

“"BELL SYSTEM"

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

“But I am wandering off into flight of
fancy. Tf you will just step into my labora-
tory here for a few minutes, you will have
some facts. 1 want you to take a look at
the moon through my instrument. and then
I will teli you of a plan I have formed—
a plan which, if successful, will throw all
my other achicvements into the shade.”

Silas somewhat skeptically took a seat
before the television screen and waited while

One Policy, One System, Universal Service, and all directed
toward Better Service

Doctor Hackensaw adjusted his instru-

ments. And then the reporter gave a cry
of surprise, for there appeared on the \[—_)—\=“ng tl.l) flm) pel'“‘v ezl
screen a i:g“c‘]mm unlike anything he had men in ayns-'te‘?r.ndt:rsb,’nlrﬁn;ug;

ever i Even Heat Generator. A Kecosene

Mnag; 3
“T -3 . . oll burner that is now boin, d
ot g b et the doctor, s 2 mall | D AD]O CATALOG :

what hazy and distorted, due to the tre- Py D
mendous magnifying power used, but it is of Standard Quality Parts - =B
:{imm to give you a tolerably clear idea AT REDUCED PRICES
conditions on the moon.” c e tecteY
O uarantee Protects You I ey
LIFE ON THE MOON = e ;A‘ .ﬁﬁng}m"::bﬁ :‘»‘-'Fr;:- li‘:.‘&.:;'...'..:?“ Ny
i on
“What funny plants!” eried Silas, in Write for our Catalog No. 100 B iC Cia b iaed in hdading vieves.
. “And how is it they are not e T ST, TR
y appear to be all the colors GR.EAT LAKES RAD]O CO aaoncs far, tour toun or comtp, e 4 "C:(‘)“;o:‘ 3
¢; and as for shape, we have 136 W. LAXE STREET, CHICAGO, ILL. 718 West Jackson Bivd. Chicago. TH.

all tike them; unless perhaps
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FREE-ThisBook on
Home Beautifying
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HIS book tells how to fin-

ishwood in artisticstained
and enameled effects. Gives
practical suggestions on mak-
ing your home artistic, cheery
and inviting. Tells just what
materials to use and how to
apply them. Includes color
card—gives covering capaci-
ties, etc. Use coupon below.

JOHNSON’S
WOOD DYE

With Johnson’s Wood Dye in-
expensive soft woods, such as
pine, cypress, fir, etc.. may be
finished so they are as beauti-
ful and artistic as hardwood.
Johnson's Wood Dye is very easy
to apply—it goes on easily and
uickly, without a lap or a_ streak.
?t penetrates deeply, bringing out
the beauty of the grain without
raising it—dries in 4 hours and
does not rub off or smudge.

Full instructions for finishing all
wood—old or new, soft or hard, are
given in the booklet.

some of our marine grown;ts ) There’s 3
ttle like a

golden plant that looks a li

of coral. And there are some t}'ml look m?rc‘

like roots than plants. And what thoé

things that are moving a ul) d t hs

others that are jumping so high? Are they

animals

or else plants
that possess the wer of locomotion

‘H].mv qt tlf]:y all look, ar"d all o
queerer because they are upside down
Everything looks as if it were hanging
from the moon and would soon drop off !

“What puzzles me.” said Doctor Hack-
ensaw, “is whether these crcatures possess
intelligence or not. Of course 1t 1s diffi-
cult to conceive of intelligent plants, but
the thing is not impossible. I am conymced
that the fixed forms we sec possess life. I
have watched some of them grow from_small
seedlings into very large plants. It is not
a mere crystallization such as we see In
minerals, but a real growth. Some, how-
ever, are puzzling. They move about freely
when young, but become fixed at a later
stage of growth. But on earth some species
of Medusae, or jelly-fish, do the same thing.
In the jelly-fish stage they swimn about, but
their cggs take root and grow into a fixed
stalk, which, at maturity, breaks up into
a number of new and free jelly-fish.”

“The commonest creature up there,” re-
marked Silas, “looks just like the jack-
stones that children play with. Surely those
things cannot have intelligence. And notice
how they roll about from place to place.
Instead of walking, they roll around on
four of their six spokes.”

SILAS SEES STRANGE MACHINE ON

MOON

Doctor Hackensaw now turned the instru-
ment in a new direction, and the screen
showed, in natural colors, as before, a large
and most peculiar metal structure on the
moon. It was evidently not a house, but
some _kind qf machine, for portions of it
were in motion.

“Well, Silas,” he cried, triumphantly,
“What do you think of that? If that isn't
a machine of some kind I'll eat my hat!
And if the selenites are able to construct
machinery, they must surely possess intel-
ligence, no matter how peculiar their shape.”

“But what is the use of that machine?
It doesn't look like anything we have here
:)nnel:.iigh I'm not even sure it's made of
_“Probably it is made of some composi-
tion we know nothiag of. Remember the
Selenites’ machines must be at least as far
advanced as those man will possess several
hundred thousand years from now. He
would be a rash man who would w;mture
to prophesy what they would be. Think
of the possible inventions during the next
thousand vears, and then try to ima, ix
those of the next hundred thousand vcgrl;e'
At any rate, one thing is certain. There are
intelligent living beings on the moon, s
I should not be surprised if this rn;' han
were designed to store up the heat dc e
the lunar days, and give it forth at :.225
thus making the moon more comfortable 1o

Helicopter LiftsThree

- The helicopter of Etienn

ee Oehmichen in
e persons ¢
ve meters. says a Parig dispagcha
¢ also twice rose with the same
> gers to heights of three

st trials lifted thr

s credit a total of two hours
DiNe minyteg.

ﬂghts. three
a zontal

nwention for Angugy
1

9’)
vhat its objeey : .
1t Objeq L b,
o
'HE DOCTOR TO COMMuyy

MooN CATR Wy,
1 go1l to attempt o y
with these igent creatureg 1?:““"2
“By o he gy

Y er. At present, howe
ose is 10 send a car to the T
a message for the Selenites™ i

“Send a car with a Message v
Silas. “Do you happen to know.ghf}“d
guage, or do you expect them 1o g T Iz,
English?" he added sarcastically sty

Neither ! replied the doctor 't, .
I shall use a more universal 13"1“:“9\1111!_
begin with, I shall send Pai"tingsgtf T
jects in their natural colors. Thereo' o
a savage tribe on earth that canpgy .2
stand a picture—at least 10 a certaip em";

“But these creatures on the Moon gy
seem to have any eyes. How can they yns
stand a picture if they are unable

“In addition to the pictures” COontingeg
the doctor, imperturbably, “I" ghay send
life-sized models of men, women, ang et
dren dressed in modern clothing, and gl
models or real specimens of our animgly
and plants, our houses, machines, ete. P,
haps our Lunar friends will send me in
turn some models of things on the myn
What a triumph it would be to reesire
some of their machines or to analyze sope
of their chemical productions. Think of
the possibility of my learning in a few yun
what it has taken these creatures hundreds
of thousands of years to discover! Wiy
the prospect is dazzling! All that [ am
afraid of is that my intelligence i tw
limited to enable me to understand thet
machines. I shall be as unable to mak
heads or tails out of them as Christopber
Columbus would have been if he had fom!
an electric motor with the storage batierr
attached. He would sec that the armatu
revolved, but could form no idea %
what made the thing work. Similarly it
the moon-people send me a machine work
by atomic force, it may teach me ro mut
than the motor would teach Columbusl"

Silas Rockett sneered mnmrﬂm‘?’i
“It's my opinion,” said he, “that you m®
as well send your specimens to o
of fish. They would be just as HIf
understand them as these treatures ‘“w
moon, of whom you seem to have 0 5
an opinion. Besides, I see one slight
jection to your scheme.”

“What is it?”

“How are you going to send your
mens to the moon?” And as he umkle for
words, Silas gave a delighted chuc s
he thought he had caught the doct®
naping, b

But Doctor Hackensaw sm’ldwcd":é
placently. “Trye” said he, "‘heisbm
of a car or projectile to the moon 1w
means an easy thing to do. ! my
solved many tough problems 1B In
and I think I can solve this onc: ]

may say, that I believe I have §
already. "But that’s another sto™*

10 see i

T

New Seaplane Resc:f"
A world's for scaplanil. od ¢
three kilomcter:c :;?xrse was 'Ftaw
June 7, by aviators of the Al “i7°g %
of the Battle Fieet when -~
Reber, piloting a torpedo seapd ]
2 speed of 102,88 miles an hov’
Lieutenant 1. D. Webb w3 b‘"ﬁ
the tests, making 10278 miltS,:"'
flew in an M-O Monoplane M’
to thi aerial equipment of the ¢
val Air Forces. ] - fol
Lieutenant G. T. Cﬂdfﬂm
when his T-§ plane
escaped injury.
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U.S. APATENTS

Don’t Lose Your Rights

In this Depsrtment we publish such mstter as is of interest to inve:
are in doubt s to certain Patcnt Phases. Regular inquiries addressed to
by meil frec of charge. Sueb inquiries are published bore for the benefit of all readers. If the idea is
thought to be of importance, we make it s rule ot to divulge ali dets,

ar far es it is possible to do so.

Should advice be desired by mail & nominal cbarge of $1.00 ia ma.
Only one side of shect should be written ow.

department, see to it thst your name and sddrces are upon the
sce returned to us because either the name of the inquirer or hin

descriptions must be eleer and expl
NOTE :—Befare mailing your letter to
letter and envelope as well. Many lett
address is incorrectly given.

Before disclosing your invention to any-
one send for blank form ‘‘Evidence of
Conception™ to be signed and witnessed.
A sample form together with printed ine
struetions will show you just how to work
up your evidence and estsblish your rights
hefore filing application for patent. As
registered patent attorneys we rcpresent
hundreds of inventora all over the U. S,
and Canada in the advancement of inven.
tions. Qur schedule of fees will be found
reasonable. The form “Evidence of Con-

ntors and particularly to those who
“Patent Advice” cannot be answered

ils, ia order to proteet the inventor

de for cach question. Sketches nnd

QUR ADVICE VERIFIED

In the May issue, Patent Advice Department,
A. Kurzawsks, of Los Angeles, California, asked
a question regarding a water tractor, We did not
adyise applicaton for a patent. Our advice in
this case is further backed by a letter which we
bave received during the ﬁnstAmnth from Rolph
J. Lackner, of New York City. We desire tn
thank Mr. Lackner for his kind letter, and wish
there were a great man{ more readers of this
eolumn, who would scad in their experiences with
atents. so that we may give future inventors the
tmeﬁt of the experience of others, and which
cost them in some cases quite a fortune. We
often_receive letters of the nature printed below,
and becsuse they do not relate directly 10 some
atent advice previously given in these columns,
Eut describe inventions upon which but a weak
patent might have been secured, we have not
taken the liberty of publishinf the same. We
will make it our duty to publish from time to
time lctters relating to patent advice given on
this page. Mr. Lackner writes:

“For the beacht of Mr. A Kurzawski, and with
reference to your reply No. 709, given in the May
issue, and for the benefit of others who ma{ be
'ork‘_ng on similar devices, I wish to tell of m
experience with a similar idea. Back in 1910
designed a small water tractor, which would not
only permit a fat-bottomed shell to virtually
skim along on the water, drawing no more water
than the shell itself, but would also %:rmh it
o be driven up on shore like a car. e front-
back wheel arrangement over which the end-
less paddle chain was placed, was a failure with
regard to economy, although it proved more
successful with regard to the increased speed ob.
tined. This was then changed by me to a de.
“vice having two wheels in front, and two wheels
behind, set between two shells, thus forming a
double boat This method placed the hubs of

th scts Just far enough apart to prevent the
fprockets from touching. The paddle chain could
in this manner, be made very tight, and the
drag reduced to aimost nothing. Mechanically,
# was a success. | then changed the device,
coming back to the singie shcll, as: usinf a double
Arrangement in the back for driving, while single
paddle wheels with raised sides i front were
empioyed for steering. § found no demand for
inrlhm' of the kind, so I dropped it, as § was
personally unable to do what the editor of Patent
Advice column so often claims s necessary. that
8, manafacture the article and create 2 demand.
Meanwhile, 1 aiso experimented with a ﬂoaﬁr?
!glcycle, the tricycle being reversed, two wheels
€€ placed in front. and one at the rear. The
opct Was propelled by an ordimary screw pro-
veller, set at such a pitch as to lift wp the tri
X:k. 8t the game time that it propelled it, so

it would draw very fittle water., he working
Todel operated ionally well, but—again no
K"“"’d- Tt would, thercfore, mot pay Mr.
ﬁ;:n“h. nor anyone else, to devote further
Row, °l" rmoney to this device, I have expended
b eral th nd dollars myself, receiving nothing
pn:.'m' Neither of the two systems have been
- d"d by me, sithough they are well pro-
(ooted by priofity claims, searches, and every other
by “:uthod which my attorneys have been able

into use.

9 letters similar to the above, refi
oltriences with various devices, similar fo
whick e gige “patent adeice.

e oylitor of this elomn will sppreciate the

. FLY TRAP
29 M. E Ferria, Shuns, Tenn., asks whethe
:v%tw Sty sucklog them into o teap

T

the device could be made which
by means of n, fAying

ception’ sample, instructions relating to
obtaining of patent and schedule of fees
sent apon request, Ask for them,—a post

AUTOMATIC SHIP STEERING SYSTEM TR

(725) Oscar Ferrell, Jr., San Antonio, Texas
asks whether a device to kcep a vessel along a

certain definite and straight course would be of
value,

A. There are a few devices which do exactly
what you describe, the first of thesc I‘s_ a slriflly
y 8

WASHINGTON, D. C.
s of form Evidence of Conceplisa”

Andrea. The second is a gy p
both of wbich control a ship along its course.
Torpedoes as you know, are likewise set upon
& certain course, and then maintain that coursc
without deviation.

CARTOON MOVIES

(726) Ernie F. Hiser, San Francisco, Calif.
writes :

Being 2 maker of cartoon movics, I would like
to know whether 1 should copyright or patent a
system, whereby I can make cartoon movics of
delicate surgical operations in about & tenth the
time usually required, and can show the opera-
tion in absolute detail.

A. 1f you could sec your way clear toward
making the films, similar to the samples you have
forwarded, without patenting the process, we
would advise that you do so. As you undoubtedly
know, a patent broadcasts your lnvention, and
even though other individuals may be prevented
from using the system, there is little poss ility
of your proving that they have em‘rloyed your ¢ €
principle, and therefore, they could get away the development of his proposi-
;itdh_qune a good %cal od{rv‘alu.\blg dnlal.‘ 1f you tion.

Ind it nccessary to have aftsmen or other artists iD-
B e, Sacn: A aon ettty o o wnd deserip:
a doctor or surgeon be at your side while making through prior United States patents
{our photographs, we would advise that you apply etc. Prellminary advice gladly fur-
or a pateat on those most important processcs, nished without charge.
and leave the critical parts of the systems out of y experience and familiarity witb

e patent, keeping them as trade secrets. Re. various arts frequently enable me to
member that fo‘" trade sccrets, if they are learned, accurately advise clients as to prob-.
will practically “"break™ you; but il they are able patentability before they go to
retained as your private property, may “make” you any expense.

The patent will protect your system and prevent klet of valuable information

others from using it"provided that you can prove and form for properly disclosing

that they do so. The cop)'n'fhl will not protect your idea, free on request. Write

you inh any w-md ) Nleilhder ‘;‘lhl tg]e u.cn‘t‘ pr:xc;:‘; tod~.

you when once disclosed. e film itself shoul RICHARD B. OWEN, Patent Lawyer

be copyrighted, however, 10 prevent other con 164 Oweo Bulding, Washiogion, D_Yc.
2276-8 Woolworth Bldg, New York City

TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and

cerns from using it as o whole, or in part, and
a frame from each new wversion of the operation,
or each scene should be forwarded to the copy.
right bureau. The films are very fine indecd, and

we wish you the best of success in your venture.
TRADE-MARKS

PATEN T COPYRIGHTS

Before disclosing an invention, the inventor should write
or our blank form, “RECORD OF INVENTION.” This should be
signed and witnessed and if returned to us together with model or sketch
and description of the invention we will give our opinion as to its

patentable nature. Radio and Electrical cases a specialty.
Ouwr illustrated Guide Book, “HOW TO OBTAIN A PATENT,”
sent Free on request. Highest References Prompt Attention Reasonable Terms
FREE COUPON

VICTOR J. EVANS & CO., Patent Attorneys

Offices: Pittshurgh Officcst Philadclpbia Offices: San Franeisco O

AT Sl 514 Empire Bldg, 714-715 Liberty Bldg. " Habart g
New Y. Officea: 1001 Woolworth Bldg.

MAIN OFFICES: 779 NINTH, WASHINCTON, D. C.
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Any new article, machine, design or
improvement thereof, or any new com-
bination of parts or improvements in
any known article which increases its
efficiency or usefulness, may be pat.
ented, if it involves invention,

IF YOU HAVE ANY
NEW IDEAS

which you feel are useful, practical and
novel, take prompt action toward pro-
tecting your rights. 1f you have in-
veated any new machine, or new com-
bination of parts or improvement, or
new process or design,

Send Drawing, Model
or Description

of it for information as to procedure
to secure protection.

WRITE TODAY FOR
BLANK FORM

“Record of Invention”

to be returned 1o me with drawing. des-
cription or model of your idea. Prompt-
ly upon receipt by me of your idea [
will write you fully as to procedure
and costs.

No Charge for the Above
Information

All communications are held in strict
confidence. My personal, careful and
thorough attention is given to each
case. [ offer you efficient, reliable ?nd
prompt service—based upoa practical
experience. Higest references.

Write today for free book "How 1o
Obtain a Patent.” This book willl give
you valuable informstion, and it may
save you much time and effort. Send
for it NOW. -

My practice is devoted .excluswely
to United States and foreign patents
and trade marks. Very probably I can
help you. Write today.

CLARENCE A. O'BRIEN
Registerad Patent Atiorney
241 Southern Bldg. Washington, D. C.

Science and Invention

Around the
Universe
By RAY CUMMINGS

( d from page 331)
18 ]

“That’s where the sun strikes the tops of
the mountains,” Sir Isaac explained The
dark places arc valleys and plains.

Let us have breakfast. Aren't you hungry

No—yes, sure 1 am.” Tubby rose to his
feet from where he had been kneeling hca_v<
ily on the floor. “That Venus is awful

pretty. How far away is she? When do
we get there
“\We intersected her orbit at a poimnt

1,142,606 miles away, roughly speaking.” Sir
Isaac replied. “I had to change our velocity
once or twice during the night—but still 1
fancy I may say we have done fairly well.
Sir Isaac drawled this out complacently. He
was. indeed, very English at times.

"1 ain't got nothin' to complain of,” Tubby
agreed. “\When do we land?” .

“Qur present velocity is only 575,001 miles
per hour. \Venus is coming toward us at
the rate of some 68.000 miles per hour.
Sir lsaac seemed to be calculating in his
head. But allowing time for land-
ing—we shall have to slow up mucl more
a little later on, you know—well, 1 think

we should be there by ten-thirty or eleven ‘

o'clock this morning.”

"Very good,” said Tubby briskly. “Come
on. Let's eat.’

They had bacon and eggs for breakfast,
and iced coffec with whipped cream, because
it was too hot for regular coffee. Tubby
would have made pancakes, but there did
not seem to be any maple syrup, at which he
was exceedingly annoyed. Secveral times
during the meal Sir Isaac went into the in-
strument room for a moment to make a
brisk calculation, to verify their course and
to decrease their velocity a little,

Tubby’s questions about Venus were inces-
sant at first: but as Sir Isaac said, why
discuss it theoretically when they were to
see it so soon?

The store-room. which they were using
as a dining room because it adjoined the
kitchen, was directly under Tubby's bed-
room. The sun hung level with its window
but they kept the shade closely drawn.
After breakfast they returned to the instru-
ment room, Tubby insisting he would not
wash up the dishes so soon after eating :
and Sir Isaac showed him the earth. Iy \vaé
about level with the instrument room side
window and thus almost exactly opposite the
sun. So far as Tubby could see it was »
star no different from any of the rest o‘f
them, except possibly a little larger. The
moon, of course, was invisible,

Venus, through the window beneath their

y much larger during

tf)e"'kfhad grown ver
.I'Ea ast. It Was now an enor
ing ball, half dark, half Iighl.m::;afclzg-
nailed fast to the black surface of the firm Y
ment. The sensation that they were hj a}-
above it and falling directly “down to 3(1
sgriace' came to Tubby suddenly. [y malcls
hxm_a little giddy at first; but the unple. 3
f“i_lmg soorln passehd away. oy
"or nearly an hour they s ing idle
whlle. (h1§ glowing sphere t{ene;tl'\al:::g dly
steadily in apparent size. They cou‘dgae_w
tinguish even its dark portion qQuite ¢} £
now, and its convexity was unmistakeat:ly
They were hardly more than 25 e
above its surface, and falling sligh;ly toml‘es
ts no&-th;m h;m;;plwre, when Sir lsaacv::;d
ted that Tul v "
ishes. R U the breaiag
“T shall RO down through the atmosph,
0 he said. “But giyy 1 thin':( iR
in rather more than an hey s
ned into the kitchen, and §'~
and pad in hand, took hjs st:

for Augu“‘ /
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tion at the keyboard. \When Tubby finally
returned the instrument room was consider
ably darker than before. Sir lsaac, with
two small clectric bulbs lighted, was still
scated at the keyboard

“Say," began Tubby indignantly. “The
sunp went behind a cloud or samcthin’, I
ain't quite finished, but | don't know how
to light the lights

They had already entered the atmosphere
of Venus, and had encountered, as chance
wnul'd have it, a heavy bank of clouds
heavier than clouds ever are in the atmo:
phere of the earth, The sun thus obscured,
:lhc interior of the vehicle had grown quite
ark.

“"Never mind," sald Sir Isaac
We'll be there very shortly

Tubby located his Panama hat, rolled
down his sleeves, and donning a thin blue
serge jacket, sat down to await their land-
ing. He could see nothing but grey mist
through ecither window for a time; then, as
they burst through the clouds, the room
suddenly brightened.

Sir Tsaac bent over the window in the
floor, calling to Tubby. Beneath, spread out
in a vast panorama cxtending to the horlzon
in every direction, lay the landscape of
Venus—forests of green vegetation; a thin
sllvery ribbon of water; tiny grey blobs
that were cities; and in the distance a range
of blue-green mountains with heavy white
mwasses of clouds above. And, curiously
cnough, by a familiar optical illusion, it
scemed now a concave surface, as though
they were hanging over the center of a huge
shallow bowl, with the horizon rising up-
ward to form its circular rim.

“Myl” cxclaimed Tubby. “Ain't that
pretty? Just like bein’ in a airplane, ain't
it, perfessor?”

"Let it g

e . |
Sir Isaac, hovering anxiously between the
floor window and the keyboard, was now |

exceedingly busy.

“I've got to select a landing place,” he
said. “If you sce a large open space where
there are no trees, tell me at once.”

Tubby, forgetting the possible damage to
his white trousers, sat down on the floor
beside the window, peering intently down-
ward. They were falling rapidly; the land-
scape grew ‘momentarily larger in detail,

passing slowly to onc side as they fell diag- |

onally upon it.

The instrument room was now hotter than
ever before. Tubby took off his hat and
coat again, and dashed the dripping perspi-
ration from his face.

“Hey riessor, slow up a little,” he
called to Sir Isaac at the keyboard. *“We're
gettin' down pretty close.”

They were now at an altitude of hardly
three th { feet. The circular horizon

who derive larg:

et noﬂu know

d eortain

simple bot vital

vawm-. Qur book MSense
it

f et P

., 100 Machanica) Move:

had already risen so that the range of moun-
tains in the distance was visible through the
side window. It was a beautiful day out-
side—subdued rays of sunlight filtering
through the white cloud masses and falling
upon the vivid green countryside in brilliant
patches of light. )

They passed over the narrow river, and
Tubby saw an open space surrounded by
tremendous forests of tangled green vegeta-
tion, with occasional white blobs that might
have been houses. Beyond, perhaps five
miles distant, a city lay—its low stone build-
ings gleaming a dazzling white.
n{‘\’hen they were directly over the open
space, Sir Isanc depressed another key
sharply; and the vehicle began falling ver-
GQJ downward, with constantly decreasing
vdoc{ty until, when they were only a few
ﬂ&:ﬁ‘l feet up, fit"seerm:d floating gently

n rather than falling.
ngh eyes were now glued to the
his fingers resting lightly on the
y stood up and put on his coat
a moment later; with scarcely
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a perceptible jar, they janded on the surface
of Venus

Sir  lsaac
triumph

“We have landed,” he cried exultantly.

A perfect trip, my dear fellow 12 hours,
14 minutes and 7 seconds elapsed time |

“Right,” said Tubby “We're here. Come
on perfessor, let’s go outside an’ get some
air

“What's that 7" Tubby exclaimed abruptly.
‘Don’t yon hear somethin, perfessor?

Music was wafting to them on the brecze

-soft, liquid tones like the music of a harp,
and the sweet, pure voice of a girl singing.

“It's over there,” Tubby half \vhispcre(:l‘
“Over in the banana trees. Come on—let's
go sce.” L

They crept quictly forward; and within
the grove of trees came upon & tan-bark
path. As they followed it the music grew
steadily louder, until nestling under the huge
spread of banana leaves they saw 2 little
white marble pavilion, with a tiny spla;hxqg
fountain before it. The figure of a girl in
white reclined beside the fountain—a girl
who was apparently alone, playing on a
small hatp-like instrument and singing to its
accompaniment.

“Hello-o!" Tubby called incautiously.

The girl sprang erect; and stood trem-
bling, lyre in hand, as they hurried forward.
Tubby saw she was a rather small, very
slim girl, dressed in a flowing white gar-
ment from shoulder to knee, which was
gathered at the waist with a golden cord
whose tasseled ends hung down her side.
“Good morning, ma'am,” he said gracious-

“1t's a nice day, ain't it?”

The girl smiled, seemingly reassured by
his greeting.

“We trust you speak our language,” Sir
Isaac added anxiously. “It has always been
my theory that on Venus—"

The girl replied in a gentle, softly musical
voice:

“T speak the language of the North Coun-
try of Venus, sir.”

Her fear scemed to have left her. She
stood, with dignified bearing, waiting for
them to explain their presence.

Sir Isaac, with infinite relief on his face,
turned to Tubby. “You see? I am vindi-

relaxed, his face radiating

ly

cated. [ always knew that on Venus—par-
ticularly in the North Country—the language
was -

Tubby frowned. “My name’s Tubby,” he
said to the girll “An" myv friend’s name
is—

“Sir Isaac Swift DeFoe Wells-Verne,"
stated Sir Isaac impressively. “We a|:c
charmed to meet you, Miss—er——"

“l am called Ameena,” said the girl si
ply‘.'shc extended her hand in mostg;:ie:ldnlh
fashion. y
adé\;l;:en they had all shaken hands, she
“You arc not of my world, .
so" seldom have visitors hercsurlely. e
te " o

“We're from
promptly. “We

cannot

the earth,” said T

; ¢ just got in this mon:lit)ll')x

“The carth!” Ameena exclaimed SI;

seemed suddenly perturbed. “I had iho |1e

you were Mercurian—men of the Ll:xht

Co‘;ﬂ"y pe;"haps. We have never Ea(;

:‘;.;n._m_e,? ere before. Never have 1
“No,” said Sir Isaac. “W,

.Thc girl had scated herselfe (:etl?;

rim of the fountair; her pretty Iinlma e

was clouded over with anxiety. R
“I am so glad you came,” she

e firsy”

% n said af
~a mo of silence. “Now 1| aiter
ou O:‘:iiagngér 10 your earth, ;Ia; p::l’l:
lent yoc Man}i‘ans are aleut
ur carth ap,
from” the Twilight E‘;"‘,‘}“::;
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of Mercury cre their allies.  Only last
month they were here in \enus—cmissaries
asking our people to join with them.” She
shrugged, *We would not do that. of
course. What is war to us? These Mar-
ians do not covet our world. for we have
nothing—only our fruits and our wine, and
our simple buldings, and our music and
try—and love-making.”

She added, “But your earth—that is dif-
ferent. Your world they desire. They—"

Martians to conquer the earthl” Sir
Isaac gasped. stupified.

“They have gone to Jupiter also,” Ameena
went on. “When they found we would not
join with them, then they said they would
enlist help from the great Jovians them-
selves. I do not know if——"

“QOh, my gosh!” Tubby was almost speech-
less with fright.

“To conquer the ecarth!” Sir Isaac re-
peated. "When, Ameena? Only tell me
when?”

She answered quietly, but with obvious
agitation

“Already they have conquered your moon.
Your poor Selenites could offer but little
resistance, and a Martian outpost is estab-
lished there. And the Tiilight army of
Mercury is already massed in readiness on
Mars.”

She paused; then added swiftly:

*“At the next opposition of Mars with your
earth~only two months off they say it is—
then the Martians and their allies will de-
scend in hordes upon you!I”

Crarrer IV

IN WHICH TUBBY TAKES COMMAND AND
A FATAL CATASTROPHE IS
IMMINENT

In truth it was a drastic, desperate situa-
tion for their native earth of which the voy-
agers were thus unexpectedly informed.
Even without his reference books, or the
use of mathematics, Sir Isaac's well -
formed mind told him that they had no time
to waste. Mars would reach opposition—
that poiant in its orbit when it was nearest
the earth—in just 57 days, 6 hours and 30
minutes from the present moment. Sir Isaac
knew that He also knew that if the miser-
able renegades of the Twilight Country of
Mercury were allied to the Martians in an
attack upon the earth, this atiack, when it
occurred, would be irresistible. And already
the enemy had conquered the moon—occu-
pied it—established there a hostile outpost
bart.ly 250,000 miles away!

Sir Isaac’s stern, intellectual face was
pale as he questioned the Venus-girl more
closely. Tubby, when the details oi this
dastardly plot began to sink into his mind,
sanmred with indignation,

How dare them people attack our mooa >
he demanded. “That ain’t right. We never
did nothin’ to them. What are we goin’ to

about it, perfessor? We got to do
somethin”"

Sir Isaac had seated himself beside
Ameena on the fountain rim. He was
trembhr@. a little, and his thin lips were
P’:‘S?J.'lsghtly together.
bh‘“' he said, struggling to keep a sem-
blance o(' composure in his voice. “Yes,
i:“-‘i;_e right. We must do something. But

That's what 1 said—what?”
prompred. “Go on, perfessor.”
anE had so forgotten Amcena’s gracious
Ms“‘! in the excitement of the moment that
3 hat was now jammed on the back of his
b:-d' anddvhn fat little fists were clenched

isn't the moon I'm
went i

Tubby

worried over,” Sir
1 N
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an our earth is too hor nk
able. It must not be
“No,” agreed Ameena soberly. “It must

not be. But what can we do 10 prevent it

“We?” exclaimed Sir Isaac. “You will
help us?”

She held out her two hands simply; and
Tubby and Sir Isaac impulsively grasped
them.

"1 could not let my cousins of the earth
come to harm for lack of my help,” she
said quietly.

Sir Isaac, sentimental by nature, was
again overcome with emotion; Tubby
pressed the girl’s hand warmly, beaming on
her.

“That’s fine,. Ameena” he
“You're a regular girl, ain’t you?”

There was a brief pause. Then Ameena
said

“I do not kmow if in Jupiter they are
lending help to the Martians or not. But
in the Light Country of Mercury 1 know
they hate the Twilight People—these outiaw
neighbors of theirs who are joining with
the Martians. They of the Light Country,
perhaps, would help us.”

“The Light Country of Mercury!” Sir
Isaac echoed. “By jove, how stupid of me!
Of course! They. 100, have the Light-ray
With one Light-ray we can fight the other

“Fine,” agreed Tubby, still beaming at
Ameena, who flushed prettily under his
openly admiring gaze.

Sir Isaac stood up with determination.
“Mercury is now fortunately approaching
inferior ~ conjunction with Venus, It is
barely thirty million miles away from us at
this present moment. Let us g0 to Mer-
cury at once!”

“Come on!” cried Tubby
“Let's go. Let’s aim to get
noon—we can if we hurry” And clutching
Ameena by the hand, he started off at a run
through the giant banana grove, Sir Isaac
following close behind,

After a hundred yards Tubb sto;
:;bruptly, almost jerking Amcen;{ offm}):i-e
eet

“Say, listen. little girl—how about
family? Ain't your family liable toyogx:;
scared, you runnin' out into space this wyy
without sayin’ nothin’ to nobody 7"

Sir lsaac also seemed worried by thig
thought, but the girl smiled readily, [
have heard about your earth families,” she
said. “In Mercury they have them also,
But here on Venus there is only the Stare
and the Individual. At fourteen | was free
from control of the State. am my own
mistress now.” She raised her arms with
a pretty gesture. “Even love has noy come
to me yet. I am free”

Sir lsaac was relicved, «Qf course |
ly. How stupid of me, should
known that on Venus— "
said Tubby. “Come on then—
He started off again as
s would earry him,
n the surface of Venus
rtimg up through the
that heated the
an oven. Sjp
Operation
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at once—chemically cooled coils over which
air was driven by clecti:= fans and then
circulated through the various rooms—after
which, ignoring their guest, he seated him-
self at the instrument-room table and began
a computation of their course to Mercury.

.Tubb) showed Amcena over the vehicle
with enthusiasm. He had forgotien for the
moment lh.e dire portent of this new journey
and was like a boy on a holiday. The girl
was itensely interested in everything, espe-
cially in the marvelous, ever-changing aspect
of her own world as they slowly turned
ov‘er~and dropped away from it

'\‘ou can have all the upstairs to your-
self,” Tubby declared, with due regard for
the c9nvemionalilies. They were standing
then in the doorway of one of the dainty
little chiniz bedrooms.  “The perfessor an’
I'll bunk dowustairs. He's a real nice guy,
the perfessor—you'll like him.”

“I'm sure I'shall,” Amecena said. Her

eyes, glancing at Tubby sidewise, were
veiled by their heavy black lashes. She
added softly:

“And you, too, my friend Tubby.”

Tubby did not quite realize it then, but
indeed, this Venus-gir], typical of her race
had a distinct talent for love-making.

When they came to the kitchen Tubh
was much embarrassed over the remains of
the breakfast dishes. But Ameena proved
herseli a real housewife by immediately
assuming charge of this departmemt of tlie
vehicle.  She began washing the dishes at
once—a curiously incongruous sight in her
Greek-maiden robe as she bent over the
kitchen sink!—while Tubby stood admir-
ingly by, watching her.

When the kitchen and store-room were
immaculate, Tubby and Ameena returned to
the instrument room. The sun was shining
up through the lower window; the vehicle
was cooling off a trifle since leaving the
atmosphere of Venus; they were now well
launched into space.

Sir Isaac, having completed his computa-
tions, greeted them triumphantly.

“We have traveled 2.138 miles,” he said.
“I am hecading directly for the sun now. 1
have been taking it very slowly until a mo-
ment ago.”

*Very good,” Tubby agreed, with a most
business-like air for Ameena’s benefit. “But
we got to hurry from now on if we're goin’
to get there today.”

They sat down then to discuss the future.
There was really very little to discuss, as a
matter of fact, for Ameena's knowledge of
war conditions throughout the solar system
was very slight. What the voyagers could
do to protect the earth depended upon two
factors. Had the great Jovians joined in
this dastardly war? And would the Light

Country of Mercury lend its aid—its Light- |

rays and other weapons—for the earth’s
defense?

“Well,” said Tubby, “we’ll know pretty
soon. What's the use arguin'? Ain't I
right ?”

Sir Isaac yawned involuntarily in spite of |

their interesting argument. He looked em-
barrassed.

“You're sleepy,” exclaimed Tubby soli-
citously. He added to the girl:

“The perfessor ain’t had a wink of sleep
since we left the earth last night. Hed
better go take a nap.”

Sir Isaac was indeed tired out. “I must
direct our flight,” he said. "I cannot leave
our course to—"

“Why can’t you?” Tubby d "I

ded
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“That is very clear,” said

“Go on,” nodded Tubby. Am“na'

“And inversely as the square .
tance means that when bodies a::ftlwh.‘ dis.
far apart they only exert one-imm;:!.
attractive force upon cach other, Thy, U
see cvery mass of matter in the Unive, Ya
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those laws.
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non, you remember, failed t0 reach
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“1 remember that other one” Tubby ex
claimed. " ‘The First Men in the Mo
That was a great book. Go on, perfessor”

Sir Isaac was pleased. “Yes .
That was where 1 explained my gravm
screcn. . . Well, we are using nowa
device very much like that, only asty
nore efficient. You see, in this particular
inter-planctary vehicle I have a cumat
something like the Mercurian Light-ray,
and something like our own electricity.
With it 1 charge any or all of these metalli
plates both negatively or positively. Imen
| can make them neutral to gravity—so that
gravity is cut off entirely as in the case ¢!
the gravity screen. Or | can make i
attractive, or repellent. Without any charge
you understand, they are atractive, 3
matter is. With my uegative charge e
repel with exactly the same force as mo
mally they would attract.”

“Ah," said Tubby.

Sir Isuac warmed to his task. “Lﬁ;s."
explain 1o you the exact result of B
When we were resting on the earth’s sif
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desired—the gravity from our base. Ha‘nl;
then an insufficiens attraction from the 8%
to hold us there, we left its surface, n!:j‘*
off at a tangent because of the earth’s |
tion on its axis. But 1 woi!
into that. . . . Once in space. 3. _“,n,l
Now, 1 merely make one face anractiv®. %
the others neutral or repellent. ‘L\ﬂh
attractive face acts on whatever h‘;nﬁ
bodies lie in the direction, and we 3“'@ P
loward them. For greater speed 14 itk
the repellent power of those bodics ¥

hind us.  For instance, after lﬂ"‘"gm,,
carth, T used the antraction of 1 Zq
only a portion of it. of OUTSE: it
merely for experiment, I combfe
that a fraction of the earth’s rcrﬂghﬂ!
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enus, I used her attractive poweh
off the sun completely.” e
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of keys—"this bank governs our base. And
this, the top of the vehicle—and these are
the sides.

“There are, you notice, fifteen keys on
cach bank. When they are all up there is
no action at all—the face allows any heaven
ly body to attract with its full, normal force.
But, when | press down this red key—each
bank has one, you sec—then the face be-
comes neutral to gravity. The seven white
keys give seven different intensities of attrac-
tion. and the seven black ones give seven
different intensities of repulsion. A key
pressed down stays down until you pull
it up.”

“Sure,” agreced Tubby. *“That ain't so
awful complicated. [

Sir Isaac went on

““You will understand then that when num-

- e gy L -
ber scven white key is down, the face is co“nsi IN
fully attractive, just the same as it is with

all the keys on that bank #p. Do you fol-
low me?” |

“Aboslutely,” nodded Tubby. “I doped
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Here’syour oppostunity. Radioneeds It was so close he could sec barren, rocky o phone recerver \
You. Win success in this fascinating field. mountams on it; and it was turning over

i ike a bal i Al 3
T e iond 8t Highest like a ball thrown into the air. Even while

Trained men in Gemand at highest salaries.
5 he gazed, with his heart in his throat, it
- doubled in size, so stupendously fast w. K]
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the heavenly derelict, again doubled in size,
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rushing l;)lo it, drawn irresistably by jts shown in the diagram, are made with ﬁ:;t
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For five minutes he worked, his face pale
with anxiety. “Am L stopping our rota
tion?” he asked. “Are we slowing down?”

Tubby jorced his gaze to thg w:indow and
saw that the heavens were spinning with a
fittle less rapidity.

“Go on,” he encouraged.

fine.”
«1 don't darc leave everything in ncutral,”
Gir Isaac muttered to himself. His gaze
was glued to the floor window ; the perspira-
tion was rolling down his face. “Inertia
would carry us forward on our former
course without any force of attraction. We
could not avoid collision. Perhaps we can-
not anyway.”

“Don't say that.”” pleaded Tubby, “Go on.
You're doin’ fine

Ameena now crouched on the floor, grip-
ping a_chair leg to steady he.rself; and
peered intently downward through the wit
dow. At each instant when Venus came into
view she called to Sir Isaac, and he promptly
depressed the necessary key, releasing it
once the planet had swung past Wit
Ameena’s help he did this more accurately
than before, and gradually the
axial rotation was decreased. Finally they
caught Venus and held it directly benrath

them.
Sir lsaac stood up, trembling. “Thank
i “We are headed the

God!” he exclaimed V 3
other way. The danger is past.”
Now that the excitement was over, Tubby

“You're doin’

felt extraordinarily weak in the knees. He
sat down iz a chair, panting.
“What was it, perfessor? What hap-

pened?"

“An asteroid,” Sir Isaac answered, smiling
weakl A minor planet. unknown to
astronomers. [ knew its orbit lay in here,
but 1 had calculated the asteroid itself to
be on the other side the sun this month—
fool that I was!”

A moment later. carefully, Sir Isaac re-
sumed their former course. The asteroid had
disappeared; the sun now shone up from
beneath them as before.

“How close did we come to it?” Tubby
asked, when they had all three recovered
calmness. “1 guess we didn't miss it by
more'n a mile.”

“We passed it about 4.000 miles away!”
Sir Isaac answered.

Tubby was amazed. “Four thousan’
miles! An’ | thought we nearly hit it!”

Sir Isaac smiled. “I should not care to
come any closer. Our velocity at that mo-
ment was 7200000 miles an hour, That is
exactly 2,000 miles per second. In just two
seconds more we would have collided with
that asteroid and been annihilated! That’s
why I said we were crowded in here. It
is very dangerous to approach within a
million miles of anything.”

They had lunch shortly after that, Sir
Isaac msisting on having his served on the
store-room Aoor so that he might keep close
watch through the lower window there, for
eomets, and even infinitesimal meteorites, as
well as asteroids, were to be avoided As
Sir Isaac pointed out, to collide with even
2 hundred ton metcorite at a velocity of

miles 2 second would be a fatal
catastrophe !

After lunch. over their cigars while

straightened the kitchen, Sir Isaac
told Tubby about Mercury, which he had
hoped they would reach about five o'clock
that afternoon, but which now they might
Mt arrive at before six or seven o'clock.
st ercury,” Sir Isaac explained in his
ightly pedantic way, %is the smallest of
I major planets, and the closest to the sun.
,mi:‘_;"j\ll Hes at a mean distance of 36,000,000

(Continued on poge 409)
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‘This book covers in comprehensive
form, the fundamental principles of
tuning. The characteristics of radie
waves are fully described and illus-
trated. IMlustrations are used so that
the non-technical rcader can easily
understand the identical actions as
applied to radio. Several chapters are
devoted to the use and functions of
all radio apparata. The book describes
bow to tune such sets as the Reinarte,
Flewclling, Neutrodyne, radio fre-
quency amplifier receivers and other.

52 pages,
25 lilustrations 25[:
Prepaid o.oovvvann. ..., em

This book describes and gives com-
plete data ior building two distinct
types of loud talkers. One chapter
deals with improvised loud talkers,
and gives complete instructions on
how to build suitable horns for use
in loud receivers of the Baldwin and
other types. In preparing these de-
signs, the point has been constantly
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possible, so that anyone can build a
successful loud talker, equivalent to
the commercial types, costing $40.00
or more.
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Titustrated 25c
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cluded, which are of material help to the reader in
determining the meaning of the conventional hook:
up diagrams. The text includes much helpful in-
formation.
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Around the Universe
By RAY CUMMINGS

(Continued from page 407y

»An' how far did you say Venus wa
from the sun?" Tubby asked. Hc was he
coming avid for astronomical mathematics.

*Sixty-seven million,” answered Sir Isaac

“An’ the carth is 93.000,000. An' the
moon a quarter of a million from the carth.”
Tubby was memorizing the figures. “All
right. Go on.” ;

“Mecrcury makes onc revolution around
the sun every eighty-cight days, That is
the length of its year. [t is so close {o the
sun that the enormous solar attraction holds
one side of it always facing that way
Hence its axial rotation is also once in
cighty-eight days, and it has no day or night
—always daylight, twilight or darkness ac-
cording to that portion of its surface you
are on.”

“What part are we goin’ 102" Tubby
demanded.

“To the Light Country, where there is
daylight—but it is not too intense. Heavy
clouds and a dense atmosphere make life
possible on Mercury, even though it s so
near the sun. In the Fire Country, which
directly faces the sun, the planet is prac-
tically uninhabited. We will land at the
Great City—the largest center of population
on the planet. It is the Light Country peo-
ple we-want to enlist as allies, against their
outlaw neighbors the Twilight people and
those horrible Martians,”

This brought them again into a discussion
of the Martian plot which they were deter-
mined at all hazards to frustrate. Ameena
joined them shortly after that, and for an
hour they argued, without however, reach-
ing any new conclusions.

Sir lsaac was momentarily growing mnre
sleepy; and finally, when Tubby had sol-
emnly promised that for two hours he would
not ieave the window under any circum-
sances and would call out at once if any-
thing unusual came into sight, Sir Isaac
again retired. w were then about 18.-

000 miles from Yercury, which shone as
the brightest star in the jower hemisphere
of the firmament, visually quite near the
sun’s outer limb. And so great was their

ste that again Sir Isaac had resumed
almost their former speed.

During these two hours, Tubby and
Ameena sat on the floor by the window, ex-
changing  accounts of their respective
worlds,

“I'm_strong for Venus,” Tubby declared

once. “When we get these Martians put in
their place, an’ get our moon back, I believe
Il come t0 Venus to live.”
. The girl agreed that would be very nice
indeed; and Tubby, Intoxicated by her
k"3‘-'l~,\'_and'(he fragrance .of her person,
suddeniy %2id his hand over hers.

Ain't this romantic  though—shootin’
around the sky Jike this? Sing somethin’,
Ameena. - Where's that harp you had?"

{Confidence!
These I¢ -l:-g.n&..ﬂuu &é ;

1t was nearly half-past four when Tubby Cutting & Washington
0

cane 1o himself. A glance through the win ones Radl

dow reassured him that all well, and Z«Ifn.i::-"('z:ehiczzo Radio
reluctantly tearing himself from Ameena's Labor atory) i
presence, he went upstairs to awaken Sir Midwest Radio Co.

Isaac

The; entered the atmosphere of Mercury
at 6:5. M., shortly after a hurried sug
per. Falling gonally over the Dark
Country, they came into the Twilight Zone
A few moments later the Narrow Sca la

s .
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of Mercur)

(Comtinued next month)

om.
Kvory live radio dealer ~arriss them.
o hely v met the best rasalts
Tem et radie it o atfod PR
STl OF eweniyivs touicd hook-
Soe Rend o for postazer

RAuLAND Mrg (o

200 No. Jefferson St.,(hiwgo, 115

GAS TO BALK SUICIDE

British chcmists have evolved a household
gas 50 harmless that would-be suicides can
get no more than a headache from it. The
new gas, which is now in use at Newark-
on-Trent, can be produced at about a third
of the cost of ordinary gas. It contains only
1.4 per cent of carbon monoxide, which 1s
the poisonous element in household gas.
American gas contains more than 4 per cent
of this ingredient |

The new gas gives off a pungent, pene- |
trating odor of such power that it can be l
detected immediately. In this lies its pro-
tective feature.
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A perfected radio cabinet.
A powerful generator of radio waves,

Eliminates static and danger from light-
ning,

No loop, no aerial, no ground or other
attachments necessary, has good range,
provides for sharp selective tuning, op-
erates any good hook-up and any vac-
uum tube.
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Casries and conceals all batterics and equipment and is a beautiful piece of
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RADIO FOR ALl

By H. GERNSBACK

and

T diagrams, and 12
xS,

What the nevice in radio needs is a he in which he ean get a] the foy

nderstund radio telephony and telegraphy, to
neceseary for him to ",’, his means, to know how to operate his set, a:;"::‘;r by 3
an understanding of the radio art, information that will enable him o g4t Bl
et the most out of his outfit. All this must ordinarily be dug out of (o my
parophlets and wovernment publications. but the aim of this book js o T
data and information that the beginner will need from the time that he yaye Nl o
It is n permanent, comprehensive teference book for the dyed-in-thewwoo) d‘?}"&

. o
2 What the Book Is. '

A comblination of & radlo eourse for the novice in tadio telegraphy and felep

enco book for the mare experienced amateur. Half a dozen books in one. T ¥ith g py,,
For the Beginner.
The th of radlo carefully explaiped with drawings.
- nm of and Inrllmcllnn for orwnﬂ'lnn Instruments of recelving and sendl

icture diagrams of the witing of tho apparstus.
P How 1o make sour own fecelring set, costing from $3.00 to $50.00,

How 1o resd diagrams; for eery pleture diagram there is a corresponding teehaies)
using the gymbols Instead of drawings. agne

Tow (o tune sharply nnd eliminate Interfercnce from other statlnna,

H: prolect your set rom lightning and tho laws resarding Installation,
Explanation of time and weather slinals.

For the More Experienced Amateur.

How to make n practical vacuum tube detector, two stage amplifier set costing loss thyy (T
that will work.
ow the radio compasa works.

All about underzround acrials, loop aeriats and directional aerials,

Formulas for finding wase lencth; misceilaneous formulse for finding capaclty of eondensr
otherInstruments. Tables of wire resisiances. wate (tngthe and thelr corsespging T s?
approximato wate lengths for different aerfais, tuning ool! data, and much more [LEYYY :.

formation. .
Special Features.

Lista of all the broadeasting stations in the United States and Canads for sonceris e
:lrgmls(imu‘umu reports, press. stock market reports, eto., with their call, wave length and.tms
son.
Detailed deseription of Washington weather eignals and thelr transiation.
Description of a modern broadeasting_statfon and its operation.

B8 Bets, winy

Large map showing | ¢ all r :
R lnpndl::mm':ﬁn,o"um of 8] 8. radlo telephone br.adcasiing staticas suludle fe
The Complete Book of Collection of miscellancous radio information for the amateur,
All Radio Information 00 In Other Words.
— The information that you ordi -
PR]CE POSTPA[D pamphicts, cicy 1 handily co‘l‘n:lned“ﬂlym';:r:n?bggf_ out of goremment publicatinos. tert-booki
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. $11,000 For Spirit
Manifestations
1 (Continued from page 321)

thods employed by telepathists, mind
rr:‘i:r)sl‘eand mental artists, will not be accepted
as evidence of spirit force.
10—Should p i (!or_ " i ¥ q]:;nedium
ire a space of time for building or
::f:;lm:?}:‘e necessary paraphernalia, such time as
is pecessary must be granted by the contestant.
—This challenge expires on May Ist. 1924.
lnll‘tas;ro‘ a tie, a duplicate prize will be awarded
each contestant 80 tying.
12—In case the $1,000.00 has not been awarded
by May lst, 1924, SCIENCE & INVENTION
may, at its option, withdraw the offer of such
prize.

13—Jn case a prize Is awarded w any contest.
ant, SCIENCE & INVENTION agrees.to pay
this amouni in gold, within ten days after the
hindings of thc disinterested committee. k

We desire_to impress upon the minds of our
readers that it is not the desirc of SCIENCE &
1¥VENTION to ridicule those who sincercly he-
lieee in so-called spiritistic manifrstations.  We
desire 10 show that the communications and mani.
festations alleged by mediums and spiritists to
cmanate Iro‘t'n thg other world prove r:ol.hing and

can be ¥y an
We hold that these manifestations are not suffi-
cient to prove that the communications are super-
natural or that the physical manifestations are the
actions of the dead

Up to this time there has not been any scientific
basis to prove conclusively by scientific means that
there is a communication between the deceased
and the living. Whenever scientific proof is given
that uch communication exists, SCIENCE &
INVENTION will be the first to publish such a
discovery.

New Apparatus for |
Micro ~-Photography |
By DR. H. BECHER _I

(Continued from page 347)
sufficiently and brings all irregularities of
surface into relief. This fact alone makes
it invaluable in micro-photography, preven:-
mg flat pictures.

The refracting medium is made of any
suitable transparent material, preferably of
optical crown gl light enters the
medium from its lower surface, being cast
thereon by a mirror mounted on the base
of the microscope, or the light may be pro-
jected directly onto the illuminator, thus
dxspm_smg with the mirror.

Its intensity may be varied either at the
source of light, or by changing the position
of the reflecting mirror. The best results
are obtained when the rays of light are
D_n!allc[ and the resulting heam is of suffi-
ﬂent dlametcr.to cover the entire medium.

ence z varying the position of the mirror,
Pract y any degree of illumination can be
0‘2"&?;;};: suit the needs of the observer.

.SPecial purposes a color screen may also
be interposed hetween the mirror amyi the

p“&CﬁC}l Noior

- Hints
By H. WINFIELD SECOR
~ (Continued from page 353)

|

RADIOGEM

The Dollar
Radio Receiving Set

The Simplest Radio Outfit Made
—Yet as Practical as the Most
Expensive!

You need know absolutely nothing about wire
less to operate and enjoy the RADIOGEM. It
is so sturdy, so slmply constructed that ft is
small wonder radio engineers who have tested
it have pronounced the RADIOGEM a brilliant
achievement. The RADIOGEM is a_cry
radio receiving set for everyone at a price
one can afford

Why The RADIOGEM Can Be
Sold For Only §1

Here's the secret: The RADIOGEM Construe
tion elimi I ] <al

a <
inets and the like, which do not play any part
in the operation of & set.  You receive the
RADIOGEM unassembled. together with 3
clearly written instruetion book, which shows
you how to quickly and easily construct the set,
using only your hands and a scissor. The out.
fit_comprises all the nccessary wire, conract
points, detector mineral, tube on which to wind
the c etc., etc. The instruction book ex-

ains simply and mmf!uely the principles of
radio and its graphic illustrations make the as-
sembling of the RADIOGEM real fun. Re-
member the RADIOGEM s a proven. practical
radio recelving set and will do anyiging the
most expensive crystal set will do.

The RADIOGEM is the Prize
Winner of the Age

Ou: of hundreds of radio models submitted re-
centdy in a great pation-wide contest. radio en.
ineers, the judges. unanimously chose the
ADIOGEM as the winner—the simplest radio-
receiving set maded And the OGEM
costs you nothing to operate: no form of local
electricity Is required.
Sent Postage Prepaid on receipt of $1
~—stamps, money-order or check.

Order Your Radiogem To-day—
or send for Free Descriptive
Circular

DEALERS

The RADIOGEM is the wonder jtem
of the radio age. It is storming the
country, for the RADIOGEM'S pnce ia
30 low everyone is able to buy one.

Tite i i for full 1
belore that shop across the
it

street beats

you to i

CORPORATION

66-5—WEST BROADWAY
NEW YORK CITY

Hear the programs of the Broadcasting
Stations on the RADIOGEM

(Patent Pendlng)

What They Say About RADIOGEM

I am enclosing herewlth $1.00 o pay for the Radio-

T had it d by our wireless
aperat nd beautifully—fully
Fratinty know of.

tecelred, which we
astonished at results ob
of tone produced.

assembled and wore
RSl tained and the

very
cleamess and volume

The grestest distances I heard on one of your sets
Is 1960 miles. having heard WGY at Scheneetsds.
N. Y. 1 wnink ysur set is the best 1 have over sold
at any priee.
On an aerim!

tomers has
on une of your

180 feet loog and 20 high oue of @y
eata WS and WHB, KSD, WC
sets oulng 2 Peerless beadset
Herews .M.0. amt. §1.00 for another ““Ra
Dloﬁ:‘klg'o'nu one reeeived 13 0K Placed
about 15 fL of pleture cord undec front porch and
crounded to @ £a3 meter, and be: We Bacramento
Bee and Bacramento Brosdrasting Unlan mueh Bet-
tec than with my large erystal set

Your RADIOGEM RECEIVER s 8 wonder. § bave
ery sta

s
recaived every in Philadelphia with {1 much
fouder than with -oriced erystal set

Radi ets recelted last night. and
SRy T Tor WOC 11 about 40

0

170 a8
could be plainly heard here.
Tean., could aiso be easily heard

ery
ward MC at Mem-
phls, and under-
st =

We find that this set does § gresy dea! more than
you claim for Jt.  We took WEAR em our audion set
last onight; this being the Baltmore
Broadeasting station, and then eut in

Eem ot excellent rewulls. After th

and sannouncemeny of name of station end its ioca-

o e
You claim a radius of 20 miles over your “Rsdio-
gem® It sometimes a pesalbillty. You should ad-
here fo the truth. 1 one fot my mother,
Snitalied it with an aerial, and sha lfitens not cace
in a ehile, but at her will. 1o Scheneetady, New-
ark, New York. or Providence, R. L. and her home

1 ean’t glhve you

'
Is Attleboro, Mass et tos mueh
praive.

(Names 1nd Addressss on Request)

CRYSTAL RECTIFIER
MULTIPOINT
{Patent Pending)

A tie CRYSTAL DETECTOR.
-s."lml:v: over {u entire surface.
as.

im tes 1’ detector !ﬁb . traondinery cleatness lne
Mx mﬂ UIT'.I’Ild CRVS?:GL”‘SE.{“S’. psr:).l‘d ::l 5::"‘[«1
A price, Postpaid, mounted. ()
Sensitiveness guarsnteed . . &
RUSONITE CATWHISKER

‘tram your. dealer of direet from us.

Id Multipaint Contact 25C.
g ITE PRODUCTS =
13 Park ‘QW Dest. 5

ind matel  make
jointa—guarmateed  oqusl ts
ire or bar solder.

At Leadtng Jobbers and Dealers o

sent Postpatd for 25¢ & fube.
SOLDERALL CO.

LS Newark. N, J.

| SOLDERALL

{ Metal in Pasre Form
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Ad-lets

Opportunity

en per cent. discount for 6 issucs. 20 per cent. discount for 12 § ﬂ:.
Advertiscmenls for the October issue must reach us not later than Auguy

The Circulation of Science and Invention is over 160, 00!
EXPERIMENTER PUBLISHING CO., INC.

Tu will pa
Y OU will find many remarhble opportunities and real bargains in ;I"“' ntry. N
made every month by reliable firms. dealers and amateurs from a_ o X
supplies, automobile accessories, the opportunity to make money, O e
specials of the month. N nd address
Advertisements in this _section twclve cents a word for each inscrtion i nC)
should y all el d adver! unless placed by an accredited
accepted.

53 Patk Dlace,

Objectionable or misleading advertisements ngt attemqt

0 and climbing every month
New York City, N. Y.

—

cou to read and investigate the - ]
tter whal you may be seeking ;’
best and mon “ 'Uln

be inc b
emcnt lor less thal;ule‘o &u‘ 1

. Books
Agents Wanted Agents Wanted—(Continued)

los, Froe—Upon request will send sou my M=

el E . ls & day means $200 per monlh| Fire s the following books. Astrologs, Chaper it |
rolisdeiple Hastocs, :lm e . T n%loy per month] MMarvelous new sdding machine. Retaile e vian, NOa T Hypnoting, Carecter, Gupiia
g bt rartt Bl O | RS, B A K | S i Pl e 08
book “How to Tells the-siory,  George Clows Come 1des “automatically.  Spveds. 18: manship, Seership, Suceess, Sex, ré. e

pany. Dert T1. Philacemmie re Pl e Nt tuns for lire sgents Gazlng Crsataie, eie. 4. W, Viartens g o P
garages, buy one to p and free trisl offer. | low D)

Earn big money sl;ut nrmlyln: rnld inidais 1o autos.
$1.50

Write quick for protected terrilary

Lightning Culeulator Co.. Dept W Bieh,

Grand Rlvld‘

Evers owner huys—!
and samples Ll'.hocrlm Co., Dept. 19,

ce. Write uulck
Orance, N. I

Agenty—Best
tubes:

sller: Jem Rubber Repalr for tires and
aupersedes 'llltAnlLluon at & saving of orver 30‘\ per
ut it It vuleanlzes itsell §n two minutes,
st the Wfe of the tire or tube: sells
lnd muwry desler. For particulars

and free sample, address Amazon
Rubber Co.. DeoL 501. I'hllldelphll Pa.

Gold Slzn
ean do I8
Metallle

J A ents. $60 to $200 n Week, Free Samoies.
Latters for Store and Offico windaws.  Anyone
Big demand.  Lihera) offer 1o nnen.l agents.
Letter Co.. 4330 N. Clark 8t., Chlc

Made’" Shirts d|ruil lromBliur ’lr:“:ly
1 sily s
Free fample m)lldllzm Mitls, 503

Sell Madison 'E:ncr
10 wearer, No capltal or
Blg profits.  Write for Free Samples.
Rroadway, New York.

Agents I you hate formerly sold felt mxl- “rl(e 'f’t;r our

money end fast sales Tery owner buys gold

lnl(llll for his auto. You charge SLSO' make £1.33. Ten

oraers dally eass. Write for particulsrs and free vamples.
Amwmerican Monogram Ca, Dept. ), East Orange, N.

Insyde Tyres Incer armor for automobile tires,
punctures and blowouls, Double
Tremendous demand. Big pmﬂu
American Accessories Co.,

Prevent

Sample and detad]
Cinetnnatl Ohin,

Agents—200 Per Cent Proft. Wonderful Little Article.
Something new; selly ll.h wiidfire. Cai right in pocket
Write at once for free sample. Albert . Manager, 9718
American Buudln:. Clnclnl\lﬂ Ohlo.

Mako sao B0 d-uy taking orders for $3.08 Union made

e prices. rEe’t commisston.  Your pay
daily, tWe ﬂel!'tr and collect  Ameriean  Exsle Ralncost
Co., 135 No. Tnion 5t., Dept 338, Chirazo.

Suceess in Business and Personal Aflairsl Read character
by handwriting and_ features. Cullln System.  Low priec
for entire course. Write, 1L Conlin, Dept G, 21 8t
John's Place. Buffalo. N. Y.

$100.00 Men—Wa want men <hs want to make a mn 0
thom

week. For such men 'e hate 3 $100.00 g week proposl
The §ob Is selling our Virgin Wool ulw--d~m order sults
it one -mu.n: low price " 5 too

end orercoals af
bic to tell here

s Fou. " Wrlta for the preof at
cazo.

once. Address Dept. eat, Chicsgo, Inc, Chi

Agents Wanted in Every Clty to seli l'-lndlrd Nadio

apg watus on a ilberal commission basks, tng

sgeacles epen to reliable parties. Delfelco, 1" lleeu.n: &,
Pawtucket, R

Big money made silvering mirrers, plating and refinish-
inz mnull‘lra. nuuu ehandetlers. headlights. Qutats, {ur-

nished. N. Decle Laboratories, 1133 Broadway, New Yori

We want Salesmen snd Agents, either whole or gide Il
mdjo_books to the trade. En.lhm

new new nner.
Bmlrk F?l( Rug Company. 56 8. nnr(!n sunet New-

Agents—815 a day—FEasy, quick 8nles—Free Auto—Big
— £1.30 premium _Free every eustomer.
nﬂmlml T-plece.  Bolld Aluminum

npeals (natantly. We_deliver and
\u\' Era M{g Co, 803 Madlson St,
Dept. RSC, Chlrago.

Agents—Big returns,
ssmples free.  One Dip
Baltlmore, Md

ta oftc yeller; partieulnes and
Pen Co.. 19 Daily Record Bidg.,

Prefit on every sale of Nibeo Scrvies Set.
home and building. Get [‘nnlu;llrl l’lukl

m’mt:—u 23
\Ilru~(‘hlmbtﬂln Company, Clayton,

A.l’

Lm Aunu‘ mlh $10 Day sellinz Furn'erksmlnu and
preventer for evers water faucet.
“Idelruldre—llud and known: “iday, .m‘}

Get detal

Porpetunl Motlon, by Percy YVerance

eforts to discorer iamo [rom eariigst gy ol €
together with a scientific discussion mxmm, vv..
bility b( its ultitnate achievemeni l’m(unly |q
357 pages. Price postostd, $2.00. The H‘;u“{
Speclalty Co., 305 Fourth St, dezrdul]le n ey

“Lights. Colers, Tones and Nature's Finer Forea "
cluding Vibrations: Adie-Aurae: Electro-Mane ol
lights; Radin: Coming lnventions. %0 PAKES.  Bazlitymy,
Gyaranteed : S 00. Clrculars Pree. S\mn- Researcs [,
ratorles, 212 Powell Street, San Fi co, Calif,

Diseases and Thoir Innate Healer. Book 5 ey

Arthur Stevens, Wauseon, Ohlo,

Send for New lustrated Catalog of Books on Muhue
Subfects Free.  Spon & Chamberlain, 122 8 Liberty oy

New

Hypnotism—Controls self snd others. Wants gilte
Ten easy methods, $L10. ““Mindreading™ (ans dirtame
Wonderful, £1.10. Science lnstitute, SEI01l Beine:
Chleago.

Experimental in 20 Lewe B

Electrieity Conne
d H W,

Reed Fliter Co, FrankHn, New York.
Rummage Sales make $50.00 daily. We start you. Rep.
resentatives rywhere. Wholexals Dhtﬂhn!ml

wanted cve;
L 32, 609 Dislslon Street, Chieca;

American Made Toys

8 Gemsback , A coure &
!hao and practice of Eleﬂrldly for the E:
r{ ? ase of experimentai electriclty Is treated coem
Ilons vely (n plnln English, New experiments are
nearly every application of Eierritt
e modern lfe {4 "given. 160 ‘phee it  Miamie
Flexible cloth cover, i5c. pottpald. Stff cloth corer. ]
postpald.  Baperimenter Publishing Co. Rk B
Park Plsce. New York City,

Now to Make erllus Sending Anurlhu e
tten snd published antirey 12 B
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cent.  Write Harper Brush
lm

ou

complete outit  No txperience or twole nece
sands made complets. per ® vl
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Chemistry
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i~ ks 0 Experimenter,
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Learn Chemistry at Home. Q" Con
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Our home studs correspondence eourse f
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I know because X Deat a6d had Head NO'E‘QI
for over 30 years. My lnvl.uble Anun:;lnn a;
Drums mumd «y ll;u’mu) m:nd ’;Iopﬁ el
Nof will do ot ’d"‘”‘“

Buite 369, 70 Sth Avenue w York Clty

mulr.n e

NG~ n‘

bettorsad st looge ol e Radio Ontfits and Supplies
Jow & n-‘hn.ﬁu-r; Mh'{.:‘ﬂ' e weels/jubeigatin
H. 0. SAAL CO., 1 oouomm.A:. n'.'.':,";n MicaGo Agents :"L‘"l‘lb"' Every Clty 1o h‘f'l "‘"d“‘ r:ldu‘:
agencies open rellable parties. Dellel:o‘ l- \luun

Btreet. (-.nu:ng n1

I—
ns size, 3/16 ineh lo square Inch. deliv-
tnmb C . Orriille, O

Flhrl P‘\n

Radium

.\nlum-Llum Sct §1 complete.
Locks, Rwitehes, Nlchts, Guages. anuin
fiammer Radlum Company, Den‘er. (‘olo-

lllumlnnu G umhn.

o Ja A"'Ilm 1
Ia

Wireless—(

Co;:lm,‘“.

Motors—G E.
$ns G

Watt $2
) Jlon.

= tw
How to_ Mako wlreln‘ Rm
Uy nodea it

L4 3y

lnlr Hook  and et fdio 3
Yo Jearam simply l"h‘"'"'%"f'
eperienced maklne the jogoll mS &
cavered ‘oot sid.  Experimener e Ty
i Dept Park Place, New Yari g M“'"ln'a

How to Mnke Wireless Sendin

o suraddons  Written S e

Wi maky g, TN e

4 publis,
nom o e
Clty.
o roblem e
¢ New
lr-;,.‘

AY.. $16.50_.y
stors—k Von 10 any P m
9 \Crite Jor Catalog "'j, SIS ua it
x.zubur:ﬂ. Penna. Mot 'y

hm
Ron(

it
Tor

I'\In any umer book we
1. “"Faperimenter Publishing Co. "
e. New York CI

Major Armﬂmnwl New  Epoeh. Maf
Solse ¥ Antennz P

n-r~l(rnenerluu Clreult Is a
posalble with two vacuum tubes gn ﬂ lﬂ lnd..,,

;5’

)
il

king v,

H

to Tecelre broadrasting music up to 18g ;’:"’M
P Nlﬂ“q

engineering depariment has compiled 3

itdon.

phied ulﬂt hen. The How and Why of Radio Apparaius,
rada - | 6B "Iits newest book on radis mattery r..'m;."'h.
T | gap in witcless IMierature In that, while the gt
made a3 lunau::l.nume Jm! a rm el trom “‘;:
osalble, It at ame time
Salesmen Wanted f glnue Wnd instruction for lgabl(ldla s, Y
s
Factory seeks repreunhuves to Jook after taies In many texshers .,,,, students of the subjeet In ‘Lum.
unlwl-. 1'ni -uu opportunity for the right man to make broad feld has been covercd by the auther, “ e )
bl¢ mones  Experience unnecessars. Wrlie fulls. Spncro | 5{ohd O feeat deai of Information pot toud fa T
Moo "Ch.. Hattie Crech Stin books. It yo 0y braneh o e R
Thie arts 3t all 70u Wi surely needth 1 Lt o
$742 Last Month for iteck of Huffato Introduelng latest | tion to radio uumure. Shich 1s Sestineq W be txrc g
adrertising plan munn( ulu Ilke It: every merchant wants [ evers radlo book f before lonz, & (Im
it: easy ssles; no rJllmlnru. pecialty sales- following lst o( m-oun :lvel but 3 very want |
o’ write quick for offer. N Ads. Service, | extensite and ‘usetul radio knowledge Brovided i o
Box 43, La Grange. Ind. ’nu Induetion Coll; Thn Allemnlnz uvrrm Trasatorye,
- S— Radio ark Gapts Nadw
Transmitdng lndueunm~ Radlo n«emnz Toorn; hose
Short Stories, Manuscripts Wanted ey e g Dt T e R

Amplifiers; Cmnmelion of & Direct Rudlnx Watence rt

Short Steries, poems, plays, ete.. are wanted for publies-
uon. uunn Lureau, 165 lemlbll Mo,

mem——

Song Poems Wanted

song-rrnmniend for free Looklet “The Teuth
g arn why legitimate publishers reject

wr of “When you Wore A Tullp'’ and
Jn‘k Mahones, Dept. 1. 145 Weat I.al!l 8t

About

olhﬂ hu nu;
New Yock.

erln the Wards far a Seng, Wo compose misl
[« Sll" wrole many P}JIK I\’Onl ~lits. ullm(ll ":::;
l us at once. ew ork  Mel
Homaz Bdi., New York A

Stamping Names

_Make $19 & Hundred samplng nawmes on x
Fe for samole and portleuldn.  Ex Kaziag ¢ G camnd

Stanips and Cosns
50 All Different Stamps with Apororal.

? ecnts, Mohawk

Htawp Co., lis—lst, Hackensack,
Stamps—20 Unused. All diffe
Mention pager.  Quaker Stamp Corr Tolger opigraEe 0.

Califermia Gsld, quart
Columbian Biekel ‘and extalocns:
148.  Celorado éprlnu, Colo.

Stampr—$0 Iﬂlu, Brazil,
ﬂ ?‘ﬂ{(‘ff’ll g l: ., 1,000 hlnxﬂ. lrl)ué,
st free. Loy 55
i gman, 5053 Cote Brllllln

27c; mu doilsr
1oc.” mln.su‘u.‘ n:n.

Cubs,
o whel, lbe
8t Louty,

Typewriters

Typewtiters sold n peyments  Feey tehal,

pavy, Hosedale, Payne Com.

War Relics and War Photos

Fer Dens, Callullvm
Firearms, shells,
pletely slustrated cata
25 Lieut Welch,

Reliea fr
oduls, § uxm':"' ',};"’"* . Bnu.nl:lu
ue Wit sampy
2111 Rotent Place: 5 e

umokun""ﬁ“‘{"'"

T e g gy

Wireless

at
In the great “"la

of Inductances; Appendiz contalning vey m
ful tables, covering all sublects treated in his very weem
book. This newest of Radlo Works, cloth boasd 1> Vel
de Lnn. Oold Stamped and Hand Sewed bay 18 i

§ite of book 819 inches. The How and Why o Bids iy
paratus. Pn-w d. $1.75. memmm Pumun.wm
Book Dept., 53 Park Place, New York City.

One Thousand
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' Science and Invention for August, 1923
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This magazine is

H. GERNSBACK

also Editor of

RADIO NEWS

SCIENCE and
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100 Articles
Over
100 Illustrations

FOR SALE AT
ALL NEWS STANDS

20c. the Copy
$2.00 a Year

Canada and Foreign
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FREE
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TODAY
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See Coupon Below
for SPECIAL OFFER

“The Electrical Magazine for Everybody™

This Issue also contains articles by some
of the greatest clectrical writers, workers and
students, The magazine will prove a revelation
1o any one interested in electricity,

Every issue besides its many other features
contains the following departments:
“New Things Electric™
Experimental Electries™
“Electrical Digest™
“Junior Electrician®
“Elec-Tricks™
““Motor Klectrics"
“*Short Clrcuits”
“How and Why” (Questions and An-
swers.)

Make all checks payable to: “Practical
Etectrics Co.” B ‘i

I SPECIAL OFFER

Gentlemen -
| .-\llh.o"ugh your resulb:r price is $2.00 per year,
you will accept my subscription at $1.75 per r
B 4o s oveln. $2.250. 1 lancioee IHE mioncy
| herewith and 1 have written my namc ahd ad-
dress in margin below,

1 S&I 8-23.
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x i Y.

ORDERS. No order cun tay2, © $y

immediate and prompt gepe 020 4

tention ! by
P that mo ton, 1’ by
small. "t of our uy.,’,:\
Detectors 1 eputation of this Comyg D
Navy Knobs )" on ‘lenr;ce. !l\‘y L’! " p
w v aintances what they th; Jou o
Pova e Foods, " "RASGOEY hink of -
Lock Nuts promptness!  Thousands R%
Cord Tips testimonials on file proye tha M.ﬁh
Copper Ribbon the public best! t we
witch, Many houses claim that thej;
Crystal Cups shipped  within  twenty.four’ T 5
Siidera year's record fn our Qrder hour, i
Litz Wire actually shows that over  ggel
Rotors orders leave withi ‘i
Panel Scales
Switeh Levers

n t o o
receipt. We invite yo\::l;:nh"" "t
service on a 80¢ " order, MAK]

PROVE WHAT WE §ay, TAKE,

T
Condenner Plates
Carbon_Balls

Audio-Frequcney

B Y.
Sixty-cight per cent of aj of
tomers come back for more go' B

Transformers they have tried our serviee of ) U

Radlo Prnels reason is very simple, as we pre ™

Name Plates in very small orders. We cv.ul;“

Crystals stay in business if we had to m"‘

gﬁ_mn. neRwAsca;omers continually. L
icon o P2 4

Radiocite counTs: SERVICE IS wiy

Condensers

Ground Clamps

Plugs

Contact Arms
Aerial Connectors
Bus Bar Wire
Enameled Wire
Transformer Cofls
Copper Strip
Flexible Cord
Knobs
Panel Knobs
Key Knobs
Binding Posta
Posts

.o .

Rasco™ Catalog fo,g
The new “RASCO™ catalog, 3o s
will prove a revelation to the 5
who “builda his own.  Tn this s
are lhledhmore parts and more nz:

an you have previously th i
ible 1o obialn -l

e new “RASCO" catal
over 500 different radio oi(w:?n‘:

a5 been greatiy enlarved ovr f
preceding one. IT Q0N

TAINS 64 PAGES_ TNSTEADOFA
.‘ll‘thillt Bcrews

Switch Stops . i 1

Telegraph Key Knobs - Price Reductions

Hard Rubber , ) \ Many items have been reduced v
Binding Posts ¥ 21 give our customers the benefit of tie

Nickel-plated Switch lower prices th?xtﬂenlarged produ:
Points n makes possible.

Zinc Spark Gap Enda <

Panel Switches

Mounted Crystals

Factories in Brooklsn,
Tin Fall N. Y.. and Elkridge.
Rheostat Windings Md
Spring ps o
Antenna Connectors
Lock Fork

These two [factories, where o

5 screw machine work, our stami-

e G . ing and our composition work b

Slow Torcnes” turned out, make ft possitle fot

us to offer the very lowest poce
in the country.

iron Pyrites E
Soft Meta) (Hugonium)
Th

A N
aded Brass Rod ( zs Uacuum Tube

Yacharab ok — : Hook-Ups!

Radio Cement

Choke Coils

Magnet Wire

Brass

These hook-ups of ALL nmwr;-:“’;
vacuum tube connections &r £
; in clear diagrams
(e LeskCondinears explanations. This ks
one Cords
Metal Dials

only catslog_contaisi

E wealth of informatio®, ,:’;
Universal Panel Bearing Voo “Tube ects, s £
Handles the correct values of all the S
witch Knobs ments, so that any 8o
Potentiometer Windings readily hook up 8

inding Post Name Plates instructions furnished.
.»p..h.;u.lmnl.u_:-x Tll‘bir:"- All Armstrong Circuits: Th
Radio Frequency Transfor: -
instrament Posts zG-Ic'n.- JLLUSTRATION FULL S§ZE at could pu
Bexagon Nuts ineil m few of the Vacuum
B orine Binding Posts Minera) Sets The V.T.'ws a detector and onested 37
Switch Studs Brass Washers 300 “I . regenerative ci : DeForest ultnWel ol
S TR Copper Braid ustrations to receive undumped and spark signsls: A
Brass Lugs Jacks . i circuite; onextep radio {requency BP0 e
Copper Luge ;2:::‘:!1":’&‘;::; This catalog contains over three hun- ";;‘"“" ree stage audio-frequenty S e

A ily, short ive civcuitss V-I. PL
pubricated Switches Lock Washers dred illustrations. On account of jis vhorrw-wt-;ur::'::x:‘fre:\::‘.'i amplthe i
’n::lﬁs'“:h Levers ial Verniers very great cost, it can not be dis. and I:in;_:dio f’r\equen(y amplifier. ~i.:',;i:f:'.‘ "::,:‘:’

heet) 4 er : D X

'ario-Coupler Rotor tributed free of charge, 9gpey wmmplifer ung eryaial B2 mu:".:m ,J'ﬁ:
attery -T. detector one stage wmplifier: 2

itch Blades Phane Condensers : fr tor with \Cyive
Lo e P Mailed only on receipt Supling” foplier il e etive
Dl gms H G 1 v
arbon Ruttons Bluga of 15c.in stamps or coip cired
Transtormer Aerisl
Solderatl Phones —_— !

b iglnated and one st
. - R TR, i e e — 2

ave a
Wener detector W

X wor
1th feed-back <!
OUR fleeult with two sages of radio
and that Is wh deteetor;
ol | DEALERS |

one ta ten mile radio
I“ G i N tun S8
al order will m =
“We can Stien you Get Owr Special S3per-teecncrative
ALL @po0s :‘:".A!s:( e & sition Srews to eliminate
v : A 4t climinate Interterence.

orec:
8ol a
" 1 vou we b book comtainin .rv’9
” m:‘K CiTV Biooklyn, V. y_L'E“"”“‘ P te to buv a bool d

7S Hook-ups you would have to 39"
$5.00 10 secure the same informstio®

5°

Tz rengopical P




Avoel | |-voel et
] - Auvoees ¥
B‘G&N(Eps &Kmsms A .:LCDBS e

Eni
e o . Mechanics NORIEERS Eveinecrs
fecuanics  MECHamc GuiDE feonamcs Mg RS
viDE e )3 Gczj}:i' |

7

PIPE
FITTING
HEATING

REPGLRATION

FIRING
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BURNERS
STOKERS
_REPAIRS

AUDEL’S ENGINEERS & MECHANICS GUIDES iRl s

: v . :
Every Engincer, Mechanic sd Elecuical Worker will wel-
Per gome this ncw Master Set. 1t will answer your problems.
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Come to Chicago—the Electrical Center of the World —1 pay your railroad fare from any place in the
United Seates. Grasp this opportunity to scc the country ar my expense. Don't stick in one spot—travel
—get rience. Come to e— renm electricity in 3 months. Fir yourself for a big paying job. The
largest electrical school in the country specializing in electrical instruction ONLY.

Learn Electricity in 3 Months

Get a complete training so you can make big money as Power Plant Operator, Superintendent, Telephone
man, Construction worker, auto, truck or tractor electrician, battery man, radio expert, or you can go
into business for yoursclf as electrical contractor, dealer, auto ignition or Battery expert and make from
$3,000 to $20,000 a year. Hundreds of our graduates today are making big money and you can do the
same if you grasp this opportunity—act now.

Great Shops of Covne

No books or uscless theory. You are trasined on  RADIO COURSE FREE. Wa include the following free

$100,000 worth of electrical equipment. Everything ~ ith the regular course:

from doorbells co power plants. You wotk onmotors, (1) A cmnplg(e ‘ol‘lm‘Gnrm truck and tractor el«rﬂzl‘?nﬁ

EEmets I wiring, autos, batterics, radio ;lonxe atteries. esteat outlay of auto, elecrrical u
Ouse-t 3 J attery equipment in the councry.

switch-boards, pouéet plams-—-cvmhg to make (2) %md thdk_)—theBl‘nn-l;velof:he-gemnmrlﬂng.imnlt

you an expert ready to step right into a position o) L e your own sl il

paying from $45 to $100 a week. " "'Sué'r;’f&“é."éﬁf M":‘.L..ﬁ‘;"ni‘m‘lﬁﬁ fucures

Earn While You Learn! We help students fo secure jobs

to earn a good part of their expenses while studying

Send this CouponToday

B. W. COOKE, Pres. Don’t delaz a minute—send that

Coyne Electrical School coupon right now for our big free
1300-1310 W. Hasrison St.. Dept,C-533 Chicago catalog and full particulars of Free
Deas Sir: Please send me free sour bix catalos and Railroad Fare oﬂFe)r. Rememberthis
full particulars of your special offer of Free Railroad special offer Is limited so act now!

Faze and cwo extra courses.

Name wovwonnn

Student winding a Stater

Address.. . Endorsed by Electrical Industry
1300-1310 W. Harrisoo St.. Dept. C-533 , Chicago




