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What’s Your Future?

It’s a shame for
you to earn less than
$100.00 a week. You
ought to earn more.
You can earn more
when you are back-
ed up with my train-
ing — the training
that makes “Big
Pay” men. Don't be
content with an or-
dinary job paying
anywhere from $3.00
to $10.00 a day, with
no future to speak
of. Strike right out
—hold the job you've
got and prepare for
a better one — pre-
pare for a ‘““he man’s
job” in the $3.500 to
$10,000 a year class
in the greatest pro-
fession in the world.
I will show you the
way.

Radio Course FREE

My new $45.00 Ra-
dio Course, just com-
pleted given Free
when you enroll for
the Electrical
Course. Two courses
for the price of one.
T w o professions
open to you.

Free Proof

That Cooke Trained Men

bring it Free.

Let me send you Free, this big

package of “Vital Facts” showing ¢

what “Cooke Trained Men” earn, the

big opportunities Electricity offers oo e——

and how you, too, can earn $3,500 to
$10,000 a year. The coupon will

$3. 50010
’10,000

AYear

Electrical Experts—Trained Men are in big demand
at the highest salaries ever known. The opportunities
for advancement and a big success are unlimited—
positively unlimited. The Electrical Industry faces a
big shortage of trained men. It needs you and will
pay you well.

Be an Electrical Expert
and Get This Bi§ Pay Yourseli

Today even the ordinary electrician, the screw driver kind, is making money
—big money. But it’s the trained man—the man who knows the whys and where-
fores of Electricity—The Electrical Expert—who is picked out to boss the ordi-
nary electricians—to boss the big jobs—the jobs that pay $70.00 to $200.00 a
week. Fit yourself for one of these big jobs—Begin Now!

Age or Lack of Expe-

rience No Drawback

You don’t have to be a College
Man; you don’t have to be a High
School graduate. My Course in
Electricity is the most simple,
thorough and successful in exist-
ence, and offers every man, regard-
less of age, education, or previous
experience, the chance to become,
in a very short time, an “Electrical
Expert,” able to make from $70 to
$200 a week.

Your Satisfaction Guaranteed

So sure am I that you can learn Elec-
tricity—so sure am I that after studying
with me, you. too, can get into the ‘‘big
money"’ class in Electrical work, that I
will guarantee under bond to return every
single penny paid me in tuition if, when
you have finished my course you are not
satisfied it was the Dbest investment you

L. L. Cooke, Chief Engineer
CHICAGO ENGINEERING WORKS

ever made.
— ——— j

Dept. 26, 2150 Lawrence Ave., Chicago, Il.

Dear Sir--Send at once the “'Vital Facts” containing Sample Lessons,

Study Course—all fully prepaid, without obligation on my part.

your Big Book. and full particulars of your Free Outfit and Home I

The (ooke trained man is the

I Give You Real Training

As chief Engineer of the Chicago Engineering Works
I know exactly the kind of training a man needs to get
the best positions at the highest salaries. Hundreds of
my students are now earning $3,500 to $10,000 a year.
Many are now successful ELECTRICAL ENGINEERS
and CONTRACTORS.

FREE—Electrical Working Outfit—FREE

I give each student a Splendid Outfit of Electrical tools.
Materials and Measuring Instruments absolutely FREE.
I also furnish them with all supplies, examination
paper, and many other things that other schools don’t
furnish. You do PRACTICAL WORK—AT HOME. You
start right in after the first few lessons to WORK AT
YOUR PROFESSION in a practical way.

Get Started Now—Mail Coupon

I want to send you my package of “Vital Facts,” includ-
ing Electrical Book and Proof Lessons FREE. These cost
you nothing and you’ll enjoy them. Make the start today
for a bright future in Electricity. Mail the coupon—NOW.

L. L. COOKE, Chief Engineer

CHICAGO ENGINEERING WORKS
Dept. 26, 2150 Lawrence Ave.
CHICAGO, ILLINOIS

Bi¢-Pay man
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If the Devil Wished to Serve You the Very Worst
Possible Turn, He Could Ask Nothing More Than
an Opportunity to Do Your Thinking for You

destroy vour prospects of success. and reduce you to

poverty, cheat vou of love. plunge vou into unhappi-
ness, and send vou down prematurcly to the grave.
iHe would not have to think vicious or immoral thoughts
in order to do these things, but merely the wrong kind
of thoughts.

You may believe in the existence of a personal devil,
or you may not. If not. you at least realize that the
devil is an allegorical personification of cvil. Regardless
of your beliefs in this respect, it is solemmnly and terribly
true that

Il\' that wayv he could quickly rob vou of your health,

You May Play the Devil

yourself by thoughts and stages of mind that will be just
as destructive of vour health, success and happiness as
anyv thoughts that a personal devil might think for you.
If you are not abundantly well, successful and happy,
vou are playing the devil by your way of thinking.

On the other hand, it 1s easily within your power to
assuime a method of thought and an attitude of mind
that will make you free from disease. failure. disappoint-
ment and unhappiness, and that will bring you into pos-
session of whatsocver things you desire—money, health,
success, honor, renewed youth, love and happiness.

A wonderful new thing has happened in the world.
The great physicians and psychologists of modern science
have found that each human being has within him an
inexhaustible supply of wisdom and power, and that he

DANIEL A. SIMMONS,
105 Law Exchange Building, Jacksonville, Flz.

I accept your offer to send me, free and postpaid, your message entitled ' Realization,”

incur no obligation whatsoever.
Nimne.

Street Address

Crtyaca TR ET Lt 2l LA mamints

can casily draw upon this supply for the destruction of
cvervthing he does not want, and for the acquirement of
evervthing he does want. Tens of thousands of men and
woinen have already accomplished these things.
Although my time is largely taken up by my duties
as onc of the judges of the highest and most important
trial courts in my state, I have made an humble con-
tribution toward this great discovery. and vou may have
heard of me through some of my writings or lectures.

The Liberating Truth Is Free

EGARDLESS of whether you have ever heard of me
or not, | have written a personal message for yvou,
which 1 will be glad to send postpaid and free of charge.
It is entitled *‘ Realization.” It will introduce you to your
own really wonderful self, tell you all about your indwelling
wisdom and power, and set your feet upon the way of
success, health, love, liberty and happiness. The truth
contained in this message has brought me such rich
blessings that I feel I ought to tell others about it, and [
set aside a few hundred dollars cach month for that
purpose. Remember, it is

Absolutely Free of Charge

If you want it, just fill out and send to me the little
coupon at the bottom of this page, and it will go forward
by return mail.

Daniel A. Simmons,

Jacksonville, Florida

with the understanding that by accepting it [
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A practical syx-
lem of construc-
tive thanking that
brings business
and personal
achievement.

ARK TWAIN once said that the average
M man didn’t make much use of his head
4 except for the purpose of keeping his
nochktie fram =lipping off.

And Prof. William James elaiimed that the
average man uses only about a tenth part. of his
brain.

And Thomas Edison states emphatically thad
most. nmen never amount to much beeanse they
don’t think.

How about vou? Are you using your head
simply as a searf-retainer?  Are yvou using ounly
10% of your brain?  Are yvou sitting, discouraged
and dizcontented, at the foot of the lwulder
simply hecause you don't think?

It will pay you to find out.

Mind is the measure of every man. Menlal
power—not physical power—wins business bat-
tles and builds bank accounts.

The man with brains to sell fixes his own
price, but the man who brings only brawn to
market must be satisfied with the lowest wage
that, brute force hrings.

In every age. in every clime and in every ficld

of human endeavor the trained thinker wins
where the thoughtless toiler fails.

Twain., James. Edison, Roosevelt, Rocke
feller. Sehwab, Carnegie. Woolworth. Wana-

maker. Morgan, Hill, Harviman, Ford, Mareoni.
the Wright brothers and all other successful
wen reached their goals not because they knew
how to use their muscles but, beeause they knew
how to use their minds. Does anyhody doubt
thix?  [sn’t it admitted by all”  Doesn’t every
one with “brains enough to grease a gimnlet’
know that it's true?

Only One Road to Success

Yex, indeed. there is only one road that leads
to suceess and that is the wmental road. If you
expect to accomplish anything worth while by
any other method than the devclopment and
use of vour mental faculties. you are simply
deceiving yourself. And the biggest fool in the
world is the man who fools himself.

\ recent magazine article states that intelli-
rence tests in this ¢country diselose the deplor-
able faet that 83% of the people are morons.

You won't find the word "moron™ in muny
dictionavies. 1t means 2 person with the
mental development of a normal fourteen-

vear-old child.

Is it any wonder why so few people achieve
any considerable suceess in life, when such an
cnormous percentage of them are =0 lacking
in mental power? Such people have no more
chance in competition with trained minds than
a midget has to lick Jack Dempsey.

And isn't it simply absurd, when you stop
to think about it, that most pcoplc are striving
for success uand vet they ure doing absolutely
nothing to strengthen and develop their minds,
which ix the only part of them with whieh they
can ever hope to win sueeess,

The principal reason that the trained thinker
wets ahead is beeause he has so little competi-
tion.

The unthinking toiler works hard for small
pay hecause ulmost anyone ean do his work.

What are you doing—as the days go by—to
develop your mind? Are yvou more eflicient
mentally than you were a month ago—or a

If not. You

vear agn?
haven't even started on the road that leads to
higger and better living.

vou are standing still.

Missing Success by a
Hair’s Breadth

The differcnce hetween success and failure
is often but the breadth of a hair.

The man who is making fwice as much ax
vou are has nowhere near Lwice the intelleetual
ability. The man who enjoys an income of
S10.000n veaur is not jlrr times the mental superiot
of the man who receives only $2,000.

Get this FREE BOOK

If You Are Interested in Learning

How to think like an arrow.

How to compel attention.

How to master important problems.
How to overcome fear and worry.
How to “tune up” your mental motor.
How to develop new methods.
How to originate new ideas.

How to learn quickly and easily.
How to attract valuable friends.
How to have more time for play.
How to out-think the average man.

How to make your mind a mental
mazda.

How to stop thinking in circles.

‘Thonsands upon thousands of ewrnest, as-
piting men are almost sue «cessful.  Bat in this
connection a miss is as had as o mile.

With just o little more menial foree—with u

slightly better trained wmind—with a little
clearer knowledge of right thinking—hundreds

of men who are now struggling along in the
Poor-Pay Army—footsore and weary—would
immediately find themselves equipped to com-
mnd from two to ten times their present ineomes.
Probably the man who makes $1,000 a month
is only 109 to 20% better trained mentally
than the man who is trying to make bhoth ends
neet on $100 a2 month.  This is o fect. And it
should bhe a most encouraging fuet to every man
who wants to be somebody and get somewhere.
The greatest thinkers the world has ever
known have hardly more than seratched the
surface of their latent mental powers
Improve your mental power only
you will snultiply your earning capaeit,

0% and
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“Why do so
many men never
amount to any-
thing?  Because
they don’tthink.”
—FEdison.

Get This New Book

We have just pubhizhed a new bonk-— The Seeret
of Mental Power We will gladly send von a copy
1pon request, with onr compliments and wood wishes.
Aud we want to state—as forcefully as we know
how-—that vou will find it one of the most interesting
and mind-spurring books you ever read.

If you had to quit w ork for 1 month in order to get
and read this book, it would probably be one of the
most profitable months you ever spent. But yon
don't have to do that. Tt takes but an instant to
sign the coupon. You get the hook for nothing.
And vou can read it in twenty minutes, as it is a smal!
book of 32 pages and 16 illustrations.

Send for a copy of this book today. [t tells about
the most practieal, common-sense system of con-
structive thinking—the easiest and guickest method
of mind-bullding ever discovered—the secret develop-
ing mental power in a way that is as fascinating as a
gamne

This book shows you the difference between
disconnected, irrational, faully thinking and eoordi-
wted, normal, true thinking.

it shows how vou can tell by a man’s appenrance
whether he is a true thinker or a faulty tlunker.

It shows how a wrony thought produces a wrong
artion that brings a wreng resuit. And how a right
thought brings u right action that ean bring only a
right result.

1t shows the immediate and favorable result of
virile, ronstructire thinking and the disastrous results
of flubby. impotent, Imphazm:l thinking.

In other words it gives you the solution of rorrect
thought processes, which is the only seeret of mental
power.

Now Is the Time

Kend for The Secret of AMental [ower now. Do
not delny. Do not put it ofi. Tomorrow youn niy
forget all about 1t. And the loss will be yours, not
ours. For although we have printed an edition of
20.000 eopies. we do not expeet. to have a -nu:lo onc
left at the end of thirty dayvs. They are going —and
going fast. Therefore a~t at oncc. for as Sophoeles
so truly said. *' Ileaven never helps the man who will
not act.”

Don’t let the faet that vou ean get this book
ensily and at no cost deter you from sending for it
or cause yon to make the fatal mistake of under-
valuing |l

‘There is. of course, no wayv of judging in advanee
how imniensely valuable this hittle book may be to
vou. But by waking you up mentally—by sho“mg
vou how to think straight—by showing you an in-
teresting wany to build mind power it will con-
vincingly prove to vou that it is one of the most
valuable messuges that ever reached vour mind
and that in taking advantage of this free offer you
took a wise and positive step toward greater mental
power, which is the enly power that brings suecess.

Mail the coupon now. Qr, send o po~t.\l if you
prefer.

Independent Corporation, Dept. RM-1109
22 W. 19th Street New York

Free-Book Coupon

- s IR S B SN AN SR B B M WS

Independent Corporation

Dept. RM-1109, 22 W. 19th St., New York
Gentlemen:—Please miuil me at once—without

ecxpense or obligation of any kind—a copy of your
free book. The Secret of Mental Pouwer.

Nam
Adaress

Science & Inventlon 9-22
" Thinkers act while sluggards sleep.”
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Know Who is Sending

Get twice the pleasure and usefulness outof your re-
ceiving set. Look up the nameand locationof any /
ship or land station whose messages you pick ///
up— learn the name and address of that
amateur whose sending set you just heard! #

What the
"phone book
is o your
telephone  the
Consolidated
Radio Call Book
is lo your receiving
sel. Put a copy on
the table nearest your
set. Order now.

CONSOLIDATED RADIO CALL BOOK

25,000 Copies

[n a new large size 280 pages—88 more valu-
able pages than the 3rd Edition and featuring

—7 Two-Color Radio Maps—

Five of them are Continental Maps showing all stations throughout the world han-
dling commercial traffic, with their calls; one showing the amateur radio districts of
the United States and the principal radiophone broadcasting stations with their calls;
and a map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal! of
pleaswre and knowledge.

Every Amateur Call in the Some of the Valuable Informa-
U. S. and Canada Is Listed! tion Contained in This New Book:

And every vessel and land station in the world | All Amateur Radio Calls of the United States and

ShaL P q 2 : , : o Canada; Vvery Vessel, Coast Station, and Radio-Compass
' 'ep]esented and listed alphabetically, according both Station in the World; Radiophone Broadcasting Stations of the

as to name of vessel or land station, and to call letters. | United States; Every Iligh-Power Station in the World; Special

The Consolidated Radio Call Book is the Land Stations of the United States: "I'ime Signals,
only book in print officially listing all the
Radio calls as issued bv the Bureau of
Commerce. And the New Radiophone
Broadeast Section is particularly complete
and gives all available information con-
cerning calls, wave lengths, PROGRAMS,
cte.

The third edition of 10,000 copies was exhausted in two weeks.

Hydrographic and Weather Reports of the United
Statesand Principal Foreign Countries; International
Abbreviations; Assignment of International Calls;
Press Schedules; Radiogram Rates; Cable Rates;
International Morse Code and Continental Signals
and Complete General Information covering Distress
Calls, International Safety Signal, Use of 800-Meter
Wave Length, Amendments and Changes in Various
Governmental Regulations, llow to Determiue
Charges on Radiograms, I'ree Medicul Advice by
Radio to Vessels, und much other useful information.

The fourth edition is selling just as quickly.

Don’t wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City
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Forced Into
Larger Quarters

The Great Shops of Coyne with $100,000.00 worth of electrical ap-
paratus has moved into larger and more spacious quarters. The in-
creased popularity of the school and a tremendous influx of new
students simply forced us to move. Why did thishappen? It happened
because Coyne has been the most successful institution of its kind in
the world. Coyne man were well trained — they learned electricity
thoroughly—they went out into the business world and were success-
ful —these men tald their friends. With this solid foundation built
over a perioc of years, during which time over 10,000 men were suc-
cessfully trained and graduated, Bennett Wellington Cooke has real-
ized his greatest amkhi-
tion—a larger and
greater Coyne
whereallmight A,
60

Here in these large, light,
\ airy quarters, you will
t\ find the finest equip-

R} ment and best train-
> } . ing that money

be accommo-
dated.

HE whole world of electricity is open to the Coyne trained man. He is trained completely. He

can make big money as Power Plant Operator, Superintendent, Telephone man, Construction worker, auto, truck or

tractor elecirician, battery man, radio expert, or he can go into business for himself 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. Send for full particulars today.

Learn in 3% Months
Earn $3150 to $400 Per Month

No books or useless theory. You are trained on $100,000 worth of electrical
equipment. Everything from door bells to power plants. You work on mo-
tors, generators, house-wiring, autos, batteries, radio, switchboards,
power plants—eve?thing to make you an expert ready to step right into
a position paying from $45to $£100 a week. Learn electricity in the elec-
trical center of the world. Send coupon today for free catalog.

Radio Course FREE!

We include the following free with the regular course:

(1) A complete course in auto, truck and tractor electricity and storage
batteries. Greatest outlay of auto electrical and battery equipment
in the country.

(2) Course in Radio—the marvel of the age. Constructing, installing and
operating. You can build your own wireless telephone set.

(3) A life scholarship in the Coyne School. You can stay as long as you
wish and return for further training at any time in the future. The aim of
the Coyne School is to turn out men completely trained in all branches
of electricity—capable of succeeding in the highest paid positions.

EARN WHILE YOU LEARN. We help students to secure jobs
{0 carn a good part of their expenses while st udying.

® 3
'Y 8. W. COOKE, President
.' Coyne Trade and
& Engineering School
) & 1300-1310 W. Harrison St.
Coupon NOW! i coie 5 ciices i
O N DenrbSir: Ple:lase sen‘;l tmlel free
& your big catalog and full par
Don’t delay a minute —send that ‘:Iirce\;lars"gicg:;; special offer of
. - . extra .
coupon in right now for our big :'
free catalog and full particulars &
of this wonderful offer. Act now! '

B.W. COOKE, President

Coyne Trade and
Englneering School
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Every Radio Enthusiast
Should Have These Books

The fundamental principles of Radio are simple and easily understood
And to know them adds wonderfully to the pleasure of Radio

Science and [nvention for September, 1922

W IRELES

Same book, limp binding, colored cover

Wireless Course in 20 Lessons
By S. Gernsback, A. Lescarboura and H. W. Secor, E. E.

(11th Edition)

A Course that tells you everything you wish to know
!

about “wire-

ess,” starting lesson No. 1 by explaining the Prin-

ciples of Electrieity.

understand every word.
Theory and Mathematics.
to a history of Wireless.

recent years,

cluded modern amplification
worth,

Size of book is T x 10
illustrations, 30 tables.

Cloth bound in Vellum de Luzxe, stiff

inches,

T

By simple, easy stages, this
wonderful Course takes you into ‘‘Wireless” by the
use of simple language so skillfully used that you
There is a lesson devoted to

The last lesson is devoted

This Course has been considerably revised in order
that it meet many important changes which have
occurred in Radio Telegraphy and Telephony within
Much valuable data and many illustra-
tions concerning the Vacuum Tube have been added.
This comprises the theory of the Tube as a detector
and as an amplifier, and in addition has been in-
cireuits of practical
Incidentally, space has ulso been devoted to
the developement of the Radio Compass as operated
and controlled by the United States Navy with its
consequent great aid to present-day navigation.

160 pages, 360

covers, hand-sewed, gold stamped, each Sl '75

Experimental Electricity Course

in 20 Lessons

By S. Gernsback and H. W. Secor,E.E.

A Course on the theory and practice of Electricity .for Experimenters.
One of the most complete and comprehensive treatises of this special

subject ever published.

Written by the same authors as the famous

“Wireless Course.”

Every phase of experimental electricity is treated
comprehensively in plain English. New kxperiments
ure described and explained and nearly every applica-
tion of Electricity in modern life is given in simple
Language.

A masterpiece. Just the book you need to tell you
all about electricity and electrical facts in plain every-
day languapge that you can understand. KExplains
every eclectrical device from a push button and bell to
the biggest generator made. Worth its weight in
gold for the man who wishes to know about elec-
tricity, and to the experimenter it is still more valu-
able because of its many facts, tables, ete.

The Best Electrical Text Book on the Market.

Size of Book is 6 x 9 inches.

Th~ book contains 128 pages, and more than 400

itlustrations.
$1.25

Cloth bound, stiff covers, hand-
sewed, green and black stamped, each

be

A Thousand and One Formulas

By S. Gernsback

A Laboratory Hand Book for the Experimenter and for Everyone

who wishes to “do things.

A Book brimful with very important and priceless

information.

The recipes and formulas are classified in such a manner as to

available quickly, without long research.
perimenters, etc.
Glass and Glassworking;

Metal-craft;
tography;

Inks;

trations and Diagrams.
It contains 160 pages.

Size, 6 x 9 inches.
Cloth botnd in Vellum de Luxe, stiff

Invaluable for Students, Engineers, Physicians, Ex-

Here are some of the chapter headings:
Cements and Glues: Compositions of All Kinds;
Leather
Perfumery, Soaps and Extracts; Pho-
Blue Print and other Paper:

Polishes ;
Plating :

Wood-craft:

Pyrotechny; FPolishes and Stains; Varnishes and
Paints; Various Cleaning Formulas?

Chemical Laboratory llints and Experiments: Me-
chanienl Laboratery Hints and Experiments;

Elec-

trical Laboratery Hints and Experiments,
There are a score of tables and hundreds of Illus-

. The paper has been espe-
cially selected to stand rough handling in laboratories

covers, hund-sewed, gold stamped, each $1 '75

The How and Why of Radio

Apparatus

By H. W. Secor, E. E.

This newest hook on radio matters fills a distinet gap in wireless

literature.

While the treatment is made as understandable and as

free from mathematies as possible, it at the same time incorporates
a wealth of technique and instruction for the Radio Amateur—the

Radio Operator—the

Installation and Designing Expert—as well as

teachers and students of the subject in general.
A very broad field has been covered by the author. giving a great

amount of

Same book, limp hinding, colored cover.

information

not found in other text-books. If you are
engaged in any branch of the Radio or allied arts
you will surely need this latest contribution to radio
literature,

A glanece at the following list of chapters: gives but
a very scant idea of the extensive und useful radio
knowledize provided in its text:

The Induction Coil; The Alternating Current Trans-
former; Radiv Transmitting Condensers; The Spark-
Gaps: Radio-Transmittling Inductances: Radio
Receiving Tuners; Radio Receiving Condensers;
Detectors; Telephone Receivers: Radio Amplifiers;
Construction of a Direct Reading Wavemeter and
Decremeter: Antenna Construction: The Calculation
and Measurement of Inductances; Appendix con-
taining very useful tables, covering all subjects
treated in this very unusual book.

This newest of Radio Work has 160 pages, 6 x 9
inches. Hundreds of illustrations and tables

Cloth bound in Vellum de Luxe, stiff $1 Fs

covers, hund-sewed, gold stamped, each ol

.$0.75

“‘Aﬁm‘_}_‘ 481

Te
How to Make Wireless

Receiving Apparatus

The 20 radio constructors
who wrote the book know how
oW TO MAKE articles should be made from
simple materials.

Only modern apparatus is
described, such as Reeceiving
set without aerial or ground,
magnetic detector, wireless re-
lay, wireless lecture set, etc.,
etc. Book has 100 pages, each
5 x 7 inches, 90 illuatrations,
many full puges, paper bound,
in two colors.

Price 35 Cents

o
WIRELESY
LCEVING t’PAMYVS
chusrapevans

NN

HOW TG MAKE
WIRELE SS
STNOING APPARATUS

1o masie taetars

Contains
hO\\'

Transformer,
Transformer,
Phone, etc., etc.
Rook has 100 pages (shze, T x 5
iustrations,
cover printed In two colors.

tion

inches),

How to Make Wireless
Sending Apparatus

information
make 30
pieces of wireless sending ap-
paratus from materials easily
obtained.

Tells How to Make an Ex-
perimental Arc Set. Speaking
Arc, Quenched Gap, ¥ K. W.
Oscilla-
Photo

Price 35 Cents

different

paper

Design and Construction of Au=
dion Amplifying Transformers

on Radio and Audio Frequency
- Type

This book wlill be of great Inter-
est to all radio amateurs.
transformers have never before been
described in print.  The possessor
f vacuum tubes cannot afford to
do without this book. It will en-
able him to bulld the necessary
amplifying transformers very read
ily. The book is printed on good
paper and has an attractive cover
in two eolors. Paper hound. Nize,
5 Inches by 7 Inches. ¢ontains
many illustrations, dlagrains and
worklng data.

Price 25 Cents

DEALERS—Ask for wholesale discount
EXPERIMENTER PUBLISHING CO.,Inc., 53 Park Place, New York
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Go as High asYou Like
No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill
big paying jobs. The airplane has come to stay—it will soon be a part of our ever yday life.
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the
automobile game today. They represent power and wealth because they got in early—you can
do the same in Aviation and you have an advantage because you can be trained before you start.

~ Thousands of Airplane
w Mechanics Will Be Needed

The airplane industry is going forward by leaps and bounds. Transportation—passenger
carrying and mail carrying lines are being opened up everywhere. This means mern—
men—inen! Trained men only are wanted—men who know what's what  Get ready
now to make big money. The industry is calling for real red-blooded fellows—heed

Delivering Newspaper *"Extras

toy I o the call—now is the time to get started—while the industry is still in its infancy,
. Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week :
Acronautical lnstructor Aeronsutical Engineer Aerooasutical Contractor Airplane Repairman

Airplane Mechauniciun Airplape luspector Atrplane Sslesman  Airplave Assembler  Atrplane Builder

Keep right on with the work you are

Learn at Home doing now. A little of

your spare time is all
: ou need. Our
In Your Spare Time 3.5, %
is simplified for home instruction and is endorsed by airplane
manufaeturers, acronautieal experts, aviators and the lead-
ng aero clubs.  Any man who can read English can under
stand it. The Lessons are self-explanatory and are made plain
as day with Blueprints, Diagriuns, ete. Our Advisory Couneil
and Instructors are behind you all the time giving vou every-
thing you must know. T'he entire field of Practieal Aeronantics
and Science of Aviation is laid right before

I  your eyes. You are bound to suceeed with ®
| this training. This means for you a man’s Mal

size job with a wman’s size pay. .
Q Seud for our big Thls
Big Book ko

free hook showing AMSE(!“S'(A)E
£ O .. justwhat is going Coupon OF AVIATION
o pportunities ;, the Airplane 260 RIP‘};,“““A
ichigan ve.
hicnggo

Industry. Tt also F
= F R E E ' 2hows what other or
® en have done in E / ;ﬁ'"l‘,’ﬁﬂ&?'iﬂﬂﬂ"&"yﬁ.’;
| this faseinating field and what you eando.too. FRE book e:mled “Opportunities in
| [t gives a list of some large manufacturers and the Airplane Industry™ and your

D
B dealers in airplanes and some of the jobs that BOOK / SEBCIAUELREQIOE
are open to trained men. \With the book we
| will send you a special offer that you will be /
8 clad to know about. "Chis special offer may be ‘W ) Name
withdrawn at any time without notice. Send
| the coupon now and lake adrantage of this offer. / Address.....

I American SchoolofAviation /
Cilty.

View in an Airplane Factory Dept. 7446 3601 Michigan Ave., Chicago

....State




424 Science and Invention for Septenber, 1922

TWENTY
RADIOPHONE
~ DIAGRAMS
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The most com- |
plete selection
of diagrams
and hook-ups
for
RADIO
AMATEURS

. JTwenty S
io Phone Diagrams

telephone out-
fit from the
simplest crys-
- tal  detector
circuit, to the
most ultra-
“ || modernregen-

niGH é&""" \
NSMITTER |

RA
LN
= | fAVf

| and !

—r HOOK-UPS et
of il WIHER,

CRYSTAL AND AUDION RECEIVING CIRCUITS |} .

PUFYING CIRCUITS, REGENERATIVE CIRCUITS, SENDING CIRCUITS .\~

Ky Chart of Symbols and I’;’r,;plz/et'lfow fo Read Diagrams”
PUBLISHED

CONSOLIDATED RADIO CALL BOOK CO. i

90-98 PARK PLACE _ NEW YORK
e =

enabling any- i (T | o Wi D et | erative and
[ FREQuEncy ||| RECEIVES ,Rol":oua/?g s A\ o D
body to rig- Wi il amplifying

LPYRIGR! 1G2Y_ CONSOLIOATED RADID CALL 800N CLNY

TITLES of DIAGRAMS

radio set.

up a wireless

1. Single Slide Tuning Coil with Crystal Detector. 11. Combination Circuit for Long and Short Waves,

2. Double Slide Tuning Coil with Crystal De- 12. Detector and Two stage Amplifier with auto-
tector. matic Filament control Jacks.

3. Loose Coupler with Crystal Detector. 13. Single Circuit Regenerative Tuner.

4. Regenerative set, using 2 slide tuner. 14. (;ircult for elimination of induction from power

5. Plain Audion Detector Circuit. lines.

6. Feed-back Circuit with a Loose Coupler. 15. Loop Aerial Receiver.

9. Armstrong Feed-back Circuit. 16. Radio and Audion frequency amplifier.

8. Standard Short Wave Regenerative Set. 17. Circuit of a C.W. Transmitter for low power.

9. Honey-comb coil Receiver for all wave lengths. 18. 5 Watt Radio-phone.

10. Short wave regenerative set, with 2 step Ampli- 19. 10 Watt Phone and C.W. Transmitter.
Her. 20. High Power C.W. Transmitter.

COMPLETE SET OF 20 RADIOPHONE DIAGRAMS

consisting of twenty blueprint diagrams, size 812 x 1115 inches and one four page direction-pamphlet, 8lox11ls
inches, containing: Illustrated Symbol Key Chart, Direction How to Read Diagrams, How to Follow Circuit,
etc., and explanation of each diagram. All contained in heavy, two color printed envelope, size 9 X 12 inches.
‘ PR(CE 50 FOR THE COMPLETE SET
c OF 20, SHIPPED PREPAID

Either Direct from us or for sale by the following responsible Dealers:

Alahama Radio Co. Birmingham, Ala. | Fenno Co.. R. F N. Y. Clty | Merchant, A, I & Co. lloston, Mass. | Robertson-Cataract El. Co., Buffalo, N.Y.
Alnmo’ Sales Corp. Indianapnlis, Ind. | Fergus Elec. Co. Zauesville, O. Meyherg Co., leo J., S8an Francisco, Cal. Rose Radlo Supply New Orleans, La.
Am. Electro Tech. App. Co., N. Y. Clty | Findley Electric Co. Minneapolls, Minn, | Milnor Elee. Co Cinctnnati, Ohto | Roy News Co., Fre'k J. Toronto. Can.
Amertcan Jldw. Stores, Bridgeport, Conn. | Fleron & Son. M. M, Trenton. N. J. | Mohawk Elec. Sup, Co., Syracuse, N. Y. | Sands Flectric Co. Wheeling, W Va,
Andrea & Sons, Julius, Milwaukee, Wis. [ Fuller Co., Seth W. Roston, Mass. | Montgomery-\Ward & Co Chicago, 11l | Sayre-level Radio Co I'nila . Pa.
Andrea & Sons, Jullus - Mason City, 1a. | Guinaday Elec. Co Pittsbhurgh, Pa. | Morohouse-Martens Co. Columbus, Ohio | Schmidt & Co.. R, Itochester. N. Y.
Anthracite Radlo Shop Scranton, Pa. | Galreston W'less Sup. Co.. Galveston, Tex. | Natlonal Radio Corp. Atlanta, Ga Sears, Roebuck & Co. Chicago, I,
Assoclated Merchandising Corp., N. Y. C. | Greene, Jos. K. Boston, Mass. | Nat'| Radio Institute, Washington, D, C. | Shotton KRadio Mfg. Co. Scranton, Pa.
Atlantle Radio Co, Boston, Mass. | Gurd & Co., Wm. London. Canada | New England Motor Sales Co. "Green- | Smith Radio Lab. Sarnia, Ont., Canada
Bamberger & Co., L. Newark, N. J. | Hall Electric Co., Wm. Dayton. O. |  wich, Conn : Sinlth Novotay Klec., Ine., Charlotte. N. C.
Banister & Pollard Co.. Newark, N, J. | Marttord Elec. Sup, Co. MHartford, Conn, New Era Shop Milwaukee, Wis So. Callfornia Elec. Co. Los Angeles, Cal
Reckley-Ralston Co., The Chleago, TIL | Jiatfield Electric Co. Indianapolls, Ind. | Newman-stern Co. Cleveland, 0, | Southern Eleo'l S8up. Co., San Diego. Cal.
Benwood, Specialty Co. 8t. louis, 'Mo. Heustls, A E Fltechburg, Mass. | Nichols Radlo Sup Co.. Blg. Green, 'Ky Southwest Radio Sup, Co.  Dallas, Tex.
Bluehurd Electric Shop, Jersey Clty, N. J. | }Hickson Eleetric Co. Rochester, N. Y Nola Radle Co. ‘New Orleans, I Kprott-Shaw Sehl, Vancouser, B. C.
Brode Electrie Co. Los Augeles, Cal. | Hiro Wireless “up, Co. Marion, Ill. | Noll & €o., F. I". P’hiladelphia Standard Drug Co., The  Detroit, Mich,
Brown, J. Fdw Glenbrook, Conn. | jialt Electrie Utll. Co., Jacksonville, Flia. | Northern ltadlo & Fl. Co., Neattle, Steiner FElee, Co. Chieago. 111
Bunnell & Co.. J. n New York City | jtommel-Ludwig & Co. Pittsburgh, 1'a. | Northwest Itadlo Serv. Co.. Seattle. Wash, | Steinman Hardware Co. Lancuster, Pa,
qahromlu Eleq. Co., 8an Franelseo, Cal. | flook Drug Co Indianapolls, Ind. | N. S.W. Bookstall Co. Sydney, Australla | Sterling Electric Co., Minneapniis. Minn.
Cupltal Radlo Sup. Co. indlanammlis ln‘.l, Huey & I’hilip H’dware Co.. Dallas, Tex. | O-B Radilo Supply Omaha, Nebr. | Stubbs Electric Co. I'ortland, Ure.
Carter Electrie Atlanta, Ga. | gyghes Elee'l Corp. Syracuse, N. Y. | I'aramount Radio Sup. Co.. Atlantic Clty | Sunheam Elee. Sup. Co. N, Y. City
H‘lnlral ‘I.("“”“co' l"“'{!"",‘""""" M lowa Radio Corp. Des Moines, Iowa | Pearlman’s Book Shop, Washington. D. C. | Tuska Co., C. 8, Hartford, Conn.
T e ool €Y ‘“"‘}"I“‘"' “~“'~ Jenkins, Lester 1. New Bedford. Mass. | Penn Radio Apparatus Co., Heading. I’a, | !nion Elee. Sup. Co.  Providence. R 1.
('hl;::mn |€1(li ee.‘ o.c .'Acn;nore, ‘lﬂ' Kesselman-('Driscoll Co., Milwankee, Wis. | l'enn. Marconi Wireless Schl I*hila, | United Flec. Stores Co.  Braddock. P’a
(‘Ievn~|‘§1‘:|d Co 10T " ertland, Me, | Keubler Radio o Toledo, 0. | I'ttingell-Andrews Co. Boston, Mass | [Jnited Electric Storea FE. Pittsburgh. Pa,
Cloud & Son Macy, Ind. | Kllioeh Co.. Dasid New York Clty | Dhlla. Wireless Sajes Corp. I"hila., P'a. | inited Elee. sup, Co. Roston, Mass,

N & | King Radle Co, Plttsburgh, 10a. | Pledmont Eleetrie Co.  Ashevtlle, N. C. | gy s Radlo Co. Pittshurgh. Ia.
Con. Radlo & Flec. Corn. NV _CIY | jauq Radio Co. Kureka, [lI. | lioneer Eleetrle Co. 8t Panl. Minn. | irinia Novelty Co., Martinsbure, W. Va
Continental Elec, Sup. Co Wash., I.) C. | Kiuge, Armo A. 1.08 Angeles, Cal. | l'itts ¢o. F. D, Boston, Mass. | \warner itros. o oakland, Cal,
Daily Battery & Eanipment Co.. Pitts- | gyoxville Itadlo Co.  Knoxville. Tenn. | Pltts. Itadio Sup. Co.  Pittsburgh, Pa. | \yestern Radio Co Kansas City, Mo,

{

burgh, Pa,

Delancey-Feleh & Co. I_)Mrnlt. Mich, }i:ll::hc‘;lhdrl:; %O.F‘ ‘z::m:,’l:::l'. “l,!;. ] {:L‘::';\I:a?\:(r) )‘:‘mi‘\lgl;.ngﬁl';;tm;';a:sr T[;:: :\g::,';;:ri‘-g}‘l?afele%o?o" losl.;r;';z::?..“(j:sll.
g‘e_lla::ﬁ-ygl:zl{‘c& Lo, Pautucket, ?i'n?rle Liborty Ineandescent Sup. Co.. Pitisburgh. | D O GrarsaL Wheeler Green Electrio Co.. Rochester,
Bl e B ik B | e itat WO B | R pihad G TRert T | W B oy Y R
Duck & Co., Wm B. Toledn, . ‘.\Tl‘?ﬁ_r Elee. Co., C. J. Grand Rapids, “1:(1;: E;:r;(i‘r‘;nimoér “l"::““"';f' ‘-M::‘;_' | Willlamson Elec. Co. Seattle, Wash.

Wilmington Flec. Speec. Co., Wilmington

E 8 & E Co Hartford. Conn. |y 4.1y Jlommel & Co. Plttsburgh, Pu. | Itadlo Fauint & Mfg. Co.. Minneabolis | yoyieon“co. Harold K., Grundy Center,

Electro Importing Co. N. Y. Clty Radloelectric Shop Cleveland, O 4

Elite Electric Shop El Paso, Tex. Luther, H E Centerslile, 1la. Ray-Di-Co. hicago, TII. “”’0":" Radio o I Col

Frle Book Store Erie, Pa, | Manhattan Flec. Sup. Co. ; Toledo, O. | Reynolds Radio Denver, Colo. | \Vl’:ol:-:n :lfx o K “(r!‘:nr:t’on 08'
ey AR Ll Boston;: Mass: || Marshall-Gerken Co. JoledollOc) ;:"ult"l-‘lft:ec;‘r(lzfllrf;o.(‘o plincinnati, @ | wolte Electrle Co. Omaha, Neb.
Farrington & Clark Roston, Mass. | MeCarthy Bros. & Ford. Buffalo, N. Y. | Ricerside Laboratory  Milwaukee. Wis l Zamofski Co., Jas. M. Baltimore, Md.
Federal Elee. Sup. Co. Detroit, Mich. | McMillan Pros, Pittshurgh, Pa. | Itebblns Elec. Co. Pittsburgh, Pa. | Zibart Bros. Nashville, Tenn.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City
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Good Chemists Command High Salaries

Noted

can |

DR. T. O'CONOR SLOANE,
A.

Author.

tical chemist with many wel known
achjesements
only has Dr. Sloane taught chemis-
try In the class-room but he was
for many years engaged in com-
mercial chemistry work

Industrial firms of all kinds pay tempting salaries to get
the right men. Salaries of $10.000 to $12.000 a year are not
unusual for chemists of exceptional abilities. Chemistry
offers those who are ambitious and willing to apply them-
selves conscientiously the greatest opportunities of any vo-
cation. Why b itisfied with small pay and hard, thankless
work—Ilearn the profession of Chemistry and your salary will
depend only upon your own efforts and your own abilities.

Tke work of the chemist is extremely interesting. 1f you
are fond of experimenting, if you like exciting and intense-
ly interesting work, take up Chemistry. To the man who is
dissatisfied with lus present job, to the voung man just de-
ciding on lhis life work, Chemistry holds alluring charms, and
countless opportunities. 1f you want to earn more money,
the way is open through our course in Chemistry.

Now Is The Time To
Study Chemistry

Never befo has the world seen such splendid oppor
tunities for chemists as exist today, The war has awakened
the United States to the need of trained chemists and chemi-
cal engmeers. lverywhere the demand has sprung up In
factories, mills, laboratories. electrical shops, industniai
plants of all kinds, chemistry plays a vital part in the con
tinuation and expansion of the business. In every branch

B.. AM, LLD.. PhD.
Instructor, Lecturer and
Formerly Treasurer Amerl
hemical Seciety and a prac-

10 his ecredit.  Not

ten years are going to show th
Those who have the foresight and ambition to learn chemistry now will have the added advantage

and greater opportunities afforded while the chemical ficld is growing and expanding.

of human endeavor the need for chemists has arisen.  No
profession offers such alluring opportunities and the next
greatest development in this science that tlis country has ever seen

You Can Learn At Home

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way.

Qur wome
It is illus-

study course written by Dr.” Sloane himself is practical, logical and remarkably simple.
trated by so many cxperiments that are performed right from the start that anyone. no matter
how lttle education he may have, can thoroughly understand every lesson. Di. Sloane teaches

vou in your own home with the same in
dividual and painstaking care with which

chemical

reacents.

Experimental Equipment
Furnished to Every Student

We give to cvery student without additional charge. this

apparatus and supplies and eighteen different chemicals and

a case for the outfit hut alse as a labaratory accessory for
performing countless experiments. Full particulars about this

lie has already taught thousands in the
class room. And, Dr. Sloane personally
examines and corrects all examination pa-
pers. pointing out your mistakes and cor
recting them for vou. He will, in addi-
tion, give you any individual help you
might need in your studies. This personal
training will he of inestimable value to
you in your future career

one,  Write v

Resides furnishing the student with
for a short while only.
find out about it,

laboratory
and free book

equipment fincluding forty-two pleces of @ o
Opportunities
The fitted heavy wooden box serves not only as

your mind.

conrse are contained In our freo

CHEMICAL INSTITUTE of NEW YORK, Inc. P

140—D LIBERTY ST.

Home Extension Division 9 NEW YORK CITY Ty

s S. I 9-22

will teach 3row —~!

CHEMISTRY

Right in your own Home

What Well-Known
Authorities Say
About Our Course

From Hudson Maxim,

*Dr. Sloane has done a much-needed
work a much better way than any-
:i,hms: of the kind has, heretofore, been
one,

‘Dr. tlcane has a remarkable faculty
of presenting Science for self-instruction
of' the student In such a clear and un-
derstandable way as to be wmost readily
grasped and assimilated.

‘I, therefore, unreservedly recommend
and place my highest indorsement on his
work.””

From Dr. W. W. de Kerlor,

I can not recommend your course too
highly and I congratulate both you and
Dr. Sloane on same.”

From John A. Tennant,

“Ihis {3 something whiehi has long
bery needed Your lonyg experience in
the teaching of chemistry . assurance
that the course will be practical as well
as plain to the untrained students.’”

What the Students
Say:

‘Your course has been worth $50,000
to my concern.’”’

This is just like reading srome fase
inating fiction story.’”

1 have just been made Asslstant
Chemlst of wmy concern.”

Your eourse 1s just what a person
wanta to start in the wonderful sclence
of Chemistry.**

I tind that your course is very in-

teresting. I wait patlently for the next
lesson.””
1 gnd the study of chemistry more

and mnore interesting at_every lesson and
you may be sure that I am getting into

studying habit even more than 1 ever
did even in my school days.””
“I am well pleased with your course

and T think., from the way it starts out,
1 have found a good teacher and hool.**
Yonr conr jx sure wonderful easy
to understand, and so well laid out. I
like it immensely.’ .
“The lessons are fine and I llke them.
«¢ have written to different people
about your course and they speak very
nighly of same.””
;.:."y[ don’t learn it isn’t your fault for
I find that your tessons coutain a whole

lot.”*
(Names and addresses on request)

within the
in full—give us the op-

Easy Monthly Payments

You don’t have to have even the small price of the course to start. You can /7
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“Those Who Refuse to Go Beyond Fact Rarely Get As Fa-r As Fact” HUXLEY

Time

: NCE, when the earth was young, and before the
O human element had appeared upon this planet, the
thing which we call time was non-existent. Time,
as we know it, is an arbitrary thing, set up by us
humans, which marks the interval between certain events.
In the animal kingdom, time is not known as we know it, or
if it is, it is recognized only by instinct. To make this clear:
An animal, such as a cat or dog, may be trained, and will
know, if the training is persistent enough, either by habit or
otherwise, that feeding takes place at a certain time of the
dav. Animals will learn to know the exact period, in which,
of course, the time element is involved, vet it is doubtful
whether the animals in this instance are aware of the thing
which we call time. In their case, it probably is an instinct
prompted by hunger or the desire to eat. Many animal
habits are thus formed into which a time element enters, but
they are mostly instinctive. Ior instance, hens will go to
roost as soon as the sun sets. The time element here changes
from day to day and in the Winter the hens sleep for a con-
siderably longer period than in the Summer, due to the
seasonal changes. It may be doubted whether the hens are
aware of the fact that in the Summer they sleep only half as
long as in the Winter. In other words, we may say that
their “time sense” is not developed at all, as is that of the
human being.

We have intimated above that time is in the main a
purely human thing. Out in space there is no such thing as
time. Time, applied to the myriads of suns and planets, is
meaningless, and does not even exist. Unconsciously the
human mind tries to figure evervthing by its time standard,
which often inakes for mischief and non-comprehension of the
universe. \When we say, for instance, that the earth has
existed for millions of vears, such a statement immediately
becomes incomprehensible to us, because we can not think in
such large units. The human life is so short that once we
go beyond a few thousand vears, any additional time be-
comes too great for the mind to grasp. The scientist, who
thinks in different terms from the average human being, and
who is confronted by facts, knows the limitation of the human
mind as far as time is concerned, and understands full well
how the average man will scoff at the idea that a certain rock
or meteor may be a billion years old. The ordinary human
mind simply can not grasp such facts.

1i we go down the scale and if we look into a micrescopic
world, where microbes live only for hours, or at the most,
for days, we have a good analogy as to our own time element.
We can imagine that a microbe who lives only for a few hours
looks upon these few hours as if they were expanded into a
hundred years. In other words, the time scale of a micro-
scopic world would be on a different scale than the time scale
used by us. Conversely, we can imagine super-beings that
live on a higher plane than we, where the time element again
changes and where the span of life for those beings might be
a billion vears. Just as in our microscopic world the lapse
of one year on our time scale would be so large as to be un-
thinkable, so would the time scale of a billion years in the
super-world appear preposterous to us.

The idea of time is based, on earth, upon the revolution
of our planet. A\ certain time elapses between the rising
and setting oi the sun. This makes our time scale. Tt
is, of course, purely dependent upon the revolution of the
earth.. Suppose we were to take a human being and transplant
him to some dead sun, which was a companion to another
live sun. Assume that one of these suns had cooled off and
become a world like the earth. The two suns revolve about
each other without revolving on their axes. If a human being
were placed upon the side illuminated by the other sun, he
would have perpetual sunlight. 1f there were an atmosphere
upon this dead sun. there would be continuous daylight. The
world, to such a human being, would stand absolutely still.
He would always see the sun at the same point in the sky,
and there would be no sunset and no sunrise. For this being
there would be no time. The idea of time would probably
never enter his head. If he had never seen a clock or a
watch, he would be in a timeless world. There would be no
stars for him to see, because he would be living in eternal
sunshine, and he would have no means of making calcula-
tions as to the speed at which the two suns were revolving
about each other. Of course, this is only a supposition, and
the example was cited only to show that time itself is
meaningless in the universe and that if we wish to read
evolution rightly we must emancipate ourselves entirely
from the earth-made time element

H. GERNSBACK.
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Above: This is the
Stage at Which the
Records on the Sphyg-
momanometer a n d
Sphygmograph Were
Taken. Note the In-
struments Strapped to
the Arm,

In the Upper Right-
Hand Corner is an
Instrument for Mea-
suring the Minimum
Impulse Required to
Produce a Sensation.
Individuals on Either
Side of the Instrument
Record a Dual Im-
pulse.

Lower View: Another

Style of Manometer

for Measuring the In-

crease in Blood Pres-

sure During Oscula-
tion.

AVE you ever stopped to consider

exactly what a dissected kiss is?

Hauve you ever considered stripping

the kiss of all sentimentality, re-

ducing it to a mere scientitic rating,
where it is weighed and measured, sub-divid-
ing it to the point where it will give u rating
in horse-power, and checking up its action on
the heart and blood streams? Have you ever
thought of the reasons why lovers kiss each
vther on the lips?

As a matter of fact in many foreign coun
tries kissing upon the lips is not practised.
The lips are not the most sensitive part of the
human body, and in those countries where
the delicate red curve is made use of, it has
been definitely decided that force of habit is
the predominating factor. There are coun-
tries where a kiss 1s entirely unknown, where
the union of two lips with its simultaneous
myriads of sentiments and sensations of
love, desire, fear, respect and abandonment,
is not in vogue. Physiologically the kiss is
the first animal manifestation of love. A
hand shake is full of reserve, or for that
matter full of hope. The kiss is another and
perhaps more exquisite manifestation of the
sense of touch similar to the hand shake, and
analyzing it further, we know that from the
sense of touch most of our other scnses are

Actual Records Obtained on the Sphygmograph Before and After Osculation.

derived. Ordinarily, the kiss is disagreeable
when the lips are cold.

‘The minimum pressure needed to excite a
sensation equivalent to that upon the lips,
differs considerably when impressed upon the
various parts of the hod Thus a kiss im-
pressed with the force of two milligrams on
either the forehead, temple, nose or cheeks,
three milligrams on the palm of the hand,
five milligrams on the eyelids, and fifteen
milligrams on the palm of the index finger,
is equivalent to a kiss upon the lips. This
latter would have to be impressed with a
pressure of five milligrams, in order to incite
any sensation.

In our illustration, we show an instrument
used for determining the pressures exerted
by the lips. This instrument consists of
a small tambour about 115 inches in diameter.
and only l4-inch thick. This is covered on
both sides with a rubber diaphragm. It isfilled
with water, which connects by means of a
flexible rubber tube to a U tube also so filled.
In the further end of the U tube, is a float com-
municating in turn with the lever of a scale,
which is graduated in milligrams. Before the
record is taken, the lips of the two individuals
are permitted to come barely in contact with
the opposite thin walls of the tambours.
The scale is then set at zero after which any

Analysis

of the
Riss

By JOSEPH H. KRAUS

record may be made, as desired. Various
tyles of tambours are used where different
results are to be obtained.

Today, when one judges a person's degree
of culture by his or her kissing, and oscula-
tion has become the mirror of society—after
its ultimate analysis, it remains plain, barha-
rous and brutal. At fairs and other social
gatherings, kisses are often sold-—sometimes
for ten cents and sometimes to the highest
bidder.

Yet what is the value of such a kiss? Per-
haps very shortly, these kisses will be weighed
and measured, and prices equivalent to their
actual worth will be offered for them, because
such a kiss has had all sentiment removed
therefrom, and becomes purely a business
proposition; as such, it should be weighed
and measured.

An ordinary manometer makes an excep-
tionally good kiss-meter, because during stages
of real excitation, where the impulse is ac-
tually felt, not only does the heart beat
quicken, but the blood pressure also increases.
The blood pressure in women is much more
uniform than in men and ranges from 85 to
155 millimeters, whereas amongst men it
ranges from 90 to 175 millimeters of a mer-
cury column. Fifty per cent of the readings

;Continueﬁn page 502)

CiRL

ORMAL BLOCD PRESSURE IOOMM,

428

The Blood Pressure Readings are also Given.
the Normal Pulse Beats as Recorded by the Sphygmograph.

The Upper Records on Either Side are
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HE everlasting flowers are charac-
terized by a special development of
their floral envelopes, which are dry,
membraneous and vari-colored. This
prevents wilting when they are used
as a cut flower. The greater number of
them are natives of Africy, a few are found
in the vicinity of the Mediterranean Sea
while some are inhabitants of Australia.
The true everlasting fiowers (Helichry
sum) belong to the vast group of the Com-
posite family. Of these the Australian H.
bracteatum is the best known, many of its
beautiful varieties being cultivated in the
garden. Forms have been developed whick
produce all shades and tints of hght, dark

and purple red, pale yellow, rose-white, flesh
color and light and dark brown. To this
must be added that their size varies from
small to large flowers, some being simple
while others are double.

These flowers require but little prepara-
tion in order to keep them indefinitely. Just
hefore their full development, while a few
of their colored petals are uniolded, they are
cut off with long stems, the leaves removed
and the flowers tied into a little hundle.
Then they are placed in a large, roomy
paper bag and the whole is hung n a shady
place in such a way that the flowers are in:
verted.

This is all that is necessary. The flowers

lowers Everlasting

that the individual plants do not touch eacls
other. For this purpose the stem of each
plant is provided with a picce of wire. which
car. be hooked over the line. The dipping is
repeated three or four times, but each pre
ceding coat must be dry before the following
coat 1s applied. In this way the flowers are
provided with a transparent impervious coat-
ing. which prevents the access of air and so
preserves them.

The same effect is obtained by coating the
plant with bees wax or paraffin. Tke paraffin
should not be really not, but only warm
enough to keep it fluid. Fresh cnt-flowers
which have not developed too far are Dhest,

(Continued on page 430)

do not have to he colored or tinted. they
keep their natural hue. These plants do not
produce a fiery red flower, but the globe
amaranth or immortelle (Gomphrena glo-
bosa) has a crimson head, and when this
species is dried it still retains its dark red
color. White and rose-colored flowers are
also known of this form. In appearance they
somewhat resemble the flowering clover.
Other plants are not so well adapted for

There Are a Number of **Everlasting’” Flowers, as
Pointed Out by Dr. Bade, Which Are Practically
Self-Preserving, But it is Relatively Simple to Pre-
serve Soft Petaled Flowers, so That They Will Last
For Years. The Photos Herewith Show Several
Specimens of Preserved Flowers in Dr. Bade’s
Collection. The Two Upper Photos Show Respec-
tivley, Helichrysum Bracteatum and Xeranthemum
Annuum; the Center Photo Shows Flowering Grass
in a Vase; the Two Lower Photos Show Lunaria
Biennis (Seed Pods) and Hydroid Pojypo.

preservation, although tlowering ornamental
grasses are also used. Here a large variet:
an be found for ornamental uses. Some
produce massive bell-shaped flowers hanging
from a thread-like stem; others are fluffy
and dainty in appearance. while still others
are soft and lace-like. These plants do not
keep their original green, they hecome a
vellow straw color. In spite of this loss of
color, they are charming and attractive vase
plants

Soft-petaled flowers rarely last more than
a week or so, but these delicate and fragrant
blooms can also he prepared so as to last
for years. The process is by no means difh-
cult and the work is exceedingly interesting

For the following process those flowers
which do not have too much sap are ideal:
Each blossom is dipped into a vessel contain
ing a solution of gum arabic which is not
too thick in its consistency. Then they are
hung on a line to dry. Care must be taken
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The Apparatus Illustrated Above, Both in Detail and in Actual
and the Navy Department is Very Well Satisfied With the Results Obtained.
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Use on a United States Naval Destroyer, Has

Toward the Bottom of the Ocean, or Other Body of Water, and the Exact Time Elapsing Between the Moment

phragm in the Rear Part of the Vessel, and the Moment When the Reflected
Vessel, Makes it Possible to Ascertain Directly How Many Feet Deep the Water is at That Point.
Is One-Half the Total Elapsed Time Between the Start and the Reception of the Sound Wave.

cating Directly the Depth of Water in Feet,

The Principle of Its Operation is Quite Simple:

Recently Been Given a Lengthy Test by Its Inventor,
A Powerful Sound Wave is Directed
When This Wave is Started From the Vibrating Dia-

Wave is Picked Up by the Microphonic “Ears,” Located in the Forward Part of the
The Time Required for the Sound to Reach the Bed of the Ocean
Automatic Apparatus for Recording the Elapsed Time and Also Indi-
Are Shown at the Right of the Picture,

Sound Wave Measures Ocean Depths
By BHl. WINFIELD SECOR

OUND travels through water much

more rapidly than it does through

atr. or roughly ahout four and one-

half times as fast. In other words.

the velocity of a sound wave in water
is 4.700 feet or nearly one mile per second.
A recent report from the Navy Department
at \Washington. tells of a new deep sound
ing device. which utilizes this fact. coupled
with that of the reflection of the sound wave
from the ocean bed. which is recorded by
an ingenious apparatus. Knowing the time
clapsed between the sending out of the
sound wave and the instant of its reception.
when the reflected wave strikes the distant
apparatus in another part of the vessel's
hold. it becomes clear that we have by this
simple philesophy provided a ready way
of measuring the depth of water through
which the sound wave has traveled and been
reflected. If the water, for example. was
4.700 ieet deep. then the time elapsing be-
tween the sending out of the sound wave
and the reception of the reflected sound wave
would be two seconds. The observer by di-
viding the clapsed time by two, will, there-
fore. know how many seconds it took the
transmitted sound wave to reach the ocean
bottcm.  For instance. if the elapsed time
between the transmission and reception of
the time was fourtecen seconds. then divid-
ing this by two. would give seven seconds
as the time required for the wave to reach

New Inventiom Meas-
ures Ocean Depths
by Sound Waves
Automatically

the bottom: the other scven seconds being
required for the reflected wave to reach the
ship again. Multiply seven seconds hy 4.700.
the velocity of sound in water. we obtain
32900 feet as the depth of the water at that
particular point.

There arc several different apparatus in
use for both transmitting and receiving
sound waves under water: one of the sim-
plest transmitters comiprising a metal dia-
phragm mounted in the hull of the bout, as
here shown; this diaphragm is thrown into
vibration by a powerful eclectro-magnet
through whose coils an interrupted or else
an alternating current is passed. The recep-
tion of the reflected wave is effected by a
sensitive microphone, or microphones. placed
at the end of a small chamber. as illustrated.
or else placed flush with the vessel's hull.
the sound wave vibrating the diaphragm. and
acting on the carbon granules of the micro-
phone. which thus changes its electrical re-
sistance in response to the sounds.

The method of operating such an appara-
tus is as follows:
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The operator presses the kev for a short
time, and a sound wave is propagated from
the vibrating diaphragm of the transmitter
toward the bottom of the ocean or other
body of water. \When the reflected wave
returns, it impinges against the diaphragm
of the microphone. This fact is made known
by listening in to a telephone receiver con
nected with the microphone. or better still
by connecting the microphone circuit with
a graphic recording meter of one form or
another.

Two methods of recording the exact time-
instant when the sound was sent out. and
when it was received are here shown. The
first recording instrument has two pens
mounted in front of a moving paper strip.
this paper being moved by the pen points
at a fair speed by a clock-work. [1Zach ot
the cross lines on the ruled paper is equiva-
lent to let us say. one-tenth of a second. 11
the transmitting pen indicates a wiggle or
notch on the chart. and after the received
sound wave has caused the receiving pen to
make a second notch mark on the chart. dis
tant ten divisions from the mark made by the
transmitting pen, then a total time of onc
second has elapsed between the sending out
and the reception of the reflected sound
wave,

A second instrument which will indicate
the depth of water in feet or fathoms direct-

(Continned on page 482)



How Experts Identifly Discharged

ORTHY successors of Cartouche

and of Mandrin. three master

bandits entered a fast train on the
Marseilles road to rob the travel-

ers. One of these criminals shoots

with his Browning, the courageous officer
who resisted him., Once having accom-
plished their sinister ends, the robbers
sounded the alarm bell and as the train
slowed up, jumped out on the roadbed and
fled. The police on the other hand lost no
time in catching the fugitives in Paris, but
in the fight which ensued two of the dan-
gerous malefactors fell. One
of them only, Mecislas Charrier,
an intellectual in his own line.
appeared hefore the court to
give an account of his misdeeds.
The investigating
Magistrate in charge
of the affair. wished
to have irrefutable
proof, which could be
placed in the brief of

Bullets

with certainty the pistol that discharged
the bullet.

2. From the traces left by the discharge

stains, metallic particles leit by the ball,
marks produced by the powder upon the
skin. clothes. wood. a wall. etc.) the nature
of the powder, the kind of ball, and possibly
the model of the weapon discharged, must
be ascertained

The first determinations of caliber and
form are easily made by examination of the
ball: this immediately leads to the deduction.
whether it has been a gun or a carbine, a

The Five Photos Above Show Wax Molds,
Made by Rolling a Bullet on a Strip of
Wax, and the Marks on the Bullet from
the Inside of the Barrel from Which it was
Fired, are Always the Same for a Given
Weapon. Note that Bullets 2 and 4, and
3 and 5, Correspond. The Apparatus
Shown in the Center Photo is Used in
Making Macrophotographs, Greatly En-
larged Views, of Bullets for Close Study
in Criminal Cases.

accusation. and directed 1<dovard Bayle. ex-
pert of the tribunal of the Seine. and in the
service of the judiciary for identification of
criminals. to examine all the arms which
were scized, so as to be able to say from
which weapon the ball was discharged. marks
of which had been found in the woodwork of
the car. In the recent case of Mme, Bas-
sarabo in the Parisian courts. analogous
problems came up. and the same happens in
a great number of criminal cases. This fact
inspires us to describe the new and little
known methods employed by technicians to
study the wounds produced by firearms.

In a general way, two typical cases pre-
sent themselves:

1. A ball is found at the scene of the
crime by the police. or else has heen ex-
tracted from the hody of the victim in the
course of the autopsy. made by the court’s
physician. The question is to determine

revolver or an automatic pistel.  When this
first point is determined. it remains to be
found out which one among the arms of
the same category and of the caliber which
has heen proved in the case, was that irom
which the ball was discharged or the car-
tridge shell ejected.

Now the microscope comes on the scene
for identifying the marks left on the ball
or the shell by the f{riction with suriaces.
or by the explosion. These marks are found
to be identical on all balls or cartridge
shells coming from the same weapon: they
are due to the scores and scratches always
existing on the parts of arms to which the
armorer judges it uscless to give a perfect
polish; for example. the rifling of the
barrel, the grip of the ejector. and the bolt
or hammer which dented the cap of the
cartridge shells.

As a starting point, let us suppose, that
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in the autopsy a ball was found of 7.65
millimeters caliber, .30 inch, cylindrical in
shape and jacketed with nickel. It came
from a revolver or automatic pistol. Sup-
pose they have captured among the suspect-
ed individuals three automatics. Which is
the one which did the killing? To ascertain
this, the expert begins by shooting several
balls from ecach pistol. using as his target,
bags stuffed with rags and cotton waste, so
that the projectiles will receive no mark and
no deformation. Then putting on cach ball
a mark corresponding to the pistol from
which it was discharged, he mixes
them all together. After these pre-
liminzry operations, the identification
is carried on by the judiciary with a
view of distinguishing these projec-
tiles among themselves
without paying attention
to their distinctive
marks.
The bullets are placed
in a little support as

The Apparatus Shown in the Top Photo at Right, is
a Specially Graduated Support for Holding Bullets,
While Being Studied Under the Microscope, or
While Being Photographed. Among Other Studies
of Bullets Carried Out in Criminal Investigations
by the French Police, is the Close Scrutiny of the
Base of Each Cartridge, and Figs. A and B Above
Show that These Two Center-Fire Shells Were
Fired from -he Same Weapon, Both Ovals in the
Center Being of the Same Form and Depth.

shown, which by means of a spring holds
them with suthcient firmness and permits
them to turn about as desired. when placed
on the stage of the microscope. On turn-
ing them on the stage. the observer presents
successfully to the objective all the marks
made upon the projectile by the helicoidal
rifling grooves and lands of the barrel
On the surface of these marks little
scratches will he seen due to defects in
polishing. and to which we will allude later.

These little marks often present a phys-
iognomy so very distintive as to identify
immediately all balls from the same source,
but to make the distinction. a special light-
ing apparatus has to be used. A converging
beam may be projected on the object at a
very small angle which brings into relief
the high points of the scratches hecause of
the shadows produced. Sometimes an

(Continued on page 480)



Gilant 30-Passenger Triplane

HE middle west is giving connnercial

aviation a much-needed impetus by

sponsoring the construction of a

giant 30-passenger, tandem triplane.

to be built in the shops of the Aerial
Navigation Company at Kansas City, Mis-
souri.

This tremendous aircraft, 60 feet in
breadth at the front wings and with a span
of the rear wings of 40 feet. is the first of
the company's line of aircraft to carry pas-
sengers and freight between the three great
middle western centers, Kansas City, St.
Louis and Chicago.

It involves many unique features, chief
among which is the design providing for a
variable angle of incidence, whereby the
wings are movable at the pilot's will to
increase stability, and take advantage ol
every varying air current. The wings are
controlled by a double chain drive operating
through worm gears, which assure a station-

Wt i o

A New Giant Airplane Having a Capac-

By A. L. WILKINSON

ary position for the wings unless the pilot
wills otherwise. Each drive works inde-
pendently of the other and either will con-
trol the movements of the wings.

Following are some of the specifications
of the plane which will serve to give an idea
of the immensity of the project.

Span of front wing, 60 fect.
rear wing, 40 feet. Length of fusclage, 36
feet. Overall length of machine, 45 feet.
Height of fuselage, 6 feet, 4 inches. Width
of fuselage, 8 feet, 3 inches.

The approximate estimated weight of the
plane, loaded. is 13,000 pounds. It will
carry 30 passengers. including the crew, and
1000 pounds of baggage. The power plant
consists of two powerful Liherty motors,
housed outside the fuselage, but easily ac-
cessible to it.

Span of

ity of Thirty Passengers and One
Thousand Pounds of Baggage, is Shown
in Flight in Picture at Right. This
Tremendous Aircraft Measures Sixty
Feot in Breadth at the Front Wings,
While the Rear Wings Have a Spread of
Forty Feet. This is the First of a New
Line of Airplanes Designed to Carry
Passengers and Freight Between Kan-
sas City, St. Louis and Chicago.

)

Some Idea of the Size of the Giant
Wings, or Rather the Frames for the
Wings, is Gained by Looking at the
Picture Below, and Comparing It With
the Size of the Men in the Picture
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The tandem plane is designed to give the
maximum amount of longitudinal stability

Flying speed is 120 miles per hour; cruis-
ing speed. 90 miles per hour; landing speed.
23 miles per hour; take off, 30 miles per
hour.

The fuselage is shaped like a true wing
section. and will therefore help materially
in the lifting when leaving the ground and
carrying when in the air.

The plane was constructed under the su-
pervision of competent aeronautical engi-
neers, who are confident that it will solve
many of the intricate problems of commer-
cial aviation. by the simple expedient of
increasing many times the efficiency of the
airplane as a passenger conveyance.

It is planned to make at least one round
trip between the three points mentioned each
day, and the cost to the passengers is said
to be fixed at a point only slightly in excess
of regular railroad rates.

The Fuselage or Main Body of the New
Giant Triplane Is Seen in the Picture
Below; Compare It With the Men
Standing Behind the Frame-Work.
The Fuselage Measures 36 Feet in
Length, and Is 6 Feet, 4 Inches High,
and 8 Feet Wide. The Flying Speed
of This Craft is 120 Miles per Hour;
Cruising Speed 90 Miles per Hour;
Landing Speed. 23 Miles per Hour;
Take-Off Speed 30 Miles per Hour.
It is Believed That Passengers Can Be
Carried at a Cost Only Slightly in Excess
of Regular Railroad Rates.

g '

Gas Pistols Halt Robbers

One of the latest German unovelties for
the protection of unescorted women and
girls, or those alone in offices. is the gas
pistol—it shoots a stream of gas which
serves to stupefy and render unconscious the
would-be robber or thug. The effect of
this insensibility lasts for some time, but
the effect is not fatal. The size of the
pistol shown in the accompanying photo
makes it rather impractical to carry in a
skirt pocket, especially in these days when
little Miss Chicago or Miss Broadway comes
tripping down the street with about two
square feet of material around her limbs,
but no doubt the genius inventor ofi this
new gas pistol for civilian use, will perfect
a smaller model which can he carried in the
pocket. We have had ammonia pistols for
years, and they are not half bad, if they are
properly loaded and manipulated to serve
as protection against savage dogs, robbers
or molesters.

The operation of the gas pistol is as
follows. The stupefying gas is concentrated
in small glass cartidges, and when the pistol
is to be used, it is fired by pulling the trigger,

The Newest Idea in Pistols is That Here Illustrated

in Use by a Young Lady, and Which Fires a Stream

of Gas at the Would-Be Thief, Rendering Him
Unconscious for Some Time.
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which breaks the cartridge. and the gas by
expansion, rushes out of the barrel like a
stream of invisible water.

The deadliness of the gas fillers can, of
course, be regulated, and if some of the gas,
as was used in the war, should be employed
in these pistols, the effectiveness of the gun
would be equivalent to the bullets fired from
an army revolver. It is, of course, impera-
tive that the gun be employed at close range,
and it is possible that the highwayman, if
close enough, could turn the nozzle of the gun
around at the person wielding the same,
rendering that person unconscious imme-
diately, and make his robbery much more
effective, more thorough and safe. It is
therefore quite important that a much smaller
pistol be designed for private use.

It is a good thing that Lewisite gas, dis-
covered at the close of the war, is not avail-
able. This gas, if placed in small cartridges,
and fired from a gun of this type, would
probably deal death to several hundred
individuals, as well as destroy all vegetation.
A few drops on the skin spells decath.



ELECTROSCOPE
2 CHARGED

GOLD FOIL
LEAVES DIVERGED

A Minute Tube of Radium Valued at $1,000.00 was Recen
The Instrument Used to
Tend to Fly Apart When the Brass Rod, on Which They are
a Radio-Active Substance is Approached to the Ball of the Charged Electroscope, e e
One of the Photos on the Right Shows a Young Woman Holding a Tube of Radio-

of Ashes is Here Told in Detail.

Ball Becoming Ionized by the Radium Rays.
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ELECTROSCOPE
< DISCHARGED
GOLD LEAVES
TOGETHER
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tly Lost in a Brooklyn, N. Y., Hospital, and the Interesting Story of How it was Finally Located Under a Ton
Locate the Radium was an Electroscope, a Device Provided with Two Very Delicate Gold Foil Leaves, Which
Supported, is Given an Electric Charge from a Stick of Sealing Wax Previously Rubbed on Cat Fur.
it Discharges, the Leaves Coming Together, Owing to the Air in the Vicinity of the

When
Active Material About the Size of That

Located Under the Ash Pile, While the Lower Right-Hand Photo Shows the Laboratory Type of Electroscope Used in a New York Hospital for Measuring the Strength
of Various Radium Applicators Used in the Treatment of Cancer and Allied Diseases.

FTER vainly hunting in the ordinary
way for a lost tube of radium, val-
ued at $1,000.00, which disappeared
recently at the Methodist Episcopal

Hospital at Seventh Avenue and
Seveunth Street, Brooklyn, experts with a

radium detecting apparatus were called in.

and finally, with the aid of this detector,
they uncovered the tube from a pile of ashes
that had passed through an incinerating plant
in the hospital yard. The radium was un-
injured’ by its fiery passage through the
furnace.

The searchers who preceded the experts
said their hunt was like “looking for a
needle in a haystack,” because the lost tube
was so minute. It contained ten milligrams
of radium. When the first search for it he-
gan, several of the lay employes at the hos-
pital offered their services, but they quickly
drifted to other duties when a physician,
describing what they were to look for said:

“The tube and its contents are about two-
thirds the size of the large end of a darning
needle.”

Then Dr. J. E. Holmes, Superintendent
of the hospital, appealed for aid to the
United States Radium Corporation, at East
Orange, N. J., where the radium had been
purchased. The corporation sent Dr. E. D.
Leman, its chief chemist, and its technical
assistant, Marchall Mayes, with an electro-
scope, which is affected by the presence of
radio-active rays.

This scientific hunt started in a ward
where the lost radium had been used in an
operation. Through the different rooms and
wards and on down to the engine and boiler
rooms the search proceeded with no results.

As Dr. Leman and Mayes approached the in-
cinerating plant in the vard, the indicator
showed its first activity, which increased in
intensity when close to the pile of ashes.
Under direction of the experts, diggers care-
fully lifted off layer after layer of the pile,
and after removing nearly a ton of it, the
tiny tube was found.

Dr. Holmes believes that the tube of
radium was lost through the carelessness oi
some one removing bandages and other dis-
carded things from the operating room, in
the folds of which the tube was not observed.
In that way it reached the retuse taken to
the burning plant. The lost radium formed
part of the $15,000 worth in use at the
hospital.

Two of the accompanying diagrams show
the action of any radio-active material on a
charged gold leaf electroscope. The first
diagram shows the electroscope charged by
approaching the brass ball atop the instru-
ment with a piece of sealing wax or glass
rod rubbed with wool or silk respectively,
causing the gold leaves to diverge or spread
apart owing to the like charges. The sec-"
ond diagram shows how the charge held on
the gold leaves is dissipated or permitted to
leak oft through the ionized air about the
metal ball atop the instrument, when a tube
containing any radio-active material is
brought near. Those possessing an electro-
scope who desire to carry out this experi-
ment. can try the experiment of causing the
electroscope to become discharged by ap-
proaching a spinthariscope toward the bail
of the electroscope after it has been charged,
taking off the metal cap on the end of the
spinthariscope.
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One of the accompanying photographs
shows a young woman holding a small ra-
dium luminous material tube. tubes of this
size containing radium salt of known
strength being frequently used in the treat-
ment of cancer and other diseases, while the
second photo shows the laboratory electro-
scope used in a large New York hospital
for measuring the strength of various radi-
um applicators. The strength of the radium
is determined by first measuring the distance
from the electroscope and the time required
to. discharge it with a standard tube of radi-
um; and then carefully measuring the dis-
tance of the eléctroscope, and the time
required for the radium tube of unknown
strength to discharge it.

Radium is being recognized more and
more as an efficacious method of treating
cancer and other similar diseases, especially
when used in combination with X-ray
therapy. One of the particular methods of
applying the rays of radium in cancer treat-
ments used in a leading New York hospital,
is to convert the radium into radium emana-
tion, which is in the form of a gas, and a
small quantity of the pure radium evolves
a very large amount of the gas. Sealed
glass tubes containing the radium emanation.
which is effective for about a week, are
usually placed in contact with the diseased
tissue; while one method of applying it
consists in placing the radium emanation in
minute glass bullets, about the size of a
small pin and ¥% inch long, which are shot
into the diseased tissue with a special pisiol
—these tubes being left in the tissue perma-
nently.




2
e
8
¥
i

ntio

e et o e e

T

“It was a Human Leg, and the Delicacy of the Tissues Showed Without Doubt That it Belonged to One of the Fair Sex, and a Very Young Person at That!
was Further Confirmed by the Beautiful Silk Hose and the Delicate Venetian Point Lace That Encircled the Limb.

This
Gradually, Before the Astonished Eyes of the

Spectators, the Trunk and Arms Appeared, and Finally the Head, the Face Being That of a Beautiful Young Girl of Twenty. . . .”

HacKRensaw’s Secrets

By CLEMENT FEZANDIE

[0 ELL, doctor, what new invention
are you working on now?" asked
Silas Rockett, as he entered the
laboratory one fine spring morn-
ing.

Doctor Hackensaw removed his spectacles
and carefully wiped them, as he answered:
“I am working upon one of the most impor-
tant of the electrical problems that still re-
main to be solved—the electrical transmission
of bodies.”

“You mean the sending of objects from
one place to another by electricity.’

“Precisely. Ever since, as a boy, I read
Faraday’s account of his electrical research-
es, I became convinced that the conveyance
of bodies from place to place by means of
the electrical current was not only a possibil-
ity but had even been accomplished already!”

“What ?”

“Certainly. When we silver-plate an ob-
ject, we put the object to be plated at one
end of a tub and a bar of silver at the other
end. The electrical current carries the par-
ticles of silver from one end of the tub to

the other—in other words, we have an actual

transmission of matter from place to place
by electricity. It was Faraday who suggest-
ed the name of ‘lons’ for the particles that
are thus carried.”

“Yes, but in silver-plating the silver par-
ticles have only a few feet to travel. Elec-

—NOO 8_
The Secret of Elec-
trical Transmission

Author’s Note. The problem of sending
bodies from one place to another by elec-
tricity 15 one that is certain to be solved
at no distant date. We can, at present, send
bodies a few feet in this manner, for. in the
process of silver-plating. the ions or particles
of silver travel several feet through - the
electrolytic liquid. The “atomic or ionic”
slowness of their progress is too great for
a long journey. But some future genius

" will undoubtedly find electrolytes offering

less resistance to the quick passage of the
particles.

To send the particles by wireless is a
much more difficult problem. Undirected
wireless ‘would, of course, be out of the
question. as the particles would be scattered
in all directions. But why might not the
jons be transmitted by directed wireless. If
we admit the corpuscular theory of light—
and, in my opinion, this is the only real
theory offered, there seems no possibility in
our being able some day to send a solid body
from one spot to another by wireless.)
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trical transmission would be useless unless
vou could send bodies a considerable dis-
tance.”

“True, but the question is only one of
degree. Hertz sent wireless waves a few
feet and Marconi who came afterward had
little trouble in sending them thousands of
miles. My problem was similar to Marconi’s.
The first step was already made, I had merely
to increase the distance the ions should
travel. I realized at once the importance of
the subject, for transportation charges form
an important item in the price of almost
every article of merchandise, and anything
that would cheapen transportation would help
reduce prices.”

“But is not electrical transmission ex-
pensive?”

“Not if we use the waves of the ocean for
gencrating our electrical power. We have
there a practically inexhaustible source of
energy. Besides, some. goods are wanted in
a hurry, and think of the time that would be
saved in sending an object from New York
to San Francisco by telegraph instead of by
train!

“My first attempts, however, were not
directed toward sending solid bodies by wire.
I chose a simpler problem-——namely that of
sending electrical impulses. You know how
the stock-ticker works. One man sends a

(Continued on page 491)



Y chum, Paul Smith, and I are
members of that esteemed frater-
nity known to the public as report-
ers. At the time the event which
[ am about to describe occurred,

we were officially connected with the New
York *“Gazette,” which was, in the year 1933,
the leading newspaper of the country, and
our business was to “get the news,” what-
ever it happened to be. We were established
in the Owl Apartments at this time, and—
strange to relate with regard to reporters—
were taking a rest.

I remember well the Sunday afternoon
that” Paul and 1 were in our rooms discuss-
ing scientific matters of the very deepest
nature, and I am quite sure now that neither
of us possessed a very clear understanding
of our subject. However, we were discuss-
ing inter-atomic force, discussing it in a
somewhat disinterested manner, little know-
ing that the subject was going to claim our
closest attention within a very short time.

“I sav, Jim,” burst out Paul after a brief
lull in the conversation, “what do you think
of this new idea that there is such a thing
as i,nter-atomic force? Sounds like rot to
me.’
“Well, of all things!” I exclaimed. ‘“The
idea of one of your education talking in-such
a ridiculous manner! These days anyone
knows that inter-atomic force exists, just as
they know that radio waves exist; and you
know that it’s only a matter of some ten

By BURNIE L. BEVILL

years since people began to understand ra-
dio.”

“Well, then, suppose we talk about this
new idea of Professor Comarie, that gravi-
tation can be suspended by means of elec-
tricity passing over a metallic screen. What
do you think of that?” -

“What do I think of it? Why, I agree
with the professor in all respects,” I replied.
“And just think what a wonderful thing
that will be to the working people, mechan-
ics, and so forth! I was just thinking how
by this means automobiles and the like could
be repaired. It would be necessary only to
roll them over the metallic screen and sus-
pend gravitation beneath them. Thus they
could be raised to any height so as-to facili-
tate repairing them underneath—no effort
being required to raise them or to hold them
at the required elevation.”

“Yes,” agreed Paul, “but suppose that
when you raised the automobile, as you say,
that you forgot ‘to stop it at the desired
place—why it would keep going up into the
air—there would be nothing to stop it. You
know this is the first law of motion. And,
furthermore, physiology teaches that it is
gravitation that tends to maintain our equi-
librium. If we did not have this force how
would we succeed in this matter while we
were in the gravitationless area working on
the car?”

I had to give in to Paul as I usually did
upon such occasions, as he was always look-
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ing upon the dark side of matters of the
kind, and managed always to bring in some
objection to any- suggestion that might be
mentioned.

About this time Paul happened to pick up
the morning paper, which had been over-
looked until now, and glanced at the head-
lines.

“Disturbance in the atmosphere. Pressure
much lowered.” it read. Leaning over his
shoulder, I, too, read the article, which ran:

“Washington, D. March 22—For
some unknown reason- the atmosphere was
greatly lowered in pressure during the night.
From its normal pressure of fifteen pounds
it has reached the alarming level of twelve
pounds, and as this is quite unnatural it has
caused the attention of several scientists of
the meteorological department to be directed
upon the matter. These men have come to
the conclusion that there is some sciemtific
maniac at the bottom of the trouble. De-
tectives have been warned to be on the look-
out for peculiar acting experimenters over
the country,; and it is hoped that the fugitive
will soon be brought to justice lest he be the
cause of serious damage.”

“Well, doesn’t that beat you!” Paul ex-
claimed. “The idea of some scientific maniac
being at the bottom of such a business!
How could it be possible?”

“Very reasonable, I quite agree with the
meteorological experts in the matter,” I

(Continued on page 485)
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‘A Moment Later the Heavens were Opened, and with a Hissing Sound a Tremendous Object Fell from the Sky and Crashed into Stallas’s Stone Structure, Shattering

the Building by the Impact. We Now Observed That This Gigantic Object Greatly Resembled an Iceberg, and Upon Investigation We Learned That This Huge

Mass was Nothing but Frozen Atmosphere That Had Been Solidified by the Extieme Cold of Outer Space. Apparently, the Positive Charge Had Mat'i'e the Dis¢c Doubly
Powerful, so That It Must Have Drawn the Huge, Frozen Mass Upon Itself and Thereby Destroyed Itself Completely. . . .
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DARK STAR COLLIDINGWITH SUN
'MAY DESTROY THE EARTH WITH
AHAIL OF FIRE

grow, wither and die} animals are born,
reach maturity, decline into old age and
die; states rise from small beginnings,
reach their zenith, decline and fall;
whole species evolve from simple be-
ginnings into highly complex organ-
isms, then gradually degenerate and are
exterminated in the universal struggle
for existence. It is generally believed
that our entire solar system, including
our own little planet, is pursuing the
same course of development we can
observe going on all around us. We
speak of “the everlasting hills,” and the
geologists tell us that the “everlasting
hills” are standing on the site of ancient
seas.

Nearly every group in society believes
that the earth had a beginning. The
theologist’s theory of the Creation may
be found in Genesis. The scientific
theory differs from the biblical version
somewhat, since it hypothecates the
gradual evolution of the sun, the earth,
the other planets and their satellites
from a common nebulous mass of wide-
ly diffused gaseous matter. The “ne-
bular theory” was first advanced by the
French mathematician Laplace, and
stood up under adverse criticism for
nearly a century. Professor Chamber-
lain of Chicago University has recently

OR WILL THE LAND BE SLOWLY DISINTEGRATED
AND WASHED INTO THE SEA?

o

Will the End of the World be Due to a Dark Star ™ =

Colliding with the Sun, and Thys Destroying the AnotherTheory A 'ORME' CI’I'Y
Earth with a Hail of Fiery Meteors? of How All Life A _OFN ;w K
Oul ‘Harth g NEW ORLEA '22‘
ur ar 15
Based on the a - Ns — ,‘-- \"‘

Supposition
That the Action
of the Oceans
and Rivers Will
be Such as to
Disintegrate
the Land,
Slowly of
Course, and
Eventually
Wash it Into
the Seas; So
That in the
Course of Time
the Atlantic
Ocean Coast-
line Will be
Changed As
Here Shown.
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on some unusual dxsturbance “My

goodness, 1 thought the world was

coming to an.end.” Well, the world
IS coming to an end. Just when this highly
important event will transpire and just which
of several possible forces will operate in
bringing it about, we are not prepared to
state, but no thinking individual doubts for
a moment that some day this planet will no
longer be’ the dwelling place of life and may
even cease to exist as a planet. Everything
abstract or concrete of which we have any
knowledge seems to develop in cycles. Plants

OW many times have you heard
somebody exclaim, in commenting

-

- .



evolved the “planetismal hy-
pothesis” which meets many

of the objections raised
against the nebular hypothe- .
sis.. Both hypotheses, how-

ever, take the gaseous nebula
as their starting point, dif-
fering only in the method by
which the sun and planets
were subsequently formed
from this common beginning.
There is not room in an
article of this length for
further discussion of these
highly interesting theories.

The point to the whole dis-
cussion is that the earth had
a definite beginning. It is
just as certain that the earth’
hHas had a gradual develop-
ment or growth. Here again
the temptation to digress is
felt. Geologists have pieced
together such an engrossing
history of the past life of
our earthly abode that the
only way to avoid wandering
far afield is to avoid the
subject altogether, and to
simply state that the carth
reached 1its present state
through gradual evolution
from a gaseous mass.

Since the earth had a def-
inite beginning and a gradu-
al development, we must
assume that it is going to
have a definite end if the
analogy is to be complete.
It is not a question so much
of whether or not our earth
will some time cease to exist,
as it is a question of the
causes which will operate to
bring this about. We may
observe several forces at
work which, if allowed to
continue at their present rate,
will some day render our
globe unfit for habitation.

Life cannot exist without
water. The amount of water
needed to support some
forms of life is relatively
small, but no forms known
to us exist without some
water. If, theréfore, moisture should com-
pletely disappear from the face of our planet,
said planet would cease to be of any great
value as a dwelling place for human beings.
Water is gradually disappearing. This highly
important article is composed of a com-
pound of two volumes of hydrogen to one
volume of oxygen. QOur planet started on
its career provided with a definite amount of
these two elements in various combinations.
Only an insignificant- amount has since been
added through the influx of meteorites, none
of which has been in the form of water, so
that the permanence of our water supply
depends on the earth’s ability to hold on to
the store of oxygen and hydrogen with
which it was originally provided. This abil-
ity in turn depenls on the relation existing
between the earth’s gravitational pull and
the velocity attained by any object on the
carth’s surface.

It has been figured that any body having
the size and mass of the earth exerts a gravi-
tational pull sufficient to hold any object
traveling at a speed of less than 6.9 miles
per second. This figure represents the crit-
ical velocity of the earth, and measures the
limit of the carth’s ability to hold the ele-
ments composing it. The critical velocity
of Mars is 3.1 miles per second, and of the
moon only 1.5 miles per second. Any particle
of matter attaining a speed in excess of the
critical velocity of the parent body is frec
to leave it and wander at will until it bumps
into some other body having an attractive
force sufficient to hold it.

According to the kinetic theory of gases,
every molecule of gas is assumed to be in

WILL THE SEAS DRY UP
CAUSE THE END OF THE WORLD ?

>y

The Opposite Theory to the
All of the Elevated Land Being
sorption of All the Water on the Surface of the Earth Takes Place;
Will Live on the Ocean Beds as Well as on the Land Now Occupied.
Extinction Occurs, by This Theory, Due to the Lack of Water.
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incessant motion at different velocities, and
these velocities may be enormously increased
by collisions of molecules with one another.
Clerk-Maxwell has devoted considerable
time to a study of the maximum speeds at-
tainable by the molecules of our commoner
gases, and finds that hydrogen attains a speed
of 7.4 miles per second, water vapor 2.5,
nitrogen 2.0, oxygen 1.8 and carbon dioxide
1.6. Now these figures may be tiresome but
they are highly significant. It will be noticed
that the maximum velocity of hydrogen is
7.4 miles per second or .5 mile per second
greater than the critical velocity of the
earth, which means simply that every mole-
cule of hydrogen is going to get up speed
enough sooner or later to leave this earth
of ours and go traveling through space on
its own hook. That this actually happens is
proven by the fact that no free hydrogen
exists on the earth. Our total supply of this
element is locked up in combinations with
other elements which hold it fast. ‘As fur-
ther proof, it might be noted that the critical
velocity of Mars is dangerously close to the
maximum velocity of water vapor and the
Martian water supply is admittedly scanty.
It should also be noted that the critical veloc-
ity of the moon is lower than the maximum
velocity of any of our atmospheric gases and
scientists are agreed that the moon has no
atmosphere.

From the above it will be seen that when-
cver water is separated into its constituent
parts of oxygen and hydrogen, the hydrogen
soon disappears, leaving only the oxygen
free or in compound. . There are several
ways in which the combination forming water
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AND EVENTUALLY

One Involving the Cessation of Life on Our Earth, Caused by
Washed into the Ocean, is That in Which the Gradual Ab-
When for a Time People

may be broken up. The most
common way is to pass an
electric current through it,
thus liberating hydrogen and
oxygen. This reaction takes
place whenever we have a
rainstorm accompanied by
lightning. Various chemical
reactions also result in the
freeing of hydrogen. Thus
sodium, potassium, calcium
and various other elements,
when brought in contact with
water, unite with the oxygen
and free the hydrogen. This
also happens, for example, _
when steam is passed over
heated zinc, iron, or carbon.
It is true that there are
chemical reactions constantly
in progress which result in
slight additions to the total
water supply, but there can
be little doubt that if a bal-
ance were struck, it would
be found that a net loss re-
sults which, while inconsid-
erable from year to year, is
bound to reach serious pro-
portions as the earth grows
older. We are not justified
in considering the present
extent of the continents com-
pared to their extent in pre-
vious geologic periods as
proof of a diminishing water
supply, because there -are too
many possible factors which
could involve a change in the
relative proportions of sea
and land, but it is neverthe-
less a fact that at present the
seas cover a smaller area
than they have at almost any
period in the past. It is also
true that transcontinental
railroad lines are now run-
ning along the routes once
followed by wild, rushing
rivers.

Paradoxical as it may
seem, there is also a possibil-
ity that the human race may
some day be embarrassed by
too much water. The high
spots of the earth are being
continually worn down by erosional agencies,
and the materials composing them deposited
in the sea bottoms. It is believed that there
is a compensating movement deep in the
earth which tends to move earth matter from
under the sea floor back to a point beneath
the land masses, thereby effecting a re-eleva-
tion of the worn-down land masses, and mak-
ing possible a resumption of the erosional
work of water, ice and wind. If the re-eleva-
tion were always proportionate to the wear-
ing down which followed it, there would be
no cause for alarm, since the average height
of the land masses over a period of thousands
of years would remain constant. There is
reason to believe, however, that this is not
the case, but that with each cycle, the mate-
rial underlying the land masses becomes a
little denser and the re-elevation is accord-
ingly a little less .narked. If this process
were allowed to continue indefinitely, we:
might well expect to reach the point where
the re-elevations were insufficient to keep-
the continents above water, and we should
have an unbroken ocean covering the whole
globe. This condition would not necessarily
doom the planet as a dwelling place for life.
but it is certain that any remnant of the
human race would have to undergo consider-
able modification, if it were to survive such
a total submergence.

The most widely accepted theory of the
probable end of our planet takes the gradual
loss of the sun’s heat as the cause. For many
vears it was believed that the sun’s heat was
the direct result of combustion. When sci-
entific instruments had been sufficiently de-

(Continued on page 489)

Finally Total



The Scheme Illustrated Above for Making Perspective Motion Pici
These Perspective Pictures With a Standard Movie Camera Lies in the Par

Scene,

Perspective

HE accompanying illustration shows
one of the latest advances in the
motion picture art, made by a French
inventor, Mr. Caesar Parolini,
whereby a perspective or relief effect

is obtained in a simple manner. When these
motion pictures are thrown on the specially
devised stage, fitted with a transparent
screen, and a movable scene for the back-
ground, the actors appear to stand out in
relief, the same as in the old parlor stereo-
scope we used to usé in our Grandma’s day.
The top illustration shows the arrangement
of the studio stage in taking the perspective
motion- pictures, the actors and furniture
being illuminated by powerful electric lights,
while all of the acting takes place in front

BLACK VELVET
LINED TUNNEL

of a so-called tunnel or chamber, which is
lined with black velvet. The floor is also
covered with black velvet, thus giving the
effect of bold relief, and when the film is
developed, and a positive printed in ‘the
usual manner, the mysterious effect is ob-
tained of seeing simply the furniture and
actors themselves, but no background what-
ever.

We now come to the theatre where the
perspective motion picture so made is to be
projected on the screen. A special stage ar-
rangement is used, which is however, quite
stmple, comprising a movable background
scene or sertes of scenes, which can be
moved into position while captions are be-
ing flashed, or at other opportune moments ;
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tpres is That Recently Evolved by a French Inventor, Mr, Caesar Parolini. The Secret of Taking

ticular Method of Lighting the Actors and the Furniture or Other Properties Used in the

The Floor and Background are Made of Black Velvet, and All that is Photographed on the Film are the Images of the Actors and the Furniture.
Desired Effect of Relief and Perspective is Intensified by the Use of Ultra Powerful Electric Lights.

lotion Pictures

The Much

while the false floor covered with black vel-
vet causes the images of the actors, furni-
ture. etc., to stand out as in full relief, as
if they were really being supported by this
floor. The illusion of actual perspective is
said to be perfect and also there is a marked
reduction in the fatigue on the eyes.

As will be seen by looking at the illustration,
the motion picture is projected on to a semi-
transparent screen, placed at the stage open-
ing or proscenium, so that the strongly
illuminated background scene is readily.ob-
served through the semi-transparent front
screen. the whole effect blending together
harmoniously.

By painting a long continuous panorama
scene on canvas placed on vertical rollers,
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As Shown in the Illustration Above, the New French Perspective or Relief
The Background Scenery is Painted on a Canvas Strip, 5o as to be Rolled up,
Either Manually, or by an Electric. Motor Controlled from the Projecting Booth.

back of the transparent screen in the po-
sition shown, such scenes as an automobile
racing along a road can be projected suc-
cessfully, or such other scenes as a railroad
train speeding along through
scenery, et cetera.

By using some form of synchronous elec-
tric motor connected to the rollers on which
the canvas scenes or panorama is supported,
and connecting this with a proper control
switch mechanism mounted on the projecting
machine, it is possible. to change the scenes
automatically as the presentation of the
photoplay . takes place.. This automatic fea-
ture could be further developed by having
special index perforations on the edge of the
film at intervals, where the scenes are to
be changed, so that at the close of one
scene, and just as a caption is to be pre-
sented, the synchronous motor on the stage
will start in motion and revolve the rollers

changing-

HIGH
POWER

LAMPS
LIGHTING
PAINTED
SCENE
ONLY

ROLW
OF
SCENERY

the Film, no Background or Floor Being Visible,

sufficiently to bring a new scene into po-
sition during the dark period, while only the
caption is shown on the transparent screen.
This scene change would be timed to take
place in the period occupied in flashing the
caption, and as the next scene started, the
proper -background would be in position.
The appeurance: of the actors’ images on
the positive film is seen in the photograph
reproduced herewith, taken from an Ameri-
can film play *“Hidden Dangers,” featuring
Miss Jean Paige. No floor or background
is perceived in the film or projected picture,
as becomes evident, this being taken care
of by the special background scene, either
moving or stationary, as already described.
There have been a number of American
inventors who have spent considerable sums
of money. in endeavoring to work .out a
simple and satisfactory method of producing
a perspective or relief effect motion picture,
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Movies are Projected on a Transparent Screen Placed in the Front of the Theatre Stage.
apd the Successive Scenes are then Readily Moved into Position, by Turning the Rollers
The Insert Photo Shows How the Images of the Actors and the Furniture Appear in

and several of them have achieved con-
siderable success, .the editors having been
present at one of the exhibits sometime ago.
which seemed to possess great promise. One
of the interesting features of the present
French invention, lies in the fact that the
background scenery may be finished in colors,
and if a colored film or tinted film contain-
ing the actors' images is employed, a very
magnificent effect can be obtained.

This perspective or relief effect in motion
picture reproduction is very desirable from
many different points of view, not only re-
ducing the strain on the eyes, but also giv-
ing the audience a much truer and more
enjoyable presentation; and finally, when
they are coupled to a.phonograph or other
speech reproduction mechanism, it will be
found that these relief movies will give a
much better effect than where the ordinary
flat screen movies are used with the talking
attachment.

¢
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Flg 1
How the

Upper Left) Shows
ime on the Earth
Changes in Relation to the
Point on the Earth at Which
an Observer is Located.
The Man at the North Pole,
and the One in England BHave
the Same Time, hile the
Time of the Man on the
Atlantic - Ocean ‘is Different
from Theirs, and Also from
the Man in Asia.

In Fig. 2 (Top Center) the
Reason for Day and Night is
Clearly . Shown.

Fig. 8 (Top at Right) Gives
an Idea of What the Earth
and the Moon Would Look
Like if Viewed from Space in
Back of the Moon.

Left-Hand

Fig. 4 (Small
View) Depitts the Moon and
Earth as Viewed from Space

on. the Same Side of the
Earth as the Sun.

In Fig. 5§ (Lower Photo) We
H.ue & Partial Ecli e of the
Sun by the Moon. he Moon
is Just Shown Encroachi
upon the Sun’s Image, an
Cutting off Some of the Sun’s
Rays from the Earth.

Fig. 6 (Small Right-Hand
View) is an Actual Photo-
graph of a Total Eclipse of
the Sun. The Black Circle is
‘the Moon, and the Irregular
Light Ring is What {3 Known
as the Corona, Formed by the
Hot Gases Shot From the Sun.

Instructive “Movies”

OVIES have recently entered more

than ever into the field of edu-

cation, and have been -found to

give wonderful results in placing

facts before pupils in a way that
is easily understood and thoroughly memo-
rized by them. Nothing, perhaps, is so well
remembered as a picture.

We show herewith several photographs
which are extracted from a series of films
on popular science. The method of taking
these photographs is quite unigue and entails
considerable detail work. In the first five
figures, models are used to represent the
earth, the moon and the sun, while Fig. 6
1s an actual photograph- of a total eclipse
of the sun,

In taking the movies, all the models are
arranged so that their movements may be
controlled in -absolute synchronism, that is,
the distances between the earth and the sun
are reduced in relation to their size, and
when any of the models are moved to give
certain effects, which effects are the same
as those which actually take place in Nature,
the distance through which they are moved
is also demonstrative.

The models themselves are very carefully
and accurately constructed of papier maché.
By referring to the photographs, the reader
will note that the -details of the various
continents, that is, the outlines ‘and con-
tours, are very beautifully worked out.

In the third figure, where a close-up of
the moon is shown in the foreground, the
reader will note how carefully the extinct
volcanoes and lava beds are formed This,
of course, is done so as to give the much
desired touch of reality to the film. It is
hard to interest people in a scene in which

a smooth sphere is supposed to represent the
earth, etc.

An exceptionally good photograph is
shown in Fig. 2, where the cause of day and
night is shown. The side of the earth
toward the sun is fully illuminated and in
daylight, while the side away from the sun
is dark, signifying night.

It is interesting to note that all light ef-
fects are secured by indirect or reflected
light in order to give equality and softness
to the models. In Fig. 2, just mentioned, the
sup consists of a mirror, toward which a
light is directed, and which reflects this
light in such a way as to illuminate half
of the carth.

In Fig. 4, the light which illuminates the
earth and the moon is also reflected thereon,
and is not direct light.

The stars which show as small dots in the
sky in Fig. 5, are in reality small glass
globes, which reflect the light, and give
a true appearance of rotundity when pro-
jected on the screen.

This series of movies is meant to be
shown in connection with a larger series
on: Commercial Geography. The idea is to
show first the earth and the planetary system

of the universe, and then to come .closer and

view the earth alone as a whole. In this
way the pupils, before whom the films are
shown, will grasp very quickly the earth’s
relation to the other heavenly bodies, and
the pictures will prepare the way for a
closer study of the earth.

The films to be shown in connection with
those on astronomy, deal with the earth
itself, its continents, and oceans, and their
relation to commerce.
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Show Universe

It is then shown why certain cities are lo-
cated in certain places, that is, the relation
of a city’s site to the natural geographical
resources is shown. In this way, the pupils
are able to grasp at a glance the entire sit-
uation of commerce, and its relation to the
geography of the earth

Many of the effects which may be obtained
from the use of these models, and some of
our most difficult theories are more easily
comprehensible, when illustrated by actual
motion pictures. It is not at all strange that
individuals entirely non-conversant in the
English language, are able to grasp the
meaning conveyed by these motion picture
exhibitions. This fact was remarkably dem-
onstrated by western engineers when they
were training foreigners for road work in
the construction of a new highway. To
explain to each individual exactly what he
was to do, would have taken hours of train-
ing, but with motion pictures, it was merely
necessary to instruct the men to watch the
operations, as performed by the moving
models, and then to imitate those operations
as nearly as possible in the actual road work.

It is evident that -astronomically, the
explanations of time, place and interplanet-
ary space are very easily visualized in motion
picture exhibitions, and by showing a close-
up of the moon or Mars with the earth or
sun in the distance, we are able to judge
relative sizes and look down upon our earth
from another .planet. If we permit our
imagination to stretch slightly at the same
time, we wonder what our earth would look
like if an astronomer at Mars were examin-
ing the surface of our planet—National
Non-Theatrical Motion Pictures.



Automatic Brake Control

for Motor Cars
By BH. 8. DUNKN

New Automatic Brake Control for Automobiles.
When the Fender on the Front and Rear of the Car
at E or D, Bunks a Pedestrian, a Circuit is Closed,
and the Automatic Brakes Set Thru the Mechan-
ism at A; B is the Usual Hand Brake. The Auto-
matic Self-Setting Brake May be Cut Out by Means
of the Push Buttons F, on the Dash. When the
Automatic Brakes Set, the Engine Ignition is Cut Off,
and the Horn Blows. The Bumpers are of Flexible
Cable, so as Not to Injure the Person.

2 2 W e -
P Wl ol S LR

N inventor of San Francisco, who has
2 been at work for two vears on the idea,
has just completed a device to take the
place of a bumper on autumobiles, either
passenger cars or trucks, and designed to

prevent accidents, and to minimize injuries to
pedestrians, at speeds of 15 miles or under, at
which speeds some 62 per cent of all automo-
tive accidents in the United States occur.
The invention consists of two sets of contuct

bars, or cables, as may be preferred, stretched
between two goose-necks, one of which
extends from each knuckle of the car. The
attachment is installed on both the front and
(Continued on page 419)

Automatic Book Vendors
By DR, ALFRED GRADENWITZ

ERMANY is, or rather was, the clas-
sical country of autcmatic vendors.
At railway stations, hotels, restaurants,
cafés, etc., those nickel-in-the-slot machines
could be found, selling chocolates and sweets,
tickets, stamps and postals, and a wide range
of o her articles, including sap and paper
towe s, or delivering a neat -hec< with the

lerson’'s  accurate weight printed on it
We think our readers will be interested in the
accompanying picture of onc of them in
operation. The machine comprises a choice of
12 different books, visible in some sort of
show window, so that the would-be purchaser
may select according to his taste, the more so
as each volume bears a descriptive note on a

wrapper. After adjusting for the number of
the book selected and inserting the proper
coin, he simply pulls the handle to the right
in order immediately to cause the correspond-
ing volume to drop out of the apparatus.
The same selective vendors can, of course,
also be used for other articles.

R
™

ADJUST FOR
A% NUMBER DE-

:“RED)

Present Economical Conditions Have so Changed the
State of Money Affairs in Germany That the Numer-
ous Coin Dispensing Machines Previously Used for
Selling Books and Hundreds of Other Items on
Railway Stations, etc., Have Gone Into the Discard.
Dr. Gradenwitz States That Little Metallic Money
is Circulating in Germany. One of These Interesting
Coin-in-Slot Book-Selling_ Machines is Shown at
the Left. Above are Shown Several Booksin Oneof the
Holder Racks, While at the Right, We Perceive How
the Interior Mechanism Works. Counterfeit Coins
or Slugs are Rejected by Tbis Machine.

PULL RING
TO DROP 0B~
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The Slot-Machine Radio

HE radio science is moving so rapidly
these days that it is difficult to keep
abreast of all its achievements.
Moreover, we have become hardened
to all the new wonders that are

brought about by radio and we merely shrug
our shoulders today

By H. GERNSBACK

(MEMBER AMERICAN PHYSICAL SOCIETY)

ments must be all fixed in such a manner that
the user will not have to change them once
the set has started operating. Our illus-
tration shows how this can be accomplished.
In the first place, we have no batteries, either
“A" or “B.” The circuit is taken off a

The usual amplifying transformers and
condensers (variable as well as fixed), can be
seen in the illustration. A loud-speaking
telephone receiver, as, for instance, the
Baldwin type C, or any other similar means,
can be used to connect with the lower horn
from which the music

when another develop-

or entertainment is-

ment comes along.
The latest addition to
the radio family is a |
slot machine radio,
which is now being de-
veloped by an eastern
manufacturer. There ]
was no reason, of ™
course, that a radio
slot machine could not
have been built and
manufactured for act-
ual use five or more
years ago. There was
no demand for such a
machine and none was
produced. Today
everyone is interested
in radio, and with en-
tertainments, from
grand opera down to
reports of prize fight-

ing being broadcasted ’
all over the country,
such a machine is
needed and demanded
by the public.

There are, of course, {
various ways of con-
structing such a ma-
chine, and one cxam-
ple of its construction

1s shown in our illus- i
tration. ) } t
If a machine of this

kind is to be used in
any great quantity, for
instance one in every
suite of a 2,000-room
hotel, the problem be-
comes complicated.
In the first place, it is
not possible to have an
outdoor aerial for each
outfit. Imagine the

n
roof of one of our large Ahanlif f; I;;:,'
hostelries equipped tragsfz)y%mgers
with 2,000 aerials! :
Plainly, such an idea, Loud
on its face, is prepos- talker

terous. It therefore
follows that we must
use the loop system.
On the other hand,
every radio receiving .
set is also a radio send
ing outfit, as 1o well
known, and unless the

o vqltslighting o
circuit supply
(no batteries)

ten wn Al

Time switch  Time
mechanism clock

sues.

The tuning induc-
tance shown is, of
course, set and fixed
when the instrument is
first installed. There
are, however, a number
of taps left in order to
make changes when
new stations come into

e use, or if the wave
Revolvable lengths are changed.
loop aerial The Company's Main-

tenance Department
would have to take
charge of these things.

We now come to an
interesting means pro-
posed by the author,
and which shows how,
by a very simple
method the loop can be
turned by a center
knob, and a certain

ransformer Coin slot amount of tuning
done, all simultane-

TN Tuning dial ously. It is a well-

b |V rotates known fact that if you

. K\loop receive from one sta-

Amplifying ahd
detector 8\{‘ Ts.

Q\
Ballast tubes
(norhreostats use&f

tion and then turn the
loop to receive from
another, a certain
amount of tuning must
be done; otherwise the
entertainment will not
come in at maximum
strength.  Very often
the fumiliar whistling
sound may be set up,
which can not be
avoided unless some
tuning is done. The
writer proposes to con-
nect to the loop, by
means of gearing, a
sort of vernier con-
denser, which is placed
in the circuit.  This
condenser is again
geared, as shown, then
by turning the front
dial through quite a
large angle, the shaft of
the condenser will turn
only very small
amount. Of course, the
ratio of gearing has to
be ascertained by ex-

ace

correct steps are taken
every loop will send
out a wave of its own,
interfering with other
outfits . earby. By a
correct filtering  sys-
tem, however, this can
be done away with in

Receiver Installed in

With the Rapid Advance in Radio Design, We Shall Shortly See This Coin-in-the-Slot Radio

Hotels, Railroad Stations, and Other Public Places.

Enjoy Any Variety of Music or Speeches Desired, is to Drop a Coin in the Slot, and Then Turn the
Knob Until the Call Letters of the Station Which is to be Listened to'Corresponds With the Index
Pointer Shown, Which Turns the Geared Loop Aerial Toward the Selected Station.
atus is Entirely Automatic and Operates From the 110-Volt Lighting Circuit Without any Batteries, as
Described in the Radio Department of this Issue.
Tubes, Which Automatically Regulate the Filament Current to the Four Detector and Amplifying
Audions, in Place of the Usual Hand-Operated Rheostats.
is Deposited in the Slot.

Present Knowledge of the Art.

Four of the Vacuum Tubes Shown are Ballast

The Audions are Lighted When the Coin
The Apparatus is Self-Contained and Easily Made Fool-Proof With the

periments, as well
as the positions of
the stations plotted on
the indicating dial. In
practice, therefore, the
dial would very likely
be blank when the set
leaves the factory.

All One Has to Do to

The Appar-

such a way that there
will be little interference between the various
receiving outfits. Also the smaller the loop
used, the less will be the interference between
the different outfits. The small loop, as
shown in our illustration, as well as on our
front cover, would perhaps be ideal for work
of this kind.

One of the most important points to
remember in an appliance of this kind is that
it must be fool-proof, and it must also be
thoroughly practical. There must not be
more than one knob or handle, and the adjust-

! 10-volt lighting circuit, which may be either
A.CorD.C. Ifitis A. C, we need a trans-
former, as shown. We also need the rectifier
tubes shown, which in a sense represent the
“B" batteries. This system has actually
been tested out by the Bureau of Standards,
and it works. As for the arrangement of the
circuits, we need not go very deep into this,
for the reason that there are a number of
hook-ups, and with a set of this kind we need
at least six vacuum tubes, on account of the
small loop used.
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The Maintenance De-
partment, when installing the outfit would
then listen in for, let us say, WJZ. They
would find a point where this station would
come in loudest. They would then engrave
the dial at this point with the call letters of
that station, namely WJZ. Similar engrav-
ing would be done for other stations, so that
the user of the instrument would have only to
turn the knob to find the correct station, and
where it would then come in at its maximum
strength.
(Continued on page 515)
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ow Motion Picture Films are Colored Automatically Fig. 2 Represents the—.l

Photography of a Scene Having a Number of Colors. 4
Produced bfy the Prisms and Impressed in Duplicate Simultaneously Upon Two F -
a Motion Picture Film. Fig. 1 Shows the Printing of the Positive =

from the Negative Film. The Two Adjacent Individual Photographs Obtained
Thru Colored Filters in Prism Fig. 1, are Impressed Simultaneously on Opposite
Sides of a Double Coated Film. Fig. 3 is a Visibility Chart, Showing the Rela-
) The Vertical Arrows from Left to Right
Indicate Violet, Blue, Green, Yellow, Orange and Red, Respectively. Figs.4and 5
Show Two Methods of Obtaining Two Images from One Object.
the Entire Operation of Coloring the Moving Picture Positive Films.

A Double Image is

Fig. 6 Shows
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Motion Pictures in Natural

OT so very long ago, most of the
colored motion pictures which werc
exhibited on the American photo-
play screen were artificially colored
by hand. Most of these colored

products came from France, where such col-
oring costs less than in America. It is a
known fact that the individual frames or
pictures in colored film plays do not vary
enough to warrant detailed coloring by hand.
Con=equently, stencils can be made with
which the coloring process is greatly speeded
up. For instance, assume that we are view-
ing a scene of an automobile race track; the
automobile will shift its position in cach in-
dividual photograph, but the race track itself
remains stationary. Therefore, in the col-
oring process, stencils are made which effected
the tinting of the race track rapidly. The
automobile alone is then colored by hand.
A little later, processes employing colored
screens became the center of attraction. In
these the scenes were first photographed
thru red, vellow and blue filters. The diffi-
culty here was with the photographing of the
scenes at three times the usual speed, and in
the projection of these scenes at the same
rate of speed thru corresponding filters. The
filters were mounted on a circular disk, placed
in front of or immediately back of the
shutter. As this disk rotated, colored im-
pressions were obtained upon the film in their
respective  intensities, dependent  upon
whether the red, yellow or bluc filter ap-
peared in front of the lens. Of course, the
films had to bc chemically treated in order
to be responsive to light penetrating the red
filter, and they had to be coated in such a
manner that all three colors would affect the
film in their proper relation, with approxi-
mately equal intensities. When the black
and white positive film was then put into a

Colors

projecior cquipped with revolving color
screens, and the light was transmitted thru
the film and colored disc upon the screen
proper. at three times the usual speed, the
reproduction of the image by the eye built
up colors almost on par with those found in
Nature, because of the effect known as re-
tention of images or persistency of vision,
which also makes the motion picture possible.
The process was, however, very difficult to
master, and operators thruout the country
who did not take very good care of the film,
or did not place the film properly in the ma-
chine, created thereby gross color peculiari-
tics. So again, the moving picture industry
fell back to the hand-coloring process.

Before further entering the ‘‘coloring of
films” discourse, let us submit a few brief
facts.

Sunlight is divided into 10 octaves—7 in
the infra red, 1 octave visible to the eye, this
octave creates the impression of visual light
which includes the complete visual spectrum
of color, 2 octaves in the ultra violet.

Silver salts, used in making emulsion for
negative film, is barely sensitive to visible
light. At the blue end of the spectrum ap-
proximately 1-16 of its sensitiveness is vis-
1ble, 15-16 of its sensitiveness is in the violet
and ultra violet part of the spectrum, which
is invisible to the eye. By the addition of
special dyes to the emulsion it is possible to
mncreasc the sensitivencss in the visible part
of the spectrum so film known as Panchro-
matic negative is 3-16 sensitive to visual
light and 13-16 to invisible ultra violet.

To photograph in color it is necessary to
use special filters to eliminate all light except’
that visible to the eve. These filters must
be so selected in color to create a photo-
graphic impression on the film in directly the
same ratio as one sees.
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Recently, a method of coloring motion
pictures thru mechanical mweans, so that the
colors are very vivid, and the equal of any
found in Nature, or any which the artist
could paint, has been placed upon the market,
and the films are mecting a very satisfied
audicence. In this method, originated by
Dr. W, H. Peck of New York City, a special
camera is employed in the taking of pictures.
This camera, equipped with only one lens,
divides the light rays into two parts, thru
prisms, so that the image which naturally
appcars on the film, occurs in duplicate. On
one of these duplicates, the light rays puoss
directly thru a yellow-orange-red filter, on
the other thru a blue-green filter, and the
rays arc received by two frames of the film
simultaneously. The film then in the camer:.,
instead of advancing one space at a time, as
is the custom in ordinary photographic ma-
chines, leaps ahcad two spaces, and as the
shutter revolves, simultaneous impressions
are again recorded on the film thru the two
filters. The result is that instead of sixteen
pictures per second, as is usual on negative
films, the photographs obtained number
thirty-two in the same interval of time. Of
course, the impressions upon the ilm when
it is developed are black and white negatives,
one of which has been photographed thru
the blue-green filter, and consequently will
affect those parts of the scene which reflect
either a blue or a green light, or any com-
bination thereof, and will therefore, cause
that film to show dense parts where there is
intense green foliage, or very light pa-ts,
where red is prevalent. The other frame,
photographed as stated before, will indicate
the correct color values in black and white
of those objects which have been photo-
graphed thru the yellow-orange-red filter.

(Continued on page 484)



ood Iceless Containers

O longer is the man of the house,
clad in evening clothes, requested to
retire to the back porch to dig a can
of ice cream out of a mass of salt
and ice, nor is my lady, in party

frock, to be splashed by the stream of water
necessary to wash the salt off the extracted
can!

Instead of the old, unsightly tub, dripping
salty water on the floor, therc now comes to
the house mistress a box—light in weight—
attractive in appearance—in which she finds
in neat paper cartons, bricks of ice cream
ready to serve on her table, or to be cut into
separate portions in the pantry. No ice!
No salt! No slop! All are done away with
because Balsa—the wood of which the boxes

Balsa W

The New Balsa Wood Containers Here Shown
May be Used for a Variety of Purposes, Including
the Preservation of Ice Cream ithout Ice for

Periods Up to Twenty-Four Hours. A Standard Five

Gallon Ice Cream Tub Packed With Ice Weighs
Over 150 lbs., the Balsa Wood Iceless Tub, 100 lbs.

are made—greatly retards the passage of
heat. In other words it is a highly efficient
thermal insulator.

Balsa is the wood of a tropical tree which
may grow to 70 feet in height and 30 inches

in diameter, but which is generally cut when
the bole is 18 to 20 inches across. The logs
are then sawn into planks which are care-
fully dried, treated to prevent decay, water-
proofed, if that is necessary, and, like other
woods, worked into the articles desired.

Because Balsa weighs only 10 pounds or
less to the cubic foot, it has great bouyancy
as well as insulating value, and these two
properties have made it a popular material
for life preservers, surf hoards, decoy ducks,
and a whole list of sports articles. Compare
this weight with that of pine, 30 pounds per
cubic foot, cork at 15 pounds per cubic foot
and oak at 50 pounds per cubic foot. But of
greater importance is the fact that, in spite
of its extreme lightness, it is more than one-
half as strong as spruce; hence it can be usel
structurally, and, in this particular it is
unique among efficient insulators.

Balsa dry packed ice cream tubs will hold
the well hardened ice cream for twenty-four
hours without the use of ice and salt.

Balsa dry packed ice cream boxes can be
made to keep ice cream hard for a twenty-
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The Small Balsa Wood Cold Storage Containers Shown in the Lower Left-Hand Corner are Suitable for
Auto Camping Parties, or for Taking Home a Quart of Ice Cream In, Without Resorting to Ice Packing.
Refrigeration Pads are Frozen by the Ice Cream Maker, and These are Placed in the Balsa Wood Con-
tainer With the Ice Cream or Other Food to be Preserved. Balsa is One of the Lightest of All Woods,
Weighing but Ten Pounds per Cubic Foot, or Less Than Cork, as the Chart in the Lower Right-Hand
Corner Shows. The Upper Left-Hand View Shows a Soda Water Counter, Four Compartment Ice Cream

Tank With Refrigeration Pads,

Flying Around World in 24 Hours

EFORE the First International Congress
of Aerial Navigation held at Paris, the
celebrated airplane designer, M. Bre-

guet, addressing the meeting of French
scientists, said that he had plans for building
an airplane which would be able to fly from
Paris to Buenos Aires in three days, making
only five stops on the way. The cost of the
journey, he said, would, roughly, correspond
with that of a first-class passage today on an
ocean liner. The machine which M. Breguet
expects to produce hefore many years have
elapsed will have 1,200 horse-power and a
speed of 253 kilometers (nearly 160 miles) an
hour, and will weigh twelve or thirteen tons
It will carry twenty passengers, one ton of
baggage, a crew of seven and four tons of
gasoline.

Continuing his address, M. Breguet traced
the future development of flying at high
altitudes with the turbo-compressor invented
by Rateau, which enables engines to main-
tain their power in rarefied air. Basing his
arguments on strict mathematical calcula-
tions, M. Breguet told of an airplane which,
leaving Paris and flying at an altitude of
12,000 meters (about 713 miles), would fly
completely around the earth and return to
Paris twenty-four hours later. The ultimate
speed of machines flying at this height, he
said, would be 800 meters per second (about
2,620 feet), which is greater than that of an
artillery projectilc.

Thanks to the
New Turbo
Compressor,
Which Enables
Aircraft En-
gines to Main-
tain Their
Power in the
Highly Rare-
fied Air Met
With in the Up-
per Atmos -~
phere, 1t
Will be Possi-
ble For an Air-
plane Flying at
an Altitude of
40,000 Ft. or
715 Miles, to
Fly Completely
Around the
Earth and Re-
turn to Paris,
Its Starting
Point,24 Hours
Later. “The
Ultimate Speed
of Aircraft Fly-
ing at This
Height,” said
Mr. Breguet,
*“Would be 800
Meters per
Second, or
About 2,620
Ft. per Second,
Which is
Greater Than
That of an Ar-
tillery Projec-
tile.”

(Continued on puge 490)
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N the second part of Goethe's Faust.
Wagner undertakes the task of
making an artificial man and this

homunculus is carried through several
scenes performing his feats. Modern
science has regarded this achievement
as a dream for all time, after having
determined that the body consists of an
enormous number of complicated chemi-
cal combinations, which in the functions
of life exist principally in the form of
cells, Of what elements our hadies
consist is clearly shown in the illustra
tion here reproduced in which the sue
cessive factors are united one above the
uther into a sort of a synthetic imagc
of a human being. At the very bottom
of things we sec that water, weighing
from 90 to 170 pounds, represents the
greater part of the weight of a man's
body, exceeding the sum of all the other
substances in such body. We next sece
carbon of one-half the weight of the
water, which is the basis of the organic
constituents of the body. such as albu
men, carbo-hydrates and fats. Next
coines ammoma, which supplies in great
part the nitrogen contained in the albu
men. Then come calcium carhonate
which huilds up the major part of the
bones, and phosphorus, which combines
with calcium and oxygen to form cal
cium phosphate.  Salt (sodium chlo-
ride) takes the next place, and is
supposed to be dissolved in the water of
the body, so it indicates the fluids of the
body as a physiological solution of salt.
Fluorine, familiar to us all in the min-
eral fluorspar, gives the hones and teeth
their hardness; sulphur and potassium
nitrate are also constituents of the al-
buminous substances of the body, and
exist in hair, skin and nails. Of the
other elements which only exist in small
percentage, iron is especially interesting,
as the element giving the red color to
the blood, and which ahsorbs the oxygen
of the air; arsenic, which imparts its
tonic qualities to the system, and iodine.
which is found in the thyroid gland and
keeps the body in the condition of activ-
ity indicated by its temperature. The
remaining elements appear to have very
little effect on the system, but seem to be
little more than a mixture, introduced
into the body with the food.

hat Are We Made?

In the illustration here we have shown
machinery for mixing the ingredients
as they are fed into the hopper and
properly forming them into the respec
tive cells for the different parts of the
hody. Heat for the action is supplied
by the blow-torch and the mixture is
then cooled to the proper temperature
hefore being permitted to pass through
the apening of the funnel. Of course.
such an effect is purely symbolic, and

Of What Are We Made? The Accompany-

ing Illustration and the Table Below Give

Some Idea of the Chemicals Used by Dame

Nature in Building OQur Bodily Structures. If

Our Modern Scientists Possessed the Divine

Secret of Breathing Life Itself Into This

Mixture of Chemicals, We Could Then Ac-

wally Create Living Beings, But as Man

Does Nout Possess This Power, It Is Not

Possible to Do So. However, It Is In-

teresting to Consider for a Moment the Dif-

ferent inds and Quantities of Chemicals
That Go to Make up Our Physical Body.

Bromium Traces.

Copper Traces.

Lead Traces.

Arsen_ic 1 2000 grams - .0308648 grains,

Aluminum, 1 g. =15.4324 grains.

Manganese, 3 g, =46.2972 grains.

Silicon, 3 g. =46.2972 grains.

Iron, 6 g. =77.1620 grains,

Magnesium, 60 g. =771.62 grains, =1.7635 ozs.

Saltpeter, 80 g. =1234.592 grains =2.82160 ozs.

Sulphur, 100 g. - 1543.24 grains =3.527 ozs.

Fluorine, 100 g, - 1543.24 grains = 3.527 ozs.

Salt (Sodium Chloride) 250 g.-3858.1 grains
=8.8175 ozs.

Phos_phorous, 800 g. = 12345.92 g. — 28.2160 ozs.

Calcium Carbonate 114 k.g., 162,140.2 g.=
52905 ozs. or 3.3069 1bs.

Ammonia 4 liters —4.2268 quarts.

Carbon, 20 k.g., ~308648 g. or 705.4 ozs.,
= 44.092 lbs.

Water, 40 liters, 42.268 qts.

the desired result could not he obtained
in the lahoratory. Many investigators
have, however, attempted to produce
artificial life, some of them claiming
they “have had absolute success with
their experiments and that they have
produced one-celled animals which not
only lived and fed, but actually multi
plied.  Such experiments are always in-
teresting from a scientific view-point, as
life itself always seems* mysterious
when one tries to discover its basic
origin; all we learn is the structure of
the body cells. and the synthetic com-
position of the cells.

Metallic Model of the Spine

HIS model, just a little more

than eight inches long, is not only

unusually interesting as a curio,
but presents marked qualities for
teaching chiropractic students the fun-
damentals of their course. The whole
is made up of alumimm and is com-
plete from the axis and atlas clear
down to the sacruni, the occyx not in-
cluded. The foramen or openings for
the passage of the nerve trunks are
very clearly defined, as are the shapes
of the cervical, thoracic and lumbar
vertebrae; or, in other words, the ap.
pearance of the spinal column in the

region of the head, chest and the lower back
varies as it does in the human skeleton.
Should any one of the vertebraz be removed
from the entire group its position could
almost instantly be determined. The bony

This Small 8% Inch Model of the Human Spine Is Used for
Demonstrating to Chiropractic Students the Effects of Spinal

Adjustments.

column is very flexible, being mounted on a
rubber hose, which represents the spinal
cord, and transverse sections of rubber hose
take the place of the nerve trunks where
these are expected to make their exit. This
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model is used to demonstrate to chiro-
practic students effects produced by
subluxations of the spinal bony struc-
ture and how proper adjustments should
be made. Although the model cannot
take the place of the individual hones
in  osteological studies, it occupies
much less room than the “bag of
bones” with which each medical stu-
dent is supplied in his first year of
study. This device was designed by Dr.
A.J. Newman, of the New York State
College of Chiropractic., who deserves
considerable merit for this rather un-
usual construction. \We trust that
Newman will design an entire mode!
the osscous structure of the human body,

including the head and the lower extremi-
ties; and that he will fasten the bones to-
gether as flexibly as in this model.



as Pro

1'I'H engines using gasoline, the fuel
costs can, apart from a lower price,
only be reduced by a greater
economy in its use. This does not
appear very probable, as the in-

ternal combustion engine scems to nave
reached the limit of its cconomy for conuner-

By E. . LEMONON

The suction gas generator occupics con-

siderable space and is very heavy. A 50
H. P. plant weighs about three tons. Weight
and possibly space occupied are not very
serious factors in stationary plants, but would
quite debar the use of such producers for
portahle purposes. It is, therefore, inter-

4

o b
A1 1? The Two Upper Photos Show
End and Side Views of Gaso-
. line Engine on Two and One-
. | Half Ton Motor Truck, Which
Was Given a Test Over a
French Reoad, Operating
the EngineG by Producer

]

The Appearance of the
Producer Gas Gener-
ating Unit, Which
Burns Wood, Shavings,
Twigs, etc., is Shown
in the Lower Picture
Herewith, the Furnace
Compartment Being
Placed Just Behind the
Driver's Seat.

cial work and further savings can only he
looked for in the recduction of the weight of
the vehicle in proportion to the léad carried.

A recent practicable solution is in the

employment of producer gas. That term s
generally applied to gas made by passing
waicr vapor, or stecam, mixed with air thru
a bed of incandescent solid fuel (coal, anthra-
cite, coke, wood, charcoal, or brown coal,
dried peat, etc.), whereby certain chemical
actions take place and the gas is evolved. It
has a much lower caloric value than what
is termed coal-gas, which is produced by
carbonizing bituminous coal 1n a closed
retort.

First, pressure producers have been tried hy
some builders, but the results of the expen-
ments were not encouraging. ~ All the novel
producer plants are now of the suction type,
that is to say, worked by the suction of the
engine to which it supplies the gas, or by
suction pump attached to the gas outlet and
driven by some independent source of power.
‘The pressure inside a producer of this type is
always below atmospheric pressure, so any
leakage would be of the air into the plant, not
of gas outwards.

A very great point in favor of the suction
type of producer is that as soon as the engine
to which it is supplying gas is stopped pro-
duction of the gas ceases.

Briefly, the arrungement of a suction pro-
ducer plant is as follows: A chamber lined
with firebrick is fitted with a firc-grate ut the
hottom opening into an airtight chamber
*armed the vaporizer, and containing water,
which is heated by the combustion of the fuel.
Thru this chamber air is drawn and hecomes
mixed with steam from the water. The
steamn and the air then pass up thru the fire
and gas is evolved. A scrubber is generally
attached to the producer and the gas 1s
drawn thru this, is cooled and scrubbed and
then passes to the engine.

esting to note the progress made in an en-
deavor to overcome these disadvantages.
The modern systems present serious cluims
to recognition 1n districts where gasoline is of
high price and charcoal uvailable at a reason-
able price.

‘I'he Cuzes producer gas plant works with
chiarcoal and other kmds of small débris.
Tt is claimed to be highly satisfactory with all
types of engines from 10 H. P. to 60 11. .
‘I'he loss of power hy the use of the Cazes pro-
ducer gas plant in the same engine as against
gasoline is not more than 20 per cent. and the
total weight of the plant for un engine of 40

FIG.1

Fig. 1-—Simple Diagram to Explain Principle of Gas

Producer Plant. A, Fire-Box; B, Refractory Lining;

E, Air Inlets; F, Charging Hopper; H, Scrubber;

1, Water Spray. (The Arrows Show the Direction of
Air, Steam and Gas.)
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H. P. is 700 ths. There is in addition the
weight of the charge of charcoal and the
supply of water.

T'he apparatus comprises the generator, a
simple cylinder of 2 ft. in diameter, which is
lined with fire-clay. It is provided with
grate ut the lower extremity and surmounted
by a hopper, the total height is 6 ft.  Next to
this is placed the regenerator, which consists
of a tube lined with non-conducting material,
und thru which passes a gilled pipe 1aking the
gas from the top of the generator and passing
it hack into the bottom. The gas is drawn
into the scrubber, o tube filledd with porous
material kept moist by a water drip. The gus
next passes thru a condensing purifier, which
is « box with a series of baffle plates, on which
moisture is condensed from the gas. A small
box filled with fibre, thru which the gas passes,
scrves the double purpose of preventing any
solid particles passing to the engine, and act
also as a safety device in case of backfires.

The engine receives its explosive charge
thru o mixer placed near the carbureter
‘This is a contrivance having two butterfly
valves controlling the proportions of gas @ I
air, and another serves as a throttle for tle
mixture. ‘T'he water tank, which in con-
verted lorries is usually the former gasoline
tank, supplies water to the generator to
moisten the material in the scrubber.

A point which merits attention from a con-
structional point of view is the care exercised
to prevent desintegration of the fire-clay
lining of the generator by placing an inter-
mediary elastic lining of non-conducting
material hetween the steel cylinder and the
fireclay core. Charcoal from the hopper is
admitted as required to the cupola by means
of a valve, so that the apparatus can be kept
recharged without stopping the generation of
the gas.

Coming now to the practical results which
have becn attained by the use of the plant on
comimercial motors, a load of over 13 tons, or
11,953 kilogrammes, on a trailer weighing
7.7 tons can be drawn by u tractor using pro-
ducer gas.

I'he Société Frangaise de Matériul Agricole
et Industriel recently sent to Paris by road,
from Vierzon (Cher) a lorry carrying a load of
2% tons, which ran on producer gas. The
illustration reproduced here gives a generl
view of the vehicle with the generator in

talled on the left side, hehind the driver’
(Continued on bage 501)

0
N
T0
"""‘ g ENG:NE
> l~_’
il Y
3 = 1
X i
5 oo
5
:
- S 4
4 i \

i\ dJ
F1G.2

Fig. 2--Gas Producer Used on French Car.—A,
Fire-Box; B, Refractory Lining; I, Grate; J, Air
Inlet; K, Rod Supporting Grate I, Which Acts as
an Air and Steam Valve; M, Damper; N, Fuel
Check-Valve Operated by Lever O; P, First Centrif-
ugal Turbine; Q, Second Centrifugal Turbine; K,
Set of Metallic Perforated Discs; S, Water Inlet
to the Scrubber P, Q, R,



Why the Smooth Golf Ball
Won’t Fly Straight

T is well known among golfers that the
smooth golf hall will not fly straight
but the reason why it will not do so
is known hardly to anyone..

Professor Sir J. ). Thomson. the
tamous British physicist. Cavendish  Pro-
fessor of Iixperimental Physics, Cambridge ;
Professor of Physics, Roval Institution,
London, Professor of Nartural Philosophy.

By P. A. YAILE

EXPERT ON GOLF

would flv farther and truer than one that
was periectly smooth or unmarked.

This led to a wide variety of marking,
practically all by indentation, until the
“pimple” or “bramble” marking was in
troduced. This has now gone out of fashion
and in its place we now have the almost
exclusively used dimple marking whose
flight and general behavier seem to us, ac

on Either Side of the Ball. e
Unbalance in Such a Smooth Ball It Will Travel

Cannot Get an even Grip on It. Fig. 1.

Royal Institution, and winner of the Nobhel
Prize for Physics, 1906, personally assured
me in a letter that he could give no scientitic
explanation of this curious and interesting
phenomenon.

Professor ‘Thuomson. brother of the late
Lord Kelvin, 1s the distinguished scientist
who succeeded in splitting the atom. and.
now, he is doing his hest to cause the elec-
tron as much anxiety as possible.

On the 18th of March, 1910, he delivered
his famous paper. “The Dynamics of a
Golf Ball,” before The Royal Institution.
London, and in that lecture he does not
even rcfer to the mystery of the flight of
the smooth golf ball, so we may take it for
granted that he does not hold the key to the
mystery.

\When a man of so great a reputation
delivers a paper on such a subject before a
body, which is admittedly the most learned
in England, one cannot be accused of tack-
ling an easy proposition, or one that is lack-
ing in interest, wlhen one essays to answer
questions that Professor Thomson could not

The first golf balls were made of hand-
sewed bull's hide with the seams turned in-
side. This covering was then very tightly
stuffed with feathers. Naturally these balls
were not truly spherical or very well hal
anced. and they were very expensive.

Ahout 1848 gutta percha was found to he
suitable for making golf balls. and as thev
cost only about a fifth of the price of the
old ieather balls they soon grew in favor
with golfers.

It was found however, that the new ball
had the same defect that existed in the
feather bhalls, It could not he relied on to
carry straight,

One day. in disgust. a player gave several
of his goli balls to his caddie. Some time
afterward. happening to be short of a ball.
he took one of these balls. that the caddie
had bheen chipping around the caddies’ quar-
ters in practice, and found. to his amazement,
thar the flight was perfect.

This led to investigation. Soon it was
established hevond doubt that a marked ball

Smooth Golf Ball in Flight, Showing Tail C, Practically
a Vacuum Pocket, Also How the Air Splits and Divides
If There is the Leasi Bit of

Untrue Path, Because the Air Passing Around the Ball

exactly, there will he a tendency for the ball
to get pushed 10 one side or the other.

Some time ago 1 produced and sold to the
United States Rubber Co., for the princely
retumeration of $250. and three vather good
cigars, which [ took instead of another $250
which was to have been paid to me. a design
called "The Wavitine.”

This consists of an indeterminate mark

The Ordinary Dimgple Mark
ing of a Golf Ball-—an Effori to

Make It Fly Straight. This
Design Does Not Permit of an
Even Flow of Compressed Air
Around the Ball, as Mr. Vaile
Points Out in His Article.

Ball are
Canals,
an

cording to our lights today. to he almost
perfect. \What we now have to wrestle with
15, why it will fly siraight when the old
teather hall and the smonth gutta percha
ball would not.

‘Coming to grips” with the matter at
once we are aware that practically nothing.
so far as-we know at present, can fly well
tor any considerable distance without a tail.

What could we do with an airplane, an
arrow or a kite without a tail, and a bird
without a tail is, as all boys know. seriously
handicapped. Even the modern riflc hullet.
on account of its elongation and cross-spin,
has almost been endowed witl  caudal
appendage.

Having got this idea of the necessity for
having a tail into your mind let me ask vou
to look at the drawing of the goli ball in
Fig. 1.

Here the golf ball is shown by the plain
circle and it is being driven without any
spin, in the direction shown hy the arrow,
from A to B.

It is, of course, natural that the air must
be compressed considerably in front of the
hall.  This is shown approximately by the
darker shading in front of the ball.

It follows also. quite naturally, that there
must he something in the nature of a par
tial vacuum immediately behind the ball at
the place marked C.

Now. the pressure of the hall on the air
in front of it will he felt. let us sav. as far
forward as B. So at B we have the air at
normal density. It then begins to be com
pressed until it is at the maximum of com-
pression at A. It then drvides on « point
and flows round the ball. gradually losing
its compression. as shown hy the lighter
shading, wntil it regains what we may call
normal density. at or about the point D.

We thus see rthat the hall is traveling in
what we may regard as a cylinder of com-
pressed air of varving degrees of force
throughout its length. hut being greatest in
front of the ball. and. after that. decreas-
ing until it is lost in normal density at D,

It is quite obvious that, unless the division
of the compressed air at A. takes place very
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Mr. Vaile Suggests an Im-
proved Design Above, Where
the Indentations on the Golf

Joined by Little
s0 as to Permit a
Fairly Continuous Passage of
Compressed Air Around Either

Side of the Ball.

This Shows the Perfect De-
sign of Golf B:ll Suiface, as
Developed by Mr. Vaile, and
Known as the “Waviline" Pat-
tern. As Will Be Seen, it Com-
prises a Continuous Series of
Criss-Cross Grooves of the
Same Depth and Width.

mg that permits the free ingress and cgress
oi the air at the same depth in the ball's
cover ull the time. instecad of setting up a
nuiltitude of miniature bhattles on the hall's
cover during its flight.

The diunple marking design is as surely
doomed 1o go as was the pimple. There is
not one solitary scientific argument to he
put forward in favor of determmate mark-
ing, that is. mdividual marks, as opposed to
continuous grooves. i anyone should icel
contentious in this matter let him ask an
airman. “If you had to make a series of
indentations on the leading edge of your
plane and back for a foot or two would
you make continuous grooves or would you
carve out individual cup-shaped hollows?”

Turning again to a consideration of
Figure 1 we may remark on one aspect of
the ball's flving in this “tube™ or cylinder of
compressed air, which, in effect, provides it
with its missing tail, when properly held
to its course by suitable marking, that las
not, so far as | am aware. ever been con
sidered in the tlight of a spherical projec-
tile. and that is the action oi the vacuum
behind the hall.

I know that it sounds funny, but it will
not do so to the airman who knows that the
upper part of his wing. or the area of
negative pressure, does ahout 66 per cent of
the lifting.

Looking again at Fig. 1. you will sce
that the air at E and F is still compressed
and that it. therefore, is doing to the golf
ball exactly what you do when you “fire”
away a melon seed by squeczing it between
your thumb and foretinger. I cannot in the
space at my disposal compute this force,
but it is thete.

‘Boiled down." we might say that the
reason the marked ball will fly hetter than
the smooth is that the indentations set up
more f{riction, especially laterally, and sa
counteract. hetter than can a smooth ball.
any attempt to push it sideways that comes
from defective center of gravity or unequal
dividing or density of the compressed air
current on the front portion of the bhall at
the point A.



Memorandum Pad Everlasting

DESK memo pad is

one of the potential
powers in the busy
man’s day.
The iltustrations herewith
show the latest idea in ever-
lasting memo pads — one

New Memorandum Pad From

Which the Writing is Eradi-

cated by Simply Pulling Up On
the Paper Sheet.

upon which the writing is
done by means of a hlumt
pencil. having a  rounded
steel point, and this pad re-
quires no renewal paper,
tablets, etc. Its secret lies
i the fact that a thin coat

ing of parathn wax is
placed over a dark surfaced
bottom on the table, while
over the parafined layer is
placed a piece of tracing
paper  or rather cloth.
\When written upon with
the steel pencil, the writing
becomes visible owing to
the action of the wax hold-
ing the cloth or paper dow.
tightly, and causing the
dark surface behind it to
how thru.  When the
memorandum is no longer
desired, the writing

wiped off simply hy lifting
up the paper. the action
being quite magical indeed.

Machine Mills, Drills and Grinds

HIS universal hench machine is a re-

cent product of a Detroit manufac-

turer and might he considered a
comiplete machine shop equipment for the
use of small shops where production is
not the great requisite. In this machine
the upper spindle head can be set at any
angle ahout a horizontal axis as it is di
rectly connected to the !4 H.P. motor
The lower spindle can be set at any angle
desired. as well. It is possible to drive
the lower spindle from a small pulley on
the lower end of the motor and the proper
belt tension in any position is attained hy
the belt ruming on a double idler pulley

New Universal Machine Which Mills, Drills, Turns

and Grinds—An Ideal Machine for the € nall Shop.

The Machine is Operated by a Comuva.t Electric

Motor and Can be Adjusted Quickly for Any Pur-

pose, Two- Views Below Show Valve Grinding
and Piston Grinding Arrangement.

By ALLEN P. CHILD

fastened to a spring on an adjustable
shaft.

Grinding operations, both external and
internal, may he accomplished with this
machine as well as any class of cutter
grinding.  The grinding range is such that
holes as small as ° inch in diameter
may he ground as readily as the outside
diameters o!  automobile pistons. Small

turning operations such as regrooving of

pistons and the turning of small armatures
may be conducted hy mserting a4 tool in
the lug to the left of the upper spindle
By placing a drill clhuck in the place of
the abrasive wheel on the upper spindle
small drilling or milling operations may
he done. For this purpose a large pulley
is used to reduce speed.

The upper spindle has 1 inch travel,
the lower spindle has 2% inch vertical
travel with 834 inch vertical adjustiment
and 7 inch horizontal travel. The lower
spindle is provided with a full length
straight bearing. with a 45 degree taper
head so as to give Y2 inch bearing for
thrust. This lower spindle is also equipped
with a 4 inch universal scroll chuck.

Top Center View Shows Commutator Being Turned
and Undercut. Two Views Below Show Piston
Drilled in the Universal Machine, and the Lower
Photo Shows Piston Being Regrooved. This
Machine is One that the Editors Have Been Ex-
pecting for Yenrs.




A Player Cormnet

LAYER pianos have been with us
for muny vears, but the latest idea in

antomitic playing musical instruments
is the player cornet here illustrated in use
by Master Barrie Darcwski. voungest son
of Herman Darewski, noted music composer.
The secret of the mmstrument lies in the
special perforated paper roll, which is eni-
ployed for each sclection to be played, and
the simple act of blowing into the cornet
monthpicee,  causes  the  perforated  paper
strip to work its way through the valve
mechanism, and thus sound the notes.

Automatic Socket

A long ncc(]e(l invention is shown in the
cnt. Thissocket auro-
maticaily interposesa
brief interval of delav
between the act of
switching off a light
and the actual circuit
) breaking movemem
of the switch which
extinguishesthe light.
The device worls
otherwise like an or-
dinary switch, the
lampbeing lighted the
instant the switch is
turned on.

The first form of
socket switch to le
put on the market is
a puil socket of theat
tachment styvle,which
can be inserted in any
medium base socket
outlet and works with
anordinarylampbulb.

The delay-causing
agent is the thermo-
static element, recog-
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Pull here nized in engineering
and light fields as absolutely
will avto- dependable and per-
‘matically manent in operation

o out in This pull socket
about one makes possible the
minute. convenience and

safety of leaving a
fully lighted room.

Pull here It serves the full pur-

poses of expensive
wall switches and is
cven more con-
venient, for the light
still shining from the room one is leaving
enables lim to see his wayv to the light switch
af the room he is about to enter.
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A New Tooth Brush

The  Illustration
Shows a New |
Form of Tooth
Brush With
Which All the
Surfaces of the
Teeth, Both the
Back and Front,
May Be Cleaned
Thoroly. The
Brush Is  De-
signed With a
Pivoted Handle
to Facilitate
Thoro Cleaning of
Both Front and
Side Teeth. The
Handle and Brush
Are Separable and
Refillers May Be
Obtained.

Master Barrie
Darewski Playing
the Latest Me-
chanical  Cornet.
Mr Darewski
Sr., Has Acquired
the World Rights
to This New De-
vice—the Player
Cornet.

form of tooth brush, with which all thesur-
facesof the teeth maybecle'mcd simultane-
cusiv and in the proper way. The design of
thc brush is unique in that the brush proper
15 pivoted on the end of the handle instead of
bemg fastened rigidly thereto. This permits
the use of the brush at all angles without
corresponding inconvenience in handling it.
The handle and the brush are separable,
and refillers may he obtained which is the
same s purchasing a new brush with the
exception that the same handle is used.

‘[N the illustration herewith is shown a new

The bristles used are of first quality, and
each tuft is trimmed to a sharp point to in-
sure a perfect cleaning of the spaces between
the teeth.

The refillers are sterilized and sold in a
scaled container, three in a box, and will
be found very useful and economical, as they
may be purchased in different grades.

In use, the brush is placed over the top or
bottom row of teeth, and pushed along them,
at the same time tilting the brush from side
to side, allowing the celluloid ends to gently
massage the gum.

D. C. Bell Transformer

It seems an anomaly wien a house or
office, wired for a direct current, from a
110 or 220 volrs orential, relies upon in-
efficient drv barreries to operate its hells,

Something Needed Badly

—a Direct Current Bell

Ringing Transformer.

Compact and Well Built,

It Is Suitable for Large

or Small Bell Installa-
tions.

When power is bought from the public
service company, the average maximumn
rate is 10 cenrs for the ahove quantityv—
quite a difference.

buzzers, and outher signaling apparatus.
The apparatus we describe, by means of

a pole changer and step-down transformer,
lakes off an alternating current from either
of the circuits mentioned, reducing the
potential to both 10 volts and 20 volts in
the one apparatus. This low voltage
together with the protecting elements of
an alternating current system operating
clectro-magnetic apparatus, makes it a
rerfect substitute for the dry battery, and
more than this it is to be considered a very
great advance thereon. A kilowatt-hour
of ¢nergy obrained from dry batteries may
cost several dollars.  The figure of sixteen
dollars is even given as a possible figure.
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It is not only a question of economy hut

of convenience. It is most annoying to
find batieries suddenly weakening, so that
they have to be replaced to put the signaling
system in order. The first notihcation
received of the breaking down of the system,
is often the coniplete cessarion of the opera-
tion, so that evervthing stops until a new
battery is installed. Each of the apparatus
has two secondary potentials, 10 and 20
volts, thus doubling its range of capacity.
A single dry cell is used to close a relav,
which takes so little current, that the hat-
tery will last for many months.

\We are only heginning to fully use the
public service electrical supply.
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By C. M. LANCASTER, D.C.Ph.C.

LI school children remember the

explanation of the formation of

coral. How, unguided. it deposits

minygte cells, which give up their

life and hecome ossitied or petri
fied into tiny, porous, plant-like shapes.
Closely examined, these deposits have the
appearance of bone which has been dried
or in what is known as the macerated
condition. Take for comparison pre-
ferably a cross section of bone from which
the organic matter has been burned away
and tiny cells or pores much like the coral
will be found. It will be seen that in the
coral, the cells, after being built up, be-
come dead matter, while in bone the cells
becoming living organic tissue, capable of
heing sustained by ineans of blood vessels
which pass thru the small canals carrying
nourishment to them and absorbing from
them red blood corpuscles. Bone 1s won
derfully made and considering that 50 per
cent. of it is water, its great strength is
really marvelous.

Bone is ever building or changing, hard
ening into more calcareons material until
in old people it becomes very brittle, but
in childhood and youth the cartilaginous
cushions are so constructed that the un-
completed growth is protected during the
most active period of our life

Upon examiming the cross section of a
porous bone the similarity to coral will he
readily observed. Noting this feature of
porosity in the coral connected with its ex
tended reflection in a glass goldfish bowl.
it will be very interesting to watch the
changing of these pores into lengthening
columns and upreaching and down dipping
extensions which finally unite, as in the
bone, and take their places as columns.
shown above. It will be seen by a closer ob-
servation that the reflection of the coral is
considerably magnifiel and offers a con
tinuous change of view to the observer
owing to the water lens in the bowl| adapt
ing itself to the vision of the observer.
A change in the angle of vision produces
a different aspect of the growth. When
the angle is adjusted to the focus of the

How Strangely Similar
1o the Growth of Bone
is the Appearance of
Coral. If Coral is Sec-
tioned it Will Look
Just as Porous as Nat-
ural Bone. Growths
Similer to the Canals
in the Bone Will be
Observed, Particularly
When the Coral is
Placed in a Fish Bowl
As Herelllustrated and
Examined from the
Cutside of the Globe,
The Water Lens
Formed by the Bowl of
Water Not Only Adapts
Itself to the Continual
Change of View of the
Observer, But Also
Acts as a Magnifier,
Permitting Small, Yet
Quite Accurate Mag-
nification, and Ena-
bling the Object to be
Viewed More Dis-
tinctly.
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individual, the small projections cause the
coral to tuke on the appearance of a longi
tdinal section of bone in which the spic-
ules advance, resembling actual growth at
an apparently high rate of speed. [t must
be remembered that in life this apparent
growth would require many months. Ex-
amination of the accompanying hgures will
prove very interesting to students in X-ray
work. Fig. 1 shows the femur which is
the largest bone in the body. The picture,
Fig. 6, is drawn from an X-ray taken at
birth. Notice the points where it later
unites with the skeleton; not even the ar-
ticulations are yet formed and it is also
separate from the epiphysts of the knee
hones. which have not as yet been formed.
The femur develops very slowly uniting
with the skeleton at the eighteenth year.

The other figures, 2 and 5, illustrate
the similarity of soft. bony tissue to coral
formations ; 3 and 4, the femur under vari-
ous stages of development.

Electrical experimenters may see in the
varicty of coral known as mushroom

coral (Fig. 5), the septum or spine which
as the corpus collosum divides the bhrain
of man, separates the two halves of the
coral formation, regardless of whether its
shape is round or oval. These halves are
more securely united at the point where
this septum exists. From its line flow other
formations like the spinal nerves from the
spine of man. These take the symmetrical
stapes which have to do with the out-
ward form of the coral structure. Liken
it to the two poles of a magnet and asso-
ciate if you can some governing f{ree di-
recting the manner in which the tiny coral
insects shall so deposit themse!ves as to
leave so wonderful a monument of their
life work.

It is interesting to note that the skele-
ton in the adult cousists of 200 distinct
hones. There are 26 in th: spine and
vertebrae, including’ the sacrum and coccyx.
The cranium contains 8, the face 14, thz
hyoid, sternum and ribs 26, and the upper
extreniities 64, while the lower contain 62
hones. In this enumeration the patellae are
classed as sceparate bones, but the smaller
bones in the ear and the sesamoid bones
are not so included. FEvery bone in the
hody is of course subject to fracture, some
more so than others. There are two types
of houes developed in passing from the em-
bryonic to adult life. hone tissue itseli ap-
pearing relatively late in the embryo. Thus
we have the mcembrane hones of the face
and craninm and the cartilage bones which
replace the cartilaginous skeleton of the
adult. These cartilage bones are not simply
transformed from cartilage by the deposi-
tion of calcium salts, but represent new tis-
sue which is developed as the cartilage is
destroyed. If hone is injured or frac-
tured, new bone is developed by the
osteoblasts or bhone-making cells, derived
cither from the periostewin (the sheath
surrounding the hone), or from the bone
marrow. This repair of the fracture is
usually preceded by the formation of car
tilage  (knuckle-like structure), which
unites the ends of the bones, and ts subse-
quently changed 1o bone. In the adult the
pertosteum, more so than the bone marrow,
causes the regeneration of the bone tissue.
It is strange that hone is rather rapidly re-
paired in children and young adults; but
the knitting of bone is rather difficult after
life has proceeded for forty or more yvears,
although strange incidents son.ctime occur.
For instance, there is a case on record in
which a woman 82 years of age fractured
hoth legs and one arm; eight weeks later
she was quite well and about.

(Copyright by Author)

The Femur, or Long Bune of the Body, is Here Shown at No. 1. At No. 2 We See the Head and Neck

of This Bone Cut Away to Show the Soft Bony Cellular Formation.

At No. 3 is the Femur Just Before

Birth, and No. 4 Illustrates the Epiphysis of the Bone Uniting with the Shaft (the Epiphysis is the Round

Knob or Head). At

No. 5 We Show the Lace-Like Formation Found in Mushroom Coral, Remarkably

Similar to the Structure of the Human Bone, and Fig. 6 is an X-Ray of a Child at Birth. This Illus-
trates the Frail, Incomplet- Skeleton Founa in Infants.
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Magnesite Composi-
tion is the New Sub-
stitute  for Wood,
Which is Being Hailed
as One of the Greatest
Advances in Architec-
tural Design Construc-
tion in Many Years.
The Large Center View
Shows a_ Beautiful
Stairway Finished in

Magnesite Composi-
tion in a California
Residence. This Sub-

stance Forms a Hard,
Water-proof Surface
and All Corners Can
be and Are Invariably
Curved, so that No
Dirt Can Collect in
Them. The Stair
Treads Are Scored to
Prevent Slipping, and
the Risers Are Easily
Decorated, as Shown,
With Insets of Colored
Magnesite Tile. Tile
in Various Finishes is
Also Made From this
Composition. Inset
Photo Above Shows a
Lady's Head and Bor-
der Molded in Mag-
nesite Composition for
Wall Decoration
Which is Much Cheap-
er and More Durable
Than Wood for Thi
Purpose.

Photv Ahove Shows Two of
the Fuinaces Used in Re-
fining Natural Magnesite.
Rock Decposits Are Mined
From the Ground and Re-
duced to Crude Calcined
Magnesia. This is Ground
to a Fine Powder, Which is
Ther Mixed with a Coerse
oc Fioe Aggregate, Depend-
ing on the Finish Desired.
Te¢ the Magnesite and Ag-
gregate Are Added Maog-
nesium Chloride in a Suffi-
cient Quantity to Give a
Consistency of Plaster.
Color Can be Admixed With
the Cormrposition and Both
Coarse snd Fine Grades
Are Available.

ad

A Substitute for Wood

AGNFESITE is a material po

sessing properties of - such i
verse  natus that it may be
used as a building material i a

home in so many widely differ

ent wavs that no lavman will recognize it
o the same substance. 1t is primarily
magnesium carbonate, which, under various
trade names, now cnters 1mito the construc-
tion oi homes. hotels, restaurants, halker
jes. railroad depots. country clubs, office
buildings. factories and even occan stcam
ships.  Its uses are legion: in one form
or another it has served as floor. wall.
roof, stairway. drainboard. sanitary base.
shower enclosure. bath tub cncasing. fire
place tile. ornamental wainscoting  coun-
tershelf, medallion and  fancy entrance
name plate over i soit drink cmporium.
The Samson quarries on Samson Peak.
San Benito County. California. produce
large quantities of natural magnesite
Rock deposits of it are taken cut of the
mountain. ground and reduced to crudce
calcined magnesia. This must be ground
10 a fine powder. almost white in color
With this powder is mixed a coarse ay
gregate when the first or scratch coat is to
be made: a fine aggregate for the finish
work. To the magnesite and aggregate are
added magnesium  chloride in sufficient
quantity so that a mixture about the con-
istcncy of plaster is obtained.  When
flaors, walls. drammboards. stairways or any
other monolithic surface is to he made.
this moist cemposition is applied with &
trowe! to a Joundation which has had its
surface roughened or covered with small

By PERSIS BINGHAM

mesh chicken wire on regular metal Jath
Usually the work is done in two coits.
\When color is desired. this is mixed with
the fuush coat

Onie of the first uses to which magnesite
composition was put in the building line
was the covering ol wooden drainboards in
the kitchen. Wood is never a satisfactory
material where water must be frequently
applied.  Marble and opalite ure tw ex
pensive for the small house. but magnesite
composition is of moderate price, thor-
oughly waterprooi. its suriace smooth as

lass and very hard.

The success of the drainboards induced
far-secing builders to try out magnesite
floors in the kitchen and bath. These also
proved so popular that materials and work
manship were experimented with and im-
proved upon until now two and three
tinted floors in patterns can be turned out
of such a high quality that clubs. banks
and office buildings usc them extensively.
The surface is not so hard on the feet
as cement or tile. and heing impervious
to water, is more permanent than wood.
The first magnesite floors were laid di-
rectly on foundations of cement or rough-
cued wood. but now the foundation is
covered with a resilient material hefore the
magesite is laid. which insures a surface
as springy to the step as a soft carpet.
Frequently a magnesite border is used with
a linoleum center: by mlaying strips of
magnesite. a large floor of this kind may
he covered without a seam.  As the mag
nesite seals the edges of the hnoleum and
prevents deterioration, the life of the lat-
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ter is materially increased. By using the
resilient undercdat the linoleum  hecomes
as comiortable to the step as a padded
Brussels carpet

As a stair material magnesite achicves
one of 1ts greatest triumphs. It is water-
proof. sanitary, hard and lasts indefinitely.
Cleanliness is one of the first requisites
of a stairway, public or private, and this
is comparatively easy with a waterproot
surface on which ull curves have been
rounded so that no dirt can collect there
On public stairways the treads are scored
to prevent slipping. and the risers decora
tively treated with insets of colored mag-
nesite tile. as shown in the attractive lobby
here illustrated

Next to the monolithic form of cover
ing, the most popular is the unfired tile
These tiles can be made any size. pattern.
color. shape or design. either flat or
molded. Their method of manufacture is
similar in its first stages to that ol the
kiln-fired product. but no heat is applied.
A mold is cast and the magnesite mixture
is poured into it to set. Sometimes coior
is applied after the tile is dry, sometimes
liquid pigment is added to the moist mix-
ture. Any gradation of tint may be
achieved with a fair amount of accuracy
as the tile does not have to be fired, which
prucess vsually involves a change oi color.
Unfired tiles are not brittle and possess
great tensile strength. even resisting ham-
mer blows without cracking or chipping.
These tiles are used for fireplace Tacing.
ornamental  wainscoting  and  insets  or
whercver ornament or pattern are desired.



The Accompanying Photographs
Show the Latest French Idea in
So-Called “Bicycle Canoes.” By
Means of the Gear Transmission
Shown in the Close-up at the Ex-
treme Right, the Canoeist Sits on
a Comfortable Seat and Simply
Pedals Away Just as if He Were
Pedalling a Bicycle. This Clever
Gear Arrangement Converts the
Rotary Motion in One Plane to
Rotary Motion in a Plane at Right
Angles to the Keel or Axis of
the Hull. As Becomes Evident
from the Top Photo, Several of
These Pedal Propelling Machines
May be Placed in a Row to be
Used by Several People Simul-
taneously, All of the Shafts Being
Connecl.eq Together, and Thus
Transmitting the Total Power De-
veloped to the Single Screw Pro-
peller at the Rear of the Craft.
The Steering is Accomplished in

the Usual Way by a Rudder.

AVIGATION
complished in
actually know a

mechanisms, which use the movements of
bicycle pedals to transmit the power for

on the water is ac-
many ways. We
whole series of

propelling the apparatus. Al kinds and
methods of propulsion are used, including
ordinary screws, paddle wheels, endless
chains with paddles and ordinary oars,
imitating the movement of the oarsman.
The propeller has always been used for
hydrocycles. The original model is that
which employs the movement of automo-
bile pedals for driving the screw and the
canoe, but the passenger who turns the
mechanism for the paddle, is seated like
an ordinary rower, contrary to the arrange-
ment which puts the passenger on a saddle
just as if he were on a bicycle. The meth-
ods are of interesting application to those
who cannot row and particularly to those
who have lost the use of their arms. Just
at present, a satisfactory solution has not
been reached because it is believed that
it is necessary to adopt the habitual posi-
tion of the body of the bicycle rider.
This new little apparatus employs a train
of gears fixed in the hottom of the canoe.
which may be worked by pedals and this
makes it easy to carry out, because it
allows invalids to avail themselves of the
service of the motor without the driver
having any noticeable fatigue, even after

Bicycl

very long trips. The form of the boat
should be adopted to this style of pedal
propulsion, and the apparatus can be
coupled together, so that two motors work
at the same time. In this case the two
pedals are set at right angles to each
other, so that there are no dead points
in the movement, and a fly wheel will
not be required. Otherwise, the dead
point is not of particular influence, as long
as the motor is in motion: even if there is
only a single motor, this motor will
transmit  its movement to the screw.
To go backward, it is necessary to
pedal the reverse way. For fifty turns
of the pedal, the gears give 750 turns to
the screw. Taking in consideration the
compactness of the pedal-motor, which is
only 12" high, its slight weight, which i
only 25 pounds, all can be casily placed
in new and old boats.

To install the motor it is not necessary
to put it exactly in line with the propeller
shaft for a universal joint between the
motor and screw is employed. This joint
permits the motor to work with the great-
est facility. The draft of the boat is not
greatly increased on account of the slight
weight of the mechanism, and it is possible
to go about in the most shallow water.

The passenger who does his pedalling
is in the most comfortable position using
little effort with his legs for he is reclin-

Canoe

mg as if in an arm chair. He steers the
boat in the proper direction, and both
hands are free so that it is possible to
give himself up to additional occupations
—reading, smoking or holding hands with
his sweetheart. A motor of this kind can
be adapted very nicely for small sailing
canoes. Then of course when the wind
fails, we have to use mechanical ways to
return to our starting pier. Under these
conditions our motor would be useful.
There is no need of making the objection
that the screw offers an extra resistance
to the speed of the hoat, because the wind
being a force. it is evident that vou can
use all you want of it, to overcome this
small amount of extra resistance. On the
other hand, it is possible to arrange the
screws so that for sailing their resistance
will disappear and interesting models of
these feathering propellers have been pro-
duced in several varieties. The use of the
pedal motor on these little sailing canoes.
will be therefore of great service to tour-
ists, hecause it will permit them to hreak
away from the necessity of having wind
for continuing their trip. The fatigue
which ensues upon the working of the
pedals is much less in amount than with
oars, which are often quite heavy. The
action of the screw is much more effica-
cious for the same amount of power.

Denatured Alcohol Blamed for Deaths

Denatured grain alcohol rather than
wood alcohol has heen responsible for
most of the illness and deaths from the
alcohol poisoning reported lately is the
opinion of an official of one of the largest
American alcohol concerns. The country
has heen flooded with denatured alcohol,
he said, and it has been freely distributed
in bootleg circles.

He called attention to two formulas
recognized by the Prohibition Commis-
sioner and used in manufacturing toilet
articles. Grain alcohol, treated in ac-
cordance with one of these formulas, is
being widely distributed in five-gallon
sample cans which can be purchased for

experimental purposes without a permit.
he says, and bhootleggers are obtaining
large numbers of these cans.

Bootleggers who have a knowledge of
chemistry or who are associated with
persons versed in chemistry recover the
ethyl alcohol. it is stated. while the others.
who are in the majority, simply color the
stuff and sell it for whiskey. The author-
ity said that the *“whiskey” put out with
simple coloring added is deadly and has
caused most of the illness attributed to
wood alcohol.

One of the formulas provided for com-
bining 100 gallons of pure ethyl alcohol,
and ten gallons of acetone. The other
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combines 100 gallons of pure cthyl alcohol,
one gallon of isopropyl alcohol and sixty
ounces of either U. S. P. alkaloids or salts,
quinine bisulphate, quinine hydrocloride.
cinchonidine or chinchonidine sulphate.

The acetone, it was stated, lacerates the
stomach and the isopropy! alcohol para-
lyzes the nervous centres. Antidotes for
wood alcohol poisoning do not combat
cither one of these chemicals, he added.
In the majority of cases the attending phy-
sicians do not know that acetone und iso-
propyl alcohol have been taken into the
systemn and thereiore do not give the
proper treatment.



Scientific Problems and Puzzles

THE MECHANIC'S PULLEY SYSTEM

MIEECHANICAL genius, the other

day. said that he was tired of the

old-fashioned block and falls and

that he believed he could rig up a

system that would beat the ordi-
nary kind all hollow. After due delibera-
tion, he set up his scheme as shown in Fig.
1 and offered to bet that there wasn’t a man
in the shop that could tell what weight. at-
tached to the lower pulley, would he halanced
by a downward force of 100 pounds applied
to the rope A. Would you take up his bet
and what would he your answer?

THE FLOATING CAKE OF ICE

Little Jimmy. while “sperimentin’®’ one
day. brought in a cake of ice and floated it
in a pan full oi water. His mother was dis-
mayed for she declared that as the ice
melted, the pan was bound to run over and
sop everything on the table. Jimmy. how-
ever. was sure it wouldn’'t, for, as he said,
‘the ice gets smaller and smaller as it melts,

NO. 1 OF A SERIES

doesn’t it, mama?" Well who was right.
and how would the level of the water in the
pan hehave? (See Fig. 2).

THE FLOATING BALL TRICK

A magician on the stage took a light ball
i his hands. “You will ohserve,” he said.
dropping the ball on the floor. “that this
ball will fall of its own weight. However,
if 1 charm it a little with a stream of com-
pressed air directed oter the ball, we see at
once that the little sphere no longer obeys
Newton's law of gravitation but spins un-
supported in the air, clinging quite closely
all the while to the invisible stream of air
from the nozzle. And now will some scien-
tific member of the audience kindly step
forward and offer us an explanation of
this phenomenon?®” (Sce Fig. 3).

THE MYSTERIOUS BOAT

Cut a ptece of cardboard. about an inch
long, into the form of a little hoat (Fig. 4).
Into a notch in the stern of the boat fit a

By ERNEST K. CHAPIN

iresh crumb oi gum camphor and float the
hoat i a pan of clean water. How do you
account for the motion of the boat? Would
a battleship move under the same power?

THE BAROMETER TUBE
A boy had a piece of glass tubing which
he intended to use in making a mercurial
barometer. On examining it carefully. how-
ever. he discovered that the tube was not of
uniform hore. Would his barometer be m-
accurate on this account?

ICE WOULD BE
THE SLIDE?
A lad weighing 150 pounds ran at the

rate of 20 feet per second toward a level

sheet of ice and slid until he was stopped by
the friction of the ice against his shoes.

Now if the ice was at zero degrees Centi-

grade, and if we may assume that all of the

friction was effective in melting ice, how
much ice would be melted by his slide?

(Sce Fig. §)

(For answers to these Problems,sec page 484)

HOwW MUCH MELTED BY

What Weight Attached

to the Lower Pulley

Would be Balanced by a Downward Force of
100 Pounds Applied to the Rope A?

L

| |

I

WATER |
o ©

il / W

When the Cake of Ice Placed in the Pail of
| Water Melts, Will the Water Spill Over the
Side of the Pail or Not?

How Do You Account for the Fact that
the Ball Here |Shown Defies the Law of
Gravity When a Stream of Air is Played
Over the Top of It, the Ball Floating in

the Air as Shown?

} A Paste-Board Boat With a Piece of Gum

Camphor Attached to the Rear Will Spin

| Around Merrily in the Tub of Water. How Do
You Account for This Phenomenon?

PASTE ROARD P
ROoAT

CAMPHOR

i

How Much Ice
Would be
Melted by the
Friction Be-
tween the
Slider’s Shoes
and the Ice?

Scientists May Baffle Disease

A solution of one of the questions which
has baffled the medical science for years
mayv be found as the result of discoveries
made by Dr. Leonard Elv and his associates
in the Stanford University Medical School.

The findings of Dr. Ely indicate that
the same amoebae which cause dysentery
are also responsible for a chronic type of
joint inflammation known as arthritis de-
formans. \While the report is a prelimi-
nary one, further studies arc being made
to confirm what may prove to be not

only one of the striking recent medical
discoverics. but also one that offers a
probability of providing a satisfactory
treatment for patients suffering from this
discase.

Heretofore this type of ailment has been
considered practically incurable.

If their discoveries are substantiated.
several known methods of destroying the
amoeba histolytica when it has invaded
the body are now known to science.
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Scientists have been working for many
vears on the subject of arthritis, practically
i its relationship to diseases of the teeth
and the tonsils.

Final scientitic proof of the discovery can
come now only through animal experimen-
tation, but it is probable that the immediate
attention of the medical profession and of
rescarch workers in general will be attract-
ed to this ficld so that more evidence will
rapidly accumulate.



First Pr.ze $26.00

SECRET SWITCH FROM PULL
SOCKET

The secret switch shown in the accom-
panying illustration is so simple that anyone
can attach one to their car. There are so
many convenient places to attach the switch
(pull chain socket) to, that no two people
are likely to have their switches in the same
place. The pull chain socket is clamped to

|r/‘Z?/se button

e

0 Sspark coll 7 8
= \Pull- charn - socket

Faise bolt or Screw

e e

j Solderea”

Floor boords
o sk pans/

F 7o baortery-
Pull- chainy socker

A Chain Pull Socket M kes a Good Secret Switch For
Protecting Autos. againat I'neft, When Hidden And
Operated in Some Such M nne. As Here Shown.

any convenient place under the car, in back
or under the seat. or hehind the dash panel.
The pull chain leads to a false button in the
seat cushion. or perhaps to a false screw
or bolt in the floor or dash panel. By giv-
ing said false button or screw one pull, it
will make connection between battery and
spark coil; a second pull breaks it; a third
connects, etc., ctc.

It is casily and cheaply made, simply man-
ipulated and can be well hidden.

Contributed by AporpH F. Lonk.

Second Prize $16.00

A MOTOR SHOPPING REMINDER

Did you ever go shopping in the car and
come home without the articles that you
needed most ?

A sheet metal box is made, and a clamp
arranged, so that it may be fastened to the
steering column.  As shown in the illustra-
tion. a roll of memorandum paper is mounted
on hrackets in one end of the hox, and a
slot i1s cut in the top of the box, through
which the paper may be pulled out as needed.

An clectric door bell is mounted on the
bottom of the box. and a small arm cut
from sheet metal of the shape shown, is
mounted directly 1o one side of the bell clap-
per. A hinged cover for the memo. paper
1s now arranged with an arm bent at an
angle to it, which is inserted through a slot
in the top of the box. This is hinged so as
to allow it to swing freely, and a spring is
attached as shown. A small spring is also
attached to the pivoted arm inside the hox
The bell is connected in series with a switch
and the clutch pedal as shown.

When installed, the apparatus works as
follows: Before you leaye liome, write your

TR

$50.00 IN CASH!!

INDLY note a change in this contest.

For the coming months we would

like to reccive from our contributors
articles on the following subject:

ELECTRICITY ON THE CAR

We believe that there are hundreds of
new electrical ideas that can be incorpo-
rated in the car that our readers would
like to know of. What we are particularly
interested in are novel stunts, new devices,
new kinks, and new hints made possible by
the e.ectric current.

In order to win a prize the first requisite
is that the device or suggestion be practical.
The term PRACTICAL will be the keynote
of this contest.

You will be more apt to win a prize if
you will design the device yourself, and
make a photograph of it, sen(ﬁng the samc
to us. Ideas arc all right, but the reader
wants to sce that the device actually has
been made, and WORKS.

The following prizes will be paid:

. FIRST PRIZE... . .. $25.00
SECOND PRIZE. .. .. 15.00
THIRD PRIZE 10.00

All other accepted articles which win no i
prizes will be paid for at the rate of $1.00.
Each article submitted should not be longer
than about onc hundred to two hundred
words.

Address’ all manuscripts
“MOTOR HINTS,”
tion.

to EDITOR
care of this publica-

list of the things required on the paper, then
close the cover and proceed.

When you stop in front of a store, and
before you get out. close the switch.. Now.
when you come back to the car, you start the
motor. and as you step on the clutch, the
bell inside the box rings, the clapper swings
the pivoted arm out, disengaging it from
the cover arm, and the cover flies up. The
bell ringing calls your attention to the memo-
randum, which is now exposed to view. and
you are able to see at a glance whether or
not you have everything that vou intended
to purchase. If so, turn the switch off. and
the bell stops ringing. The cover can now
be pressed back into place.

Contributed by Joux E. Bostow.

1Ed. Noic. Suppose a policeman thinks

that the bell ringing is a “Stop Thief
IVhat then?]

Alarm”

TO BATTERY

T

BRASS OR //
COPPER STRIP

N

After Shopping, When You Press the Clutch Pedal, the
Bell Rings and the Men.o Pzd is Exposed to View,
Thus Aiding Your Memory.
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Third Prize -$i0.00

SECRET PUSH BUTTON SWITCH

In the illustration herewith is showu :
switch system whereby one will never he
troubled with faulty connections. as is ofter
the result with lome-made switch devices
Fasten an ordinary push button switch Ix
tween the outer and inner sides of the car

Outer arna Inner sides of
I — caor bm}’

Match 3

Fust
button
- Swilch

vl
allow

entrance -
of match

A
Wires connected i seres
with batlery and ignition
Swifch

A Push Button Switch Placed Behind Dash, to te
Operated by Match or I“l{ail Through Hole is a Good
rick.

hody. and connect this in series with the
hattery and ignition switch. Drill two lholes
thru the sheet iron side of the car. opposite
the two push buttons. These should be
just large enough to admit a match or nail,
with which the circuit can be made or
broken.

Contributed by Joxas Bysere.

VARIOUS AUTO THIEF-PROOF-
ING HINTS

Thief-proofing the auto can be done in
a variety of ways. The best way. how-
cver, is to use a lock. If this does not
appeal to the owner, there are other ways
to prevent the operation of the car. One
of them is to use a two candle power
bulb set in a lamp socket in the instru-
ment board, and connected to the primary
ignition circuit, in such a way that when
the bulb is removed the current is shut
off. When the owner leaves the car. he
drops the bulb in his pocket. This idea
has a variety of modifications. A fuse
might be used instcad of a bulb, or a hid-
den switch located under the cushion,
cowl, or back of the instrument board.
[f the carburetor has a spring controlled
air valve, drill a tiny hole thru the valve
guide and valve stem; so that when a pin
1s passed thru the valve. it is held open or
closed, and the motor reccives an improper
mixture. A padlocked damper on the in-
take or exhaust pipe can be used effect-
ively. The best place for it is on the
mtake pipe. Short-circuiting the safety
spark plug gap is effective with tinfoil or
line wire. As the ignition is shut off hy
grounding the primary circuit, an effect-
ive way is to ground the primary wire at
some place easy to reach, but hard to see.
If the cables leading to the spark plug
arc about the same length, they can be
exchanged so that no spark occurs at the
sarne time. A three-way valve can be
used to shut off the gas and drain the
carburetor at one turn of a rod extending
from the dash.

Contributed by ORvAL HARDEN,
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We Herewith Announce One of the Most Interesting Prize Con
in a Combination Device, for Practical Everyday Use, Such as
a Pen-Pencil-and-Eraser; a Perpetual Calendar Mounted in the Cap of a Fountain Pen; a
Flashlight and Battery; a Revolver Flashlight, Capable of High Accuracy in Night Shooting;
Paste Dispenser; an Electric Curling Iron and Comb Combined; an Electric Cigar Lighter an

M HIS SLEEVE TO
EAR WANTED

iOLD HERE HOLD QUT-//
WHEN SETTING  SIDE SLEEVE//
PMONTHAND RE-  LIGHTLY NEA
MOVING CAP THF't?l m%MN
TURNIME
2 HNDMONTH || 3

CIGAR
LIGHTER

10 - i

tests That We Have ever Conducted, We Believe. $50.00 in Prizes is Offered for the Three Best Ideas
Those Here Illustrated. The Devices Shown Above, and Which are Available on the Market, Comprise
Combined Cane-Umbrella; a Lady’s Hand Mirror With Self-Contained
Safety Guard for Ordinary Razors; Comnbination Tooth Brush and Tooth
d Flashlight or Trouble Lamp for Automobiles; and Finally a New

Automobile Novelty in the Form of a Combined Parking Light and Mirror.

“sCombination’” Prize Contest

NE of the most interesting thoughts

we had the other day while pass

ing through a New York shop was

the realization that many geniuses
apparently have not awakened to

the fact that there are innumerable oppor
tunities for making money by combin
ing in a certain novelty two or more ordi
nary everyday things, such for example, as
a pen-pencil-and-craser. This well-known
utility can be purchased in practically any
stationery store at prices ranging from 15
cents upward, and thousands of scheol child
ren buy them cvery year. One of the sim-
plest combinations of two distinct and valu
able utilities is perhaps a pencil with an
eraser attached on the end. Looks simple.
doesn’t it, but it took a little hard thinking
to bring about tlhis happy union between two
otherwise separate and distinct necessities.
A few months ago. we published in the
colunms of this journal. a description of an
interesting invention recently placed on the
market—a calendar fountain pen. This is
shown in the accompanying illustration. and
it should meet with undivided favor among
all business and professional pcople. for if
there is any one thing that a person either
hates or neglects to carry. it is a calendar,
and many valuable opportunities are fre-
quently lost through not having a calendar
at one’s finger tips, so to speak. A calendar

Combine two or more
everyday things
and win a prize

pen is a welcome "addition to the accessories
of husiness and professional life

The combination cane-wmbrella shown n
one of the accompanying pictures. is, or

$60.00 IN PRIZES

For the three best ideas for a combination device
made of two or more ordinary every-day things
like those illustrated above, we are offering $50.00
in prizes. as follows:

¥IRST PRIZE $256.00
SECOND PRIZE 16.00
THIRD PRIZE 10.00

This contest closes October 15th, at midnight,
and full details concerning the contest are given
in the accompanying article. Address all con-
tributions to— Editor of ‘“Combination Prize
Contest', care of this publication.

antn o

rather should be. a much desired novelty,
but for one reason or another, this is not as
popularty used as many other combination
appliances to be found in shops. The first
of this combination so far as the writer is
aware, was made in France. and first saw
the light of day on Broadway. New York.
ahout twelve or fifteen vears ago. but at
least one American manufacturer is supply-
ing the American market with a very good
improved model of such a collapsible um-
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brella. Manv a gentleman for one reason
or another. would like to carry a cane. but
while out walking. he might be caught in a
udden shower. and so perforce the distinct
utilitv of such a combination of two different
articles becomes patent

Then we have another meritorious novelty
m the mirror-flashlight. which may prove
extremely useful in milady's boudoir. but
particularly when she’s traveling: and the
men folks find it very useful in shaving.
especially when camping or traveling. Mr.
H. Gernshack has a patent on this combina-
tion mirror-flashlight. The battery is clev-
crly concealed in the hotlow handle of the
mirror. A push button for lighting the lamp
is contained in the handle also. and the wires
from the battery to the flashlight bulb. which
is mounted flush with the mirror surface,
pass under the glass inside the wooden
frame. entirely coucealed.

Did vou cver try to hit a bullseye with a
combination rewvolver-flashlight?  1f you
have not. you have one of the greatest
surprises in store that you ever experienced.
A fountain-pen type flashlight attached to
to the barrel of a revolver or automatic
pistol. should prove very useful for police-
men and other law enforcement officers. and
it is surprising how accurately one can shoot
with this combination of a flashlight and
pistol.  One simply pushes the flashlight

(Continued on page 499)



Practical Chemical Experiments
By Prof. FLOYD L. DARROW

QUALITATIVE ANALYSIS—FIFTH PAPER

Dissolving an Alloy in Nitric Acid Preparatory to the

Determination of Its Constituents.

N this article we shall complete the
analytical procedure for the groups of
the metallic elements.  Following this
we shall take up the tests for the
various acid radicals. and then be ready

for the systematic examination of an un-
kifown substance.

Ammonium  Carbonate Group. In this
group only two metals are included. They
are calctum and barium. Prepare a mixture
of small quantities of rather strong solu-
tions of calcium and barium chlorides. Add
a few cc. each of ammonium chloride and
ammonium hydroxide. Then add a solution
of ammonium carbonate and warm the mix-

tnre. The white precipitate that forms con-
sists of calcium and harium carhonates.
Filter and wash the precipitate.  When

subsequent groups must he considered the
filtrate should be tested for complete pre-
cipitation by adding a little more of the
group reagent. ammonium carbonate. In ad-
dition. the last traces of calcium and harium
must he removed by adding to the filtrate a
few drops each of ammonium sulphate and
ammonium oxalate solutions. This will
precipitate any barium as the sulphate of
that element and any calcium as oxalate.
To insure complete precipitation warm the
filtrate and allow it to stand for a short
time.

The main precipitate of calcjum and
barium carbonates should be dissolved by
pouring through the filter containing them
about 1 cc. of acetic acid. Repeat the
process until solution is complete.

Barium. To the filtrate add a few drops
of a solution of potassium chromate. A yel-
low precipitate of barium chromate will
forni, thus proving the presence of this
metal. Filter, obtaining a clear vellow fil-
trate, which will contain calcium.

Caleinm. Make the above filtrate alka-
line with the addition of ammonium hydrox-
ide. and then add ammonium carbonate
solution. A white precipitate of calcium
carhonate will form. proving the presence of
this metal. [f in the course of regular
analysis no precipitation should occur at this
point, add a few drops of a solution of am-
monium oxalate warm. and allow to stand
for a time. The appearance of a white pre-
cipitate of calcium oxalate proves the pres-
ence of small quantities of calcium. Am
monium oxalate is a more delicate reagent
for this metal than ammonium carbonate

When too much acetic acid has been added
the bariumi will not all precipitate as chro-
mate in the preceding procedure. In that
case a precipitate of barium chromate will
form in testing for calcium simply upon

Dissolving the Precipitates of Calcium and
Barium Carbonates by Pouring Acetic
Acid thru the Filter Containing Them.

the addition of the ammonium hydroxide and
before the ammonium carbonate has been
added. In that case filter off this yellow
precipitate of barium chromate before add-
ing the carbonate solution.

Soluble Group. In this group occur the
remaining metals, whose contpounds are
mostly soluble, together with the ammonium
radical, which acts like a metal. These arc
magnesium, sodium, potassium and am-
monium.

Prepare a mixture of the chlorides of
these elements. To a small portion of this mix-

e
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ture add a little each of ammonium chloride
and ammonium hydroxide and then a little of
a solution of di-sodium hydrogen phosphate.
Shake the test tube vigorously and rub its
sides with a glass rod. A white crystalline
precipitate of magnesium ammonium phos-
phate will form. In order to obtain this test
readily the solution must be concentrated.
Sodinm. 1f magnesium is present, as it
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Making the Test for Ammonia by Holding Moist Red

Litmus Paper in the Escaping Vapors.

is in this case, it must be gotten rid of before
sodium and potassium can he tested for.
To do this add a solution of barium hydrox
ide until an alkaline reaction occurs. Then
filter and remove the barium, which the
filtrate contains, by precipitation with am-
monium carbonate solution. \Warm and #l-
ter into a porcelain dish. Then evaporate
to dryness and heat the dish over the Bunsen
flame until it becomes a dull red in color
Shift the dish so that every part of it is
evenly heated. This heating will decompose
and drive off the ammonium compounds
present. but not those of sodium and potas-
sium.

\When the evaporating dish is cold dis-
solve the residue in a few drops of water
and make the flame tests for sodium and
potassium. Clean your platinum wire by
dipping it in concentrated hydrochloric acid
and heating it in the oxidizing flame of the
Bunsen burner until it no longer colors the
flame. Then dip the cleaned wire into the
solution and again hold in the oxidizing
flame. If sodium is present a very bright
vellow flame will be obtained. Ti the tlame
1s not brilliantly yellow, the color is prob-
ably due to some accidental impurity in the
reagents used.

Potassinm. Potassium gives a violet to
lavendar-colored flame. but in the presence
of sodium 1t will always be masked by the
vellow sodium flame. In order to exclude
the sodium flame and see the violet potas-
sium, ohserve the flame through two or three
thicknesses of cobalt-blue glass. 1f much
potassium is present, the color will at once
he apparent.

To be certain of potassium. however. add
a few drops of a solution of chloro-platinic
acid and evaporate to dryness on a water-
bath. Upon treating the residue with a little
water and alcohol a heavy yellow highly
crystalline precipitate will be seen.

nunonium Compounds. Since ammonium
comnounds have been used throughout the
analysis of the preceding groups as reagents.
and also because in the preceding group it
has been necessary to drive them off. it is
ohvious hat the ammonium radical must he
tested for in the original solution. )

This is accomplished by wwarming. not boil-
ing. a small portion of the original mixture
with either sodium or potassium hydroxides
and holding in the vapor a moist picce of red
litmus paper. [f ammonium compounds are
present the escaping ammonia gas will, of
course, turn the litmus paper blue.

Systematic Analvsis for the Mctals. Be-
fore proceeding with the analysis of acid
radicals it will be essential to any adequate
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mastery of. the preceding work to start with
a mixture containing some metals from each
group and separate and identify them. It
will also add to the interest if you will have
some friend prepare a number of unknown
mixtures for you to analyze.

In all such Work the utmost care must be
exercised. Beakers, test tubes and every
picce of apparatus must be perfectly clean.
It possible, distilled water should be used.
A chemist never uses anything but distilted
water in all qualitative work. In precipi-
tating the metals of each group complete
precipitation must be had ecach time.
Whether or not this has been accomplished
can be told by adding more of the group
reagent to the group filtrate. The filtrate
from each group must be preserved with
great care, for it. of course, contains all
of the metals of the succeeding groups.
Usually the washings should be added to the
filtrate. [f the resulting volume is large it
may be concentrated by evaporation.

Step by step yvou will eliminate the various
metals and be able to say with certainty just
which ones are present and which are absent.
Frequently the addition of a certain reagent
without the formation of a precipitation will
climinate a whole group of metals. Quali-
tative analysis calls for keen observation at

every point. A poor observer may miss
some metals altogether, as well as make un-
necessary work for himself.

Analysis of an Alloy. Excellent practice
in the analysis of the metals may be had by
the systematic determination of the metals
present in some alloy. Obtain a small piece
of an alloy, preferably one the constituents
of which you do not know. Then proceed
as follows:

Try first to dissolve it in fairly strong
nitric acid. To assist in the solution, boil.
If the alloy dissolves completely gold,
platinum. tin and antimony are known to be
absent. In that case dilute the solution and
proceed with the regular analysis for the
metals of the various groups, beginning with
Group |

[f a metallic residue is left gold and
platinum may be present. Dissolve in aqua
regia and proceed as already described under
Suh-Group B of Group I

If a white residue remains after dissolving
in nitric acid it may consist of insoluble
compounds of antimony and tin or of certain
metallic nitrates which are not easily soluble.
To dissolve any nitrates that may be present
add water and warm. Then filter and test
the filtrate by the regular qualitative process,
beginning with Group I.
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To determine whether antimony may be
present, wash the residue on the filter thor-
oughly and place a portion of it in a porce-
lain dish. Add dilute hydrochloric acid and
then a small platinum foil with a bit of
metallic zinc upon it. As already described,
if antimony is present the simple couple
that is sct up will generate nascent hydrogen,
which will reduce the antimony compound to
metallic form, leaving a black stain on the
foil.

To test for tin boil the other portion of
the residue with concentrated hydrochloric
acid and add an iron natl. This reduces the
tin compound, if present, to stannous form.
Upon the addition of a solution of mercuric
chloride, a white precipitate of mercurous
chloride will be obtained if tin is present.
This is open to criticism, as it is an indirect
test only.

We have now completed the systematic
analysis of the metals of the various groups
and shall be ready in the next-article for the
analysis of the acids. For it must be re-
membered that unless it is a metal, a metallic
oxide or a base, an unknown substance will
be presumed to contain an acid radical. We
are, of course, not considering here organic
compounds.

Rubbing the Side of the Test Tube with a Glass Rod

Magnesium,

Where

CCORDING to the information at
hand there are over a million anto-
mobile tires manufactured each

working day. That means a million rubber
tires worn out, navigating rough roads that
increase friction and wear, and 90 per cent.
of this costly destruction could be elimi
nated by improved streets and country roads.

It is a singular fact that most country
roads are kept in better repair than the
streets and roads within lesser distance of
the cities. In 30 Indiana and Ohio towns
that I recently motored through not one had
as good streets and urban roads as the state
highways. The mystery of it all lies in the
truth that the city officials have the time and
the help to keep their streets and ncarby
roads at lcast as passable as the country

in Making the Test for

Making the Flame Test for Sodium by Holding a Platinum Wire Dipped Into

the Solution, in the Oxidizing Flame of the Bunsen Burner.

Do All the Rubber

Tires Go?
By JAY G. HOBSON

roads, but for some unexplained reason most
city roads are so bumpy and rough that the
visiting motorist receives a jolty impression
that is anything but favorable to the town
through which he passes and probably
patronizes.

The fecling that I had when experiencing
the uninviting approaches of the various
towns throngh which I passed was one of
disgust and impatience with cach place so
careless as to neglect the most important
item in their community's growth, 1. ¢.. a
smooth approach and well-kept streets to
guide the visitors within reach, and when
departing to assure words of pleasure to
others hound for the same place. A good
first impression goes a long way, and this
holds true cven with auto-tourists who

are becoming more numecrous cach vear.

Therefore, in view of the choppy roads
over which rubber tires must carry the
sailors of the gasoline hoats it is little won-
der that so many rubber factories manage
to earn such handsome dividends by supply-
ing the public with rubber air containers for
their auto wheels. Some day when the cities
wake up and improve their streets, tires will
last longer and the rubber factories won't
have the monopoly they have now. An auto-
mobile without pneumatic tires would be
like a monkey without a tail, it could get
around all right, but the getting would never
be the same. That's the reason we have
never had a successful substitute for the
rubber tire.



Magic With a Conical Mirror

By JUAN CAMPS CAMPINS

HESE rather odd pictures become
common objects when viewed from
over the apex of a conical mirror.
placed in the circle in the center of
the object. We would suggest to the
reader that he enlarge the pictures with an

i
I

Fig. 3. A Most Surprising
Freak Among Optical Ex-
periments is the One Here
Illustrated. All You Need in
Order to Perform This Trick
of Optics, is a Nickel-Plated
Shaving Stick Can, or a Piece
of Nickel-Plated Pipe, or Even
a Piece of Tin Bent Into a
Tube, Which is Placed on the Circle Mark, and
When You Look at the Side of the Tube, You Will
See the Perfect Picture Shown in the Lower Circle.

ordinary camera or make the enlargements
by means of a pantagraph. As a matter of
fact, enlargements are not absolutely neces-
sary ; the mirror could be made small enough
to be mounted in the circle shown in the
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Look First at the Large Drawing Above—You Would Scarcely Believe That This

Would Resolve Itself Into the Perfect One Shown in
ou? A Conical Mirror Placed {n the Center Circle Will Surprise You.

diagrams here. As shown in Fig. 1. the
picture is viewed irom above. The additions
on the outer circle are only intended to he
puzzling. but they do not really come into the
picture, being merely added to complicate
the diagram. The reason these do not ap-
pear is that in the reflection they fail too far
inside—too near the apex of the cone. In
the first diagram the method of making these
drawings is illustrated by the tracing of the
main rays oi incidence and reflection. i
diagram 2 is properly enlarged, a nickel
shaving stick casce placed in the circle, and
the scene viewed from the side. the brachy-
cephalic monster shown becomes a baby
sucking on a hottle. as illustrated in the small
circular insert found in the same diagram
This same feature holds true in the other
diagrams, where the circular insert indicates
in ecach the appearance of the grotesque
object as viewed through a mirror of the
conical type, In Fig. 2 only a shaving stick
case is to be employed.

The mirror can he made out of sheet tin
which should possess a high metallic luster
This tin is cut in the form of a sector of a
circle, and then the radial edges of the
sector are soldered together, being permitted
to overlap each other slightly. Several ex-
periments will show the required height of
the cone. It will be found that the diameter
should in general be equal to the height of
the reflector, and that the diameter will de-
pend upon the size of the enlargemeut of the
pictures, equal to that of ‘the circle. Another
method of making the mirror would be to
employ brass or copper shims. These shims
can be easily bent and soldered, after which
they should be dipped in hydrochloric acid

/
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and mercury rubbed upon their surface until
coated. thus producing quite a brilliant
mirror.

~ The editor of this publication discovered
in the course of some of his experiments that

—

Fig. 1. Why One Sees a Perfect Image When
Looking Down on a Conical Mirror, Placed Over One
of the Grotesque Drawings Shown Elsewhere on This
and the Following Page, is Made Evident From the
Diagram Given Above. The Conical Mirror Acts as
a Concentrator or Center of Focus for the Freak
Drawing Placed Under it. The Mirror May be
Made From a Piece of '(l;in or Aluminum Bent Into a
one.

ordinary zinc amalgam, when placed in a bag
or sack of chamois and rubbed on bristol
board. produced a very beautiiul mirror. The
method of making the amalgam is to take

\

When the Conical Mirror is Placed in the Center Circle of the

the Small Circle,
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Diagram Above, and One Looks Down Upon it From a Height of a
Foot or so, the Oddly-Shaped Black Figure Resolves Itseif In‘o a

Shamrock.
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pure zinc and add mercury thereto until
there is an excess of mercury. In other
words, sufficient mercury is added so that
when the amalgam is pressed. a few globules
of mercury will drop out of the mass. If
this amalgam is then placed in the chamois
sack, and pressure applied thereto while the
bristol board is rubbed, an almost perfect

mirror is obtained, which can be twisted,
turfied™dr bent into any conceivable or desir-
able shape. This idea is particularly adapt-

“able to this experiment because of the fact
that 1t is inexpensive, and enables the ex-
“perimenter to construct the mirrors for the
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designs here shown, without a soldering iron,
the ordinary paste pot being employed in-
stead. After viewing these distorted objects,
the experimenter will find it rather simple
to make other drawings similar’in effect, yet
more grotesque.

When the Conical Aluminum Mirror is Placed in the Center Circle of This
Drawing, the Confused Looking Two-Headed Dog Changes into a Single Dog,
Balancing a Ball on His Nose.

The Odd Shaped Drawing Shown Herewith, by the Aid of a Conical
Mirror, Changes into a Pair of
Figures Can be Drawn for Use with the Conical Mirror.

Shears. Many Other Grotesque

Useful Articles From Tin Cans

Empty tin cans are worth keeping. A
reat many useful odds and ends can be made
rom them, in addition to their use for storing

small articles. For example, half a pound
coffee can, divided longitudinally and fixed
upright at one end of a wooden base, forms
a good reflector to increase the light of a
candle. The candlestick is simply placed
upon the wooden base.

The use of a round tobacco tin can, with

a loose lid for holding a ball of string, is by no
means new. Animprovement can be effected

by making the hole through the middie of the
lid a little larger than usual so that an or-
dinary boot eyelet can be fixed in it. There
will then be no risk of fraying the twine; in
fact, the tin would answer equally well for
holding a ball of darning wool. ‘A further
improvement may be eftected by soldering
part of an old penknife blade to the edge of
the lid for cutting off lengths of twine as re-
quired. A razor blade may be recommended
for this purpose.

Funnels for culinary purposes can be made

with the expenditure of a little more trouble-
Probably the simplest way is to make a paper
funnel first, to get a pattern, afterward cut-
ting a sheet of tin from a biscuit box to form
the conical part, and soldering the edges to-
gether after double reaming as neatly as pos-
sible. The top edge should be turned in for
safety. The narrow tube at the apex of the
cone must be made separately and fixed
after the'cone is finished.
Contributed by
H. J. GRAY.

Merry-Go-Round

A home-made Merry-Go-Round for the en-
joyment of the children may be made at an
expense of not more than four dollars.  Secure
a discarded wagon tire or a piece of strap iron,
about three inches wide, one-fourth inch thick
and five feet long. Have a blacksmith bend
it, as shown in the picture, nearly in the shape
of a V, with the ends turned up so as to hold
the 2” x 4" scantlings, the apex being spread
enough to clear the 6” x 6” post, which acts
as the support. A half-inch bolt is to be
sunk into the top of the post with a nut made

The Cheapest Merry-Go-Round is Here Shown in

Actual Operation, the Two Little Girls Having

Stopped for a Moment to be Photographed. Details

for Building this Extremely Simple Carousel Are
Given in the Accompanying Drawing.

fast three inches from the top on which the
apex of the V revolves with but little friction.
A washer on top the nut wil! further reduce
the friction. A half-inch hole is bored
through the V at the apex. A seat board at
either end of the scantlings will hold the two
firmly as they revolve about the post, the
scantlings bemng nearly a foot away from
either side of the post. Hand rests may be
added if desired.

The post should be sunk into the ground

Probably the Simplest and Cheapest
Merry-Go-Round for the Youngsters
One Can Imagine, is That Here
Illustrated. The Principal Dimen-
sions Are Given in the Drawing, the
Wooden Seat Frame Being Sup-
ported on the U-shaped Iron Member
Illustrated.

QIR

enough to make it rigid, und should be just
high enough for the feet of the children to
clear the ground when in motion, yet near
cnough to permit them $o touch occasionally
to impart motion to the-machine.

Difference in weight of the two sides may
be adjusted by sliding the beams one way or

the other through the supporting V. The
photograph shows this inexpensive con-

trivance actually constructed.
HENRY QUICKENDEN.

Contributed by




How [ Built a Small
Speed Camera

By

N the course of a number of years spent

in the gathering of events for the

various motion picture news reels |

often felt the need of a small stilf

camera with a fast lens and shutter
which could be readily operated with one
hand while the other was occupied with the
making of the motion picture.

Not being able to buy a camera which
filled the desired requirements. [ built the
one which is herewith illustrated.

\With the exception of the lens. the neces
sary parts and materials can be found in
and about the average shop. or can he pur
chased at small cost

I found a lens of 75 mm. focal length,
working at a speed of . 3.5. to be the most
advantageous. Negatives of extreme sharp-
ness and definition can readily be obtained
even when working m poorly lighted places
These negatives will readily stand enlarging
up to prints of 8 by 10 inches in size.

To readers who are interested. the pho-
tographs. with their accompanying legends.
will tell the: complete story. No measure-
ments can be given as they would, naturally.
vary according to the focal length of the
lens used by the builder.

Fig 1. Shows the camera as it looked
when completed and ready for opera-
tion. 17 indicates the focusing dial which
is joined to the focusing mount of the lens.
This dial is scaled and when revolved until
the proper number comes into view on the
outside of the camera brings the lens into
correct focus. “8” indicates the fastening
of the door which is opened for loading the
camera.

Fig 2.-Shows the camera with the door
("2” of Fig. 1) opened. 3" is a felt
washer which makes the camera absolutely
light-proof. 47 is an inside wall which

FRANK M. BLACKWELL

covers the mechanism of the camera and also
acts as a bearing for the ends of the cur-
tain rollers 9" and "13”. 57 is the cavity
which receives the unexposed roll of film.
“6" 1s the empty spool and the cavity which
takes up the film as it is exposed. “7” is
the ruby window through which the numer
dls on the roll of film are viewed. 8" is
the lock which holds the door tightly closed
after the camera is loaded.

Fig. 3. Shows the camera with the door
(2" of Fig. 1) and the inside wall ("4" of
IYig. 2) both removed so as to show the
mechanism. 97 is the rewinding roller 1or
the curtain shutter. 107 is the roll o1 un
exposed film threaded through the camera
and on to the takc-up spool “6". <117 is
one of the openings in the curtain shutter.
12" is the aperture through which the ex-
posure is made. 13" is the spring contain
ing roller which pulls the curtain shutter
downward past the lens when the release
147 is pressed. 1537 shows the gearing
which opens the safety door 167 simuha-
neously with the releasing of the shutter
177 is the lens. 17 is the focusing disc at-
tached to the lens.

Fig 4. 9" is the re-wind roller tor the
shutter showing low it is slotted to reccive

the end of the curtain shutter.  “18” s
the shutter made of opague rubberized
cloth. “11” indicates two of the different

sized openings in the shutter. 20" is the
lower end of the curtain which slips into the
slot 21" of the take-up roller “13”. The
shaft of the roller 13" revolves ireely in-
side the roller. One end of a coil spring
inside this roller is attached to the shait,
The other end is attached to the roller
itself. 7This is an exact duplicate. in minia-
ture, oi the ordinary window-blind roller.
It is the tendency of this spring to uncoil

which “draws the opening rapidly past the
lens when the release ("14" of Fig. 3) is
pressed downward.  Thus the exposure is
made.

Fig. 5. Shows the right-hand side of the
camera. 22" 1s a shell of light metal which
covers the camera gearing. 23" is a knob
for winding the film into the lower recep-
tacle after the exposure is made. 24" is a
knob on the end of the shaft in the lower
curtain roller. By revolving this knoly more
tension is placed on the curtain spring—
thus making the shutter travel faster and
giving a faster, or shorter. exposure on the
film.* ~25" is a ratchet for releasing this
tension. 26" is a knob with which the cur-
tain 1s reset. The arrow on this knob points
to the different figures on the side of the
camera—thus indicating the opening i the
curtain which will pass the lens. 14" is
the shutter release. 277 is also a shutter
release. The arrow on the knob 24" indi
cates the various tensions placed on the cur
tain spring. This mav be increased or less-
ened at the will of the operator in keeping
with the exposure which he desires.

Fig. 6. Shows the camera with the cover

#22" oi Fig. 5) removed so as to show
the gearing and shutter release mechanism.
“28" is a gear fastened solidly on the end
of the shaft of the re-wind roller. The tecth
of this gear mesh with those of the gear
<29 which carries a lug (30" of Uig. 7)
The bar “317 carries two lugs. “32" and “33"
one slightly above the other

The action is as follows:

Presgure at *'14" moves the bar “34” down-
ward, carrying the forward end of the bar
317 with it. This lifts the lugs 32" ‘and

(Continued on page 50t)

The Cost of Building This Small “Speed Camera" is Slight Outside of the Lens, Which Should be of the Anastigmat Variety, Having a Focal Length of 3 Inches

and a Working Aperture of F 3.5.

erable to Use Somewhat Smaller Film, and Build the Camera Accordingly.

Speed Cameras.

ith the Average Size Lens Corresponding to These Specifications, Pictures Up to 3 1,x4 , Inches Can be Taken, But it is Pref-
A A Focal Plane or Curtain Shutter Is Used, the Same as in the Graflex and Other High
The Distance of the Image From the Camera is Judged as Cosely as Possible and the Camera Focused for This Distance by Turning the Graduated

Dial on the Lens, Which Moves the Lens Back and Forth to tie Proper Distanceé From the Film. These Focusing Lens Mounts are Availablc on the Regular Market.
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Simple Laboratory Apparatus.—1, A Simple Pinchcock; 2, the Flexible “Policeman’ Used to Detach Precipitates From the Insides of Beakers; 3, A Gas Generator

on the Fashion of the Kipp Type; 4, A Funnel, Piece of Rubber Tubing and a Glass Rod Make a Handy Separatory Funnel; 5, A Carbon Tetrachloride Fire Extin-

guisher is Useful in the Experimental Laboratory; 6, Dessicators Are Used to Dry Precipitates, etc., an Inexpensive Form is Shown Here; 7, A Combined Vacuum and
Air Blast Apparatus; 8, the Semi-Circle of Wood Keeps the Mortar Steady While Grinding.

Simple Laboratory Apparatus

By RAYMOND B. WAILES

UITE a number of pieces ot labora-

tory apparatus can be made from.

small parts and pieces. and their
operation conmpetes well with pro-
fessional types and styles.

vimple  Piichcock —Fig. 1 shows the
cross section of a simple pinchcock. It con-
sists of a rubber tibe containing a ball of
glass or a bhall hearing. The ball should be
large enough to cause stoppage of the rubber
tube, but when its sides A, B are pinched a
small opening is formed which allows the
liquid or air to flow through the tube. A
glass marble serves best for the ball

Policeman.—This piece of apparatus is a
combined stirring rod and instrument to
rub off precipitates from the sides of
heakers. See Fig. 2. It is made from
glass rod, 8 inches long with a l-inch length
of rubber tubing (R) on one end. and pror
jecting over it as shown. A small plug o{
rubber (P). such as is formed when rubbet
stoppers are hored with cork borers. should
be inserted in the overhanging end as shown.
thus making a flexible end. The other end
of the rod may be flattened by softening in a
Bunsen flame and pressing on a block of as-
hestos.

Gas Generator—A lamp chimney and a
battery jar make a serviceable gas generator,
as Fig. 3 shows. The constricted part of
the lamp chimney should contain a lead disc.
drilled with several holes. If the end E is
allowed to dip into a solution to he pre-
cipitated of H.S metals. and the lamp chim-
ney placed in 1:4 HCI (commercial). the
acid will rise into the chamber of the chim-
ney and act on lumps of ferrous . sulphide

placed therein. and prevented irom falling
out of the chamber of the chimney by the
perforated lead disc D. As soon as the gas
is under good pressure, the pressure backs
the acid out of the chamber into the bhattery
jar, so the action is amtomatic.

Carbon dioxide can he made from acid
and a carhonate (preferably marble) ; hydro-
gen from acid and zine ; sulphur dioxide from
acid and a sulphite, etc.

Separatory [Funnel—I{ a piece of rubber
tubing 1s forced into the upper part of a
funnel as Fig. 4 indicates, and a glass rod
drawn to a point is thrust into the tube.
liquids placed in the funnel cannot flow out
through the stem. On removing the rod the
hiquid will flow out.  Oil from water, ether
extractions. etc.. (rom aqueous® layers can
be separated by this means. 1i layer A
is an ether laver and B a water layer. they
can he separated by liting the rod until the
water layer is drawn off, and the instant the
cther layer is ready to cscape the rod is to
be pushed in.

l'ire  Extinguisher—A narrey or other
hottle filled with carbon tetrachloride (Car-
bona) and suspended by a screw eye makes
a serviceable extinguisher (Figy 5). [If the
bottle is hung by the screw eye a strong
jerk on the hottom of the bhottie will cause
the cork to be pulled out and the contents
will be ready for instant use, [t should hang
on the shop or laboratory wall.

Simple Dessicater—This uscful instru-
ment is made from a cut off bottle, as shown,
ground smooth on its hottom edge on a glass
plate, which should be abant !4 inch thick.

461

Carborundum valve-grinding paste or simple
beach sand and water should he used in
grinding the hottle edge smooth. By putting
the bottle with the abrasive on the glass and
?ushing the bottle sectioh atross the same.
he glass and the bottle hoth become ground
together. .\fter a more or less prolonged
working. a little vaseline smeared in a circle
where the edge of the bhottle rests upon
the ground glass base will make a pertect
fitting joint. A small heaker filled with
calcium chloride should always he kept un-
der the cover or hottle section. This serves
to remove the water from the chamber in
which crucibles containing ignitions. etc., are
placed, as shown.

Vacuon-Blast Appuratus—Using a three-
necked \Wolff bottle, a continued vacuum
and blast (air) apparatus, suitable for filter-
ing, for glass working, ior brazing, etc., can
he easily made. In Fig. 7, A is a simple
aspirator pump, metal or glass. Water
enters ' irom faucet.  Air is sucked in as
indicated and the resulting. ioam is impinged
on the hottom of the bottle, causing the air
10 separate and leave the whole by means
of the exit tube O. thus producing air under
pressure. The water .injected into the bottle
s led out through the large diameter tube B,
which is connected to the drain pipe or sink
by rubber tube R. The end of R should
be much lower than the hottle W.

Mortar and Pestle Kink—A semi-circle
of wood cut as shown in Fig. 8 will serve
to hold a mortar while grinding is bemg
done. It should be iastened to the table by
means of wooden plugs, making it capable

-of 'instant removal,
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FIRST PRIZE, $15.00

SERVICE AIR SUPPLY FOR GARAGE

Air compressors for the home garage are
seldom found. The owners of automobiles
think more of the exercise in pumping up
their tires by hand than building a small
air compressor. The construction of such a

Simple Machine for Storing Compressed Air for Private Garages.

Whole Outfit is Mounted on Wheels, and May Be Pulled dnywhere Desired.

The Small Electric Motor Drives a Large Bicycle Pump, Rigged Up with a
Tank and Pressure Gauge in the Manner Illustrated.

device is, however, very simple. An ordi-
nary water tank or Presto-Light tank of
large size is strapped to a board mounted
upon roller casters in any approved manner.
A pressure gauge is preferably mounted in
the side of the tank and an automobile tire
valve is inserted where the outlet of the
Presto tank usually lies. A large sized bi-
cycle pump is then obtained and two pipe
straps are attached to its base, which hold
an iron pipe rigidly in place. This pipe
swings in two “L” shaped straps secured tg
the board, as shown in the illustration here-
with.

The handle of the pump is removed and
the rod itself bent so that it may be fastened
to an eccentrically mounted pivot on the
wheel of an old sewing machine, If de-
sired, this pump rod could be attached to
the crank shaft of the driving wheel of such
a sewing machine and the wheel and bent
shaft could be employed.

The wheel is freely mounted on a piece of
pipe securely fixed in two pipe brackets. A
small eight-horsepower motor is secured to
the board and connected by a belt to the
larger pulley. It will therefore be seen that
when the current to the motor is turned on
the pump acts as an air compressor. Its
pivoting permits of the use of a straight
piston rod instead of the usual hinged type.

If in operation for a few moments the
tank gauge will register 80 or 100 pounds
pressure. If this pressure is maintained, the
exact pressure in the tire is instantly deter-
mined without the necessity of testing with
the tire valve, as the valve on the pressure
tank indicates the maximum pressure in the
circuit.

The device is portable and light, making it
easily movable. Air pressure supplied by
the same could be used by an artist for air
brush work or on farms for actuating sprays
and whitewashing stalls.

Contributed by J. K.

2 rize, and
We will make the mechanical

department a monthly series of prizes will be awarded.
for the third besfia prize of $5.00:~ The article need not be
rawings. Use only one side bf sheet. Make sketches on separate sheets.

will award the following monthly prizes: First prize, $15.00; second prize, $10.00; third prize, $5.00. )
rose of this department is to stimulate cxperimenters toward accomplishing new things with old apparatus or old material, and for
the most useful, practical and original idea submitted to the Editors of this
idea submitted a grize of $15.00 is awarded; for the second best idea a $10.00
rough sketches are sufficient.

For the best

SECOND PRIZE, $10.00

A VACUUM TOOTH CLEANER

No matter how thoroughly or how often
the teeth are cleaned with a brush, decaying
matter is always left between the teeth and
in the little recesses. This fact can be dem-
onstrated by running a thread between the
teeth after they have
been cleaned with both
brush and mouth-wash.

With but little trou-
ble or expense an ap-
paratus was devised
which would quickly re-
move this offending
material. And, after
observing the amount of
material removed, one
feels that the mouth
must be clean, and that
the time and money ex-
pended in making the ap-
paratus was well spent.

This consists mainly
of either a Chapman,
Richard, or Sprengel
form of vacuum pump,
which can be easily at-
tached to any ordinary
faucet. A surprising
amount of suction is
created by the force of water rumning
through this little pump, which is pro-
vided with proper check-valves. Next,
a S5-inch glass tube is required. The
end is sealed and a hole is blown at the
side near the end. A glass-blower, chemist
or apothecary can do this job in five min-
utes. Into the orifice at the side of the tube
“B.” as shown in the cut. fit a rubber seat,
“A,” which can be whittled from a solid
piece of rubber. Bore a hole through the
rubber, as indicated by the dotted lines, and
make the outer surface slightly concave or
cup-shape. After connecting the cleaning in-
strument with the vacuum pumnp by means
of a thick-walled rubber tube of any re-
quired length, the apparatus is complete and
ready for use.

Contributed by

R. C. HoLmEs axp O. K. Hopkins.

auge

To tire

Avtomobile Tire
l Valve ]
(Swifch

The

8

A Vacuum Tooth Cleaner is Easily Constructed From

a Test Tube B, Having a Hole Biown in the Side at

A, the Vacuum Being Produced by Any Standard
Form of Spigot Aspirator.
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THIRD PRIZE, $5.00

AUTOMATIC ELECTRIC LANTERN

The materials required for making this
lantern are a few pieces of spring brass,

=~ Heavy Wire
Handle

Sviamp,

When You Pick the Lantern Up by the Handle the
Baseof the Lamp is Pressed into Contact with the Cen-
ter Terminal of the Dry Cell, and the Lamp Lighted.

some heavy wire, a 1.5 volt lamp and one
dry cell. The feature of the electric lantern
is' that it automatically lights when lifted
and goes out when set down, unless the
thumbscrew is adjusted to secure steady
light. One side of the handle is soldered to
a metal clamp fastened about one inch be-
low the top of the battery, and the other
is soldered to a strip of sheet brass 14 inch
wide and 234 inches long. A 1.5 volt lamp
is soldered in a hole in the other end of
the strip, so that the contact of the lamp is
Y% inch below the strip.

A piece of spring brass 14 inch wide is
bent as shown, and is screwed under the
negative binding post and fastened to the
brass strip which carries the lamp.

As long as the lantern is carried by the
handle it remains lit, but goes out when
put down, which prevents it from burning
when not in use, thus prolonging the life of

the battery.
Contributed by G. McGrecor.

TO MAKE A HOLE IN GLASS

Holes may be made in ordinary glass with-
out much difficulty. When the spot where
the hole is desired has been decided upon,
encircle the place with moist clay. The cen-
ter should be quite free from the clay, and it
must be exactly the size of the hole required.
Support the glass over the ground or above a
floor where there is no risk of fire, and pour
molten lead into the aperture. The glass and
the lead will instantly fall to the ground,
leaving behind a cleanly cut hole.

Contributed by W. R. REINICKE.
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Firework Mahing for Amateurs
By RAYMOND B. WAILES

HE art of pyrotechny is a trifle more
advanced a science than the simple
mixing of various ingredients to make
the pleasing devices known to so many.
Many caleulations are necessary in the
perfection of such devices, for instance, rock-

ets. Simple weighing and mixing, can,
however, result in
many pleasing 1 755%
pieces of firework, i che—hc-Y,
as thisarticle shows. | REPRRE

Colored fires are sl g TISSUE PAPER CAP
in the main made
of combustible nut
terials, such assul- o
phur or charcoal, “
mixed with sali-
petre (potassium |
nitrate), potassium o

b —2TURNS STRONC

chlorate, etc., often L 2TuRng STRON

with some alkaline
earth nitrate, as ba-
rium, or strontium
nitrate, to impart a
characteristic color
tothe flame. Several
good compositions
are given herewith.

RED FIRES

1. St\(ontium16 X
nitrate. . parts i-
Sulphur. . 4 5 part: (i
Potassium Y
chlorate. 4 parts
Lampblack | part
2. Strontium
nitrate.. 9 parts
Powdered |
shellac... 3 parts M‘
Potassium <X
chlorate. 1.5 parts e
Charcoal.. 4 parts S
3. Strontium ?, ]
nitrate.. 8 parts ‘!
White sug- i
ar 4 parts
Potassium
chlorate. 1  part

The above ingre-
ients in formula 3

@ i” 4
are soluble in water

and the solution can be soaked up inro bibu-
lous paper and the paper dried.

GREEN FIRES

I. Barium nitrate W parts
Potassium chlorate parts
Sulphur 11 parts

2. Barium nitrate 18 parts
Sulphur 6 parts
Potassium chlorate 4 parts
Lampblack . 1 part

3. Barium chlorate 90 parts
Orange shellac. 10 parts

BLUE FIRES

1. Potassium chlorate 12 parts
Sulphur 2 parts
Copper sulphate 1.5 parts

2. Potassium chlorate 8 parts
Sulphur 3 parts
Ammonium-copper sulphate 2 parts

WHITE FIRES (BENGAL LIGHTS)

. Barium nitrate 75.5 parts
Aluminum (flake; 21.8 parts
Sulphur 2.7 parts

2. Potassium nitrate 7 parts
Sulphur. .. ?  parts
Antimony I part

2. Potassium nitrate 12 parts
Sulphur. . 3.5 parts
Charcoal. .. i S part

All parts are by weight. Each ingredient
must be powdered separately before the whole

MEMBER AMERICAN CHEMICAL SOCIETY

is mixed. Never grind two substances in a
mortar at the same time

LANCES, TORCHES

These are illustrated in figure | and consist
of a paper case (not heavy) enclosing the light-
producing eomposition. A wad of clay serves

FUSE
Ly~ TISSUE PAPER CAP

! COLORED FIRE

*'ﬂ CnARCE OF ‘FIRST FIRE”
COLORED FIRE
STARS™ 'ﬂ'! FIRST FIRE CHARGE |
FaouLsnt) COLORED FIRE
\ragus /1
FIRST FIRE CHARCE 2
COLORED FIRE
CHARCE OF FIST File O MLAL POWDER
at‘,_towun FIRE COMPOSITION

-CASE 5-6 TURNS ¢ J
STRONG PAPLR PASTLD 3
= —CLay il '
STARS TO BE rADE /
] SUCNTLY SmALLER

@ W %Cnuc

LICHT PUSE
NERE™

~ ROMAN CANDLE

L

i o
» ‘?ﬂ?—“’)

‘pusE

CASE

@ CATHERINE (PIN) WHEEL

to close the end used as a handle. A short
piece of fuse made as below thrust into the
composition and the end capped with tissue
paper, using a bit of paste, seals the ignition
end.
ROMAN CANDLES

These devices are made of a heavier stock
of paper then Lances, so that, when the com-
position burns, the walls are not consumed.
Figure 2 shows how a simple Roman candle
is made. Ordinary gunpowder or meal pow-
der can be used with some success for the ex-
pelling charge which is placed under each
star. Stars are made by using a lighting
composition moistened with a gum solution
made of ! drop of mucilage in 20 drops of
water, molding to size and then air drving.

FUSE, MATCH

Quick fuse can be made by using a 1:20
part mucilage solution with gunpowder and
rubbing the paste on soft cotton string and al-
lowing to dry. Quick match can be made
by soaking the string, untreated in a potas-
sium nitrate solution.

CAPS
Detonating caps are composed of the fol-
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lowing ingredients, in the proportions indi-

cated.

The antimony sulphide caps will

detonate with a slight blow.

1. Potassium chlorate

Antimony sulphide (black)

Sulphur

6 parts
6 parts
Yy - parnt

Powdered hlack 'mlnnony mlphnde should

b=

Foiy y
2%\ CARD BOARD SQUARE
GLUED ON

s\ ,,].»)
" Ppor

1—Lances Are Very Simple
to Make. Slugs of Vari-
Colored Fires Can Be Used
if Desired.
2—Stars of Roman Candles
Are Compressed Light-Com-

position Tablets, Molded

With Paste. Use a Heavy
Case.

3--Caps Can Be Rolled

From Tinfoil. Pots Should
Have Heavy Cases of Fire
Resistant Paper; Otherwise
the Burning Paper Would
Give a Yellow Flame and
Mask the Original.
4—A Perchlorate-Alumrinum
Powder Noise-Maker. Ab-
sence of Heavy Paper Slugs
Makes it Less Harmless
Than Cannon Crackers.
6 Catherine (Pin) Wheels
Always Command Attention.
They Should Re Filled With
Meal Powder.

combustion,

2. Potassium dichromate
White sugar
Potassium nitrate

be used. A rough-
ened wire imbed-
ded in this mixture
contained in copper
tubing is used to
fire salute cannon
by the pulling out

of the roughened

wire.

2. Potassium
chlorate ...l part
Sulphur ....| part
Either of the

above compositions
can be made into
caps by enclosing
a1 bit within tobacco
toil, as shown in
figure 3.

SNAKES.
PHARAOH'S
SERPENTS

!. Solutions ot
sodium (or potassi-
um) sulphocyanate
and mercurous ni-
trate, when mixed,
produce a precipi-
tate of mercurous
sulphocyanate. This
white precipitate,
when dried, can ke
mixed with a bit of
dextrose and water
and molded into
cones. "The ingredi-
ents, as well as
vapors arising from

uare poisonous.

2 parts
3 parts
1 part

_'[‘he above composition, when moistened,
dried and molded, forms a harmless snake in

the grass when ignited.

SPARKLERS

Iron wires coated with any of the following
compositions are called sparklers. The spark-
ling efiect is due to the burning of the iron or
aluminum filings or powder contained in them.

1. Barium nitrate.
Iron filings.
Aluminum powder
Potassium nitrate
Paste (flour)

2. Sulphur
Potassium chlorate
Shellac
Mercurous chloride
Magnesium powder
Aluminum powder
Copper oxychloride

parts
2 parts
1 part
1 part
2 parts
3 parts
5 parts
| part
2 parts
2 parts
2 parts
2 parts

SMOKE COMPOSITIONS
Several of these smoke compositions were
(Continned on page 482)
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CENTER JOINT

END SUPPORIY
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FIRST PRIZE

4 CLOTHES PIN DOWELS
<] % -
o

4 TH HONORABLE MENTION

Useful Things Made by the Aid of Wooden Clothes-Pins.

Clothes-Pins in the Manner Shown.

Rattle; Third Honorable Mention—Clamp to be Attached to Key of Electric Li
and Off; Fourth Honorable Mention—Depth Gauge

First Prize Idea—Collapsible Loop Aerial Frame, Pinned Together with Dowels Made from Wooden
First Honorable Mention—Handle for Rubber. Eraser; Second Honorable Mention—Wedge to Lock Window and Prevent
ght Socket Together with Cord, in Order to Enable Person in Bed to Turn Lamp On
and Test Tube Cleaner Made from Wooden Clothes-Pins.

“Clothes-Pin” Contest Awards

WINNER OF $5.00 PRIZE
CLOTHES-PINS AS DOWELS IN LOOP AERIAL

Clothes-pins are made of hard wood and in
consequence of this the prongs are strongly
elastic. These qualities caused one radio
builder to adopt them as dowel pins in the
construction o} an indoor loop aerial. The
loop aerial frame made was large and to
avoid interference with awvailable space, the
several parts are disassembled by simply pull-
ing out these dowels. The details of this
aerial and the location of the clothes-pin
dowels are devicted in the sketch. The end
of each pin was trimmed down for ease in
entering the dowel hole. For similar wood
work, the clotlies-pin as a dowel is an ad-
vantageous adaptation, inasmuch as it is
readily inserted or remcved and quantities
of these are usually available.

Contributed by G. A. LUERs.

FIRST HONORABLE MENTION
CLOTHES-PIN ERASER
Here the clothes-pin is arranged to be used

as an eraser. It eliminates cramps which
naturally come when there is quite a lot of
erasing to be done. The clothes-pin over-
comes this as the head of the same fits in the
palm of the hand #nd all the pressure comes
from the hand instead of the fingers.

I have used this every dav for the past
fiftecn years and feel that'T could not be with-
out one. The eraser used is a No. 493 Eagle
disk eraser. A small hole is drilled and a
match is stuck through the same and broken
off which allows the eraser to revolve.

Contributed by Max J. NEUMAYER.

SECOND HONORABLE MENTION
CLOTHES-PIN ANTI-RATTLER

By breaking one leg from the ordinary
clothes-pin a most efficient anti-rattler for
windows may be made. The top prevents
the pin from working downward, while the
tapering leg easily fits almost any crevice
usually found in rattling windows, and locks
it at the same time.

Contributed by HEerBerT C. McKay.

THIRD HONORABLE MENTION
ELECTRIC LIGHT ATTACHMENT
Here is a simple attachment for an clectric
light socket which will allow a person in bed
to turn the light on and off without getting
up. Pulling the string turns it on; pulling
if farther turns it off—then the lever has to
be reset. A clothes-pin with a small screw-
eye in its head and a screw through the forked
end, which is cut off, makes the lever. The
other end of string is tied to head of the bed.
No NAME.

FOURTH HONORABLE MENTION
DEPTH GAUGE AND TEST TUBE CLEANER
My first idea is for a depth gauge made of a

steel or boxwood scale, a clothes-pin, washers,
bolt and wing nut. The clothes-pin is planed
flat ‘on one side and cut as illustrated.

The second idea is for a test tube cleaner
made of a clothes-pin, a piece of Y4-inch rod
and a cloth. A hole is drilled in the head of
the pin into which the rod is forced, forming
a handle. The cloth is wrapped on the clothes-
pin_as shown in the illustration.

Contributed by PuiLipPE A. JuDD.

A Physico-Chemical Shimmy

It is a well-known fact that the surface
tension of mercury causes it to assume the
form of an inverted U when contained in a
glass tube or other receptacle. It is not so
well known, however, that thc mercury flat-
tens out when covered with a dilute sulphuric
acid solution. These phenomena lead to an
interesting and instructive little experiment.

A small globule of mercury, about one-
half to one-quarter of an inch across, is placed
in a small evaporating dish or saucer. The
mercury is then covered with sulphuric acid
solution, 1 to-10, and a crystal of some cata-
lytic agent, say potassium bichromate or

cupric sulphate, is added. If we now touch
the globule of mercury with a common iron
nail, it will be scen to jump violently, even
though it was but gently touched. The iron
nail should now be placed in the solution in
such a manner that the point is just making
contact with the mercury; the mercury will
then vibrate continually with: rapid pulsa-
tions until the nail is dissolved by the acid.
With' careful adjustment the ‘‘shimmy”
should last for several hours.

The accepted explanatien for this phenom-
enon is an electrical one. « It appears that the
mercury loses some: of its surface tension
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when covered by the acid because it received
an clectrical charge. The iron nail removes
this charge, the mercury springs back, and
the process is repeated. At first glance this
looks like perpetual motion again, but a mo-
ment's consideration convinces us that the
motion can no longer take place after the nail
is dissolved. It is certain, however, that no
inconsiderable amount of mechanical energy
is released, and this suggests that it might be
amusing to attempt to harness this power in
some manner so that it might be utilized, say
for running a clock.
Contributed by
: JaMEs F. ZwWEIGHAFT.



Who Discovered Radio?

OST of our elementary text books
on radio and the scientific hooks
used in the schools, teach us that
the basic phenomenon of electric
wave transmission of energy
through space was first demonstrated by
Heinrich Hertz in 1888. These waves have
become known as “Hertzian Waves.

However, upon investigation it is found
that as early as 1871 experiments were con-
ducted by Prof. E. J. Houston of the Central
High Schoo!, Philadelphia. Pa.. which
showed that electrical energy could be
induced through space without the aid of
wires. The 1ollowing is a description of
how Prof. Houston happened to note this
phenomenon.

He was experimenting witha 6 inch Rum-
korff induction coil, and endeavoring to in-
crease the length of the spark produced by it.
He placed a spark gap across the secondary
of the coil, and connected one side of the
same to a gas pipe running through the
laboratory. The other side he connected to
a long wire lying on the laboratory table.
When the coil was put into operation, he
found that the length of the spark had been
diminished, but the thickness was increased,
and the color changed to a silver white; in
fact all the changes were practically the
same as if a Leyden jar had been connected
across the gap. \Vhile the current was on
sparks could be drawn from various metallic
objects around the room, even though they
were not connected to the ground. He tried
the same experiment, using a stove in the
lahoratory in place of the long wire on the
table and obtained the same results. He also
found that while the coil was in operation
he could draw sparks from another stove
situated in the next room, and which could
not have possibly been connected in any way
to the induction coil

In 1875 Thomas A. Edison, then of
Newark. N. J., discovered what he called
“Etheric Force.” He had performed experi-
ments with an electro-magnet and circuit-

By A. P. PECK

breaker, with a carbon rod detector such as
is shown in the accompanying illustration.
and he arrived at the conclusion that a new
force was present which enabled the currents

Prof. Elihu Thomson, One of the First Scientists to
Experiment With the Induction of Electrical Waves.
His Experiments are Described at Length in This
Article, and Were Quite Similar to Those Made by
Hertz Who is Generally Credited With the Dis-
covery of Radio, Although These Experiments by
Prof. Thomson Were Made Twelve Years Before.

to be induced in other metallic objects not
connected in any way with the source of
current,

Houston, however, did not look wupon
Edison’s so-called discovery with favor.® and
in conjunction with Prof. Elihu Thomson.
also of the Central High School, he repeated
the work with the same results as before.
These two scientists then performed a num-
ber of experiments, which showed that no
new force had been discovered, because all

the results obtained were consistent with the
known laws of electrical science.

The results of the expertments were as
follows :

No. 1. The gold leaves of a delicate elec-
troscope did not diverge upon bheing brought
into contact with metallic objects yielding
the sparks, although in every case, sparks
could be seen at the point of contact.

No. 2. The necedle of a delicate astatic
galvanometer was not sensibly deflected by
the sparks on an apparent current being
caused to traverse the coils of the instrument.

No. 3. A small shred of cotton wool was
not sensibly attracted or repelled by objects
from which the sparks might be obtained

No. 4. The so-called “retro-action” of the
spark was distinctly observed. On looping a
wire back on itself. a decided spark was scen
at the point of contact made by the end of the
wire with any portion of the wire itself

Houston decided that these results were
due to induced electrical currents, without
the intervention of any new force whatever.

In accordance with the experiments made
by Edison. an electro-magnet with an inter-
rupter in the circuit was tried. and was found
to yield sparks from a wire attached to the
core when the interrupter was in action. The
keynote to this action is the rapid reversal
of the current which is now known as the
“high-frequency effect.”

The sparks obtained in any of the above
experiments, apparently had no polarity.
This however, was explained in the follow-
ing maunner. The outgoing current being
immediately followed by an incoming cur-
rent, re-established the electrical equilibrium,
and when we realize the frequency of change,
we can understand why the polarity did not
register on the galvanometer or electroscope.
inasmuch as the polarity reversed nmany times
in a second.

The following statement was made by
Prof. Houston. “The presence of the in-
verse current ummediately {ollowing the

(Continued on page 504)

In Fig. 1 We Have an Illustration of the Apparatus Used by Thomas A. Edison in His Early Experiments with “Etheric Force.”” !“A” is a Battery; “B” is a Key
or Circuit-Breaker; “C” a Pair of Electro-Magnets; ‘“D” a Flexible Steel Bar or Vibrator; “E” an Astatic Galvanometer; ‘F” a Gas Pipe to Which a Wire is
Grounded, and “G” a Carbon Rod Detector. 1In Fig. 2 is Shown a Clearer View of the Carbon Rod Detector Used by Thomson and Houston. A Brass Ball at the
End of One of the Carbon Rods Served as an Antenna or Capacity. In Fig. 3 is Shown the Transmitting Apparatus Used by Thomson and Houston, Which Con-
sisted of an Induction Coil and Gap, One Side of Which is Grounded and the Other Side of Which is Connected to a Tin Can Placed on a Glass Jar for Insulation.
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Wireless in a Pickle Bottle—It’s the Cat’s
Meow—Here's the Apparatus and it Works.

The Complete Pickle Bottle Radio Receiving Set with
Phones and Aerial Wound Around Outside of the Bottle.

Pickie Boitle Radio Set Disassembled, Showing
Tuning Coil and Detector.

Radio Outfit in Pickle DBottle

By EDGAR I. EISENSTADT

This walking radio station consists of
a tuning coil and a galena detector. The
bottle is 874 inches high, with an inside
diameter of 24 inches.

The tuning coil comprises a section
of broom handle about 5V inches long.
and is mounted between circular pieces
oi wood sawed to fit the inside of the
hottle.  Ou this core wind a layer of
No. 18 D. S. C. wire, from which re-

move the insulation on a straight line
about 34 inch wide. Tack both ends of
the wire to the wooden core, leaving

the upper end f{ree.
Drill a !4 inch hole in each of the
wooden ends, into which is fitted a
square wooden rod to serve as a slider
rod. Before this rod is glued in place.
make a slider of brass which will fit it
This slider is !4 inch wide. with a
pointed extension to make contact with
the bared wire. To the top of the slider.
solder a knitting needle so that it will
be parallel to the rod. Place the slider
on the rod. and glue the rod securely into
place. Cut a piece of copper, '4 inch
wide, and 1 mch long, pierce it in the
center, slip it over the end of the knit
ting needle. and tack it to thersend of the
coil in such a way as to form a guide
for the knitting needle and also make con
tact with it. To this piece of copper, sol-
der two pieces of insulated wire, one J3
inches long. to connect to the aerial. and
one 6 inches long, to connect to one ter-
minal of the receiver. This necedle is
used to vary the inductance on the coil
by moving the slider.

Next cut two pieces of copper 34 inch
square, and tack to opposite sides of the
upper end of the coil. To one of them
solder the wire from the end of the wind-

about 2 inches of

1022 Radio Sets to be JunkKk in

Radio science will have advanced to such
an extent in the next ten years that the ap-
paratus now in use will then be practically
worthless, Guglielmo Marconi declared
while on his recent visit to this country.

The inventor said that the Marconi wire-
less station at New Brunswick has been

ing of the tuning coil, a piece of No. 20
piano wire. and a piece of insulated wire

about 18 inches long, which is used to
connect to the ground. From u piece of
Knitting Needle
with Handle
To Rerial
To Grovnd To Receivers
Supporting : 1
Block-- == : = .
Piano Wire
Copper |4 Detector
Plate-- -t 1 gl Sl
Wire from. J& - ] '
wil to ‘Wooden End
Copper of Coil
Plare
Corl
. Slider
— Wooden End
= of Corly
e =
= 2
“Tack holding End of Wire

Diagram Showing How Detector, Tuning Coil,
Slider, Etc., Are Arrauzed Inside of Pickle Bottle.

copper 1 inches by !4 inch shape a
bezel, and solder to the copper plate in
such a way as to hold a piece of galena
in place. To the piano wire solder a

practically rebuilt three times at a cost of
$3,000,000 within the last ten years. Mr. Mar-
coni is at present payiug more atteation to
experiments with short radio waves than the
longer ones. He said this had been found
more adapted in transmitting code messages
than the human voice across short distances
on land or between ships close together at sea.
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brass pin, so that it will be in position
to make contact with the galena. To
the last mentioned square of copper, sol-
der a picce of insulated wire one foot
long, which connects with the other ter-
minal oi the receivers.

The outside of the bottle is painted
with parafin and covered with a layer
of cotton wadding, over which is sewed
a cover of silk Jersey. Over this wind
a layer of No. 18 S. C. C. wire. which
forms the aerial. Sew the lower end of
this wire {ast to the Jersey, and fasten
the upper end in the same way, leaving
about 134 inches of wire free, which is
attached to the wire connecting to the
slider.

In the cover of the bottle, pierce five
holes in such a position, that the four
wires and the needle may be passed out
thru them. Cut a block of wood that may
he wedged between the top of the coil and
the cover. in order to hold the cotl in
place. To the top of the knitting needle.
solder a piece of heavy wire at right
angles to it. Cover this with insulating
tape. This is to form a handle.

The ground connection is made by at-
taching two blocks of wood to each shoe.
Drive some small nails thru each block,
allowing them to protrude about 34 inch.
Solder a wire to the nails on the {ront
block, run it to the heel block, and sol-
der to the nails in that. whence it is run
up the side of one leg, to the waist where
it connects with the wire from the other
foot. They are soldered together. and
the ground wire from the set attached to
the joint. As one foot is always on the
ground, you will have a constant ground
connection. and will be able to receive
radio messages while “on the go.”

1032 Marconi

“It is beyond the power of man to picture
what man will be doing with the thunder-
bolt in radio work in the next ten years,” he
said.

He said that wircless speeded up for send-
ing 200 words a minute is a possibility in
the immediate future,



TikK&r Reception of C.W.

With the detectors actually in use, the
reception of Radio signals is effected

by a telephone in which are heard the

Resistance coil

(

Tikker buzzer

Vibrator -
Baftery- ‘

FIG.1

This Drawing Shows How

. the Tikker
for Receiving C. W. or Continuous Wave Sig-

Used

Is Built. It May Be Constructed From

nals, y
Two Buzzers With a Little Care.

noises of the groups of discharges of the
spark transmitter. If the transmitting sta-
tion sends some undamped waves, the fre-
quency of which is too high to be audible
by the human ear, only a little click is
heard in the phone when the detector begins
to he impressed by the wave trains; it is
consequently impossible to discern a dot
from a dash.

In this case, it is indispensable, for the
reception of C. V. with a non-oscillating
circuit. to have a means of cutting the con-
tinuous waves at regular intervals so that
a sound of audible frequency is produced
by the phones. The interrupter vibrator
called “tikker” by its inventor, V. Poul-
sen, opens and closes the telephone circuit
a certain number of times per second. The
intermittent contacts of the vibrator enables
the condenser shunting the phones to dis-
charge at regular intervals in the receiving

circuit a certain quantity of energy which
makes the -telephone receivers produce a
sound corresponding to the frequency of
the makes and breaks.

This disposition makes it possible to util-
ize in bettericonditions the resonance effects,
and, if the tuning is properly adjusted. the
detector may be di sensed with, the tele-
phone receiver being impressed by the
periodic discharge of the condenser. The
tikker shown in Fig. 1 is composed of two
electro magnets connected in series and
shunted by a.swmall resistance. Only one
vibrator is used in the circuit of the bat-
tery connected to the biading posts marked
“Positive” and “Negative,” these being
used to produce the make and break of the
circmit.  The electric current flowing
through the second electro magnet attracts
the blade of the second interrupter in syn-
chronism with the first one. A screw
making contact with the second blade and
connected to a binding post completes the
circuit of the tikker, which is included in
the receiving circuit.

Aerial

Loose coupler

Def.
~—Fixed
i ' cond.
— A+
Variable o
cond. i
Ground .

Ee=s—r— SWITCR)

This Circuit Shows How the Tikker Is Con-
nected on the Crystal Detector Type of Receiv-
ing Set, in Order to Hear C. W. or Arc Signals.

Chopping Bowl Loud

HE average amateur, although he

would like very much to be the pos-

sessor of a radio loud talker, does

not generally have the financial

ability to obtain one, or if he has.

will probably take pride in constructing one

of his own. The following is a description

of a loud talker, made from a chopping

bowl and a few pieces of brass and wood,
by Howard V. Brown:

First procure an ordinary wooden chop-

ping bowl, 14 inches in diameter, and sand-

Setscrew for fipe
\ Aajustment
]

5 (N =

The Constructional Features of a Loud Talker

Made from a Wooden Chopping Bowl Are

Shown Herewith. The Size of the Phone Clips

May Be Varied According to the Type of Re-
ceivers Used.

paper it well inside and out. Secure a base
1214 inches long by 7 inches wide and 1
inch thick, and sandpaper this thoroughly.
Stain both with any color, desired and give
one or two coats of varnish. A strip of
wood for the front cross picce is next ob-
tained, and cut to the shape shown. This
should be finished in the same way as the
bowl and base.

One and three-cighths inches on each side
of the center of this cross picce a hole 7%
inch in diameter is bored. As shown in
the accompanying diagram, two holes are
drilled and tapped at right angles to these
7g-inch ho'~s. Set-screws for these holes
are provided. The cross strip is then
fastened directly across the exact center of
the chopping bowl.

Two pieces of brass are next obtained
and a hole slightly less than 74 inch in
diameter drilled in the middle of each.
These pieces are then cut in the form of
a clip. which will hold a receiver as showir.
Two brass tubes, 3 13/16 inches long are
provided, and one end of each is soldered
to each of the clips.

The completed holders are then inserted
in the holes in the cross strip.

Three brass strips. 1/16 inch thick by 12
inch wide, are bent to the shape shown and
the bow! mounted on the base by means
of them. The finished instrument should
now appear as shown in the photograph.

A pair of radiophone receivers are in-
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Adjustments

. The binding posts marked + and —
should be connected to a single element
of a battery and the contact screw of the

TikKer buzzer

+
A
s

%=1~ Phone

- |
FIG.2

Diagram Above Shows How to Connect Bat-
teries and Telephone Receiver for Testing the
Tikker.

electro magnet nearest to these binding
posts adjusted to obtain a regular vibra-
tion, producing a pure sound of the greatest
possible amplitude. \When the current is
switched on, the blade of the second electro
magnet vibrates at the same frequency as
the first one and the screw making contact
with it should be adjusted so as to make
just the make and break. The best way to
determine the proper adjustment of this
screw is to connect in series with the blade
and the screw a small battery and a tele-
phone receiver, as shown in Fig. 2. The
two contacts are then adjusted until a very
clear note is heard in the phone.

The telephone receiver and the battery
are then removed and in their place are
connected the two wires from the receiving
circuit, as shown in Fig. 3. The tikker
may be connected in series with the an-
tenna, but it is preferable to insert it in
the secondary circuit, as the telephone con-
denser charged and discharged produces in
the telephone a stronger sound.

Talker

serted in the clips and the set adjusted for
the loudest signals, The brass tubes may
be varied back and forth in the holes until
maximum reflection of sound is obtained.
By tightening the set-screws this adjust-
ment is made permanent.

Using a detector and one or two steps
of amplification, this loud talker should
give results equal to any of the same gen-
eral type on the market.

—

This Chopping Bowl Loud Talker When Prop-

erly Constructed and the Wooden Parts Well Fin-

ished, Should Make a Handsome Addition to
Any Radio Station.
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“Aerial Plugs” Which Are to be Screwed into a Convenient Lamp Socket Are Now Quite the Rage, and Just How These Plugs Operate is Evident from the Diagrams
Herewith. Invariably the Aerial Plug Contains Two Small Condensers, Preferably with Mica Insulation. Fig. 1 Shows a Simple Connection of Receiving Set to Ground

and Aerial Plug in Lamp Socket;

Fig. 2 Shows Complete Circuit Through the Plug, and How the Aerial Wire is Tried on Both Plug Terminals to Find Best Re-

sults; Fig. 3 Shows Tuning Improvement by Placing a Variable Condenser in Series with Plug; Fig. 4 Shows Plug Used Without Ground Connection, While Fig. §
Shows How to Duplicate Performance of Aerial Plug with Two Variable Condensers.

Radio Concerts from a Lamp Socket

ITH the advent of radio in so many

households throughout the country,

there have come into being, like
mushrooms over night, many different forms
of < certain type of apparatus, in the form
of an aecrial attachment plug for electric
light circuits. These instruments, which are
designed to allow the electric light circuit to
take the place of an outdoor radio anteuna.
come in various forms. Some of them are
arranged to be screwed into the regular elec-
tric light socket, while others are in box
form and are to be connected by a flexible
wire to the socket. Binding posts or other
means are provided for counection to the
radio set.

The various manufacturers of these in-
struments were very mysterious at first. and
claimed wonders from their “brain children.”
However, upon investigation these instru-
nments were found to contain nothing more
than two condensers, some of them well
made, with mica diclectric. and others of
very cheap construction, using paper di-
clectric.

The writer personally tested several of
these instruments, and found that he could
obtain almost as good results by using a 2
M.F. condenser in series with one side of
the electric light line. In this case a
vario-coupler was used as a tuner, and

Police Radio Successful

Experiments in the use of radio in the
transmission of police messages have proved
a complete success, George B. Carlson.
Commissioner of Electricity for the City of
Chicago. said recently in requesting an ap-
propriation of $68,000 for radio equipment
and personnel.

If the appropriation is granted, a new
duplicate sending station will be installed
on top of the City Hall. The eight high-
powered bandit cars used by the Detective
Burecau will also be equipped with both send-
ing and receiving sets.

Mr. Carlson is working on a plan to ex-
tend the use of radio to every policeman on
the force by supplying him with a miniature
receiving set. Under the plan the city would

By A. P. PECK

it was found that quite a large current
passed through the primary of the coubpler.
This was when an A.C. line was used. On
both A.C. and D.C. lines a distinct hum was
audible, and in the case oi A.C. hecane
quite objectionable. In no cases were the
results obtained as good as using a 75 foot
6 wire outdoor antenna.

The circuit shown in Fig. 5, which merely
consists of two 43-plate variable condensers,
one in series with each wire to the electric
light line, was found to give fair results.

A certamn type of instrument, which con
sists of an ordinary attachment plug with
two slots in the end. into which two lugs,
projecting irom a small rectangular case are
plugged, was tried out in various circuits.
On either side of this small, rectangular case
is a binding post. These allowed four dif-
ferent adjustments to be made. By using
cither one of the two posts, and by reversing
the position of the lugs, different capacities
may he obtained. and opposite sides of the
line may be used.

‘The gencral connections for this tvpe of
plug are shown in Figs. 1 and 2. Fig. 2
shows a schematic view of the interior of the
instrument.

By adding a variable condenser in the cir-
cuit, as shown in Fig. 3, sharper tuning was
accomplished, and the hum was greatly re-

he divided into ten zones, cach with its own
wave length. so that the central operator.
by increasing or reducing the wave length
could send messages concerning robbers or
other crimes to the policemen in the dis-
tricts in which the crimes occurred.

“I think the equipment of the bureau cars
with radio sets will prove an important
factor in arresting crminals.” Chief of
Police Fitzmorris said. ‘I doubt whether
radio devclopmerit “is sufficient to warrant
its use hy ordinarw patrolmen, however.”

TRAIN RADIO. RECORD

Broadcasting and. recetving by radio re-
cently on board a Frisco passenger train be-
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duced.  This variable condenser also serves
as a protective device in case one of the
condensers should hecome shorted. hecause,
if this happened, and this condenscr were
not present, current would run through the
receiving set, thereby probably ruining the
instruments.

Fig. 4 shows how onc of these instruments
containing two condensers may bhe used in
place of hoth antenna and ground. \When
using this circuit, if signals are not heard
at first, reverse the position of the lugs.

None of the above mentioned facts, how-
cver, are by any means new. These experi-
ments were tried as far back as 1911, and
the writer remembers having heard a crystal
receiver tune in Brooklvn Navy Yard. using
a small paper condenser in series with one
side of the electric light line. [n 1909 or
1910 there also appeared an article in M odern
LElectrics showing this trick.

We would suggest that anyone trying any
of the above outlined experiments use very
low amperage fuses in the circuit, so that if
anything should go wrong. the fuses will
break the circuit before much damage is
done. It is also advisable to always usc
mica-dielectric condensers and avoid those
using paper dielectric. This will decrease
the danger of having the condensers hreak
down.

Train Radio Record

tween Oklahoma City and Lawton. Okla..
a distance of more than 100 miles. marked
one of the longest distances over which radio
telephone communication has been estah-
lished on moving trains.

The train was fully equipped with receiv
ing and transmitting outfits. Despite rain
and electrical storms encountered along the
route. constant conununication was said to
have been kept between the two points. Mu.
sical concerts were recorded so clearly that
passengers were able to dance to the music.

The experiment was conducted through the
co-operation of the Government radio station
at Fort Sill. near Lawton. the Frisco Rail
road and a radio concern in Oklahoma City.



Five Stage Amplifier on 110 Volts A.C.
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Fig. 1.—This Diagram Shows the Latest Hook-Up Used by a Bureau of Standards Expert in Operating a Five Vacuum Tube Receiving Set on 110 Volts, 60 Cycle

Alternating Current, the Voltage Being Stepped Down Through a Suitable Transformer as Shown.

The Letters in the Diagram Correspond With the Following Appa-

ratus: A, Balancing Resistances; B, Radio Frequency Transformers; C, Audio Frequency Transformers; D, 1 to 1 Ratio Telephone Transformer; E, Armature of
Loud Speaker; F, Field of Loud Speaker; G, Tungar Rectifier; H, Plate Voltage Rectifier; I, Power Transformer; J, Filament Rheostats; K, Condenser, 1 Micro-
farad; L, Leak Resistance, 2 Megohms; M, Smoothing Condenser, 10° Microfarads; N, Step-Down Transformer for Loud Speaker.

EVERAL attempts have been made
from time to time by various expert-
menters and radio engineers to op-
erate vacuum tube receiving sets on
alternating current. such as we have

in our homes for lighting lamps and supply-
ing heat for electric cooking apparatus. but
as there is usually a considerable humming
noise present when the sets are operated
on alternating current, unless very finely
tuned and balanced, the average radio en-
thusiast has stuck to his storage and dry
hatterics to supply the necessary filament and
plate currents.

One of the U. S. Bureau of Standards
radio experts, Mr. P. D. Lowell, has car-
ried out some very interesting and startling
experiments in the operation of a five-stage
V. T. amplifier with crystal detector on 110
volts, 60 cycle A. C.. and has reduced the
residual hum due to the A. C. practically to
zero. or to such an extent that it is not
noticeable with ordinary strength of signals
or speech.  Mr. Lowell's contribution to
science appears in the July number of the
Jowrnal of the American lTustitute of Elec-
tricel Engineers, and one of the most inter
esting facts brought out by Mr. Lowell is
that more noiseless and perfect operation
of vacuum tube amplitiers was obtained with
the  fitaments  lighted from low voltage
A. C.. supplied by a step-down transformer.
than was given when the filament current
was rectified through rectifier tubes.  Those
imterested  in this  subject of operating
audions on A. C., will do well to study the
article giving full details entitled. "Operate
Your Audions on C.” hy Ellott A.
\White c©n nage 234 of the luly. 1919, issue
of this juurnal, which may be consulted at
any public iihrary if vou do not have the
copy.

The employment of a crystal detector.
such as galena, may seem objectionable to
those who have had experience with crystal
detectors in general. owing to the fact that
thev are liable to get ont of adjustment or
hecome insensitive quite frequently, but this
investigator has found many meritorious
features in crystal detectors. when used in
connection with a V. T. amplifier of two
or more stages. IFo- one thing the crystal
detector used in place of a V. T. detector
reduces the 60-cvele hum very considerably.
As Mr. Lowell further points out. it is not
necessary to inake very careful adjustment
of the crystal detector with this circuit, be-
cause the radio-frequency amplification pre-

ceding the detector usually gave sufficient
signal strength so that a point of satisfactory
sensitivity could easily be found. The crystal
detector gave approximately as good ampli-
fication as the V. T. detector. Still better
amplification and quieter operation was pro-
duced by using a ten-volt “C" battery in the
grid circuit of the first audio-frequency
stage. In some of the earlier experiments
a plate “"B” hattery was used for conve-
nience. but this was finally replaced by alter-
nating current which had been rectified by
means of an electron tube, and smoothed
out by condensers with large capacities, as
shown in the accompanying diagram, Fig. 1

Referring to the complete circuit of the
tve-stage V. T. amplifier with crystal de-
tector. shown in Fig. 1, it is seen that either
a loop aerial or the regular out-door antenna
may he employed. The outside antenna is
here shown, used in connection with a vario-
coupler or loose coupler. for tuning the
signals or speech to a maximum strength.
This amplifier is not of the regenerative

100 TO 330 V.
TAP AT 700 TURNS 25 MILLI-AMPS,
TAP AT 1400 * |
TAP AT 2100 # ~ m V. 100V
N2.36 D.CC MAGNET WIRE‘F ;
BV i 8V Mav
2AMPST 6 AMPS. [ ]2
S1 S, S3 Sa
n[ A DN DA ( XAXI\H V. ) 2
50 TURNS 25 TURNS
NO'16 DCLC WIRE

, N216 DCC.WiRE
6
|

50 TURNS 150 kY
, Ne12 OR 11 DCC wre | OO TY

- 10 — i

D.CC. MAGNET WIRE
T LAYERS

—1I0V. AC. 60 CYCLES———>

Fig. 2.-—Details are Shown Above of Special Step-
Down Transformer to be Used in Operating Five
Tube Receiving Set on 110 Volts, 60 &;cle A. C.
Instead of Building This Transformer With All the
Different Secondary Windings on It, Some of the
Low Voltage A. C. Supply for the V. T.'s May be
Furnished by Toy Step-Down Transformers, Avail-
able on the Market.
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type. as here shown, but it has been found
effective for the reception of undamped
waves, etc., when used with a separate V. T.
heterodyne. The five V. T.s used for am-
plifying in the first three radio-frequency
stages and in the last two audio-frequency
stages should be U. V. 201 amplifier tubes
or their equivalent. The first three trans-
formers are radio-frequency umnits, while
the transformers connecting the two audio-
irequency stage V. T.'s and the crystal de-
tector are iron core audio-frequency traus-
formers. A small condenser of about .01
M. F. is placed across the primary of the
audio-frequency  transformer  comnected
with the crystal detector, as shown. It was
found advantageous to couple the Magna-
vox loud-talker to the plate circuit of the
fifth V. T. by means oi a one-to-onc ratio
telephone transformer. D, Fig. 1. An .02
M. . condenser was connected in series with
this telephone transformer. and with the
primary terminals of the Magnavox trans-
former N. which is found mounted on the
base of this type of loud-talker. | is the
moving coil of the loud-talker, while I° is
the field maguetizing coil of the Magnavox.
with a choke coil connected in series with
the filament and plate of a Tungar rectifier.
(. The impedance of the field coil was
found sufficient to smooth out the pulsating
current. so that the hum was not annoying.
I'hts hum was further reduced by the afore
mentioned onc-to-one transformer and series
condenser, shown in Fig, 1.

The rectifying tube H. for the 300 A, C
for the plate may he a Tungar tubce, or else
a three-electrode audion with the plate and
urid connecterl together, as shown, to forn
the cold clectrode for rectifying. The large
condenser M is of ten microfarads capacity
and may have waxed paper or mica dielec-
tric. but preferably mica. The experimenter
might try different arrangements than this
using a high voltage D. C. dynamo to supply
the plate current. for example.

The bhalancing resistances or potentiome-
ters A have about 200 ohms resistance. All
of the V. Ts in the amplifying stages have
their filaments controlled by a power rheo
stat from the 8-volt A. C. circuit.

The low A. C. potentials required may be
supplied by properly connecting to the ter-
minals of a toy step-down transformer of
suitable size. using a plate “B"” battery; or
else a small transformer having a 230 to 300
volt sccondary, or this can he made readily

(Continued on paye 506)



By ARMSTRONG PERRY
No. 7. HOW TO LEARN THE RADIO CODE AND OBTAIN GOVERNMENT AND COMMERCIAL MESSAGES

HE man who, having been born in
America, neglects to learn to read
English, is looked down upon by his
neighbors. So is the resident for-
eigner who shows no desire to learn
the language of our country. In the same
class, unconsciously, may be the man who

will not try to understand the code mes-

sages that his radio receiver brings in. The
desire to know is the impelling force that has
raised humanity from the darkness of sav-
agery, and the willingness to remain igno-
rant is the retarding influence that gives civ-
ilization its hardest battles. Even a country
horse will prick up his ears and try to see
what is going past.

“Why should I learn code ?” asks the radio
concert listener. Because code is an essen-
tial factor in the transmission of important
messages ; because code carries farther than
voice and reduces the chances of error;
because a copied code message is evi-
dence that will be accepted in court, while
a verbal report of a tclephone message is
considered as hearsay; hecause you cannot
get a radio license without knowing code:
because the learning of code is a stimulating
mental exercise that develops sharp cars and
alert minds. Folks listen in on party lines
for personal matters of no importance: with
a knowledge of code you can listen in on
the world and gather iniormation that is
worth dollars.

Learning code is not as difficult as mak-
ing up your mind to do it. I have seen a
group of fifty Scouts learn the International
Morse alphabet in thirty minutes—learn it
so well that they could write or read any
one of the dot-and-dash letters.

The first step is to select a station that
sends code at slow speed and that can bhe
heard at scheduled times with good signal
strength. Throughout the East NAA. the
Navy station at Arlington, Virginia, is the
“Old Faithful.” At 1155 a. m. and at 9.55
p. m. Standard time, it opens up unfailingly
and even crude apparatus will bring it in at
considerable distances. There are other Navy
stations all around the coast. No American
home is out of range of the Navy Communi-
cation Service. At four o'clock. eight o'clock
and twelve o'clock, day and night. chances

are good for picking up a code broadcast.

from the ncarest Navy station. NAH. the
New York Navy station, transmits an Ama-
teur Broadcast daily at 645 p. m. at slow
speced and on two wave lengths, 175 meters
and 1832 meters. The Army has a broad-
casting station at each Corps headquarters
that- can be heard throughout the Corps
area. --The Post Office Depattment has. a

string of stations across the continent from: .

Washington to the Pacific. Mary rddio
schools and the radio departments of a num-
ber of state and private universities maintain
code schedules for beginners. Any one of
the broadcasting stations that shoot out con-
certs would be willing to send a slow code
message daily if there were a demand for it.

CONTINENTAL CODE i —
Following Present-Day
— T a®) Teaching Methods, in
S——r Which Children Do
D Not Learn to Recog-
nize the Word Cat,

Dog, Etc., by Spelling

SR It Any Longer, But Are
Taught to Recognize

H the Word by Illustra-
tion With a Picture, or

- e = Otherwise, so That
e et They Can Recognize
0 and Pronounce Words
Long Before They Can

Spell Them, We Must

e ¢ wmm Do This With the Code,
| Says Mr. Perry; We

X Must Learn to Recog-

nize the Code Com-
binations as a Group,
as Indicated at the

Right of the Illustra-
1 tion, and Not by Single
Dots and Dashes.

™ o

Information concerning local code sched-
ules can be gathered from daily papers or
local radio dealers. For five cents, a copy
of the Radio Service Bulletin can be secured
from the Superintendent of Documents,
Government Printing Office.  Washington,
D. C., giving the schedules for the weather
forecasts and other broadcasts from Navy
stations. The applicant should state that he
wants that information, as it

at 10 o’clock. During this time the receiver
can be adjusted for maximum results.
There follows a coded weather report. By
writing down in advance the letters used to
designate the reporting weather stations, the
beginner can use this report as an easy step
in his progress. They are: J, S. FP, ML,
T. NY. DB. LB. CH, H, AV, C, B, AT,
SL, LR, NV, DU, M, D, F, CN.

It is easy to identify a letter when you
know what is coming and you will gain con-
fidence from knowing that you will get these
letters at least. Following each letter or pair
of letters comes a string of five figures.

In a very few evenings a beginner finds
this weather report edsy to copy. The trans-
lation of the figures is found in the Radio
Service Bulletin referred to above.

Following the coded reports comes a
weather forecast for the Atlantic Coast in
plain English. It starts something like this:

“Winds off the Atlantic Coast. North of
Sandy Hook moderate to fresh west winds
and fair weather Sunday. Sandy Hook to
Hatteras.” and so on. The form of the mes-
sage is always the same and in a short time
the beginner is so familiar with it that he
follows it easily and only has to make an
effort to concentrate on the three or four
words that change from day to day. The
“flying weather” which follows predicts
local weather in six zones, telling what to
expect at the surface and aloft.

By the time you are copying these routine
messages with a fair degree of ease you will
be able to pick up a good deal of the
hydrographic report and the Shipping
Board's orders to its vessels, which follow.

(Continned on page 508)
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The Picture at the Left Shows the Ingenious Radio Receiving Outfit, Described Below, and Costing Less Than $3.00 to Build, Complete with Telephone Receiver.
This Compact Radiophone Receiving Set is Shown in Use by Mrs. Copeman in the Picture at Right.

The Simplest Radio Outfit Contest

By FRANK COPEMAN

(WINNER OF FIFTH PRIZE, $25.00 IN $300.00 RADIO RECEIVING CONTEST)

EREIN is presented a simple, cheap
and easy-to-make radio outfit;
besides having all the advantage:
of a regular crystal set, it can be
constructed without the aid of tools,

from material found about the ordinary house-
hold and is small enough to be carried in the
coat pocket without discomfort. The secret
of the success of this set lies in high insulation
throughout and the method of winding the
coils used for tuning. The novice is apt to
wind his coils upon wood or cardboard, there-
by losing much of the received energy b
leakage.

For this set then some better insulator than
wood or paper will be used. First are needed
five of those phonograph disk records, five
inches in diameter that sell for a dime. They
can be found in ahmost any home and are just
the thing for building this set. Three of the

records are used as forms for a tuner. They
are slotted as shown in the diagram, using a
scrap of tin or an old knife heated in a gas
flame to melt and at the same time cut from
the edge toward the center. The disks thus
cut are now ready to be wound with No. 26
or 28 S. C. wire obtained from an old
medical coil secondary or an old bell magnet,
or it may be bought for a few cents. The
wire is wound spider-web fashion. Coils
thus wound are more efficient than any single
or multi-layer coil and can be more quickly
wound by a novice, as the wire has no ten-
dency to slip off once in place.

Record No. 1 is the primary and is wound
with 49 turns,a tap being taken off at every
seventh turn. Record No. 2 is the primary
loader and has 125 turns; no taps. Record
No. 3 serves as the secondary and is wound
with 75 turns; no taps.

The other two records serve to dress up the
set, giving it a neat appearance and also to
give support 'or four binding posts made from
brass screws and nuts, and the detector made
as shown from a brass bolt and nut to hold a
short length of copper wire for a cat-whisker,
and a cup holding a galena crystal. The
crystal is best bought already mounted and
tested.

All holes can be made in a jiffy by the aid
of the hot point of a darning needle or nail.
The rotary switch is constructed from a brass
bolt and nuts, a strip of brass for the blade ard
a composition knob from an ink bottle or an
extra fine knob off the end of a player piano
roll. A hole can be made through the center
with a hot nail.

Six switch points made from flat headed
brass screws complete the set and it is ready

(Continued on page 502)

PRIMARY COIL
49 TURNS OF N2.28 S.CC. WIRE
WOUND ON SLOTTED RECORD.
H >

ANTENNA
LONG WAVE
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WOUND ON SLOTTED RECORD
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LEFT OPEN
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Details for Building the Compact and Cheap Radiophone Receiving Set are Given in the Illustration Above.

Al of the Coils, as Well as the Front and Rear of the

Cabinet, are Made from Small Five-Inch Phonograph Records, Three of the Records Being Slotted as Shown, and the Coils Wound on Them in Spider-Web Fashion,
So as o Minimize Distributed Capacity. At a Distance of a Few Miles from Radiophone Broadcasting Stations This Set Will Give Sufficiently Loud Results in the
Receiver to Enable the Music and Speech to Be Heard Through a Tin Horn Placed Tightly Against the Receiver, as Shown in the Upper Right-Hand Drawing.
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HERE are so many broadcasting

I stations which have forwarded in-
formation, that we regret we have

only space enough to print a very few.
Those stations which have been courteous
enough to submit photographs. will find
that the photos will be published in due
time. The stations listed on this sheet will

CONTINUED FROM LAST MONTH

We

not be published in the next issue.
would suggest to our rcaders that the map
locations indicated on this page are for the
special supplement map given free with the
May issue of SCIENCE aAND INVENTION. At
a great expense this list of the stations has
been practically completed as far as com-

mercial broadcasting stations are eoncerned.
We will present our readers with additional
information on the new stations as it is
brought to our attention. Address all com-
munications to Editor Radio Broadcast,
c/o SCIENCE AND INVENTION MAGAZINE,
New York City.

Map Map
Call Wave Loca- Call . Wave Loca-
Letter Name City State Length tion Letter Name City State Length tion
KON. ... . Holzwasser, Inc..... L San Diego, Calif. 360 V-7 KSS Prest & Dean, Radio Research _
Daily except Sunday. 4.00- Lab - T Long Beach, Calif. . 360 U-6
5.00 and 8.15-9.00 P. M., Daily except Sunday, 3.30-
news, concerts. Sunday, 4.30 P. News items of
10.00-11.00 A. M. and 4.00- interest to Long Beach.
5.00 P. M... and 8.15-9.00 musical concerts and fnis-
P. M. church services. Con- cellaneous lectures. Pacific
sistent range 200 miles. time. Maximum distance
KOP . Detroit Police Dept. ... . Detroit. Mich. .. 360 L-39 herrd 250 miles.
Broadcast police information KTW . ... First Presbyterian Church Seattle, Wash. . 360 C-6
of all kinds. Maximum Sunday 11.00 A. M. to 1.00
range 250 miles. P. M., 7.30-10.00 P. M.
KOQ. .. . Modesto Evening News Modesto, Calif. . . .. 360 0-3 Church services. Pacific
KPO.. .. HaleBros.......... .. San Francisco, Calif.. 360 0-3 time. . .
Lectures, market reports. etc.. KUO. ... . Examiner Printing Co. Szn Francisco, Calif.. 360 0-3
9.00-10.00 A. M.. 11.00- Daily except Sunday. 3.00-
1200 M.. orchestra and 3.30 P. RI. and 5.30-6.45
vocal music and other en- P. M., news. etc. Sunday,
tertainments. 5.00-6.00 P. M.. news. etc.
KPPT....Southern Electrical Co San Diego. Calif 360 V-7 Maximum range 1500 miles. .
KQl. University of California Berkeley. Calif 360 0-3 KUS. .City Dye Works & Laundry Co..Los Angeles, Calif... 360 T-6
Station not yet installed. Educational lectures on tex-
Broadcast will consist of tile fibres, covering the four
educational programs, lec- classes of fibres. growth,
tures. etc. origin, physical and chem-
KQL ... _Arno A. Kluge . . Los Angeles. Calif 360 T-6 ical properties and general
KOP;.... Blue Diamond Elec. Co Hood River, Ore. 360-485 E-6 outline of uses for each.
Daily except Sunday 7.00- Then lectures on chemicals
7.30 P. M.. news. Monday, that enter into manufacture
Wednesday and Friday, and treatment of said fibres.
8.30-9.15 P. M.. concert. Also music, instrumental
Pacific time. Consistent and vocal. by company
range 100 miles. choral society. 500 miles. .
KQT..... Elec. Power & { lg{)liance Co...Yakima, Wash .. = D-7 KUY.... Coast Radio Co.. Inc El Monte, Calif..... 360 S-6
KQV.... Doubleday-Hill Elec. Co . Pittsburgh. Pa. . 360 N-4 Program divided into: .
Daily except Saturday and (a) Radio lectures. building.
Sunday, 12.00-12.30 P. M., improving. and designing
2.30-3.00 P. M., evenings sets for home use.
on  Monday, Wednesday (b) Farmers lectures’ instruc-
and Friday, 10.00-11.00 tion and amusement by
P. M., Saturday, 12.00- best lecturers in state for
12.30 P. M., Sunday, 4.00- ranches, orange growers and
5.00 P. M. Eastern time. walnut men.
daylight saving. Consist- (c) Music. phonograph, pi-
ent range 100 miles. ano and orchestra. Heard
XQW. ... Chas. D. Herrold .San Jose. Calif...... -r P-4 1170 miles.
Music and church services are KVQ..... J. C. Hobrecht. . Sacramento, Calif... 360 N-4
transmitted by telephone to Operating in connection with
the laboratories, and then Sacramento Bee News-
re-transmitted via radio. aper. Every afternoon
Equipment, 50-watt phone rom 5.30-6.30 press no-
with facilities for connect- tices and music. Wednes-
ing to the telephone line. day and Saturday. 8.00-
1,500 miles radius. Wednes- 9.00 P. M., music. Pacific
day. 7.30-8.15. Sunday. time. Equipment 5 S-watt
5.00-6.00 P. M. tubes. 2 oscillators, 2 mod-
KQY. ... Stubbs Electric Co.. Portland, Ore. . ... .. 360 E-§ ulators and | speech amp-
Daily. 1.00-2.00 P. M.. 6.00- lifier. 1000 miles.
7.00 P. M.. general broad- KVT.. . Boulevard Express. .. ......Los Argeles, Calif... 485 T-6
cast. Pacific time. Maxi- No broadcast. Station not
mum distance heard 200 vet completed.
:mtl)cs, u;uz:g 4 S-twatt powCr KVW . . Boulevard Express ......8an Diego, Calif.. 485 v-7
I‘(l)()e;iles onsistentiirange No broaldcast. Station not yet
P . completed.
R M e 200 B, M. angBereeley: Calif 360 03 KWG....Portable Wireless Tel. Co.. . ...Stockton. Calif. .. .. 360 04
6.00-7.00 P. M.. concert. Broadcasts news and music,
Pacific time. Consistent 4.00-5.00 P. M. daily ex-
range 100 miles. cept Sunday, concert Tucs-
KSC.....0.A. Hale & Co. .. San_Jose, Calif 360 P-4 dey andy Friday Saing 900
KSD' | Post Dispatch ... St. Louis. Mo. | 360  P3 G Sl
Broadcasts afternoon and eve- P. M. Sundays. Transmit-
ning. 4.00 P. M. news, ter uses 2 50-watt power
market reports, musical se. tubes, and the antenna cur-
lections: 7.45 P. M., vocal rent is 3 amperes. Have
and instrumental numbers, been heard in Honolulu and
recitations, lectures, ad- Alberta, Canada. )
dresses, bascball scores. ete. KWH ... The Examiner ... Los Angeles, Calif 360 T-6
Central time. Consistent Daily except Saturday. 12.30
range 1000 miles. P. M., music. news, crop
KSL. ... The Emporium.......... . . . San Francisco, Calif.. 360 0-3 reports. ~ 5.30:6.30 P. M.
Broadcasts 10.00 and 11.00 music, news. Sunday, 2.00-
A. M. and 2.00-3.00 P. M. 3.00 P. M., sacred music.
Morning instruction in bak- KXD..... Modesto Herald Pub. Co.. Modesto. Calif...... 345 0-3
ing and cooking and three News every evening 6.30-
tested recipes. How to 7.00, also musical programs.
dress. Baby hygiene and Sermon and sacred music
dancing for the child. Sunday 1.00-2.00 P. M.
Afternoon-—very prominent Approximate range 150
speakers. Music interlude. miles.
Piano and phonograph KX$. .. . Braun Corp. .. Los Angeles, Calif . .. 360 T-6

avoided as much as pos-
sible. Maximum 200 miles.
Pacific time.

Station unr_I'cr construction.
Broadcasting will be prin-
cipally educational lectures.
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Call
Letter

KYF

KYG

KY!

KYJ.

KYw. ..

KYY ..

KZC.

KZ1

KZM. .

KZIN. ..

KZv
KZY

WAAB

WAAC

WAAD. .
WAAE . .

WAAF

WAAG.

.Preston D. Allen

.. Times Picayune

.Ohio Mechanics Institute. .. ..

.St. Louis Chamber of CommerceSt. Louis, Mo.

..Unio& Stock Yards & Transit
o eI

Name City State

Thearle Music Co

Station not broadcasting yet
but furnishes the music for
station KPPT the broad-
casting station of the
Southern Electrical Co. and
two newspapers. the Morn-
ing Union and Evening
Tribune.

Willard P. Hawley. Jr Portland. Ore.
Tuesday and Thursday, 9
10.00 P. M. concert. Sal
urday, 8.00-9.00 P. M. con-
cert. Pacific time.

Alfred Harrell
Operating  for
Californian.

Leo J. Meyburg . Los Angeles. Calif..

For Hamburger’s Depart-
ment Store. D:uly concerts
4.00-5.00 P. , also Mon-
day, Thursday "and Satur-
day 8.00-9.00 P. M. In
addition reports on stock
market, weather conditions
and news are broadcasted.
Have been heard in
Panama, Alaska and the
Hawailan Islands. Pacific
time. In connection with
this station there is a radio
school, which is free. 300-
400 pupils; night school for
adults.

Bakersfield, Calif.
Bakersfield

. Westinghouse Elec. & Mfg. Co..Chicago, IlI..

Daily. except Sunday, 9.35
A. M., market 10.00 A. M..
and half hourly thereafter
until 1.OOP. M., 1.20 P. M,
closing market quotations.
2.15 P. M.. news and mar-
ket reports, 3.00 P. M.,

rogress of ball games every
alf hour. 4.15 P. M., news,
market and stocks, 6.30

M.. news, final market,
financial and baseball re-
ports. 7.30 P. M., baseball
reports. bed- time stories,
7.45, special features, 8.00-
9.00 P. M., musical pro-
gram. 9.00, news and sports.

Sunday, 3.30 P. M., chapel
services, sacred music.
Central daylight saving
time.

Radio Telephone Shop.

Public Market Co. . Seattle, Wash

Broadcasts retail prices of
foodstuffs every day, from
10.30-11.00 A. M., and 6.45-
7.15 P. M. Music is also
broadcasted as well as talks
on food values, health, san-
itation, etc. Transmitter
uses 4 S-watt power tubes.
Maximum distance heard
50 miles. Pacific time.

Irving S. Cooper. Los Angeles, Calif

Oakland. Calif
For Western Radio Institute

and Hotel Oakland. 7.15

P. M.. news on week days.

7.30-8.15 P. M.. music on

Tuesdays. 8.15- 9.00 P. M.

music on Fridays. Sermons

Sunday. Pacific time.

Deseret News.
Broadcasts twice daily at 3.00
and 8.00 P. M., giving news
items, weather reports.
baseball scores and musical
programs. Power used 250
watts. Has been heard in
Oakland, Calif

Wenatchee Battery & Motor
Co. Wenatchee, Wash

. Atlantic Pacific Radio Supply

Oakland. Calif. .. ..

Dally except Sunday. '3.30-

4.30 P.M., concert. 6.45-

7.00 P. M., news. Wednes-

day, 7.30-8.15 P. M., con-

cert. Saturday, 8.15-9.00

P. M., concert. Sunday.

11.00-12.15 P. M., church

service, 3.00-4.00 P. M.,

concert. Pacific time.

New Orleans, La
May 13th dlscontmucd its

broadcasting service indef-

initely.

Tulane University. .New Orleans, La

Cincinnati, Ohio.

Chicago. 111
Elliott Electric Co. . .Shreveport, La.
Broadcast baseball scores, in-
structive talks on radio and
instrumental and phono-
graph music. S-watt trans-
mitter used with a maxi-
mum range of 65 miles,
Daily except Sunday, 7.30-
9.00 P. M., on central time.

(To be continued in the next tssue—Save

.San Diego, Calif.. ..

..San Francisco, Calif..

Wave
Length

360

360

360

360

360-485

360
360

360
360

.. Salt Lake City, Utah. 360-485

360

360

360

360
360
360

360-485
360

Map
Loca-
tion

V-7

M.-35

0-3
C-6

0-3

M-13

C-8
0.3

AA-34

AA-34
P.38
P-33

M-35
X-30

Call
Letter

WAAH

WAAIJ.. ..

WAAK

WAAL. ..

WAAM..

WAAN.
WAAO. .

WAAP

WAAQ. ..

WAAR .
WAAS .
WAAT ..

WAAV .

WAAW,

WAAX. ..
WAAY ..

WAAZ .

WAH . .
WBAA . ..

WBAB ..

WBAD . .

WBAE. ..

WBAF . .
WBAG. . .
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..Commonwealth Elec. Co

.1. R. Neison Co

.Jersey Review

. Midland Refining Co.

.Andrew J. Potter

.Stcrlmg Elec

.Fred

City State

..St. Paul, Minn .
Every evening beginning at
8.00. baseball scores, news.
concerts, etc., are broad-
casted. Maximum range,
700 miles.
Eastern Radio Inst . .. .
Monday, Wednesday, Friday,
9.00-10.00 P. M.. concerts,
eastern time. Power 15

Name

Boston. Mass

watts. Maximum range 50

miles.
.Gimbel Bros. . Milwaukee, Wis
Minn. Tribune & Anderson

Beamish. Minneapolis, Minn..

News. baseball scores, mark-
ets, every night. 9.40-10.00
1P and concerts by
well-known artists on al-
ternate Friday and Satur-
day nights, from 7.50 to
9.00 P. M. Heard at Conn.
2000 miles.

Newark, N. J. ..
Now working every fifteen

minutes after the hour to 30
minutes from 9.15-4.30
daily. 80 miles daylight
(maximum).

University of Missouri

Radio Service Co

Otto W. Taylor. '

New England Motor Sales Co.
Daily except Sunday., 9.30

A. M. to 5.30 P. M., every
half hour. Eastern dayhght
saving time. 600 miles con-
sistent.

Groves-Thornton Hardware Co Huntington. W. Va

Georgia Radio Co. ccatur,

Jersey City, N. ]

Columbia. Mo

. Wichita, Kansas. .
Greenwich, Conn

Wednesday, 7.00-8. 00 P. M.
concerts, lectures. Sunday
7.00-8.00 P. M., church
service, concert. 70 miles
consistent.
.Athens Radio Co Athens, Ohio. . ...

Daily. 7.00-9.00 P. M.. gen-
eral program. Central
time.
Omaha Grain Exchange . Omaha, Neb..
Broadcast market reports
every hour. Also weather
and any news reports which
might be of interest to
farmers. At 8.00 P. M.
final market reports are
given, followed occasion-
ally by concerts put on by
local talent.
Radio Service Corp R Crafton. Pa. ...
Yahrling-Rayner Piano Co. . Youngstown. Ohio. .
Various kinds of instrumental
music. speeches and news.
Hollister-Miller Motor Co
Chicago and Kansas City
Board of Trade market quo-
tations every 30 minutes
from 8.45 A. M. to 12.15
P. M., music from 7.00-8.00
P. M. daily. Daylight ra-
dius 250 miles. Central

time.
El Dorado, Kansas
Purdue University. .

Educational lectures by mem-
bers of the university staff.
and occasionally special
programs of music. No reg-

ular schedule. Maximum
distance day, 75 nmiles,
night, 150 miles.

Daily except Sunday., 7.00-
8.00 P. M., concerts, base-
ball, weather, news, bed-
time storles Sunday, 6.30-
7.30 P. , church services,
etc. Eastern time.

Co. & Journal

Minneapolis, Minn...

Bond and stock market re-
orts every morning, 9.30.
ocal and instrumenta!l

numbers, speakers, two
nights per week. Lasting
two hours. Maximum dis-
tance heard 200 miles.
Central time.

Bradley Polytechnic Inst

Monday, Wednesday and Fri

day at 2 and 8.30 P.

general news, baseball
scores and other informa-
tion of general interest.
Daily at 9.15 A. M., weath-
er forecast on 485, and
every evening a musical
concert at 8.00 on 360.
Maximum ~ distance heard
approximately 10C0 miies.

1. Middleton. . .

Diamond State Fibre Co

Market and crop reports cov-
ering within a 100-mile
radius of Philadelphia. be-
tween the hours of 12.00
and 12.15 P. M. on a 485
meter wave. Occasional en-
tertainment program. No
regular schedule. Radiates
6 amperes. Eastern time,

Peona I

Bridgeport, Pa..

these, as they will not be repeated)

Charlestown. W. Va._.

Emporia, Kansas. ...

West Lafayette, Ind.

..Syracuse, N. Y... ...

Moorestown, N. J. ..

Wave
Length

360

360

360
360

360

360
360

360

360
360
360

360

360

360
360

360

360-485
360

360

360
360-485

Map
Loca-
tion

E-30

J-50

K-35
H-30

M-48

M-43
M-42

Q-27

N-34

M-47
M-47



PHOTOS OF BROADCASTING STATIONS

THE MICROPHONE ROOM OF “WJK”

The Very Greatest of Care Was Exercised in Designing and
Arranging the Microphone Room, or “Artists’ Studio’ of WJK
i DOrder to Produce as Nearly Perfect Results as Possible.
Heavy Felt Draperies Cover All the Walls as Well as the Ceiling,
and a Soft Rug Covers the Floor. This is Done to Reduce the
Echo From the Walls to a Minimum, and to Deaden the Sounds
of Persons Walking and Moving Around the Room While Trans-
mrission is Going On. The Lighting Effects in This Studio Are
Very Soft and Restful, and There is Nothing Glaring or Brightly
Colored Which Would Distract, Even for a Moment, the Atten
tiog of the Artist While Performing, Whether Talking, Singing,
o Playing Before the Microphone. This Latter Instrument
Mav be Seen on Its Adjustable Stand at the Far End of the
Rosm. To the Right of It Stands the Phonograph Which is
Used to Render the Latest Records to the Radio Audience. In
the Foreground is the Piano Which is Used for Accompanying
Smgers as Well as Various Bands and Orchestras Which Per-
fcrm at WJK. The Arrangement of the Other Furniture is
% ory Tasteful and in Strict Accordance With the Principles of
tarmony Spoken of Above. We Feel Sure That Every Artist
aad Entectainer Who Performs for the Service Radio Equipment
Cc. Does Not Easily Forget the Simple Beauty of Their ““Artists’
Studio.”

SERVICE RADIO EQUIPMENT CO.
TOLEDO, OHIO “WJK”

“WJK,” the Broadcasting Station of the Service Radio Equip-
ment Co., Has Been in Action About Five Months, and Has
Made an Enviable Record for Itself in That Time. A Com-
posite Transmitter of 100 Watts Power is Used, and Has a
Consistent Range of 400 Miles, Although They Have Been
Reported QSA (Very Distinct) Over 800 Miles Away on Many
Occasions. The Operating Room is Located Directly Above the
Studio, Which Location Tends Toward Greater Efficiency.
This Room Contains a Complete Receiving Set in Addition to
the Transmitting Apparatus. The Former May Well be Con-
sidered to be an Essential Part of an Up-to-Date Radiophone
Broadcasting Station, as it Permits the Operator to Keep in
Touch With Amateurs Who Have Transmitters. They Can Act
as a Check on the Broadcasting Station, Telling the Operator
How His Modulation, etc., is. The Operator May Also Listen
in Before Broadcasting and Be Sure That He is not Interfering
With Another Nearby Station on the Same Wave Length. The
Transmitting Set Uses Five 50 Watt Power Tubes; Two as
Oscillators, Two as Modulators, and One as a Speech Amplifier.
These Tubes are Supplied With a Plate Voltage of 750 to 1000
Volts and They Deliver a Current of 412 to 5§ Amperes to the
Antenna. A Cage Type Antenna and Tuned Counterpoise are
Used. This Station is Located in the Heart of the Business
Section of Toledo, and Consequently Has Many Obstacles to
Overcome, the Greatest of Which is a Very High Resistance
Ground. A Great Deal of Trouble Was Encountered From This
Source. and Much Experimenting Was Necessary Before a
Satisfactory Counterpoise System Was Erected to Overcome
the Trouble.

DORON BROS. ELECTRIC CO.
HAMILTON, OHIO—*“WRK"”

The Antenna, Which is 125 Feet High, is of the Cage Type, Com-
posed of 6 Wires 100 Feet Long. Leads are Taken From the Ends
and From the Center, Making the Aerial System Multiple Tuned.
A Counterpoise 90 Feet Long and 18 Feet Above the Ground is Used.
The Spark Transmitter is a Two and One-Half K.W. Navy Type.
The Radio Telephone Transmitter is a New Type Developed by
Doron Bros. Electrical Co., With a Rating of One K.W. There
Are Six U. V. 202 Radiotron, 5 Watt Transmitting Tubes in the
Radiophone Circuit, 376 Volts Being Used on the Plates With 200
Milliamperes Input. The Filaments Burn on A. C. Supplied by a
Step-Down Transformer. The Wave Length is 360 Meters. The
Center Lead From the Antenna Goes Through a Thermo Radio
Frequency Ammeter to the Set. This Meter Shows a Radiation
of 2.8 to 3 Amperes. The Leads From the Ends of the Antenna Are
Connected Through Meters Which Also Show a Reading of 2.8 to 3
Amperes. There is an Extra Lead Taken From the Inductance,
Which Goes Through a Fourth Meter to the Ground. This Meter
Shows an Additional Radiation of 1.286 Amperes. The Total
Radiation is Secured by Adding All the Readings, Which Tota!
About 10 Amperes. The Signals From This Station Have Been
Heard in Every State in the U. S.; Also Alaska, Mexico, Panama
and South America. The Great Range is Due Not Only to the
Design But Also to the Fact That the Location is One Place in the
Country Where Results Such as They Are Getting Would be Possible.
The Ancient Ocean Bed and the Ancient Gulf Stream Crossed at
This Particular Point, and There Are Rich Mineral Veins at a
De(rth of 3,200 Feet, Which Seem to Run Northeast to Southwest
and Northwest to Southeast, Forming an X Which Lies Under the
Entire Station. 5YL, Thibodeaux High School, Thibodeaux, La.,
Gives Dances to the Music From This Station and the Owners
Would Like to Hear From Others Who Have Done the Same.
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in this Department we publish questions and answers which we fecl are of interest to the novice and amateur. Letters addressed
to this Department cannot be answered free. A charge of 25: is made for all questions where a personal answer is desired.

Hook-up and Length of Aerial

(47) Iarvey M. Lawrence, Ariel, Pa., requests:
Q. 1. A hook-up for a vario-coupler, variable con-
denser. fixed condenser and crystal detector.
A We are giving herewith the hook-up as
requested by you.
How far should I be able to receive broad-
casts with this set and an aerial 270 fcet long by 30
fcet high?
2. We would advise you that your antenna is
much too long for average broadcast reception, and
we believe that you would obtain much better re-
sults if you cut the length down to about 100 feet,
or not more than 150 feet. With such a set your con-
sistent receiving range should be about 25 to 30 miles.

e
S p—,
- Aerial-A

vario - coupler

Variable
condenser

The Above Circuit Shows the Most Efficient Way in

Which to Use a Vario-Coupler and Variable g -

denser With a Crystal Detector, Phone Condenser
and Phones.

Receiving WJZ in North Carolina

(48) Louis W. Baker, Raleigh, North Carolina,
requests: .

. 1. A circuit for amplifying the signals received
by a crystal detector with an audion bulb.

A. We are giving herewith a circuit diagram as
requested. It is generally conceded however, that
such a circuit as this will not give as satisfactory
results as a single audion tube detector, due to the
difficulty of keeping the samne in adjustment.

Q.2 Will I be able to receive WJZ with this
co;nbination. and if not what will be necessary to do
507

A. 2. Since you are approximately 425 miles from
Newark, N. J.. it will be necessary for you to use
at least one step of radio frequency amplification, a
detector and two steps of audio frequency amplifica-
tion, in order to receive the broadcast from the latter
satisfactorily.

Radio frequency
amplifying Transf
Audion o4 (5

To tuner
-y

ereosTot

B’ battery ~

Sforage
B G—Tg; g bOﬁegg

A Circuit Diagram is Given Herewith, Showing How

to Amplify Radio Signals at Radio Frequency, and

Detect Them With a Crystal Detector. The “B"

Battery Should Be 22 1% Volts if a Detector Tube is

Used for Amplification, or 45 to 60 Volts if an Ampli-
fying Tube is Used.

Phones

Receiving Pittsburgh at New York City
(49) Raymond Ashworth, Jr., New York City,

writes:

. 1. Giveinformation on thecost, and. if possible,
the construction of a radiophone receiving set which
will receive from Pittsburgh, Pa.

A. 1. Of course. you realize that there is a great
range in the prices of radio-telephone receiving outfits.
A set with which you could hear Pittsburgh. Pa.,
would probably cost from $100.00 to $150.00. if
bought already assembled. However. this could be
provided much cheaper if you constructed it your-
self. We would advise you to read the article entitled,
A Short Wave Regenerative Set,” by William H.
Grace, Jr.. in the December. 1921, issue of this maga-
zine. This set with an audion detector and two
steps of amplification would undoubtedly receive
the broadcast from Pittsburgh, Pa.

How to Adjust Your Set

(50) Fred Comstock, Pueblo, Colo.. asks:

. 1. Give directions for manipulating the con-
trols of a short wave regenerative receiver, using a
vario-coupler and two variometers for tuning.

A. 1. We are giving you herewith general direc-
tions for tuning a regenerative set consisting of two
variometers and a vario-coupler. Set the coupling
between the primary and secondary of the vario-
coupler at or near maximum. the detector filament
at the proper brilliancy, which must be determined
by experiment. and the primary tuning at or near
its lowest value. Then, very slowly, vary the grid
and plate variometers throughout their entire range.
1f signals are not heard, change the primary tuning
one or two points, and go through the same procedure.
This should be continued until signals are heard. If
results are still not obtained, change the coupling a
few degrees, and repeat.

After a signal is once located, adjust_ all controls
for best results. remembering that if it is desired to
obtain selectivity, that is, freedom trom interference,
the coupling must be kept as near zero as is possible
without decreasing the signal strength. Make all
adjustments in small steps, so as not to lose the signal
at any time.

We believe that if you follow these directions in
general you will have no trouble in obtaining the
results desired,

Feature Articles in
September “Radio

News’’

Broadcasting Methods. By Le Massena.

The Future of Radio. By Dr. Lee dz
Forest.

How to Make a Small Wavemeter. By
Bernard Stzinmetz.

A Honeycomb Coil Recetver and Amp-  :
lifier. By Hoyoux.

The Cohen Stutic
S. R. Winters.

Eliminator. By

Armstrong Super-Regenerative Set

(51) Harold N. Bliss, Ithaca. N. Y., asks:

_ 1. Are the Armstrong Super-Regenerative sets
reaily efficient and worth while?

A ). We would suggest that the Armstrong
super-regenerative circuits are not meant for the
average amateur to work with, inasmuch as they re-
quire a fairly good knowledge of the working of radio
instruments as well as unlimited patience in adjusting
the same. The circuits are extremely critical, and
we do not believe that the average amateur would be
satisfied with the results obtained when using these
circuits in their present form. .

. 2. Please give data for a 10 milli-henry air
core inductance coil.

A. 2. For a 10 milli-henry air core inductance
coil we would advise you to wind 380 turns of No.
22 8. S. C. wire in one layer on a core § inches in
diameter. . .

Q. 3. Please give data for a 100 milli-henry iron
core inductance coil. o

A. 3. The secondary of a Y4-inch spark coil with
an iron core inserted therein will give an inductance
of approximately 100 milli-henries.

Spider Web Coils

(52) Alex C. Herro, Oconomowoc, Wis., asks:
1. How to wind three spider-web coils to use
to tune to 600 meters. . .

A. 1. The discs used are 334" to 4 in diameter
with 17 slots cut in each. The center radius—that is,
the distance from the center of the disc to the lower
end of the slots—should be 3 of an inch. Wind
one with 60 turns of No. 24 S. 8. C. wire for the pri-
mary; one with 50 turns of the same size wire for
the secondary; and the last one with 35 tumns of the
same size wire for the tickler.
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Connecting Two Spark Coils Together

(53) Henry T. Becker, Florin, Pa., inquires:

Q. 1. How to hook up two spark coils so as to
obtain a spark equal to the sum of the spark lengths
of both coils.

A. 1. To use two spark coils together. connect the
primaries in scries with each other, and the second-
aries in series with each other. Only one vibrator is
used with the two coils, and the other should be
tightened so that it cannot move. he one used
should be equipped with extra heavy contacts in
order to handle the higher voltage which must be
used to obtain satisfactory results. For two one-half
inch spark coils, use six to nine volts.

SPARK QOIS - — — ——-

%,
& ¢ o o
2 B
/]
STORAGE SPARK GAP
BATTERY KEY

\ ‘ \

In Order to Obtain a Spark of the Same Length as
the Sum of the Spark Lengths of Two Spark Coils,
Connect Them as Shown Above.

Buried Antennae

(54) O. C. Ledbetter, Burbank, Cal., writes:

Q. 1. Give me some information on loop and
underground aerials.

A.1. Theunderground antenna works best if a well
insulated wire is buried beneath the surface of the
earth, stretching out in four or eight directions.
This antenna is particularly suitable for reception in
locations where the static is very heavy.

With loop antennae the same holds true. The
loop is very directional, although subject to static
effects to a grcater extent than the underground
antennae. Both of these types require audions for
for their proper operation. A third style is the ordi-
nary loop antenna buried underground, and free to
swing in any direction desired. %his is probably the
most efficient of all.

Five-Watt Transmitter

J. H. Wooley, Kansas City, Mo., asks:
Q. 1. " Please give circuit diagram for a simple
S-watt radiophone transmitter.

A. 1. We are giving a diagram herewith.

ﬁ/‘\/

/Spid_erweb coils

(55)

o _
qround

— = e

We Give Herewith a Circuit Diagram of a Low Power
Radiophone Transmitter Which Was Submitted to Us
by Harold B. Graham of Spring Valley, N. Y. For
Tuning He Used Two Spider-Web Coils, Each Wound
With 30 Feet of No. 22 S.S.C. Wire. The Tube Used
Was a V.T.2 With 130 Volts on the Plate. His Aerial
Was 60 Feet Long and 35 Feet High. He Claims a
Range of 15 Miles With Perfect Modulation and
Very Sharp Wave. If a 5 Watt Power Tube is Used,
Use About 3C0 to 360 Volts on the Plate. ~Try the
Circuit, Brother Experimenters, and Let Us Know
What Results You Obtain.



Film Developing Device

(No. 1,414.769, issued to George
C. Beidler)

In this device for developing

roll film scveral new features are

T

found,  An ordinary square tank
with a suitable cover and a housing
to hold the roll of filir is htted with
a coiled wire form. Two of these
coils, ane on cither side. are used
in_the completed apparatus. Thesc
coils are arranged so that (he
scparate turns are placed out of
line with cach other. This prevents
undue contacting of the film with
the holder at any given point. The
roll of film is first put into the
housing where it is secured in place;
the black backing paper of the roll
is then drawn out through the side
of the box, as illustrated in tle
accompanying diagram. The flm
itself will be guided downward into
the spiral-like eoil by simply pulling
on the backing paper to which 1 is
attached.

Electric Clock

1.408.274, issued to
orfman)

In this electric clock au clectric
motor having a rotatablc armature

(No. Leo

aund an

cscapemient device is em
ploved.

The escapement member
itself is so arranged that as it
oscillates back and forth, the es
capement wheel is turned. Attached
1o the escapenient wheel is a ratchet
wheel which communicates with a
spring.  This "ratchet wheel flexes
or releases the spring just men.
tioned. 1o the spring ‘a ratchet
communicating with a similar hook
on the escapement membe: assists
to actuate that member. Sufficient
energy is thus periodically stored
in the energy-storing spring to com-
pensate for frictional losses during
each cycle of the oscillation.

Combination Electric Light
Fixture

1,404,732, issued to Reuben
Benjamin)

Ordinarily, when one desires to

(No.

employ electrical such

. appliances,
as flat irous, toasters, etc., a lamp
must be removed from the fixture,

iuserted into the
Consequently, it has

and the cord be
lamnp socket.

frequently Dheen desirable to use
wall sockets for this purpose. In
this device an additional socket is
connected within the shell of the
fixture. This socket is so arranged
that when the plug is not in the
current tap socket, the center con-
tact to the plug is disconnected
from the circuit, and the socket
is dead.

X-Ray Machine

1,409,439, issued to
IFayer)

This is an improved system for
rectifying current for ray I
chines which reduces sparking at
the brushes, and performs various
ather operations. In the diagram
a transformer with the primary and
secondary windings is shown. ~Con
nected to the secondary wires arc
brushes in massive metallic holders.

(No. Charles

H
i
.
! |

nd  two other such hrushes are
connected to the terminals of the
spark gap. A disc of homogeneous
form is connected 1o a motor which
rotates at speed of abont 1800
revohttions per minute. On  this
are four contact sectors. the pairs
being connected by two wires. The
narts arc so arranged that as the
disc  rotates. the revolving qon
tact sectors engage the f)rushes
when the potential 11 the secondary
circuit is at its maximun

Salvage Vessel

1,413,413, issuted to John ¥
Lukomke)

This salvage vessel consists of «
large frame upon wlich are mounred
approximately seven scts of cylin
ders.  These cylinders are eq uipped
with moving pistons, operated trom
the cabin of the vessel, through the
agency of cahles. These cables arc

(No.

connected to spindles, which may he
electrically

manually or operated.

Diving bells are also attached to
this floating salvaging vessel for the
operators. The device is floated out
or moves out into the water by its
own power. being equipped with
xasoline engines for this purpose
when afloat and electrical motors
and storage batteries for submerged

use. By permitting the pistons of
the pumps to travel toward the
closed end of the piston, the air

within the pumps is compressed. or
released into the surrounding water.
and the water takes its place. It
is evident that the buoyancy of the
vessel has now been materially
decreased, and the vessel sinks.
The inventor belicves that with this
device he would be able to carry on
considerable work helow the “sur-
face of the seas. \We are of the
opinion. however, that operation in
one of these is as limited as it
would be in a couverted submarine.

Electrical Measuring Instru-
ment

1,408.119, issued to
Harold Miller)
Here is an extremely simple watt.

hour meter which will” indicate only

(No. John

Aiis

the euergy in
termined power
nrises a

cxcess of a prede-
demand. 1t com
magnetized core with an
armature  shaft  and  integrating
mechanism. A torque opposing de
vice is mounted on a shaft driven by
the meter. This is a disc in which a
number of Z-shaped slots are found.
The middle or body portions of
the Z-shaped slots “are disposed
radially and the iuner and outer
portions are hent laterally. In
operation weights in these siots fall
from the periphery of the disc
toward thc center. and in doing so.
the weights at the periphery having
longer radit opposc the action of
the meter while those nearest the
center assist its movement

Flying Machine
(No. 1,417,602, issued 1o August I°.
Hedberg)

In this device, the inventor pro
ittempt  to

puses  an construct o

flying machine of the paddic-wheel
type. which theoretically, at least
according to his claims,” will hover
over i point, or rise vertically
whenever desired. The lifting and
propelling  mechanism is  placed
over the body of the machine. A
drum with wing-like devices attached
thereto is rotated by means of a
wasoline motor thru gears. A cam
like device regulates the collapsing
of the winged structures. so that
they may be made to open or foll
at any point desired. The rotary
plates are frec to rock and engage
the air as the entire drum rotates.

Aerial Signal Light

(1,413,379, issued to Henri Luglien
M. J. Bernard)

In this invention wlieh aims to
provide for a searchlight producing
a continuous horizontal beam ot
light in two directions, and also
a vertical heam extending from the
horizon to the zenith of the search-

light, slotted lenses are made use
of. At either end of the search-
light we find the lenses mounted
upon U-shaped holders. In the

center is the lamp itself. in this
instance _indicated by a mantle
burner, Then. if we assume that one
had taken a saw and cut his way
through the top of the searchlight
housing. as well as the lenses, until
the center of the lens was reached,
we will form quite a clear concep-
tion of the slotted effect presented
by the device.

Printing of Photographic
. Films
(No. 1.413.598. issued to Henry

Lawley)

In the printing of photographic
fihis by what is kitown as the auto-
matic printer, drums are often em-
ployed on which are pegged con-
tacts. These coutacts are for the
purpose of automatically switching

i . a
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in lights of predetermined printing
power, so  that the final positive
is. fairly constant in density. The
pegs in this device arc set manually
In the present invention metallic
contacts are hoovked into the sides
or cdges of the hhn and are used
as contacts for automatically switch-
ing in a greater or lesser amount
of light, ‘These contacts arc hooked
into position upon the‘ﬁlm during
its initial inspection. similar to paper
clips and nothing remains for the
printing operator to do cxcept per-
mit the film to pass thru the
machines.

Electrical Resistance

(No. 1.418.362, issued to William
W. Coblentz)
Mr, Coblentz has found that in

cxperimentation samples of sulphide
S B s~ Yo

of molybdenum have the property
of undergoing ‘a change in clec-
trical resistance when exposed (o
the actlon of light, and when a
suitable voltage is applied to the
terminals of the crystal, and the
same exposed to the light particu-
larly certain wave lengths of light.
less than .65 micro-millinteters in
length, the resistance of the crys.
tal in the circuit is decreased. he
molvbdenum sulphide mayv be sol-
dered directly to copper wires with-
out electro-plating it by using
ordinary solder. 1In the outline of
the circuit there is shown a source
of light. a lens and transparent
color screen. such as ruby-glass, and
a second color screen. not shown in
the illustration, adapted to he substi-
tuted for the lens.
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4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question.

calculations a special rate will be charged.

X-RAYS
(1280) James Brownley, Chicago. I!l.. asks the
Oracle:
Q. 1. How to hook up an X-ray tube, showing all

the instruments necessary'. o

A. 1. We are giving the circuit requested here-
with. The direction of the X-rays is shown in dotted
lines.

Above Is Shown a Hook-up for An X-Ray Tube. The
X-Rays Emanate in the Directions Shown by the
Dotted Lines.

Q. 2. Are objects receiving X-rays visible to the
naked eye. or must some special apparatus be used in
order to see them?

A. 2. X-rays do not make objects visible to the
human eye. und to see the effects of them it is neces-
sary to interpose a special screen between the eyes
and the object through which the X-rays ure to pene-
trute. The cardhoard screen is coated with a fluures-
-ent substance, siuch as barium-platinmin-vyanide, or
calcinm tungstate.  This screen is best placed in one
end of u bluck wooden or pasteboard box. against the
sther end of which the eyes are placed when in use.

‘I'his screen under the influence of X-1ays becomes
luminous and enables one o see shudows or silhou-
ettes of ubjects of denser material interposed be-
vween the eyes und the X-ruy tube. when the tnhe &
in operatiun

SKY-ROCKETS

(1281) Louis A. Fortin, Esq.. San Franeisca, Cal.,

writes:

Q. I. How are sky-rockets made?

A. I. For rockets. we would advise the following:
Sulphur | part
Wood charcoal 2 parts
Nitre. . 4 parts
Meal Powder t part

(This powder is a black or hrownish colored dust.)
The material is placed in long heavy cardboard

tubes closed at hoth ends in the conventional manner.
Another form consists of:

Sulphur 4 parts
arbon 3 parts
Nitre. 8 parts

This gives out a shower of sparks. The fuse to go
with either is nierely gun powder wrapped loosely in
tissue paper.

We would advise that you experiment with the
above mentioned items, but at all events exert great
caution in mixing the ingredients, all of which
should be in the powdered state before mixing and
the ixing itself should be done with wooden
spatula so that friction is minimized.

GAS MASK CHEMICALS

(1282) W. Feller, Pittsburgh, Pa., requests:

Q. 1. Information on the chemicals used in gas
masks.

A. 1. The material used for filtering the gas in
the Amecrican gas masks generally consists of char-
coal niade from peach pits. The French use a pad of
cotton saturated with lime water through which air
was breathed in, and also through which the exhaled
air passed out. in this way they differ from the
American gas masks, in that. in the latter, the air is
breathed through the charcoal, and when the breather
exhales, valves automatically pass the exhaled air
out, without permitting it to pass through the char-
coal. In this way, the charcoal is kept free from
carbon dioxide and other impurities exhaled by the
wearer of the gas mask.

be answered:

The “Oracle” is for the sole benefit of all scientific experimenters.
the benefit of all, but only matter of sufficient interest will be published. Rules under which questions will

Questions will be answered here for

1. Only three questions can be submitied to be answered.
2. Only onc side of sheet to be written on; matter must be typewritten or else written in ink, no penciled

matter considered.

3. Sketches, diagrams, etc.. must be on separate sheets. Questions addressed to this department cannot

be answered by mail free of charge.

THE VACUUM BOTTLE

(1283) H. S. Leventhal, Melrose Park, [ll., asks:

Q. I. Why are the interior walls of the container
in a vacuum or thermos bottle silvered in much the
same manner as i$ 4 mirror.

A.I. While the glass and the vacuum can stop
the conduction of heat, still thev cannot stop the
heat from radiating into or out of the bottle. This,
however, is stopped by the silver surfaces, as they
are smooth and shiny. Thus any heat trying to
radiate into the bottle is reflected out again, and any
heat lrvinS to radiate out is reflected back again.

.2, ves the size of the space between the
walls of the container effect the efficiency of the same?

A. 2. Of course, up to a certain extent which.
however, is limited by convenience, and consideru-
tions of size, the space between the walls of a vacuum
container will have an effect on the heat or cold
retaining qualities of the bottle. The wider the
space. the higher the efficiency

MOON’S (NFLUENCE ON VEGETATION

(1284) Wm. F. Justin, Mt. Clemens. Mich., asks:

. 1. Has the moon any influence on the rise and
fall of sap in vegetation and trees.

A. I. Although we do not helieve the moon has
any influence on vegetation, particularly not with
regard to the flow of sap in trees, many farmers in this
and other countries are of the opinion that such
moon’s influence is a positive fact. Actual experi-
ments on plants and animals show very little effect
by the moon upon any of earthly hound things, with
the ¢xveption of the tides.

Interesting
Articles in
August “Practical
Klectrics®®

The Loud Speaking elephone und

Distance Transmission aof the Vice.

Home-made X -Ruay Screens.
By Raymond B. Wailes.

Automatic V'rain Control.
By Frank K. Sprasu:.

New Air Depolarising Ballery.
Great Flectric Advertising Nign.
Illectric Resonance.

HEATING A TUNGSTEN FILAMENT IN THE
OPEN AIR

(1285)
10 know:

Q. |I. What would ‘happen if the tungsten fila-
ment of an electric light bulb was allowed to beconie
incandescent in the open air instead of in a vacuum?

A. |. The tungsten filament, if allowed to burn
in air, will immediately oxidize and be completely
destroyed. or at least destroyed sufficiently to prevent
current passing through.

Geo. W. Brenker, Brooklyn, N. Y., want:

SELENIUM CELLS

(1286) Fred E. Baack, Los Angeles, Calif.. wants
to know:

. 1. How long selenium cells keep their sensi-
tiveness

A. |. The period of life of a selenium cell is from
six months to two years.

b What voltage and amperage should be used
with the above?

A. The amperage passing through these cells
is extremely low and the E M F applied is usually
12 to 20 volts.

. 3. How much light is necessary to operate a
selenjum cell?

A. 3. A one candle-power light is sufficient to set
them in operation and it does not make any difference
whether it is direct or indirect light.

The resistance of the cell varies inversely as the
intensity of the light, and, although it loses its re-
sistance almost instantaneously upon being exposed
to light, it comes back to normal rather sluggishly.
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A ] If the questions entail considerable research work or intricate
Correspondents will be informed as to the fee before such questions are answered.

AIR-PROPELLED VEHICLES ON PUBLIC
STREETS

(1287) Virgil Beckman, Salisbury, Mass., asks:

Q. 1. Is there any law which will prevent me
from operating a vehicle propelled by an air propele:
on a public street?

~A. 1.  We do not see any reason for not allowng
air-propelled vehicles to travel through city streets.
In view of the fact that these are being used in San
Francisco, Chicago. and other large western cities,
;\;Ie would hold that there is no restriction against
em.

At the present time no law to this effect has been
enacted. Nevertheless. just as a matter of precau-
tion, we would advise that you place a guard around
the propeller to prevent accidental decapitation. A
motor vehicle license is necessary.

Vo KILOWATT LOW VOLTAGE TRANSFORMER

(1288) T. K. Albright, North Greece, N. Y., re-
quests:

1. Data on a 4 K. W. transformer. giving
secondary voltages of from 2 to 50 volts in smai steps.

A. 1. We believe that you are going to have some
trouble in constructing a Y% K. W, transformer that
will give as low a voltage as two volts on the second-
ary, inasmuch as 500 watts at two volts means an
amperage of 250. However. we are giving you here-
with specifications as requested.

Build up a core of laminated iron strips, 1.4 inch
wide into a rectangular form 14 inches long by 7
inches wide, with sides 1.4 inch high.

Wind the primary with 480 turns of No. 13 D. C. C,
wire in four layers. This will require six pounds of
wire.

Begin the secondary winding with No. 000 D. C. C.
wire, and wind 66 turns of this size, taking off taps
at the follawing turns: 9th, 18th, 27th, 36th, 45th,
S4th, 66th.  These tups will give you the following
voltuges respectively: 2,4, 6, 8, 10, 12 and 15. Now
wider the 66th turn to No. 1 D. C. C. wire and wind
until the total number of turns in the secondary is
220. Durirg the winding, tuke off taps, counting
frotn the beginning of the secondary winding, at the
88th, 132d, 154th, 176th and 220th. These taps will
pive you respectively 20, 30, 35, 40 and 50 \'om,

SOUND IN A VACUUM

(1284%) Waulter Bennett, T'rechold, N. Y., asks:

Q. 1. Will a vacuumn allow transmission of sound?
If not, can vou give sonie simple experiment to prove
that it will not?

A. I. A vacuum will not allow transmission of
sound through it. This inay be proved by supportingan
electric bell on a felt cushion, or by elastic suspension
under the glass receiver of an air pnmp. This suspen-
sion is to prevent the Lell communicating its vibra-
tions to the glass walls of the receiver. Connect the
bell through un external circuit to a battery. A
method of suspending the bell in the receiver is shown
herewith.

As the air is exhausted from the receiver, the sound
of the bell becomes fainter, und when a good vacuum

is reached, it is nearly, if not altogether, inaudible.
As air is re-admitted, the sound grows louder, and
regains its full intensity when the air—i.c., the trans-
mitting medium—is completely restored.

The Above Cut Illustrates An Experiment Which
Shows That Sound Ts Not Conducted by a Vacuum,
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THE ELECTROPHOROUS
Harry Gordon, Bayshore, L. ., N. Y.,

inquires:

%). 1. What is an electrophorous?

A. 1. An electrophorous is an instrument for gen-
erating static electricity.

. 2. How can I make one?

A. 2. Obtain a brass dish about 8 inches in
diameter by about 1 inch deep, fill it with molten
rosin, and allow it to cool.

Obtain a flat brass disc about 6 inches in diameter,
and fasten an insulating handle to it as is shown in

(1290)

1

Herewith Is Shown the Construction and Operation

of An Electrophorous. *“A” Is a Cake of Rosin; “B"”

a Brass Dish or Container for “A"; *“C" a Brass
Disc, and *'D” a Handle Insulated from *“C".

the accompanying cut. The method of fastening
this handle should not allow a bolt or screw head to
project through the lower side of the disc, but the
handle should be fastened with solder or glue. A very
good way of doing this is to solder a brass rod to the
plate and either tape this thoroughly or cover it with
a glass tube which fits it snugly. = Shellac may be
used to fasten the glass tube to the brass rod.
. 3. How is this instrument used?

A. 3. Rub the cake of rosin (A) with a dry flannel
or piece of cat fur briskly for several seconds. Then
place the metal disc upon it. Touch the cover mo-
mentarily with the finger, and then remove it and
remove the disc from the cake by means of the insu-
lating handle, (D). It will be found that a spark may
now be drawn from the cover by presenting the finger
or knuckle in proximity to the same. This operation
may be repeated an indefinite number of times.

STEAM BOILER

(1291) H. Chappell, Sandy Lake, Pa., inquires:

Q. 1. What pressure could be attained in a steam
boider made from an ordinary ten-gallon milk can
with all seams soldered and riveted?

Al he maximum working pressure of a steam
boiler such as you describe, could vary anywhere
from 10 pounds per square inch, to 50 pounds. This
depends entirely on the thickness of tlie metal, rivets,
etc. We would advise that in constructing a steam
boiler. you place a gauge upon the device. raise the
pressure to about 10 per cent above what you expect
to carry, and test it out in the open field. If any-
thing happens, of course you will not be injured, inas-
much as you will be quite far away. The boiler will
then be safe to operate indoors.

REWINDING A GENERATOR

(1292) HI F. Applewhite, Laredo, Texas, asks:

Q. 1. ow to rewind a 6-volt automobile starter-
generator to deliver 32 volts.

A. 1. Inasmuch as you have not given us suffi-
cient definite information regarding the 6-volt starter-
generator, we would advise that you calculate size
wire yourself. Rewind both the armature and field
so that the resistance is equal to 514 timnes the re-
sistance of the wire now employed.

You can_determine this by removing wire and
measuring its length. Then measure its size and
refer to any wire table for the resistance per foot of
that size wire and multiply by that number of feet
to obtain the total resistance. Then multiply this by
534 in order to obtain the figure for the total resist-
ance of wire for a 32-volt machine. By simply re-
versing the process then you can determine the size
and the number of feet of wire necessary for rewinding
the generator,

CONTROLLING A MOTOR WITH A
MICROPHONE

(1293) Baldwin Alexander, Washington, D. C.,
wants to know:

Q. 1. If it would be possible to control the speed
of a motor by inserting a microphone in one of the
motor leads and talking into it?

. 1. The resistance in a microphone circuit is so
great that not enough current could possibly find its
way to the armature of a motor in order to make it
rotate. For this reason your motor will not be able
to operate in synchronism with the compression or
decompression of the carbon grains, unless a small
current, say a fraction of an ampere, passes through
the microphone, such as the field current of a small
machine.

DENSE SMOKE IN MOVIES

(1294) Paul Hodges, Tuscumbia, Ala., asks:

Q. 1. How is dense smoke produced in the
movies?

A. 1. The derse smoke which is used in the

Navy for smoke screens is made by burning fuel-oil
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with insufficient air. The product is very disagree-
able and should not be used indoors.
Q. 2. What is Quininum ruber?

A. Quininum_ruber is otherwise known as
Cinchona bark. This is red Cinchona bark, and
comes from Lox and other parts of Ecuador. It is
also cultivated to a certain extent in India. Its uses
are medicinal.

. 3. How can I make Pharaoh's serpent eggs for
pyrotechnic displays?

A. 3 harach’s serpent eggs are made as follows:

Take mercury and dissolve 1t in moderately diluted
nitric acid, applying heat at the same time. Take
care, however. that there be always an excess of
metallic mercury remaining. Decant the solution and
pour it in a solution of sulphocyanide of ammonium or
potassium, which may be bought at a good drug store
or from a dealer in chemicals. Equal weights of both
will answer. A precipitate will fall to the bottom of
the beaker or jar, which is collected on a filter paper
and washed two or three times with water, when it is
put in a warm place to dry. Take for every pound
of this material 1 ounce of gum tragacanth which
has been soaked in hot water. When the gum is
completely softened it is to be transferred to a mortar,
and the pulverized and dried precipitate gradually
mixed with it by means of a little water. From the
resulting mass, pellets of the desired size are formed,
put on a piece of glass, and dried again. They are
then ready for use.

MOTOR TO RUN GENERATOR

(1295) John A. Cooper, Jeffrey, W. Va., asks:

Q. 1. What horse-power motor will be necessary
to run a generator giving 440 volts at 24 amperes?

A. 1. The horse-power rating will have to be
about 15, provided that the generator is correctly de-
signed. o be on the safe side, we would advise a
20 horse-power motor, especially if belt drive is to
be used.

LI o o o s

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and unsold
copies it has become necessary to supply
newsstand dealers only with the actual
number of copies for which they hava

¢ orders. This makes it advisable to place
: an order with your newsdealer, asking
:  him to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you nothing

A

to do so.

Ty o ¢ M08 =0 A bl Newsdealer
Address .............. ..o,
Please reserve for me... ..... copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

FREE ENERGY

5 (1296) Charles Forner, Gainesville, Fla., wants to
now:

Q. 1. If the heat present in the air could be
utilized for power? If so, this should give practically
free energy.

A. 1. When you stated that you thought it would
be a good idea to build a machine which would absorb
some of the heat of the atmosphere and transform
it into energy, You had not made a very new state-
ment. As a matter of fact, about fourteen years ago,
a clock appeared on the American market called
" The Perpetual Clock,” which derived its power
from the changes in atmospheric temperature.

Q. 2. Is radium not merely transformed atmos-
pheric_energy?

A. 2. Radium does give out an immense amount
of energy, but do not forget that all of that energy
and even more has been stored into it in the process
of forming the same. This energy is not transformed
atmospheric energy in_any way, it being proven
greater than atmospheric energy when delivered in a
vacuous chamber or in places ot{erwisc sealed against
atmospheric or other effects.

Q. 3. How does Einstein explain that a brick is
shortened in proportion to its speed as it travels
through space? I 'should think that in absolute space
a body would have = o motion.

A. 3. When you get down to Einstein's theory,
you are immediately running into deep water. There
are many incredible assertions made by Einstein
which are not up to the present time definitely proven.
Much of it is theory; as a matter of fact the entire
system is theory, and your theory may be just as
correct as_his. except that he has made scientific de-
ductions in an attempt to prove that his theory is
correct, and you possibly cannot make those investi-
gations. We would advise that you read up the
various books and articles appearing on the Einstein
theory, as, for instance, " The Einstein Theory,"” by
Lorenz, and “Easy Lessons in Einstein,” by Siosson.

REMOVING TREE STUMPS CHEMICALLY

(1297)  Geo. Berkemeier, Covington, Ky., says:
That he has a formula for removing stumps by

causing them to decay chemically and wants to know:

Q. If we think it will work.

A. 1. There is, perhaps. a solution which will do
as you claim, but we doubt it, and unless you have
absolutely tried it out, and know that such a thing is
true, we would view this idea with suspicion.

There is only one method which we know of to
accomplish this work, and this is as follows: Dissolve
some potassiumn nitrate in water, and pour into holes
drilled into the tree stump. This is preferably done in
the early fall, and from time to time additional quan-
tities of liquid are added. This thoroughly permeates
the stump, and in the spring the stump may be set
on fire, and it will be found to burn down into the
very roots.

DISSOLVING AMBER

(1298) J. H. Abernethy, Portsmouth, Va., wants
to know:

Q. 1. How can amber bz dissolved or brought to
a liquid state?

A. The amber is first bleached by placing a
quantity of yellow amber in an earthenware crucible,
adding twice as much rock salt by weight and pouring
in it as much spring water as will dissolve the salt.
When the latter is dissolved. more water is added.
and the crucible is placed over a fire until the color
of the amber is changed to a perfect white. The
bleached amber is then placed in an iron pot, and
heated over a common fire until it is completely dis-
solved, after which the melting pot is removed from
the fire, and when sufficiently cool, the amber is
taken from the pot and immersed in spring water to
eliminate the salt, after which the amber is put back
into the pot and again heated over the fire until it
dissolves.

e ——

MOLDING COPPER

J. Bartlett, E. Toronto, Canada, requests:
. formula for softening copper so that it
can be kneaded to any required form.

A. 1. There is no way in which copper can be
made soft. so that it can be molded into any desired
shape, chemically. Copper can be deposited upon a
mold electrolytically and will come out in the desired
shape, or it can be poured into a mold when in a
molten state. and come out in this form. It is not
moldable, however.

EFFECTS OF COLORED GLASS ON VISION

(1300) J. J. Curran. Waseca, Minn., asks:

. 1. Is it possible to neutralize the effect of
looking through a colored glass, by adding another
glass of a different color?

A. 1. Inlooking through a ruby-colored glass, it is
possible to perceive only those colors which are
allowed to pass through this glass now acting as a
filter. In other words, your eye will perceive only
ruby color and no object so colored.

By adding glass of a different color, instead of in-
creasing the ability to see, you cut down the small
number of those few rays which have been able to
pass through the first filter. On rare occasions, two
glasses are used in order to obtain a pure color; that
1s a blue and a yellow glass might be used together
to filter out green.

THE POWER OF SPRINGS

(1301) Samuel Chaber, Brooklyn, N. Y., asks:

Q. 1. Is it possible for a wound-up spring, while
unwinding, to wind up another spring of equal power,
with the aid of a fly-wheel?

A. 1. Itis not possible for a wound spring to wind
up another spring of equal power and strength, even
though a fly-wheel is used. The inertia will wind up
the second sgring but not fully, and if both are con-
nected together, they will continue to oscillate for a
short period of time, whereupon the oscillations will
gradually die down and finally cease.

(1299)
0. 1L

SHIPS GUIDED BY ELECTRICITY

(1302) John Breen, Bridgeport, Conn., inquires:
. 1. Is there any way for ships to come into
New York Harbor sai}::ly during a heavy fog?

A. 1. Ships may now successfully pass into and
out of New York Harbor in spite of fogs.

The method of signaling is by means of two ex-
ploring coils mounted upon the ship. as shown here-
with, communicating with a pair of telephonic re-
ceivers worn by the pilot. A cable carrying alternat-
ing current is at the bottom of the channel so that
an induced current affects both coils upon the ship.
The different intensity of sounds heard in_the ear
phones enables the pilot to tell whether he is to the
right or left of the cable, or right over it.

W -
This Shows Hew Ships Are Guided Through a
Channel By Means of Electricity. *A” and “B" Are
Coils Mounted on the Sides of the Ship, and “C” Is
a Cable Carrying Alternating Current. The Action
Is Explained in the Answer to Question.
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__ i :
The Letter That Saved
Bob Johnson’s Job

—and paved the way
for a better one!

T was written to his employer by the International

I Correspondence Schools. 1t told how ‘“Robert

Johnson had enrolled for a course of home-study
and had received a mark of 94 for his first lesson.”

Bob answered the suminons to the Chief’s office with
just a little fear and trembling, for a lot of men were
‘)eing dropped—a lot more were having their pay
reduced. . -

But as Bob came in, his employer did a surprising
thing. e got up quickly from his desk and grasped
Bob warmly by the hand.

“I want to congratulate you, young man, on the
marks you are making with the 1."C. S. I am glad to
see that you are training yourself not only for your
present job but for the job ahead. . .

“We’re cutting the pay-roll. Until I received this
letter, I had you in mind as one of the men to be
dropped. But not now. Keep on studying—keep
rour eyes open—and pretty soon there’ll be a still
i)elter Job for you around here. We're always looking
for trained men.” i

Won’t you let the I. C. S. help you, too? Won't
you trade a few hours of your spare time for a good
job, a good salary and the comforts that go with it?
Then mark the work you like best on the coupon
below and mail jt to Scranton today. That doesn’t
obligate you in the least, but it will be your first big
step towards success. Do it now!

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6169-C, Scranton, Penna.
Without cost or obligation on my part, please send me
full particulars about the subject before which 1 hase
marked an X in the Ust below:—

BUSINESS TRAINING DEPARTMENT

Business Management [OSalesmanship
Industrial Management Advertising

Personnel Organization @ueuer Letters

Traffic Management Foreign Trade

Business Law [(JStenography and Typing
Banking and Banking Law [JBusiness English
Accountancy (including C.P.A.) [JCivl] Service

Nicholson Cost Accounting Rallway Mall Clerk
Bookkeeping Common School Subjects
Private Secretary [JHigh School Subfects
Business Spanish [J French [ Hlustruting
TECHNICAL AND INDUSTRIAL DEPARTMENT

Electrical Engineering OAirplane Engines
Electric Lighting Architect

Mechanical Engineer LJContractor and Builder
Mechanical Draftsman Architectural Draftswan
Machine Shop Practice L)Concrete Builder
Rallroad Positions Structural Engineer
Gas Engine Operating hemistry

Civil Engineer Pharmacy

Surveying and Mapping Automobile Work

Mine Foreman or Engineer Agriculture and Poultry
Steam Engineering (JRadlo O'Mathematics

CoOOooCoooo

Name....
Street Address
City.......
Occupation.................. I

Persons residing in Canade should send this coupon to the

International Correspondence Sckools Oanadian, Limited,
Montreal, Canada.

State

Free Book

Containing complete
story of the origin
and history of that
wonderfulinstry-
ment—the A

This book tells you when to use
Suophone—sln_gly, in quartettes,
1n sextettes, or in regular band; how
to play from cello parts in orchestra’
and many other things you would like
to know. The Saxophone is the easjest .
of all wind instrumenta toplay. Youcan {3
learn to play the scale in an hour and
soon be playing popular airs, It will double
your income, your pleasure and your popy
larity. Three first lessonssentfree. Nothing
can take the place of the Saxophone for
Home Entertainment, Church,
Lodge or School, or for Orchestra Dance Music
You may try any Buoscher Saxophone, net, Trumpet m-
bone or other Instrument 6 days, If satisfied, pay for§ by easy
g:zr'n%r:,tgk Mention instrument {oterested in when sending for

BUESCHER BAND INSTRUMENT co.
Makere of Everything in Band and Orchestra Instroments
€04 Buescher Block ELKHART, IND.
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arrangement is adopted like that used in
photographing sections of steel, illuminating
these striations in the direction of the axis
of the objective.

Generally, microphotography follows the
ocular examination thirough the microscope,
and comes next on the judiciary report. It
is done by the use of the Nachet camera,
which is adjusted by two vertical supports,
so to be sct at variable heights. The micro-
scope is placed on a table forming the base
oi the apparatus, and is attached by remov-
able clamps to the latter. In this way the
object can be lighted, the camera being
scparated from the microscope.

But it sometimes happens that the micro-
scopic or microphotographic examinations
carried out do not disclose whether the ball
i question was fired from the particular
pistol under consideration. To do away
with all doubts, the developed surfaces of
cach ball are brought side by side, so as to
determine the coincidences or differences in
the markings. In the judiciary laboratory
they work after two methods.

In the first method, using the proper dis-
position and a very long focus lens, they
photograph upon the same plate and with a
magnification of ten to twenty diameters,
the two balls to be compared. The two
balls are placed bhase to hase and the
scratches are compared one by one.

The' second process is entirely mechanical.
It counsists in taking an impression of the
surface of the ball. pressing this strongly
on a plate of plastic material, and rolling it
around on its side. As a substance to re-
ceive the imprint, tinfoil is employed.

With such a diagram micrometric mea-
surements can bhe made and conclusions can
be reached by juxtaposition, Sometimes the
impressions thus made are photographed.

Now let us go back to the affair of the
Marscilles Express to sce how M. Bayle
managed to identify the cartridge shells.
The articles placed at his disposition under
| seal of the court included: an “automatic
, pistol No. 44056 with a clip belonging to

a man named Thomas, an automatic “Alld-
daza ball” with two clips, and another re-
volver “St.-Etienne,” 7 mm. 65, both found
upon the bandit Bertrand, finally a revolver
No. 6675 taken from the principal accused
robber, Charrier. On the other hand, a
brass cartridge shell was found marked F.
N, 85 mm. diameter, in the car number 489
of the train number 5, and the judge ordered

How Experts Identify Dis-
charged Bullets

(Continued from page 431)

the expert to find from which of the pistol:
the cartridge shell had heen ejected.

The learned specialist solved his problem
in the following way.

With each of the four pistols in the case,
he discharged three cartridges of the F. N
mark, and collected the twelve ejected shells
to compare it with the shell in the case. The
immediate examination of the effects of the
discharge. served to identify the pistol No.
6675 (Charrier), as being from the St.-
Etienne factory, as they carried eccentric
faces and those of three others were cen-
tered. The three kinds of cartridges were
passed successively under a microscope
showing the erosion produced by the ejector,
and the central indentation on each one.
The conclusion was reached, that the shell
found in the first class car of train No. &
came from a cartridge discharged from the
revolver No. 2032 belonging to the assassin,
Bertrand.

But outside of the identification of the
balls and cartridge shells, the court has
often to know the character of the wound
at the entrance and exit of the projectile,
through the skin of the victim, as well as
the paths of the balls through the principal
organs of the hody. Certain ohservations
help the experts with their task. Thus, a
shot at a very short distance makes an
aurcole of variable form and color on the
skin of the corpse; the aspect of the punc-
ture and the effect in the vicinity of the
wound vary with the nature of the powder
and the composition of the ball, with the
distance of the victim, the kind of arm used,
the direction of the shot, the surroundings
of the body, etc. These minor details are
valuable for elucidating the circumstances
of the crime, and for distinguishing black
powder from smokeless powder. For ex-
ample, in the case of wounds from auto-
matic pistols at short range, fragnients of
square plates of plumbago surround the
wound. These are ordinarily found in such
cartridges. In a recent case. the court’s
physician examining the vicinity of the hole
made by the hall in the vest of the person
found dead, proved that he was not accident-
ally killed by an automatic pistol, as those
with himi pretended. Microscopic particles
of black powder gathered around the super-
ficial markings observed. proved that the
poor fellow had been shot with a revolver.
Finally, if the hall is missing from the re-
cords of the court, a skillful technician can
sometimes penetrate the mystery.,

| Flowers Everlasting

(Continued from puge 429)

, but they must be perfectly dry. Good re-
sults are obtained with those flowers which
| have just opened, are perfect in form and
possess bright colors.
| Twigs and sprays of pine and fir are often
used for decorative purposes, especially for
[ some corner or other. Here they are very
cffective when placed in a vase This is
cspecially true of the fiery colored autumn
foliage of the hardwoods. To prevent the
falling off and discoloration of the leaves
or needles, a simple expedient can be eni-
ployed. The cut end of the twigs is sealed
with sealing wax as soon as cut so that the
sap cannot exude. Then they are placed
flat upon the table and the leaves or needles,
together with the twigs, are vigorously
rubbed with a mixture of one part of gly-
| cerine and one part of water. Both sides
of the leaves are to be treated in this way.
Then they are allowed to remain for a while
to dry superficially. Finally they are placed

in the vase. Although foliage prepared in
this way keeps its freshness for a long time,
1t is by no means as enduring as the everlast-
ing flowers.

Delicate moss-like structures suspended in
shells of various kinds can sometimes be
scen in the different stores. This “sea moss"”
will last for years, requires no moisture and
will not fade or discolor. [t requires abso-
lutely no care and this, for the simple rea-
son that it is not a plant, but a colony of dead
animals. These hydroid polyps are tiny
creatures, living in the waters along the
beach. They develop numerous branched
feathery projections consisting of a chitin
like substance in which the individual sessile
animals are found. These bunches form
thick clusters in the shallower places, whence
they are fished out. Then they are thor-
oughly dried and, after drying, they become
a product of commerce
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Juick Success in Electricity!

V &\
| ‘\;)’ )" Lear
& ELECTRICAL
ENGINEER,

)

Electricity, the greatest force in the world—offers you “Big Money” and
“Quick Money” if you have the ambition to go and get it. Let me train you in
electricity—at home—in your spare time——no matter where you live. I can
quickly fit you to qualify as an expert electrician earning $2000.00 to $4000.00 a
year. You don’t have to go to school. You don’t have to serve time as an
apprentice. You start drawing the big pay as soon as you are qualified.

I am an authorized Elec- o .
Why Wicks Trained

trical Engineer. So far as I
Men Are Successful

know I am the only man with
Wicks trained men succeed where

Qualify to Fill
One of These
Big Paying

the degree Electrical Engi-
neer to offer a Home Study
Course in Electricity. My
Electrical Engineering expe-

A. W. WICKS
Elec. Engineer

Formerly with the
General Electric

also formerly with
PFairbanks, Morse
& Co. Now Con-
sulting _ Engineer,

and industrial corporations in
this country. This wide and
varied experience is the se-
cret back of the success of
my students.

New Easy Method

My new easy method knocks out all
the unnecessary frills and gives you
real, practical electricity — the money-

the Wieks Flece
trical Institute,

Chief Electrician
$300 per month and up
Sub-Station Operator
$200 per month and up
Electrical Contractor
Unlimited
Maintenance Electrician
$250 per month and up
Power Plant Supt,
$200 to $1000 per month
Electrical Wireman
§150 to $200 per month
Meter Tester
%150 to $200 per month
Electrical Sales Engineer
Unlimited

Co. Former Gen- : .
, Rormer Gen-] . h -ed -iod . . :
L R ilﬁgffy.gie“;ﬁ;ﬁs ?vipt%' “;‘,,,?ﬁ Positions other men fail because’they are trained
lectrie ~ “Motors|  of the leading engineering ’ thoroughly from the ground up. They

have been trained under an Electrical
Engineer. They have the knowledge
gained of 25 years of experience behind
them. Wicks trained men can't go
wrong—they know only one way to do
things—the right way. Get the

Mail Coupory '

for

. . Supt. Elec. Installati
making facts that you can cash in on. 1 TuSp25(:.t:cSélO(,)up::-rnmI:l?lh FREE Q& g
teach both why and how through practical 00 s Irath o oy
problems—the kind of problems you will meet $200 mer momh ari. wp BOOk 6
later in your everyday work. ) Q"S

Electrical Outfit and Tools Send the coupon to me o sO®

) o : i today—it will bring you my AV~

Big outfit containing material, apparatus pew big book “Opportunities AR
and tools FREE. I know the value of the right kind of tools, in the Electrical Field.” If Qv\ .-ﬁ‘z’o. $?
so I want my students to start out with the very tools they you are interested in your C(}C‘&@ ,,;o\
will need on the job. This outfit contains everything—there own future you will want thi: < s ES &
are no extras for you to buy. book. I will also send you full Q)\),\s%\ \\’?
cqe In the Electrical Particulars of my method D v S
of training—show you SO

Great Opportunities ™ "faiiy™ of vamine show. ou ” TN

Just stop and think what electricity means to us in our  brings quick success. @& ¢\°\~:
everyday life and you will realize why there is such a big  You will also find PO o \\A\e}" &
demand for electrically trained men. The whole world de- out about my \‘& p\‘@z‘\ W
pends on the electrician. Electric Light Companies, Munici- }Sipc:cml Fuit RS
palities, Manufacturers and Contractors are paying bigger (1= 70w i QD
wages than ever and still need more men to fill big jobs. ey >

e

A. W. Wicks, E. E., Pres., WICKS ELECTRICAL INSTITUTE

3601 Michigan Avenue, Dept. 7446, Chicago, Il1I. - X
\’\. .36\0\‘.‘\ 2 s @
Eesessesnnm— 5 P o

Tuition



That's as high as
I can climb in my
present job.»

So wrote an ambitious
lineman to the United
Y. M. C. A. Schools.
He didn’t want to climb
poles all of his life. so
he enrolled for u prac-
tiecal course of home
study to help him to &
higher position in his
chosen field of work.

He is making proxress. He
feels that ahead of him are
the larger responsibility, the
leadership, the higher pay and
the better privileges, comforts
and associations that are sure
to come to the man who puts
more into his head.

Have you gone as high as you
can with what you now know?
Do you need more knowledge
to climb higher? TFace these
big questions.

During the last two years our
friendly counsel has been given to
more than 30,000 men who have en-
rolled for the United Y. M. C. A.
Schools, correspondence courses—a
new type of instruction from compe-
tent instructors that emphasizes ser-
vice on all your problems.

If you want to climb
higher, send the coupon
for our friendly counsel.

e

Some of Our 300
Correspondence Courses

Aceountancy Business Courses

Adrertising

Banking Oftics Manage-
Better Letters ment
Bookkeepltig Tractical
Buslness Arithmetle Speaking

Nalesngnship
Recretarial
Rhow Card Writing

Business Administration
Busineas English
Business Finance
Lusineas Law Ntenography
Cowplete Letter-\Writlng Traftio Manageiuent

Technical and®Other Couraes
Agrleultural C'ourses Mathemntleal Courses
Applied Psycliology Mechanical Engineering
Architecture Nwn-Your-llome Cotirse
Autoinoblle ourses Plan Reading
illding Conatrnetion Plumblng
Civll Englueering Courses 1*onltry itusbamlry
Drafting C'ourses Itadlo Englneering
Electrleal Courses Radlo Telegraphy
Knglish Courses Radio Telephony for
Factory Management Allateurs
Foreign Languages Stearn Fngineering Courses

¥oremanship : :
" - Structural Drafting
Highway Fugineering Surveying

High School Subjects

III:‘L;I.rall‘l:: ? Use of the Siide Rule

tnsurance Courses Vocational Courses
Are you an ex-service mant

United YM.C A.

SChOOls 375 Lexington Ave.

New York City.
Dept. 64.8
Without obligating me, plewse advise regarding the
course 1u e,
7 V11T S S|

Fu'l address. .. ¥
(Please write plainly)

FINE OLD VIOLINS

On Easy Payments
30 Days Free Trial

allowed. no matter where you live
It not more than pieased with ourvalues
return violin AT OUR EXPENSE—and no
harm done. Abillty to play the violln
hringssocialand financial success. Geta
violin with a rich, mellow toncand it will
create in you a desire to master it.

0 Free! Magnificent
=% Album-Catalog

containing portraits of the
world’s greatest violinistsgince Pag.
anipl's time. a balf-tone of *Stradi-
varius in His Workshop,” and the
romantic story of The King of
Musical Instruments. A postalbrings
ali to you FREE — no obligations.

CREMONA VIOLIN _SHOP
Dept. ¥ -51 Cbicagg
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Sound Wave Measures Ocean Depths

By H. WINFIELD SECOR
(Continued from page 430)

lv. depending upon how the scale is cali-
brated, is shown in the smaller illustration
herewith. Here a drum driven by clock-
work and cord is caused to move a delicately
balanced needle across a scale, as indicated
in the illustration. This clock-work is fitted
with two clectro-magnet releases, one- for
starting the clock-work when the transmit-
ting key is depressed ; and the second magnet
to stop the clock-work when the reflected
saamd wave is received by the microphone.
The action of this instrument is as follows:
At the instant the sound wave transmitting
key is depressed. the needle starts moving
slowly over the scale. \When the sound wave
1s received, the cut-off electro-magnet oper-
ates, and the needle is stopped in its passage
across the scale. This scale of this instru-
ment is. of course, calibrated in such a way
that the total elapsed time is allowed for, as
aforementioned, this time period being twice
that required for the sound wave to reach
the ocean bottom. After the reading has
heen taken. the needle is returned to zero
again.

The great and all-important feature of the
new deep sea-sounding apparatus is that
soundings can he taken rapidly and without
dropping any lines or weights. and also while
the vessel is in motion.

The new device was tried out on a cruise
of the U. S. destroyer Stewart from New-
port and Gibraltar and proved a complete
success, registering automatically and in-
stantancously depths ranging from 2,400 to
28.000 feet.

Acting Secretary Roosevelt announced the
facts of the invention and the results of
the service test. talking with enthusiasm
ahout it.

Dr. Harvey C. Hayes. physicist of the
Naval Engineering Station at Annapolis. is
the designer of the apparatus. and went on
the U. S. S. Stewart to test it. He has
cabled to the department that the experiment
was a complete success and is now on his
way lome to give a detailed report.

Sound {rom an oscillator, installed in the
after part of the ship, is projected against
the ocean bed and rebounds, being received
by sensitive ears in the forward part of the
ship.  The sound transmitter develops a high
frequency vibration in a diaphragm, which
is in contact with the water. The high note

carries many miles, while the receiver also
can detect signals from great distances.

Mr. Roosevelt said—"This invention is
truly a remarkable one. It has taken a long
time to chart ocean routes and survey the
ocean, to learn some of its depths. Many of
its depths have never been determmed.
Even where known depths are shown on
hydrographic charts, it has heen necessary
to heave the lead. Vessels using this inven-
tion will not have to use the lead. The
device automatically records the depth, in
deep or shallow water, and doec it instan-
taneously. 1t will revolutionize sailing and
navigation. It will enable us easily to find
the depth of the ocean where it is now un-
determined. It is altogether probable, after
ocean depths have heen hetter mapped, that
the use of this device will enable ships to de-
termine their positions at sea merely by
sounding out the ocean depths.

“During the cruise of the .Stewart to
Gibraltar exhaustive tests of th: sounding
apparatus were carried on. Dualy reports
were tnade by radio to the Navy Department.
The reports show that during the whole
cruise the apparatus worked without appar-
ent error. The machine secured correct and
rapid soundings with ease. The Stewart
made the cruise in nine days. During that
time over nine hundred soundings were taken
at frequencies, varving between two and
twenty minutes,

“The destroyer’s movements while stean-
ing steadily at fifteen knots. were not inter-
fered with except for a two hour interval.
During this period. it was shown that suc-
cessful soundings can he taken at intervals
of one minute in the deepest water. The
outline of the bottom of the sea over the
course, was minutely recorded hetween
Josephine and Tyshurg bank. The sea bot-
tom there was found to consist of an exten-
sive plateau, bordered by mountain and table-
lands, some of which rose 4.000 feet above
the plain.  Several deep depressions, none of
which are shown on charts, were also dis-
covered. Positive depth data was secured in
the vicinity of the Azores [slands. where the
charts show only negative data.

"It is bhelieved the outline of the trade
routes should give any number of such land
marks for use in finding a ship’s position.
The exploration of all the sea Hoor is pos-
sible by the use of this device.”

FireworK MakKing for Amateurs

By RAYMOND B. WAILES

(Continned from page 463)

used as smoke screens during the

1. Potassium nitrate

Sulphur

Arsenic trisulphide

Use equal parts of each.

This formula (above) gives a vellow smoke cloud.
2. Red phosphorous

Arsenic

Equal parts of each.

Both are poisonous if inhaled.

FIRECRACKERS
Our figure shows a recent noise-making
firework. A strong paper tube (4) contains a
soft but strong paper bag (9), filled with the
following composition:

wur.

Potassium perchlorate. . 16 parts
Aluminum powder.. 14 parts
Sulphur.............. i wr S oS wil & v 5 parts

The fuse (7) is inserted into the paper bag

| before the bag is tied with the soft string (10).

The cracker gives a vivid white flash at night,
with a very loud report. The absence of
heavy slugs of paper render the cracker fairly
safe. The paper bag can be substituted for
by paper wads as the lower sketch shows.
The following compositions will work fairly

well in a case described as above. The: are
nothing more than flashlight compositions.

1. Aluminum powder...........c00uvnnn 4 parts
Potassium chlorate..... .. 10 parts
Sugar.............. 1 part

2. Potassium chlorate. 2 parts
Magnesium powder 1 part

FIRST FIRE COMPOSITIONS

These compositions are usually used to top
any desired composition contained in a device.
They make for quick and sure ignition of the
body charge. They can be substituted, with
some success, for ejecting charges of stars of
Roman candles.

1. Potassium nitrate 57 parts
Sulphur. . 19 parts
Black ant 19 parts
Dextrin. ., presyew . .. 5 parts

2. Potassium nitrate . 56 parts
Sulphur......... 12 par*s
Charcoal, . .o svrem®ag: - 5o e covpsaage . 32 parts

Formula No. 2 above, is also called meal
powder. Tt can be used as ejecting (driving)
charge for stars in candles and propelling
charges for rockets and Cathanine (pin)
wheels, tigure 5.
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Learn Electricity

“This Wonderful =

Py ° .
New Quick Vly\

S X

At Home in Your Spare {ime

VERY vear hundreds of young men from all
over the world come to the residence school
of the School of Engineering of Milwaukee to learn

Free Use of Special Electrical Apparatus
These wonderful, cleverly constructed instrument boards
-equipped with actual, practical electrical apparatus—are
furnished absolutely free to each student

electricity in all its phases. Yet we
know that there are thousands of
ambitious men everywhere who aspire
to big jobs in the great field of elec-
tricity, but who cannot conveniently

Just Like
Going to School

while studying. These laboratories are not
toys—but include the same instruments and
devices which the electrical man meets with
in everyday work.

You Can Fill One of These Big

leave their present work to attend a
residence school. It is to train these men that
this extension division has been formed.

We knew from our long expe-
rience that the ordinary plan of
teaching electricity by home-study
methods would not measure up to
the high standards set by
the School of Engineering
of Milwaukee. And so, this
unique, new plan of giving
each student free use of a
o | Roard complete home-laboratory
: oderieal nome. system of actual working
B ery stugcne lree use ot which s oived electrical equipment was

conceived. We know that it
is the only practical way to learn electricity at home!

Thisis

America’s Greatest Electrical School
Brought to Your Home!

On this plan you can now secure almost every advantage
of America’s Greatest Institution of Electrical Education
right in your own home! In this way this famous school
now gives the most thorough, practical, intensive home-
study course in electricity ever offered! It is a specialized,
graded course, built up on the most advanced ideas of elec-
trical instruction. Thorough, yet simple texts—graphically
illustrated, give the electrical principles which logically
parallel the practical experience gained in using the instru-
ment boards. This amazing new method of extension
instruction quickly makes any ambitious man a high-salaried,
electrical expert!

Pay Jobs

The field of opportunity for the well-trained electrical
man is practically unlimited. Billions of dollars are invested
in this great industry. Thou-
sands of men are employed in
it—but the demand today is
for men who are (rained special-
ists. These men command hand-
some salaries—32,500 to $6,000
and up to $10,000 a year and
more. Why don’t vou get into
this fascinating, highly paid tield
of work? When you complete
this course of easy study we
will place you in a desirable po-
sition if you wish us to do so.

Board No.
L 7 of this won-

derful new plan
of studying electricity at home.

Write Quick for Big FREE Book
Write quick for big free book fully describing this aston-
ishing new plan. Tells also about Consultation Privileges
with our great stafi of electrical experts. Free Employment
Bureau and other special service. Don’t delay! Mail the

coupon now!

The Milwaukee School of Engineering is the largest and best equipped electrical
school in the U.S. We have 1500 students who are now taking residence courses.

EXTENSION DIVISION

SCHG')L of ENGINEERING

of Milwaukee
Dept. W 9, Marshall Street Building, Milwaukee, Wis.

Extension Division, School of Engineering of Milwaukee
Dept. W 9, Marshall Street Building, Milwaukee, Wis.

Please send me free and without any obligation on my part full details of your special
home-study course in Practical Electricity.

Name Address
City State
Age Education.
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ARD times don’t worry the
Auto Expert. He is in con-
stant demand. Did you ever
know of an experienced auto en-
gineer huntingajob? No,and you
never will. The job hunts him.

Just consider for a moment that
there are 9,000,000 automobiles
in this country today. These
millions of cars are in constant
need for experts— repairmen
and auto engineers.

A smattering knowledge won’t
get you very far in this line, but
if you are willing to get down
to brass tacks and really master
this well paying line of work,
then there will be no limit to
what you can earn.

It is only one step from Auto Expert
to Garage Owner, but think of the big
money that is earned by the up-to-date
garage. Here is your chance to become
independent—to be your own boss
with our help. Now don’tsay “Well,
I'll think about it,” but make up your
mind right now to be a real success.

The coupon will give you full inform-
ation on how to do it. Fill out and
send it in right now while you are
thinking about it.

American School
Dept. A-626, Drexel Av.and SSth.Chicago_l

American School
Dept.A-626, Drexel Ave. & 58th St., Chicago

Send me full information on the subject checked
and how you will help me win success.

....Architect
....Building Contractor

.Machine Shop Practice
.Photoplay Writer
.Mechanical Engineer
Shop Superintendent
mployment Manager
.Steam Engineer
.Foremanship

.fanitary Engineer
.Surveyor{and Mapping)
Telephone Engineer
.Telegraph Engineer
High School Graduate
Fire Insurance Expert
Wireless Radio
Undecided

..Business Manager
..Cert. Publlc Accountant ..
..Accountant and Auditor ..
..Bookkeeper K o
Draftaman and Designer
leetrical Engineer
. Electric Light & Power
. Gieneral Education

Vocational Guidance
.Business Law

Address.

BE A REAL MAN!

LOOK LIKE ONE AND
FEEL LIKE ONE

Broaden your shoulders, deepen
your chest, enlarge your arms,
snd get a development that wilt
attract attention. Fill yourself
full of energy and be powerful.

My New Book
“Muscular Development”
Will Explain How

This book is illustrated with 26
full page photographs of myself
and of some of the world's finest
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Answers to Puzzles on Page 453

THE MECHANIC'S PULLEY SYSTEM.

This pulley system would not raise the
weight under any circumstances or  with
any combination of weight and force. A
careful inspection of the diagram will show
that the movable pulleys B and C will tend
to approach each other. thus allowing the
weight to lower. instead of rise, no matter
whicl way the pull is exerted on rope A.

THE FLOATING CAKE OF ICE.

Since every body displaces its own weight
of the liquid in which it floats. it is evident
that the water from the melted ice has the
same volume as the volume of the water
displaced by the ice before melting. There-
fore no change in level will result on ac-
count of the melting of the ice.

THE FLOATING BALL TRICK.

It has often been shown that a moving
Stream of water or air exerts a relatively
small lateral or sidewise pressure. The
cffect of the siream oi air, then, is to con-
tinually sweep away air particles from above
the hall, exerting at the same time against
it a relatively small lateral pressure which
would tend to make the ball drop. The
greater pressure of the atmosphere, effective
only from the opposite side of the ball
keeps the latter in close contact with the
stream.

THE MYSTERIOUS BOAT.

This is a favorite experiment to illus-
trate surface tension. The strong attrac-
tion of particles of water for ecach other
produces a compression of the particles near
the surface which results in a thin elastic
film on which light objects such as sewing
needles may be supported. This film is
highly elastic but is readily broken by any-
thing which tends to spread the molecules
of the surface film apart.  All substances
which dissolve in water, such as salt and
sugar, will do this t0 some extent, hut
among the most effective substances are
alcobol and gum camphor. The hoat nioves
forward, then, because tle gum camphor

Motion Pictures in
Natural Colors
(Continued from page 443)

s

If we should now combine the two scenes,
placing one on top of the other, and register
them, we will obtain a negative, which com-
bines all the colors in their correct compara-
tive black and white intensity. This is ex-
actly what Dr. Peck is doing, but in a very
ingenious way. Upon the film (the positive},
coated upon both sides with regular emulsion,
both frames of the same scene, namely, the
one taken thru the yvellow-orange-red filter,
and the one thru the blue-green filter, are
printed simultaneousty, one on one side of
the film, and the other on the other side, and
the result in the print is that two frames have
been combined to form one picture, abso-
lutely correct in color values, which rebuilds
the scene again in black and white. In this
manner the thirty-two pictures which had
been taken before in one second, are halved
in the printing process where the number
again becomes standard for regular projection
machines, that is, sixteen photos per second,
will be projected when the same is placed in
the projecting machine, because one picture
of the scene has been printed upon one side,
and the other picture upon the other side of
the same space.

(Continued on page 495)

breaks the film around the stern of the boat
while the contraction of the film adhering
to the prow tends to pull the boat about on
the water. 2 i

Under the same power a battleship would
certainly move, albeit the velocity would be
exceedingly slow. Since there is no statical
friction produced by a wmotionless fluid
there would be no force (at least until the
battleship began to move) to oppose the
motion of the ship. Even an exceedingly
small force, then. would be sufficient to give
it an initial. although small, velocity. Of
course the great inertia of the vessel would
retard any change of metion though it
could not prevent it aliogether, no matter
how small the effective force.

THE BAROMETER TUBE.

The perpendicular height of a mercury
column in a barometer depends only on the
pressure of the atmosphere and the density
of the mercury and not at alt upon the size
or shape of the tube. It would not matter
in the least whether the tube was of uni-
torm hore or not.

HOW MUCH ICE WAS MELTED BY THE
SLIDE?

Neglecting friction against the wir and a
few other ways in which slight losses will
occur, we may assume for the sake of the
problem that all of the kinetic energy ot the
running boy will be converted into heat by
incuion against the ice and therefore a
definite amount of ice will he melted by the
slide.  The kinetic energy of the hoy is
found by applying the formula:

W Ve 150x20x20 60,000
K. E. - _—
2g 2 x 322 644 ft. Ibs.

Now since 778 foot pounds are equivalent

to 1 B. T U. and since 144 B. T. U are
required to melt a pound of ice. it is evidenmt
that the above number of foot pounds di-

vided by the product oif
give the number of pounds
the slide.  Thi
pound.

778 and 144 will
of ice melted by
turns out to

he 0.0083
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Restoring the Moomn ’
(Continued from page 433)

replied, somewhat piqued by Paul's manner. |

But he had not time to remonstrate. for
at that moment a bell-boy made his appear
ance in the doorway and announced that
there was a gentleman by the name of Edgar
Stallas in the salon below waiting for us.

We descended at once and were mmedi
ately confronted by a tall. wiry individual,
who at first glance appeared to be a native
of some lLatin country. but who, we soon
learned, was an Englishman,

“1 helieve 1 am speaking to two gentle- |
men representing the New York Gazetie.”
hie began. Upon heing assured that his sur-
mise was correct, he continued :

"I suppose you have heard of the unusual |
condition of the atmosphere this morning?” |
There was a rising mflection in his tone, and
we hoth nodded.

“l am a detective,” he went on. “and my (
specialty is the investigation of such phe-
nonmiena as that with which we arc now con-
fronted. | have been appointed to inves- l
tigate this case, and am in nced of two ca
pable assistants.” !

“You couldn’t have picked a better pair,’
satd Paul quickly. "We have heen in the
service of the Gazefte for the better part |
of four vears, and what we don't know
about ecverything from the price of wheat
to inter-atomic force hasn't heen heard of
vet."”

I was not so enthusiastic as Paul: yet |
reasoned that if anyone could render the
detective valuable assistance it would be
I’aul or myself. As the detective seemed to
be genuinely desirous of our assistance. we
consented to aid him in his undertaking.
provided the Gazette would sanction our
doing so.

Accordingly, Stallas agreed to go at once
to the office of the Gaesette and make
arrangements for our plan for assisting him
10 search for the maniac that was endanger-
g the lives of the entire population of the
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lobe.

About an hour later we received a tele-
phone call from the Gazsette. authorizing
us to accompany Stallas to the Bermudas
npon his hunt for the scientific ¢riminal.

Monday morning we embarked upon the
Ahon liner, Savants, for Hamilton. Bermu-
da. Not a soul on hoard was aware of the
niission of the strange looking man who had |
the forcign appearance and of the two
reporters who accompanied him,

The Sawvanis was equipped with the very
latest  scientific appliances, including a
thoroughly arranged system of radiophones
in cach stateroom. Thus we were able to keep
in constant touch with the sources of in
formation at home. |

One of the first reports we received was
to the effect that the atmospheric pressure
had lowered another two pounds during
Sunday night.  Quite a consternation was
created among the passengers, and great
were the discussions concerning the phe
nomenon and its cause. Several passengers
were seen to faint upon the upper deck for
lack of sufficient air to hreathe. and upon
the following merning, when it was noticed
that the air was still lighter. the excitement
waxed very great indeed. Quitc a number
of the more religiously inclined hegan to go
down on their knees and pray.
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in the extreme western and northern end of
the group of islands. As the islands lie in
the Gulf Stream and the wind, therefore.
blows almost constantly from the south,
this report, coupled with the lowered atmos-
pheric pressure. was creating a great deal
of alarm.

We put up at the Princess Hotel. which
is the principal hostelry of the islands, and
prepared to rest while Stallas went out to
make arrangements with the Governor-Gen-
cral of the islands for permission to make
investigations in his domain; this prelimt
nary measure being ren(lercd necessary be-
cause of the fact that the islands are under
the contro! of Great Britain.

Paul and I did nothing until the following
morning, when we embarked in a small
electric launch that Stallas had ready for
us, and made our way toward the northern
part of the islands, where, as Stallas ex-
plained, an investigation was to be started
in connection with the report of the contrary
wind. After about two hours’ sailing—or,
I should say, motoring—we ran the launch
in upon a reef and made a landing upon &
sandy beach. Stallas proceeded to lead us
inland toward a grove of palmettoes that
extended to some distance in the direction
of the shore. \When we had entered the
grove and had procceded to a considerable
distance among the trees we observed that
Stallas began to take on a sneaking look. A
momnient later, as we turned to regard each
other questioningly, we were confronted by
a revolver and commanded to submit quietly
to being manacled. Stallas was firm and he
had the weapon, so there was nothing for us
to do but to yield.

"My good men.” began Stallas, the instant
the handcuffs were clasped upon our wrists.
“what fools some mortals he. Here I have
brought you upon this wild goose chase to
help me accomplish my own designs. Per-
haps you would like to know that I am not
a detective at all, but one of the cleverest
scientists of the age, and we are approach-
ing my private laboratory. Had you not
heen extremely ignorant, you would have
inquired why I brought you to the DBer-
mudas ; but you did not. Instead, you fol-
lowed me blindly, asking no questions,
buoyed up by the promise of fame should
you he able to unravel the mystery of the
diminished atmosphere. It was I who tele-
phoned you representing myself to be con-
nected with the Gazette and authorizing
you to come with me. My purpose m hav-
1ng vou t\vo hcre ts that you may give me
a ‘write up’ in your paper when you reach
home, if you ever do.

His face had taken on an insanc expres-
sion and we concluded that fate had thrust
us into the clutches of a maniac.

“Very soon you will see the most com-
pletely equipped laboratory and scientific
institution that it ever fell to the lot of a
human being to bechold,” he continued. “I
have a large manufacturing plant in Eng-
land that keeps me supplied with apparatus
and materials as mneeded, under ahsolute
secrecy. You sce, it is like this: [ have
discovered a way to repopulate the moon.
This will secem a somewhat startling an-
nouncement to you, because of your limited
knowledge of things scientific, but after you
have learned more my theory will seem far
more sane that at present it appears to vou.
After four years of close research, I have
found that the moon of four million vears
ago was inhabited by a race of people very
closely akin to our present earth-people.
Subsequently, after the lapse of a million
years, the moon began to lose its atmosphere
and moisture. owing to the fact that the
curved light waves from the sun, upon str ik-
ing the surface of the moon, caused the
upper stratum of her dtmosphere to become
ionized and to pass off into space tangently
from the surface of the ground. This
liberated air, upon receiving such a velocity.
was unable to check its speed until it had

gone beyond the gravitation of the moo~
and, as the earth's gravitation was stronger
than that of the tmoon, the moon’s atmos-
phere was absorbed by the earth. Now, as
the moon was robbed of its air by the earth,
I propose to give it back, and I ha\'e already
given back about one-fourth of it/

We were dumbfounded by this announce-
ment. To think that a mere man had upset
God's laws and caused a part of the earth’s
atmosphere to be given to the moon at the
earth’s expense was beyond our enfeebled
minds to grasp at this time.

“1 say. old top!” burst out Paul, “are you
not going a little too far this time? Don't
you think that we can use our atmosphere
ourselves to better advantage than they can
on the moon, especially when taking cogni-
zance of the fact that therc are no people on
that planet at present?”

“Why, my dear fellow,” replied Stallas,
“you don’t seem to catch the idea at all. I
intend to repopulate the moon. and as there
are mineral depocits upon the moon that
would make us earth-people all rich in the
extreme, don't yvou think it worth while to
pay her a visit? This we cannot do at
present, for it would be quite impossible to
live there without air or water. [ have in-
vented what | call a moon-car that will be
capable of carrying twenty persons to the
moon in the space of one hour, but more of
this presently—we are approaching my
stronghold.

A large, low, rambling structure, built of
cement, came into view. There appeared to
be no windows to the building and only one
door that we could discern. It was through
this that we entered several minutes later to
be ushered into what appeared to be the
finest equipped palace we had ever seen.
Great velvet carpets were strewn profusely
upon the floor and the most luxuriously
finished ebony furniture was placed con-
veniently about the room. \We were next
led into the telescope room, where we were
confronted with what we later found to be
the largest telescope in existence. I noticed
that there was no ceiling in this room.

“Gentlemen,” said Stallas, “this is the
fargest and most piwerful telescope in the
world today. It was made expressly for me
by the famous lens makers of Bucharest, at
a cost of a half million dollars. By its aid I
can bring the moon down until it appears to
be within a stone’s throw of me and I can
see anything that chances to come within my
range as plainly and as perfectly as I can see
you two gentlemen at my side. 1f you wish,
you may take a look at the moon yourselves.
It is already in focus, as I keep it in readi-
ness at all times.”

I applied my eye to the eye-piece. and
instantly a sight met my gaze such as ap-
palled me beyond description.  Just beneath
me there appeared to be a small mummy of
a man, about the size of the ancient Egyptian
specimens [ had seen. Upon a rock heside
him was a group of strangely carved sym-
bols that were explained by Stallas, who said
that they represented the universal written
language of the moon-dwellers of four mil-
lion years ago. While my gaze was riveted
upon the stone there was a sudden puff of
smoke and the stone was blown to atoms.

“That explosion,” said Stallas, “was caused
by my letting loose two million tons of inter-
atomic force by the application of two ounces
of trioxic acid to one dram of lead subradi-
cite and by directing it to the stone upon the
moon by my espccially contrived chemical
gun—the stone. as you observed, was
atomized.

“I'll wager that you gentlemen had not
noticed that the moon is nowhere to be seen
in the heavens. as it has not yet arisen.
How do you suppose that you have been
enable to view it under those conditions?
It is by the use of the curved light radiations
that Einstein has mentioned in his treatise,
and which I have heen able to control just os
casily as vou would control radio waves.”
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Stallas next led us into the anti-gravitu-
tion room, as he called it. It was a large
circular space about two hundred feet in dia
meter; and in the center of this space was
a tremendous metallic disc lying upon the
floor. It was some hundred feet in diameter
and upon either side of it were what appeared
to be two huge electrodes. The explana
tion of all this was not long in coming.

“This.” announced Stallas, “is the gravity
suspending room. | have. 1 think you will
admit. the honorable professor. Comarie, of
the French Academy outdistanced entirely
in his own special line of research. 1 have
discovered that by charging a brass disc with
clectricity. by causing a current at a billion
volts to pass over it tn the form of a power
ful spark. everything above the disc is rend-
ercd without weight. [ have found that the
air abhove this disc, owing to its heing with-
out weight. is forced upward by the pressure
of the air that surrounds it. Hence it is
furced into outer space, and because of the
fact that the upper atmosphere is in an
tonized condition it is. upon being thrown
out of the gravitationless area by rotation of
the earth. prevented from returning to the
earth. Gravitation is becoming more and
more to be recognized as nothing more or
less than clectrification, positive and nega:
tive. The carth is possessed of positive elec-
trification and the moon. having been at one
time a part of the ecarth, is also possessed
of a positive charge. Consequently, as like
charges repel cach other. the moon is kept
away from the earth, By my method, the
positive charge within the confines of the
disc is overcome hy my giving the disc an
equal negative charge, thus destroying gravi-
tation within this arca. Should | give it a
positive charge, it would have double gravi:
tatiomn.

“My purpose is to send to the moon cach
night a small amount of air so that we
carth-pcople can gradually accustom our
selves to the rarctied atmosphere. The way
this is accomplished is obvious. The rising
air over the disc. upon heing released just as
the moon is passing overhead. is attracted
by the gravitation of the moon and causcd
to fall. so to spcak. to the moon. The or
dinary atmosphere of this locality has enough
moisture in it to furnish water for the moon
wpon condensation.  Tonight I shall send the
last quota of air to the moon, and you
gentlemen shall witness the proceedings and
report to your paper; or it may bhe that [
witl change my mind and visit the moon to-
night. in which event I shall take you gentle
men with me.”

Cold. paralyzing fear gripped at my
heart, and the perspiration was bursting
from Paul's face as though he were suffer
ing from dreadful emotion. “Great God!"
I burst out. “what would you do. man
Would vou destroy the world to please this
fancy of yours? Would you change the
itmmutable laws of God and take away the

1

air that we breathe in order to attempt to |

repopulate the moon?"”

“Wait and you shall see.” said Stallas. as
he led us across the huge metal disc to the
opposite side. Thrusting us into a niche
conveniently placed in the wall, he pressed
a button close by, and. to our astonishment
a plate glass screen began to descend n
front of us—we were caged. Stallas walked
across to another niche and proceeded to
cage himself in like manner. when suddenty
we beheld the full moon arising majestically
above the edge of the enclosure. In an in-
stant pandemonium was turned loose—a
powerful electric spark flashed across the
screen between the clectrodes, and a mighty
whirring as of a tornado assailed our ears
—the disc was in operation—our atmosphere
was being sent to the moon. Tt was ghastly
in the extreme to think that this misguided
man was wrecking our heautiful planet by
his crazy idea. With horrihle fascination we
‘ listened to the tremendous roar of the rush-
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ing air, rushing straight from the disc into
outer space. | have never been what one
might term a religious man, but if 1 ever
was inclined to pray it was at that moment,
when [ realized that the air was rapidly being
exhausted from our glass cage by the suc-
tion. However, [ soon perceived thal we
were heing supplied with air by some force
to counteract the action of the disc. It was
indeed a genius that had inveigled us into
his power.

After the lapse of about two hours. the
huge glass screen was raised from our cage
and we perceived that the disc had ceased
its action and that all was quiet again
Stallas soon made his appearance and an
nounced that he was preparing to embark
for the mwoon in his moon-car. So saving
le entered a door in the wall and disappeared.
We were quite astonished that he had
left us standing there apparently free. In an
instant, however. we discovered to our utter
amazement that we were unable to move a
muscle owing to a dizziness suddenly hav-
ing taken possession of us. [ could distin-
guish the odor of some drug, but was un-
able to identify it and we decided that this
must be the cause of the dizziness.

After the lapse of several minutes. there
cmerged from the door that Stallas had
entered. a grotesque-looking vehicle with
two small wheels upon which to run on the
ground. Resting on these wheels was a box-
like cahin that appeared to be made of sheet
steel. and upon the side of which we discerned
a small door. Upon the very top of the
machine there was a tremendous lcaden ball
some twenty feet in diameter. which was
held in place by huge steel girders attached
to the cabin. How the apparatus was bal-
anced we could not tell at present. Stallas,
however. soon appeared and made this point
clear to us.

“My good men,” said he, “what you see
hefore you is my moon-car. By its aid we
will very soon be on our journey to the
moon. It is operated hy the same laws that
governt® the disc. In other words. it.is con-
trolled by the force of counter-gravitation.
By the use of a compact, powerful generator
within the cabin, [ can create sufficient
voltage to generate enough positive gravita-
tion to overcome that of the earth and we
sail gracefully away into space. The charge
is distributed evenly over the surface of the
leaden ball and it is controlled in this
manner. By resisting the gravitation of the
earth and submitting to the gravitation of the
moon. we are enabled to reach the moon in
the space of one hour.’

Stallas thereupon opened the little door in
the side of the cabin and entered, bidding
us to do the same. By this time the odor of
the drug had vanished from the air and with
it our paralysis of a moment hefore. As we
started to enter, the door suddenly slammed
to leaving us on the outside. Through a
speaking tube that protruded from the door,
Stallas shouted, "My God, men, [ am locked
in by the automatic device that closes the
door at a set time! I miscalculated the time
and in five minutes more the disc again be-
gins its action by an automatic suction.
There is a switch that controls it. but I can-
not possibly reach it—we are lost!”

His own folly had brought ahout his de-
struction. and Paul and I decided to leave
him to his fate and make our escape. if pOS-
sible. ere our strange friend's mechanical
devices started to operate.

Secing that the door from which the
moon-car had emerged was still ajar, we ran
for it, and soon discovered that it led to the
shore of a small inlet of the bay over which
the structure had been built. \With a mighty
effort, we smashed our manacles upon the
stone wall, leaped into the electric launch
that we found moored there and glided
rapidly out into safety. We did not pause
in our flight until we had covered some five
hundred yards, and then as we glanced back
we saw a huge black object hurled upward
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into space with the speed of a bullet, and &
mighty roar assailed our cars. The disc was
again in action—more of our precious air
was being driven off into space. What
could we do? Fumbling around in the bottom
of the launch. | came upon a small, black
metal box. Upon one side of this hox two
small porcelain knobs protruded. | noticed
that one of them was marked positive and
the other negative. and also that the negative
knob was thrust forward while the positive
knob was standing straight. A heaven-born
idea came to me. and | quickly thrust for
ward the positive knob and pulled back the
negative.  Immediately. the roaring ceased
I had won! A moment later the heaven:
were opened. and with a hissing sound. a
tremendous object fell from the sky and
crashed into Stallas’s stone structure.
shattering the building by the impact. Ve
now observed that this gigantic object great-
Iy resembled an iceberg. and upon investiga
tion we learned that this huge mass was
nothing but frozen atmosphere that had been
solidified by the extreme cold of outer space.
Apparently. the positive charge had made
the disc doubly powerful. so that it must
have drawn the huge. frozen mass upon it
setf and thercby destroyed itself completely

IFor a week afterward it hatled these mon-
strous masses of frozen air over the face of
the ecarth, and during the following winter
thousands of people were frozen to death
owing to the lowering of the general tem-
perature of the entire world, by the frozen
masses of air

In a few minutes we reached Hamilton
with our story and wired it to the Gasctle.
We lcarned that the Governor-General had
never authorized Stallas to conduct his in-
vestigations upon the islands, and it was
proved that Stallas alone was responsible ior
what had occurred.

(ireat were the rejoicings when it was
learned that the criminal was dead and that
the world was safe. A great celebration
awaited us in New York. and we were treated
to universal acclaim and hailed everywhere
as heroes, because we had, through our own
folly, come to the rescue of the world.

The End of the
World—How Soon?

By IVAN L. SMITH
Continued from page 436)

veloped so that it became possible to measure
the amount of heat which our luminary is
constantly radiating, it was found that a mass
cqual in size to the sun, and composed of
the most perfectly combustible substance
known. would not suffice 1o keep up its heat
for more than 1,500 years. It is now agreed
that the hecat radiated from the sun.is the
result of contraction of its mass, with the
possible addition of some heat resulting irom
the breaking up of radio-active compounds
No other causes known to us could generate
such a prodigious amount of heat as has been
radiated by the sun in the uncounted years
of its existence. 1f the nebular theory of the
solar system's origin is accepted, we know
that the material composing the sun was
once diffused over a space at least as great
as that bounded by the orbit oi Neptune. A
vast amount of contraction has therefore
already taken place and this contraction is
still proceeding at an appreciable rate

Any stellar body starts out with a definite
amount of inherent energy in the form of
heat. motion. or perhaps locked up in chem
ical combinations. This energy is changeable
in form. as may be observed when the mo-

489

tion energy of a bullet is changed to heat

energy upon the sudden cessation of the
hullet’s motion, but no way of adding to this
total of initial energy has yet been found. |
Therefore. it is evident that the heat energy
which the sun is so lavishly radiating through
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space cannot be replaced and is not inex-
haustible. If it continues long enough the
sun will some day have contracted to the
point where its matter begins to assume a
solid form and will then cool rapidly until
it no longer gives forth either heat or light.
Its planets will then be dead worlds with
the freezing temperatures of interstellar
space.

All of the above discussions have assumed
that our world is going to die literally of
“old age.” e can safely assert that every
man is going to die sooner or later of hard-
ening of the arteries, dropsy or some other
natural cause IF some accident doesn't cut
short his earthly career before the inevitable
advance of old age accomplishes it. In the
same way, we must qualify the discussion of
the probable end of this world by saying that
one of the above forces will probably bring
its end about, unless some unforeseen accident
prevents these forces from working to their
logical conclusion. Planets are just as sub-
ject to accident as human beings are. The
most probable accident which could bring
an untimely end to the earth is collision.
Every now and then astronomers are startled
to see a new star blazing out in the heavens
where no star was previously visible, or have
seen a comparatively dull, insignificant star
suddenly flame out until it has reached the
first or second magnitude. There are count-
less visible suns shooting throughout space,
in apparently unrelated directions. In addition
to the visible suns we have every reason to
believe that there are a large number of suns
which have long since cooled below the in
candescent point. also traveling along through
space. It is only reasonable 10 assume that
there is going to be an occasional collision
and the heat generated by the sudder impact
of two suns would be sufficient to raise the
whole mass to incandescence, whereupon a
new star would be visible to us.

Assumning that the sudden appearance of
new stars is the direct result of collision of
heavenly bodies, have we any reason to be
lieve that our own sun is exempt from such
danger? The answer must be in the nega-
tive. Qur sun with his train of planets is
traveling in the general direction of the con
stellation Hercules at the respectable rate of
12 miles per second. So far as we can sce
he has a clear track for several millions of
years, but there is no assurance whatever
that some invisible body is not lying some-
where along the line prepared to ditch us.
The presence of such an intruder would be
felt long before the collision actually took
place, because of the disturbing influence
which its mass would exert on the orbital
movement of the outlying planets. This dis-
turbance would increase in intensity as the
sun and the dead star narrowed the distance
between them until they were actually torn
apart by the mutual gravitational forces
operating.

No human being would ever live to witness
the final catastrophe. In a system so nicely
adjusted as ours, it does not require a very
strong outside influence to throw it com-
pletely out of gear, and it is quite probable
that long before the collision, life would have
become extinct as the result of the derange-
ment of our days, seasons and years, which
the intrusion of an outside body would he
sure to affect.

When is the world going to end? We do
not know. Every few months some religious
fanatic sets the exact date and hour, but
somehow the earth manages to roll right
along. Scientists prefer not to risk their
reputations, so don’t say just how many mil-
lion years 1t will take the earth to succumb
to advanced senility, and naturally, nobody
can figure just when an accident is likely to
upset all their beautiful calculations. In
order to reassure the timid, however, the
writer is so far willing to risk his good name
as to state that the end is probably sufh
ciently far removed to allow the completion
of any long-time contracts at present out-
standing.
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Dr. Hackensaw’s

Secrets |
By CLEMENT FEZANDIE

(Continued from page 434)

message, and it is printed simultaneously n
all the stock-tickers in the city. Now it
strtick me as curious that no one had ever
yet realized how cusy it would be to save
transportation charges and valuable time by
having newspapers and books printed
like manner. [ accordingly made arrange-
ments with a newspaper syndicate. A lino-
type operator here m New York sets up his
type. but his motions are duplicated by tele- |
araph in various cities throughout the United
States. where duplicate linotype machines
automatically set up the type in unison. The
newspaper is thus set up in many cities at
once. and copies may be run off distant
presses at the same time as in New York,
saving much valuahle time and heavy trans
portation expenses. Books and magazines
may of course be printed in a like manner

“From this came the idea of printing one
copy of the paper in New York in special
ink. By placing this copy on a machine here
using Edison’s telautograph. the original will
reproduce thousands of copies at once 1
different cities.  In Edison’s machine a single
stylus travels across the page and makes con-
nection when it passes over the ink which is
i conductor of clectricity. [ have improved
on the machine by using a comb containing
sceveral hundred independent styluses which
pass over the paper. so that an entire news
paper page may be printed in a second or
less—the resuit heing not one copy. but
thousunds of copies—one at each instrument
in the circuit.

"My next step was to extend the process
to mdnufaclurmg merchandise in quantities.
It is foolish to lldVC a workman spend an
hour making a pair of shoes or assembling
the parts of a watch when electricity can be
made to repeat his motions in thousands of
different places at once. This time | was
obliged to use., as in the linotype machine,
the principle of a telautograph, Gray's in-
strument, which unlike Edison’s. causes a
motion at one end of the instrument to be
repeated at the other end. At each station
the various parts of a watch are fed auto-
matically to an assembling machine, just as
m.ntru,('s are in the linotype machine. An
expert in New York works his machine and.
when he is through, has assembled not only
his own watch but a thousand other watches
in different cities. And so with all other
manufactures. A hundred thousand dupli-
cates can be made at the same time as the
original.  Even art work can he thus dupli
cated.  An artist paints one picture and his
motions transmitted by the electrical current
can produce as many duplicates as desired.
[For sculpture | followed a ditferent plan-
and one which | afterward found very use-
ful for all kinds of manufactured goods. |
took a finished statue, and hy making a met-
al tinger travel around its contours. and
transmitting the motion to a carving tool
traveling over a block of marble at another
place. this block is cut to the exact size and
shape of the original model. or. if desired.
could be automatically enlarged or reduced.
Hundreds of statues may thus be carved at
the same time in different shops. So with
other objects. | place a coupling in the send-
ing apparatus, and at the receiving stations a
hundred thousand similar couplings are re-
produced automatically.

"My success was phenomenal and induced
me to attack the real problem—the transmis-
sion of solid hodies by electricity.”

Doctor Hackensaw paused a moment and
then continued: “l suppose you know what
an electrolyte is?”

“Not guilty!”
laugh.

cried Silas Rockett with a
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2400 telephone wires in a cable liltle larger than a man’s wrist

Science keeps down costs

When the Bell System in-
stalled its first successful tele-
phone cable, fifty wires was
the largest number that could
be operated in a single cable
without ‘‘cross-talk’’ and other
interference. Today it would
require 48 cables of the orig-
inal type to accommodate the
number of wires often op-
erated in one cable.

Without this improvement
in cable, the construction of
new underground and aerial
lines would have cost the Bell
System upwards of a hundred
million dollars more than has
actually been spent. In addi-
tion, the cost of maintenance
would have been greater by
eighteen million dollars a
year. These economies in
the Bell System mean a saving
in telephone rates to each in-
dividual subscriber.

In all branches of telephone
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“Never mind. You know at least that
when an clectrical current is sent through
water with a salt or acid in solution, it de-
composes some of the water and sends the
| oxygen atoms to one pole and the hydrogen

atoms to the other. These travelling par-
ticles of matter are called “ions,” and my

problem was to arrange matters so that after
I decomposing the water or other object in one

spot | conld make both the positive and the
[ negative ions travel to some other spot and
there combine again. The problem looked
very simple, but it took vears of experiment-
ing to solve it. Evidently two wires would
be necessary, since the ions travel in opposite
directions, but these two wires could easily
be brought together again when the oxygen
and hydrogen were to be reunited.

8 -
O- _ ¥ - - = = H_’O

Here is a rough diagram of the wires. Of
course I used hollow wires at first, and in
the wires kept an acidulated solution through
which the ions could pass. By this method,
when | had discovered an electrolyte or
solution that would offer but slight resistance
to the passage of the ions. I was able to
silver-plate an object several miles away. In
other words | sent particles of silver several
miles by means of the electrical current.
Then I turned my attention to sending the
bodies by wireless. Undirected zwireless
would of course be out of the question for
the particles of silver would be scattered in
all directions, and only an infinitesimal por-
tion would reach the desired spot. The witre-
less waves must evidently be directed. To
accomplish this, I first used a wire for di-
recting the radio waves—wired wireless. as
it is called, and you may imagine my grati-
fication when I sent my first object—a metal
coin through the air to a receiving instrument
a mile away, and had it arrive in perfect
condition. Later, 1 was able to do away
with the wire altogether, having found
means of directing my wireless waves, and
now | can transmit practically any body
whatever from one of my stations to any
other.”

“Have vou put your invention to any prac-
tical use?”

"Yes indeed. I have my machines installed
in a number of mines—copper and iron
mines especially, and I transmit thousands of
tous of metal daily by wireless.

“Isn’t that rather expensive?’

“It is less expensive than freight, for my
clectrical power derived from the waves of
the Atlantic costs me very little. But 1 do
not confine myself to mining operations. |
am now able to send plants by wireless, and
even living animals !

“Surely, doctor. you are joking. How
l could you transport the particles of an

animal from one point to another without

destroving the animal?’

| “Simply enough. The trip requires but a
small fraction of a second. | first make the
animal unconscious, so that in its struggles
it will not displace any of its organs. The
current itself does not injure any of the
tissues, but transmits each particle instan-
tancously in its proper position. The animal
hasn't time to know it is dead before it has

|

arrived at its destination, and there a suitable |

electric shock brings it to life again.
entire process only occupies a few seconds.
and you probably know, Silas, that vour
heart could cease beating for a few seconds.

and then be started again without any
trouble.” )
Silas Rockett was nonplussc(l “T believe

vou, doctor,” said he, “but could you not
glve me a pracncal demonstration?”
“Certainly, with pleasure. and on yourself,
too!” The reporter backed off precipitately:
“No.” said he, "I'd rather see the experiment
| performed on some less valuable animal”
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“Very well, and I will show you at the }
same time some of the improvements I have
introduced into my process. for I am no
longer satisfied to transmit objecis in their
original shapes, but have found means of
altering the shape at will. By using suitable
molds at the receiving station, or by having
an artist move the electrodes, I can transmit
my metals in the form of blocks, statues.
vases all instcad of their natural shape.

“[ am experimenting now on animals,
seeking to change their shape as they travel
through the air {rom place to place. So far
I have only been partially successful. 1 find
I can make minor changes, but any great
change renders it impossible to start life
again after the animal has reached its des-
tination. But I find, to my joy, that 1 shall
be able to make changes that will have con
siderable practical value. For example, I
can transmit. by wireless, a child with de-
formed arms and legs, and have it arrive at
the other end with normal limbs. I can also
take a homely girl, start her from this end
and have her appear at the receiving station
a perfect beauty.

“Then, too, I am using my method for the
cure of disease. I noticed that a body, after
transmission, was almost always in better
bealth than before. I attribute this to the
effect of the electrical current in killing some
of the disease germs. So, by using suitable
methods, I am able to place a sick person
at one end of the room, transmit him to the
other end and have him arrive there full of
health and vigor! What do you say to that,
Silas?”’

‘It is too good to he true!” replied Silas.

At this juncture, the door opened and the
servant ushered in a young man about thirty.

“Well, doctor.” cried the young man as he
bustled into the room, “Have you any news
yet of that scoundre! for me?”

“Not much, I confess.” replied the doctor,
but enough to lead me to believe that Marty
Morecash i1s coming to New York to-day.
But allow me to present you to Mr. Silas
Rockett, reporter for the New York Daily
Growl. Silas, this gentleman is Mr. Chess
Bixby, and he has asked me to find his
fiancce for him, the young lady having been
kidnapped by an unprincipled fellow named
Morecash. I know the man, for he wus
formerly foreman in an important copper
mine and he ran away with a large sum of
the firm’s money, and several of my “Traus-
mission Apparatus.” The police are after
him, but he always manages to escape them
by means of the apparatus. He has at least
three stations—one in San Francisco, one in
Chicago and one in New York, and when-
ever the police are too close upon his heels,
he sends his body by wireless from one sta
tion to the other, and so escapes them.”

Here the young man interrupted impa-
tiently. "That's all very well. doctor,” said
he, “but what about the girl? Have you any
news of ELma West?”

Dr. Hackensaw shook his head. *“No.”
said he, I have no news of her. But I
caught Marty Morecash's signals this morn-
ing as he aimed his wireless transmission
wave toward New York. I think it likely
that he is about to transmit his body to New
York. If so, I have a little surprise in store
for him. But listen—there goes my alarm
now! Come. boys, and I'll show you some-
thing interesting. I have found means of
deflecting Marty’s waves and bringing them
here. It may bc only some stolen property
that the fellow is sending here by radio, but
even so, I can promise you that you will
see something that you never saw before.”

So saying, the doctor hastily tuned up his
instrument, little dreaming what it was that
was on its way through the ether.

All three men gazed intently at the re-
ceiving terminal, which was entirely en-
cased in glass so as to prevent the slightest
current of air that might prevent the proper
reuniting of the ions of the transmitted body

As they peered intently at the immense
vacuum tube that served as a receiver, a dim
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| mist could be seen. Gradually this mist be-

came denser i spots, and little by little
began to assume a definite form.

“Great Heavens!” exclaimed Dr. Hack-
ensaw, as he gazed open-mouthed at the
object which was gradually taking shape in
the receiver: “Great Heavens! It's a human
leg that’s coming over by wireless!”

It was a human leg, and the delicacy of
the tissues showed without doubt that it be-
longed to one of the fair sex, and a very
young person at that! This was further
confirmed by the beautiful silk hose and the
delicate Venetian point lace that encircled
the limb.

Gradually, before the astonished eyes of
the spectators, the trunk and arms appeared,
and finally the head, the face being that of
a heautiful young girl of twenty.

There was no need of asking Chess Bix-
by if this was his fiancée Elima West. The
thing was patent at a glance. Chess was
leaning breathless over the instrument,
watching dazedly as the young girl was
created before their eyes, apparently out of
nothing

When the instrument ceased working, the
maiden lay extended before them, as in a
trance, perfect in every respect, clothing and
all.

Dr. Hackensaw disconnected the va-
cuum tube and inserted a new one in its
place. Then he set about resuscitating the
girl. The glass tube was opened, and elec-
tric current passed through the girl, and she
awoke with a start,

At this moment all were startled by a cry
from Silas Rockett.

“look ! Look!” he cried. “There is some-
thing else coming over the wire!

Surely enough. \While the trio had been
busy resuscitating the girl a new object had
come into the receiving instrument.

“Great snakes!”’ cried Silas. “If it isn't
a man’s leg this time, I'll eat my hat!”

“Yes, it’s Marty Morecash’s leg that’s
coming over this time,” satd Chess Bixby
gritting his teeth, "and when I'm done with
him there won't he much left of Marty or
that check-suit of his.”

And then something happened. When the
bodv was about half over, a short circuit
must have occurred somewhere. for there
was a violent explosion, the vacuum tube was
shivered into fragments, and the almost
completed body it contained was disrupted
and sent flying in the air in all directions!

Marty Morecash would never more
trouble anyone with his villainous schemes!

A NEW LIFE-SAVING PARACHUTE

On fire in the air—thousands of feet
above the earth and no escape from the fierce
leaping flames.

Many ways have been tried to enable the
luckless aviator to escape from this terrible
death—mostly with some type ot parachute.
But the great trouble in using a parachute
from a burning aeroplane is that the pilot
has to jump out and fall a considerable dis-
tance before the parachute will open. As
the aeroplane is also falling, the burning wreck
and the parachute may get foul of each other.

Aviators will not have to fear this sort of
thing in future, however, for on Thursday,
Apnl 6, successtul trials were carried out
with an entirely new tvpe of parachute, at
Croydon, the l.ondon Commercial Aero-
drome.

This parachute actually lifts the pilot clean
out of his seat, he is not forced to jump out
or fall a considerable distance before the
parachute opens.

In this case the pilot flings out a small
parachute, and this on being opened by the
rush of air, drags a full sized parachute from |
its housing, this in turn opens and lifts the
aviator above and well clear of the flaming |
wreck.—Gerald H. Daly, D. S. M. |
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If you want to earn more money,
the way {8 open through our
Course in Chemistry.

You Can Learn at Home
Dr. Sloane will teach you Chem-
istry at home in a practiecal, in-
tensely Interestlng way,  Our
Course is remarkably stmple. No

-ssm'lnl education required--if you
can read and write plain English you can thoroughly
understand and master every lesson,

Easy Monthly Payments

The price of our course ia very low and the tuition includes cvery-
thing, even the chemiatry outfit—there are no extras to buy with
vur course. You can pay in amall monthly amounts as you go along,
Uur ¢lan places a chemical education within the reach of everyone.

Experimental Equipment Given to Every Student

One special feature of our course is that we give to every student,
without mdditional charxe, the chemical equipment he will need for
his studice, Including forty-two piecen of laborstory -Xpnralus and
eightoer different chemlcals and reugents. The fitted, heavy

vooden box serves us s carrying case for the equipment and as a
Iaboratory uccessory for performing experiments.

SPECIAL 30-DAY OFFER

In addition we are making a specla] offer for s shart time only.
You owe it to yourself to find out about It, Mail the Conpon to-day
for free book,"*Opportunities for Chemists, *“und full details of our
special offer. Act immediately before this offer is withdrawn.

e e = = e = =CUT HERE= s oo o e s o)

tional Director
Chemical Institute o)
lew York, formerly
Treasurer American
Chemcal oty and
@ I'ractical Commera
cial ches ax well ap
a noted tnstructor,

Chemlcal Institute of New York, Tue.
.(Mome Ext. Division 9-A), 140-R, Liberty St., N. Y. City
Without obligation or cost, send me your free book,
~Opportunity for Chemists,” and [ull particulars about
the Experimental Equipment given to every student,
your plan of payment and specinl 30-day offer.
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Direct from Headquarters

By buying direct from us you save from
25% to 409 on new Columbia motors. and as
high as 509 on Fuerst-Friedman rebuilt
motors. You save retailer’s profit you
save retailer’s high sales cost—and you get
motors fully guaranteed for one year.

No matter what your motor requirements
are, from tiny buffing motors to heavy-duty
factory motors, we have a new or rebuilt
motor to suit your exact needs. And the
cost is from 259 to 509 less than you would
pay elsewhere. Send for our big free motor
book—see for yourself the savings you get by
buying from us. It tells all about our twenty
years of successful motor service—all about
many vast engineering projects we have
handled. Ask for Book No. 20-—the price
regulator on new and rebuilt motors.

Electrical Machinery of all kinds promptly

repuired or taken in exchange

THE FUERST-FRIEDMAN CO.
CLEVELAND, OHIO

“Reliability Built In’’

[COLUMBIA MOTORS]

PRICES LOWER NOW ON
Shaw Motor Attachment
Makes any bike a dependable motorcy-
| cle at little cost. Send postcard for
| Free Literature and Speclal Low Prices!
SHAWMFG.CO.,Dept. 46 Galesburg, Kas.

YEARLY
CHARGING

$1500t0 $3000 PROFIT 3isine

An HB Battery Charger brings hig profits charging auto and
radiy batteries.  §20 cash briugs outft, balance on eany
monthly terms, mote thn pald by your profits.  loney-baek
gusrantee.  Cut out this sd and mail whth your nume.

HOBART BROS. CO. Box $-96, TROY, OHIO
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Anyone Can Soon Learn
to Operate the
MONARCH Junior Lathe

HE MONARCH Junior 9-inch Engine

Lathe is so simple and trouble proof that
the beginner can soon turn out finished work-
it is so accurate and completely equipped that
it is preferred by the expert mechanic.

Inventors—Experimenters- -Mechanics — Small
Shop Owners—You will find that it pays to

own this wonderful little lathe and do your
own lathe work exactly as you want it done:

MONARCH Price Semi-Quick
Junior Lathe change gear
9 inch swing $225 00 and nc
2.4 ft. bed S legs

This lathe s also made in @ larger size, wilh
an 11-inch swing, @t o slightly higher price.
FFull details 1w pon requsel.

Sturdy and compact-—economically operated
equipped with automatic safety devices—turns
out any small work that any other lathe will
do-—accurate to 1/1000 of an inch-—built of the
best materials by the leading lathe builders of
the country.

WRITE TODAY for our Free catalog telling
all about the MONARCH Junior Lathe, as

well as the complete line of MONARCH
Lathcs, which are built up to 30 inches swinsg.

The MONARCH MACHINE TOOL CO.

418 Oak Street - - Sidney, O.

Selling Motors
Below (ost I

because of cancellations

1750 RP M
Delivers full |-
1L P. with liheral
overload ca-

paclty. Made
for 110 volts, 60
cycle current,
(also for 25, 10,
40, 50 eyele or
220 volts. 1f de-
sired. at $1.00
extral.  Just the
thing for running washing m achine. ironer, dish washer.
compressor. bench lathe, blower. fan. drlll press, scroll
saw or any small inachine around house, shop, garuge

MADE AND GUARANTEED BY WELL KNOWN HOUSE
Giet this firmly In mind. These are high grade ‘° Rellable
Revnolds’”  Motors- -not seconds™ or “unki.owns.
We're selling them at less than cost of making. We had
the purts all made whe: cancellations came. We're closing
them out to get our money.

SOLD ON MONEY BACK GUARANTEE
New motor_or free repai® If anything goes wrong within
one year. Parts always obtainable. Net welght 20 pounds,
shipping welght 26 pounds Easy means of reversing
direction of rotation. 10 ft. cord with attachment plug,
50¢. Pulleys, 1'. inch or 2 Inch, 50c¢

Send cash or order €. 0. D. by ezpress.

72_61‘1 W. Conaress St., Chicagoe In.

Washing
Machine
Size

Keystone Institute

Automotive Course

A splendid opportunity to learn the auto-
mobile business by comprehensive instruction
and actual practice.  Your success assured
after finishing our course, whether as mechanic,
salesmnn or garage owner. Complete equip-
ment, expert instructors, every modern facility
for a thorough knowledge in this ever-growing
field. Day and night courses. Write for f{ull
inlormation to—*'*Address Principal.’’

133 N. Fourth Street, Reading, Pa.
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Motion Pictures im
Natural Colors
(Continued from page 484) 2

Up to this point, the process is rather sim-

| ple, but difficulties mostly chemical in nature

are encountered in what now takes place.
The film positives are now completed, and re-
developed just the same as in the sepia re-

developing process and then washed, but the |
| redeveloping process is remarkably different

in the effects it produces. The film passes
over cleverly constructed ducts, which con-
tain the redeveloping solution.

Let us journey with the film thru its re-
spective changes.  The film is first placed in
the camera and the scene photographed, at
twice the normal speed. “This negative is
then developed in the regular manner, and
the result is sixteen frames per foot for one
set of colors and a like number for the other
class. Another film is then used as a positive,
which film has a coating on both sides, und
the two adjacent photographs of one scere
aken at the same moment are printed, one
on one side of the double-coated film and the
other on the back of the same space. This
positive film is now developed in large tanks.
1t is then fixed and subsequently bleached,
<0 that all trace of any image has left the film
entirely. The film now passes to the colorirg
redevelopers.  This redeveloping  solution
acts in the following manner on the yellow-
orange-red side of the film. The vellow is
the stronger solution, and dyes placed in the
redeveloper will permit this yellow to act very
rapidly. If the intensity of the former black
and white image was very light, upon re-
developing, the vellow will affect the film,
and an amount of yellow equal to the black
and white intensity will be deposited. If the
black and white intensity has been very
heavy, then the slower acting red color is
deposited upon the film in an intensity equiv-
alent to the amount of black and white that
had been bleached out in the bleaching
process.

So, it is natural that the three colors which '

are used in one solution, namely the yellow,
orange and red, are deposited upon the film
on one side in a density corresponding to the
former intensity of the black and white image.
The ducts which fecd these solutions to the
film, distribute the solution in such a manner
that it affects the one side of the film as it
passes along its seemingly endless journey,
and then at the end of the color tanks, it
turns upwaurd, and is acted upon by the blue
and green cclors on its reverse side speeding
thru respective ducts.

From here the film passes into the special
drying tanks, and is automatically wound
upon spools.

When the film finally comes out, it presents
the most perfect example of automatic col-
oring art yet produced. On one side the film
is colored with red, yellow and orange, on
the other the same space, and the same ob-
jeets are colored with blue and green. Com-
binations of these colors make 1t possible to
get jade, black, silver, gold, or almost any
color imaginable. There is no halation, and
no distortion, and regardiess of how rapidly
the objects may move, the color locates itself
on the proper spots at the proper time; con-
sequently, no color fringe is possible.

ROARING METEOR IN CANADA

A meteor fell in Big Quill, Sask.. Canada,
recently with a great roar and explosion
that frightened people and animals for miles
around. Bottles fell from their shelves and
pictures swaved upon the walls. Great
clouds of steam and smoke shot through the
clear skyv, and many climbed upon housetops

-some to see the phenomenon and others
to pray.
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HIGH SCHOOL
COURSE IN
IWO YEARS

You Want to Earn

Big Money!
And you will not be satisfied unless
you earn stcady promotion. But are
you prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For
a more responsible position a fairly
good education is necessary. To write
a sensible business letter, to prepare
estimates, to figure cost and to com-
pute interest, you must have a certain
amount of preparation, All this you
must be able to do before you will
earn promotion.

Many business houses hire no men
whose general knowledge is not equal to a
high school course. Why? Because big
business refuses to burden itself with men
who are barred from promotion by the lack
of elementary education.

Can You Qualify for

a Better Position?

We have aplan whereby youcan. We
can give you a compleie but simpli-
fied high school course in two years,
giving you all theessentials that form
the foundation of practical business.
It will prepare you to hold your own
where competition is keen and exact-
ing. Do not doubt your ability, but
make up your mind to it and you will soon
have the reguirements that will bring you
success and big money. YOU CAN DOIT.
Let us show you how to get on the
road to success. It will not cost you asingle

working hour. It costs you nothing but
a stamp.

American School
Dept.H.626, Drexel Ave. & 58thSt.,Chicago

American School
De;t.H.626, Drexel Ave. and 58th St., Chicago
Send me full information on the subject checked
and how you will help me win success.
..... Architect
.....Building Contructor
....Automabile Engineer
....Automobile Repairman
....Civil Enginger
....otructural Engineer
....Dusiness Manager

....Machine Shop Practice
....Photoplay Writer
...-Mechanical Engineer
AAAAA Shop Superintendent
..... Employment Manager
....Steam Engineer

o

.Cert. Public A nt ....JFor P
.Accountant and Auditor ....Sanitary Engineer
Bookkeeper ....Surveyor (& Mapping)

...DraftsmanandDesigner
...Electrical Engineer
Electric Light & Power
.General Education
Vocational Guidance
....Business Law

.....Telephone Engineer
..... Telegraph Engineer
....High School Graduate
..... Fire Insurance Expert
..... Wireless Radio
....Undecided

Name.

Address..
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Discounting the Count

COUNT used to be a man in charge of a count of

500 persons to whom he was a sort of overlord.
This is not true today because of altered political con-
ditions. We still have Counts, but the Count business
has changed somewhat.

Business, of all kinds, has undergone something of a
revolution. It was not so many years ago that pack
peddlers were the sole distributors and transporters of
many of the household articles of the day. Their legs set
the limits for most distribution problems in those days.

Modern transportation, progressive sales methods—and
advertising—have broken the shackles of time. They
make a speedy job of what used to take years. Through
advertising many an article has been introduced simul-
taneously in stores all over the country.

Advertising today is the method used by business to tell
you why you should have certain goods and how to identify
those goods. The advertisements you find here are a
truthful catalog of needed merchandise,

Articles of all kinds and for all purposes are presented
in a pleasant way through the medium of type and picture.
The outstanding requirements of every member of the
family are met by offers of good merchandise of proved
value.

©

Use the advertisements for guidance and

you will be a constant gainer.

Play a Tune in One Hour .E]

Many, without previous musical experience,
have done it with a Conn Saxophone. ou, too,
can learn this popular instrument quickly.
Pleasure and profit yours to command.

Conn Saxophone Supreme

Important improvements found on no
other make. Built by world’s largest pro-
ducers of S h Used and end 1
by world’s great musicians. Write now
for detaila of Free Trial, Easy Pay-
ment Plan,

C. G. CONN, L.,
956 Conn Bldg., Elkhart, Ind.

woRLD S
LAAGEST MANUFACTURIRS
OF HIGH GRADI BAND AND
ORCHESTRA INSTRUMENTY

PARK AVENUE HOTEL

4th Avenue from 32nd to 33rd Streets
NEW YORK
Subway entrance at door
One of the best known hotels in the metrop-

olis. Convenient to shopping, theatres and
in the heart of the wholesale district.

Rooms from $2.25 per day upwards
POPULAR PRICE CAFETERIA AND
REGULAR RESTAURANT

George C. Brown, Proprietor

oty

Balsa Wood Iceless
Containers

(Continued from page 444)

four hour period; or, they are constructed
just to carry home and hold for a few hours
the quart brick bought at the soda fountain,
store or ice cream parlor—a ‘“‘Cash and
Carry Ice Cream Box'—so light and con-
venient that father will bring it out from
town with him in the evening, or mother will
stop for the dinner's dessert as she goes home
from the afternoon tea or card party.

Are you planning a week-end auto trip?
Don’t you want to take some ice cream with
you? A suitably constructed Balsa box, a
little tin container holding a special liquid
to be frozen in the ice cream man’s *“harden-
ing room” to a much colder ice than that
of ordinary water, well hardened ice cream—
all compactly and neatly fitted into the box
—and the trick is accomplished. You Lave
an ice cream supply which can he drawn upon
for twenty-four hours.

Of greatest interest, however, from the
manufacturer’s viewpoint is the ice cream
cabinet, or chest, from which the soda man
dispenses sundaes, Eskimo pies, plain ice
creams and other frozen dainties. Made of
Balsa, and supplied with refrigerating pads,
these cabinets do away with ice and salt and
maintain the cream at just the most desira-
ble temperature for eating. They are clean,
light in weight, easily knocked down for
shipping or storage, and wear indefinitel
because there is no melting ice to cause
deterioration.

Of course, since Balsa hoxes can so suc-
cessfully maintain refrigeration in ice cream,
the most difficult of all frozen products to
handle, it goes without saying that they can
be used for other perishables. Fancy fruits
from the tropics, chilled before shipment,
come north in Balsa boxes hy express—or
even by parcel post. Compressed yeast is
going from the factory to the retail dealer
packed in Balsa containers. And, most
striking of all, fresh fish, chilled just as soon as
it is taken out of the water by dry, cold air to
almost its freezing point, is wrapped in parch-
ment paper and sent by parcel post to the
consumer, provided he is not more than
twenty-four hours from the water. No, this
is not a fairy story! It's a cold(') commercial
fact—based on a business which has been in
operation for a year. This dry packed, re-
frigerated fish is as much of a revelation to
the consumer, who appreciates quality, as was
the dry packed poultry which, years ago.
largely replaced the water soaked bird shipped
to the city in big barrels half filled with
chopped ice. In both cases, the flavor so
much desired is retained.

Such adaptations of the small Balsa con-
tainer to the preservation and distribution
of perishables requiring low temperatures arc
but indications of the wide uses to which these
hoxes can be put. They are an important
link in the distribution chain from producer
to consumer and as such command the inter-
est of both shipper and consumer.

With a refrigerating pad and three inches
of Balsa wood, ice creaft can easily be held
for twenty-four hours. The usual five-
gallon ice cream tub packed with ice and
salt weighs about 150 pournds. The bhalsa
tub, loaded, weighs about 106 pounds. One
of the problems of the ice cream industry is
the keeping of the cream in the shop of the
retailer. Ordinarily, this is accomplished by
placing the cans of cream in a box—or
“cabinet,” as it is called—and packing ice
and salt around them. Repacking must be
done every 24 hours at least. The actual
expense for material and labor is great and
from every viewpoint the process is unde-
sirable. Cabinets are now being made of
balsa, suitably sheathed for protection
against surface wear, from which ice cream
can be served for twenty-four hours under
such conditions as ordinarily prevail in ice
cream parlors and at soda fountains.
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In this Department we publish such matter as is of interest to inventors and particularly
tothose who areindoubt as tocertain Patent Phases. Regular inquiries addressed to ‘' Patent Ad-
vice’’ cannot be answered by mail free of charge. Such inquiries are published here for the bene-
fit of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all
details, in order to protect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Sketches and descriptions must be clear and explicit. Only one side of sheet should be written on.
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==THI|S FURb:
Don’t Lose Your Rights

Before disclosing your
anyone send for blank
of Conception' to be signed and wit-
nessed. A sainple formn together with
rinted instructions will show you just
ow to work up your evidence and
establish your rights before filing appli-
cation for patent. As registered patent
attorneys we represent hundieds of in-
ventors all over the U. 8. and Canada in
the advancement of inventions. OQur

invention to
form *Evidence

POULTRY FEEDER

(628) Lester Bogart of Bloomfield, N. J.. asks
advice on an automatic poultry feeder.

A. There have been 14 or 15 different automatic
chicken feeders, some of which are being made by the
leading poulsry supply houses.

Although your device is probably patentable, we
do not believe that vou will realize a great sale from
the same. and therefore. do not advise such patent
procedure.

COMBINATION TAP AND DRILL

629) John E. Burbank of Brunswick. Me., asks
whether he can obtain a patent upon a combination
dnill and tap tool.

A. The idea which you have advanced, that is,
combining a drill and a tap into a one-piece tool is
nothing new. It has been upon the market for
years and we doubt very much whether you can
obtain a patent for same unless you make some
radical chauge in the design.

WAVE LENGTH CHANGER

(630) Harland Brownfield of Champaign, Il
asks whether he can secure a worthwhile patent on
a transmitting wave-length changer.

A. In our opinion there is nothing new or novel in
your method of changing the wave length of trans-
mitting stations.

We do not advise a patent upon the idea, as we do
not helieve that you can secure a iavorable market for
the same. As a matter of fact we doubt that you
can even secure a patent upon this system,

FRUIT WRAPPER

(631) Chas. H. Brocksmith of Bicknell. Ind.,
submits ideas of a fruit wrapper and a suggestion
for a screen door. He requests our opinion on both
suggestions.

A. We would state that we do not think very
much of either of the two ideas forwarded by you.

In the first place. fruit wrappers now found in the
large fruit houses are very efhicient, far more so than
your device could possibly be, although we will
admit they are not quite as simple. No glue (a very
objectionable substance) is used in the commercial
machines. but is employed in your device

As for the screen door. this idea holds absolutely
no hope of success. We do not advise a patent on
either of the two systems.

GASOLINE LEVEL INDICATOR

(632) Li. F. Ahlin. Leavenworth, Wash., submits a
sketch and specifications of a dashboard gasoline
level indicator in which a segmented rod is connected
to magnets behind the dial located on the dash per-
mitting the current to be progressively shifted 1o
different coils. A carbon brush slidably mounted
makes contact with the segments. This brush is
ocated upon a suitable float.

A. There are many drawbacks to the device which
vou have submitted to us, and it is just as well to
enumerate them here.

The space occupied is considerable in comparison
to similar commercial articles. Continuous use of
electric current is necessitated in order to operate
the indicator. The system itself. both in the tank
and on the dash-board. is very bulky.

Now. as to the indicator. you will note that there
will necessarily be seven leads running to the dash-
board signalling device in order to operate this
properly.

Another bad feature is that the carbon brush in the
tank itself is very liable not to make perfect contact.
If a very firm contact is attempted. the float may not
rise properly, in which case a false reading will be
obtained. A spark may result in the tank, due to a
sudden dropping or a sudden rising of the float and
last. but not least, the resistance between the contacts
changes greatly.

schedule of fees will he found reasonabhle.
The forin ‘“‘Evidence of Conception”
sample, instructions relating to obtaining
of patent and schedule of gees sent upon
request. them,—a postcard
will do.

In view of these conditions, we could not advise a
patent application.

Ask for

ELECTRICAL HAMMER [ —
(633) Wm. Dunnett, Manitoba. Canada, requests lAN[:AEI

patent advice on an electrical hammer he claims to |
have constructed.

A. In view of the fact that details are lacking in
your recent communication to us, we are unable to
definitely assert whether or not a patent could be
obtained on the automatic hammer which you hawv:
in mind. The idea seems very clever indeed, and
if it works as well as you state, we adwvise that you
get in touch with a reliable patent attorney.

255 QURAY BLDG., WASHINGTON, D. C.

“QOriginators of form Evidcnce of Conception”

FREE ENERGY MACHINE

(634) Gilbert Ernest, Gydney. C. B., intends to
employ two magnets and two copper squares. The
magnets are to lie between the squares. He reasons
that the lines of force from the square outside (north
magnet) would travel through the copper to the
inside (south magnetic) pole and induce a current
in the copper areas.

A. Your system would by no means develop
electrical energy, not even in the slightest degrce,
Although as you state, there are magnetic lines of
force cutting copper plates, these lines of force are
steadily exerted, and therefore, if a galvanometer
were connected to the leads as the magnetized iron
cores are inserted into the coils a slight deflection of
the galvanometer would indicate the production of
a minute electrical current, but when these bar
magnets are at rest there would be no current induced,
in the galvanometer, inasmuch as your device is to
remai{ at rest at all times the chances for its operation
are nil.

It is manifestly impossible to build a permanent
magnet having only one pole, that is, a unipolar
magnet. |

AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

Send sketch, or model and descrip-

tion, for advice as to cost, search
through prior United States patents,
etc. Preliminary advice gladly fur.
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

ooklet of valuable information
and form for properly disclosing

COMBINATION SAFETY RAZOR

(635) J. H. England. Greenwaod. Miss.. submits your idea, free on request. Write
: slléetch of combir(\iatior) safi_ty Eazg; b}:ush and cream today.
older. and also a drawing of a flashlight casing. |
A. We believe that the device is patentable and is | |l:"§ RICHARD B. OWEN, Patent Lawyer

an extremely good idea, particularly in view of the 164 Owen Building, Washingten, D. C.
fact that you intend to incorporate with this. the 2276-8 Woolworth Bldg., New York City
ordinary style safety razors. Perhaps small |
piston-like arrangement could be arranged on the

back so that the device will be self contained, even
TRADE-MARKS
f AND

T ATENT COPYRIGHTS

Before disclosing an invention, the inventor should write
for 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. Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”
sent Free on request. Highest References Prompt Attention Reasonable Terms
. FREE COUPON s

VICTOR J. EVANS & CO., Patent Attorneys

Chicago Offices: Pittsburgh Offices: Philadelphia Offices:
1114 Tacoma Bldg. 514 Empire Bldg. 714-715 Liberty Bldg.
New York Offices: 1001 Woolworth Bldg.

MAIN OFFICES: 779 NINTH, WASHINGTON, D. C.
Address .

San Francisco Offices:
Hobart Bldg.
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INVENTORS, ATTENTION!

THE PATENT OFFICE

is 70,000 cases behind and matters
getting worse.

The patent office has made over 8%
million dollars for the government and
there is no valid excuse why inven-
tions ‘which mean so much to

NATIONAL PROSPERITY

and mark the forward progressive
spirit in our econdmic and industrial
life SHOULD NOT BE KEPT UP
TO THE HOUR.

THE WORLD OF INVENTION

a Live Progressive Magazine devoted
to the interests of the inventor and the
official organ of the

NATIONAL INSTITUTE OF INVENTORS

a co-operative society of over 3500
inventors is offering $200 in prizes for
suggestions relative to relief from the
patent office conditions so detrimental
to the inventors’ interest.

Write for full particulars

WORLD OF INVENTION
8 E. 14th Street, New York City, N. Y.

RADIO

AND OTHER ELECTRICAL INVENTIONS
PATENTED

MASON, FENWICK & LAWRENCE

Patent Lawyers
Washington, D. C. Established 1861

We have with us four late members of the examin-
ing corps of the United States Patent Office.
Other Offices:

New York. Chicago. Denver, Scattle.
Trade marks registeredyin United States and
loreign Countries.

 PATENTS ad TRADE MARK.S

As one of the oldest patent flrms in America.and
representing a clientage extending to all parts of
the country, we afford Inventors and Manufacturers.

at lowest™ consistent charges. a service noted

for efficiency and results. evidenced by many well-
known Patents and Trade Marks of extiaordinary value
Lacey &Lacey 644 FSt.Washington DC.

ESTABLISHED 1869
Our book Patent Sense - Free

ATENTS

If you have an inventlon lnd desire to neeure I
atem send for our Free Guide Book,
T YOUR PATENT, Tells our Torms, Method-
spto. Send mmlel or sketch and description for our opinion
of its patentable nature.

RANDOLPH & CO.
Dept. 172 Washmgton, D. C.

lland RBooks on Patents, Trade Marks, etc.. sent fre

Our
77 yearn of experience, efficient service, and fair deal!m{ an
sure fullest value and protection to the mpplicsnt. The

Scientitic American should be read by all inventors.
MUNN & CO., 618 Hanna Bidg., Cleveland, O
Tower l!ldf Chicaxo, ilt
Scientific_American Hidi,, Washington, D. C.

611 Hanns Bldg.. Cleveland, Ohio
Hobart BIdg.. BH2 Murket S.. San Francisco, Cal.
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to the water. Also as only a slight amount of water
is necessary to moisten the beard sufficiently, in order
to bring the soap to a lather, we believe it would
be an improvement. We do not doubt that it is
patentable and a profitable invention, if it is placed
on the market at a reasonable fee.

In reference to your second device, we do not
believe that it holds a very radieal improvement over
other torches, and although a fair sale might be had
for a device of this nature, we doubt very much
whether it would pay to go to the expense of patent-
ng and financing the scheme.

CORK HEELS FOR SHOES

(636) H. J. Davis, Brooklyn, N. Y.. asks our
opinion on placing tooth powder in tablet form, and.
a}llso our advice regarding the use of cork heels for
shoes.

A. Wedo see where you gain an advantage what-
ever in putting up tooth powder in tablet form, in that
the tablet would first have to be softened or dissolved,
which makes it rather wasteful.

Cork heels for shoes will not answer very well, in
that the wecar upon shoes is quite considerable.
Cork is particularly susceptible to wear and breaks
and cracks very easily. It does not fasten well to a
heel. and a special construction would be required in
order to grip it. Although cork does possess con-
siderable shock absorbing quality, it would be
manifestly impossible to employ it as a heel for
shoes. If cork is to used inside of the shoe as a shock
absorber. a patent could not be obtained upon the
idea, in that it is already fully covered.

AUTOMOBILE CAMP TABLE

(637) Wm. Cossen. Brooklyn, N. Y., submits a
design of an automobile with a table in the space in
back of the front seats.

A. We do not believe that the application of a
table to the rear of the seat of an automabile as you
have designed would be of any great value, as when
persons desire to camp out, they do not generall:
like to remain in the car in order to cat their lunch;
an added inconvenience being that crumbs and other
bits will fall into the car.

Secondly, large cars invariably have some mode of
access into the rear compartments of the forward
seats in which commodities etc., are kept. This
would prevent the application of the table.

Thirdly, the changes necessitated in the car itself
and the various size table required would make such
method of procedure a great inconvenience and quite
costly. It would therefore, be much better to u.e
the small collapsible tables now on the market for
purposes of this nature. hence, we do not believe that.
even though a patent could be obtained on the device.
it would prove of commercial value.

RAILROAD CROSSING SIGNALS

(638) J. R. Clemons. Davenport, lowa, submits a
suggestion for railroad crossing signals and requests
our advice.

A. We do not believe that either the gates or the
lighting arrangement for railroad crossings will be of
any value whatever. as touring cars and automobiles

| have been known to bear down upon a railroad cross-

ing in which the gates were down, red lights were
displayed upon both sides. and in the center of the
gate, and gongs were ringing intermittently, yet the
tourists drove clear through the gate. smashing it to
smithereens, and continued up the embankment or
the opposite side.

Something must be done which will absolutely
prevent an automobile from crossing a signal set
against it, and which must not be too expensive.
This device should also permit transients between the
gates on cither side to continue across the tracks, and
clear the road. The gates should effectively prevent
any further transients from crossing. Incidentally,
the same system must apply to vehicles. Lights and
signals are not satisfactory encugh.

SCRIPT WRITING MACHINES

(639) H. A. Rader, Toronto, Ont., Canada,
requests our gpinion on a typewriting machine in
which a pen or pencil faithfully reproduces ordmary
script writing. Typewriter keys are to operate it
and cams guide the movement of the pen.

A. Although there are many novel ideas in the
recent scheme you submitted, we do not advisec a patent
upon the same.

People today prefer a typed letter to the hand-
written one. A typed letter is more readable and
looks much finer. In the second place, the regulation
by cam control in your system would be rather
difficult to obtain and because of continuous wearing,
a constant regulation would have to be maintained.
No matter how rugged you may make your system
the frightful punishment given to our typewriters
today would never be withstood by a design similar
to yours. In the third place the completed design
would give slow results. This is the most serious
objection to the device and it cannot, in our opinion,
be remedied.

In addition there have been several handwriting
typewriters invented. These are found upon the
open market today.

We would not advise a patent upon your system.
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CAN YOU

think of a simple, practical idea
that will fill one of the many re-
quests we have on file for new inven.
tions? It may mean afortune for you.
Thousands of things are needed Ricut
Now. YOouR brainscan help. Send to-
day for our great new book—**lnven=~
tions and Trade Marks, Their
Protection and Exploitation’

and learn more about making
money from ideas than you ever
knew before. It tells many
things that are wanted,

too. A postal will do—
it ia free

PATENTS
ADVERTISED
For SALE FREE

In INVENTION And
MANUFACTURING
SUPPLEMENT.

Published for the
man with an idea
Eend for free samplas
copy. One year'ssub-
gcription 50¢

We help our ocifenta,
without charge, to ges
the dollurs out of thelr
ddeus - having facillties
nono others possesd.

I Advice free.

Don't delay—get the
book at once.

AMERICAN
INDUSTRIES, INC.

| 225 Patent Dept.,
WASHINGTON, D. C.
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| FOR SALE OR ROYALTY

Patent No. 1,403,893, combined bread and
‘ carving board cases. \ casc for culinary

articles. Collects juices from meats during
carving operation.

JOSEPH WOODS,
948 Walker Avenue, Kansas City, Kansas

C. L. PARKER
Formerly Member Ex-
amining Corps. U. 8.
Patent Office.
PATENT LAWYER

McGill Bldg.
Washington, D. C.

Patents, Trade Marks, Copyrights, Patent Litigation

Heandbook for Inventors, *Protecting, Exploiting
and Selling Inventions,” sent upon request.

MR. INVENTOR
WE ecan deveiop that IDEA and build that working
MODEL for you. Consult us-—with our stufl of expert
emzlneem and thoroughly equipped experimental machine
shons, we enn develop any inventlon Into a commerclal
pri 0| osition, whether mechanienl. electrical or nummoll\e
nplity and perfect It. and MAKE IT WORK

De-igmm! building snd testin, aoline motors a !p!‘l‘lluy Experts
abor snving chfne W drawings made

from ketch: ‘Al busk ial and abso-
lute secrecy Kuarunleed

| ELK MFG. 00.. lue.
1926 Broadway New York

PATENTS—TRADEMARKS

l T irty-five vears’ experience. Send model
r “Inventors Guide.” Highest references
| and personal attention assure best results.
520Washington Loan &Trust Bldg.. Washington,D.C.
AccreditedDayand Even-
Degree of Study
Doctor of
Ooportunny to work way througt.
School, make up pre-medical cred
Chicago Medical Schoot
"230 mman Avenue, Chlcago
MONEY foFYOL
150 Home-Study Books

sketch for opinion as to patentability. Free
FRANKLIN H. HOUGH
ing Courses leading to the
ot o Medi
Medicine  Surgery ME lClne
its. Forcatalogaddreas Dean
. HERE S MORE
Ench of these sure

ay-raising self-help booka is 1
complete course of instruction, They eaver Elec
trwhy Automobile, Mnchine Shop, Cnrprntr
Painting, Engineerlng, Railronding and twenty
other trades, F‘ull catalogue FREE.

A postcard brings yours.

- F. J. Drake & Co., Publishers
i 1002 Michigan Ave., Chicago
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You too can learn to play
your favorite instrument

Wonderful home study musiclessons under great
American and Buropean teachers. Endorsed by
Paderewski. Master teachers guide and coach you.
Leseons a marvel of eimplicity and completeness.

The only recognized Conservatory of Music giv-
ing lessons by the UNIVERSITY EXTENSION
METHOD.

The idea) of 2 genuine Conservatory of Music for
home study based upon lessons containing the cream
of the life’s teaching experience of Master Musicians,
reinforced by the individual instruction of spe-
cialists, is now attained.

The instruction of a ¢ the individual

touch of an accomplished teacher—isyoursto

command from the very moment you enroll,

The University Extension Conservatory, by adopting the
Personal Instruction Method, has placed home music study
beyond question as to results. Anyone can learn at home.

Write, telling us course you are
Any ln5trument interestcding—?’iano,Hsimony.
Voice, Public School Music, Violin, Cornet, Mandolin, Guitar,
Banjo, or Reed Organ—and we will send our Free Catalog
with details of course you waut. Send now.

UNIVERSITY EXTENSION CONSERVATORY
653 Siegel-Myers Building Chicago, lllinois

AGENTS ®

SELLTHIS FOR

AND GIVE THESE SHEARS

FREE i\

with spring tension device

MY! HOW THEY SELL!
ONLY 20 Boxes a Day Means $18.00 Daily Profit!

You get theattention with the free Shears. Walter
Harris Sold 800 boxes in 6 Weeks. Profitover $100
aweek, Total retail value of $4.60. Areal bargainat $1.%
AcT NOW' Sells like hotcakes year 'round.
A % A baby could sell Lucky 1l
Don’t delay a minute, Save time.
Send §1.75 for complete outfit including display
case. Atleast write for circulars explaining our
unique plans, including 30 otherpackages. ACTNOW,

E. M. DAVIS CO., DEPT. #1816 CHICAGO, ILL.
e

~Send To-day for the~

“Electrical Worker’s Friend”

An electrical book of 66 motor $ 00

drawings with complete instruc- 2

tions for rewinding and reconnect- R

ing A. C. motors. Special at

Or write for { ull particulars of this valuable book
SMITH & SMITH PUBLISHING CO.

Dept. B., 7428 Hermitage St.,Pittsburgh,Pa.

MAKE SI 50 to 8300 cnx(?n':T:l%lvevies

$20 brings HB Battery Charger. Balance
easy monthiy terms. NO repalr® or renewals,
Sizes for 8. 10, 16 or 32 batterles. Write us to rec-
ommend size for you. Send a postal for information.

HOBART BROS. €O.,  Box $-#4, TROY, OHIO

Automatic Brake
Control for Motor

Cars
By H. H. DUNN
(Continued from page 441)

it

rear of the car, and projects about eighteen or
twenty inches beyond the chassis at either end.

A minimum pressure of 15 pounds applied
to the contact bars pulls the outer ends of
the goose-necks inward and completes an
clectrical contact which sets the brakes, cuts
off the ignition current and starts the horn
blowing. The cutting off of ignition, of
course, assists in the braking of the car thru
compression, and a series of experiments
showed that this stoppage was completed in
one-third the time, and less than one-half the
distance required for a very skilled driver to
perform the same operation with foot or
hand brakes and his ignition cut-off. No
attempt is made to claim anything for the
invention when cars are running at speeds
beyond 20 miles an hour, except to minimize
results of collisions, and to reduce injuries to
pedestrians, thru the resiliency of the con-
tact bars or cables. Because of the almost
immediate stopping of the cars, the danger of
running over pedestrians, should they be
struck with force enough to knock them
down, is minimized, and, owing to the pro-
jecting position of the contact bars, the
tendency is to carry the pedestrian on the
bars and radiator, if the accident be serious,
rather than to throw him to one side.

One of the most important uses claimed for
the new device is in the protection of parked

cars. The car equipped with the automatic |

brake and ignition control, if bumped by a
car, either from behind or in front, auto-
matically blows its own horn, and continues
blowing it until the pressure is removed, thus
warning the moving driver of the presence of
the car, even during the absence of its owner
or driver.

“he device also can be used from the dash-
board, and, by the mere pressure of a finger
on a button, the car equipped with this
device can be brought to a stop much more
rapidly than by the application of hand or foot
brakes, or even by the emergency brake.

Either feature, by an arrangement on the
dash-board, can be eliminated. Thus, when
the driver parks his car, he sets his brakes and
cuts off all the automatic devices except the
horn. When he is running, he can cut off the
horn, if he so desires. On occasions when he
wishes to eliminate the brake control, as when
passing over brush-grown country roads, or
leaving the road to pass another car or to
strike out across country, he can cut off the
entire device, the inner mechanism then
riding on the brake rod, without any hin-
drance to the operation of hand or foot brakes
or the horn.

i

6 Combination *°
Prize Contest
(Continued from page 455)

lever, and then moves the pistol about
until the light appears on the point of the
object to be hit; when for instance. the
bullseve on the target. or a vulnerable spot
on a fleeing criminal, lies in the exact cen-
ter of the circulur spot of light the trigger
is pulled. When the flashlight is properly
attached to the pistol, as determined by
firing a few trial shots. while checking up
the alignment of the flashlight, deadly ac-

| curacy of fire becomes possible.

Safety razors are not the only money |

makers in the world, for manufacturers ol
safety guards to be used on the regular
razors have sold thousands of them. Many
men, as the reader perhaps already knows.
do not take kindly to the safety razor and
swear by the old-fashioned long blade razor,

499

WANTED-

for murder!

$1,000
REWARD!

N a dirty, forlorn shack by the river’s
edge they found the mutilated
body of Genevieve Martin. Her

pretty face was swollen and distorted.
Marks on the, slender throat showed
that she had been brutally choked to
death. Who had committed this
ghastly crime? No one had seen the
girl and her assailant enter the cottage,
no one had seen the murderer depart.
How could he be brought to justice?

Crimes like this have been solved—are
being solved every day by Finger Print
Experts. Every day we read in the pa-
pers of their exploits, hear of the mys-
teries they solve, the criminal they iden-
tify, the rewards they win. Finger Print
Experts are always in the thick of the
excitement, the heroes of the hour,

Not Experienced
Detectives —Just
Ordinary Men

Within the past few years, scores of men-—men
with no police experience, men with just ordi-
nary grade school educations —have become
finger print experts. You can become a finger
print expert, too. Can you imagine amore fas-
cinating line of work than this? More trained
men ar2 needed. Here's your real opportunity.

Learn the Secrets of
Identification

More and more the detection of crime resolves
itself into a problem of identification. You
can learn the methods of the famous identifica.
tion experts. You can learn the science of
Finger Print Identification—right at Jome in
your spare time.

Free Course in
Secret Service

For a limited time, we are making a special
offer of a Professional Finger Print Outfit
absolutely free and FREE course in secret
service intelligence. Mastery of these kindred
professions will open a brilliant career for you.

This_coupon will bring you FREE book and
details of this great offer. Don't wait until
the offer has expired. Fill in the coupon now.
Mail it today.

University of Applied Science
Dept. 5336, 1920 Sunnyside Ave., Chicago, L.

UNIVERSITY OF APPLIED SCIENCE
Dept. 5336 1920 Sunnyside Ave., Chicago, Il
Gentlemen :—Without any obligation whatever, send
me your new, fully illustrated. FREE book on Finger
Prints and your offer of 8 FREE course in Secret
Service Intelligence and tte Free Professional Finger
Print Outfit.

Name —- e ——— —— -

Address. - —— e —— e

Present
Occupation- - ————— Age-om—eu
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RIDE of possession, in a piano, is
measured by distinctive tone, de-
lightful touch, faultless appearance and
The Krakauer is designed
and built to emkody in the highest
degree every one of these qualities. &

Catalog of upright. grand, player and
reproducing pianos on request

i

s
KRAKAUER BROS. | )
213 CYPRESS AVE. |
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Have you a good reputation in your com-
munity ? Are you honest, sincere, loyal
and trustworthy 7 Have you perseverance,
grit and determination? Do you believe in
yourself and your ability to make good?

L4 ‘“
YouCan %

MeasureUp » =
—-

I Will Show You How
to Earn $5000 a Year

Here is the xtory in a nutshell! Taylor-Wells & Co., one
of Amerlca’s lurgest wonlen mills, is now manufucturing
all-wool products from their own woo: . These all-wool
products are tobe sold direct to the wenrer through woolen
mills representatives in exclusive terrftory. No manufac-
{acturers’ profits. no store rents, no middiemen's profits, —
but right ** from the mills to the miilions ‘" —which mesns
splendid merchandive ut prices so low nstobe astonishing.

Few Will Be Chosen—Act Now !

To the representatives a brilllant ogpor!unlty s uf-
forded. That is why 1 want the best men I can pos.
sibly get. You needyhnve no aclling experience—but
you most have the qualificatien outlined above.
Such & man can casily earn $5000 to $7000 u yeur,
We will gladly aend you full details if you
will write NOW 1

TAYLOR.WELLS & CO.
““From the MIils to the MHllons **

Oept. 369, 2740 N, Paglina St , Chicago, 111,

I
-

TELL YOUR BOY
ABOUT TEIS!

Boys. you can earn money each
month selling THE BOYS" MAGA-
ZINE. You get a big commission
on every copy you sell and you get
full credit for all unsold copies.
Write us today for three copies for a
starter. Send no money.

Address

The Scott F. Redfield Co.

Incorporated

7243 Main St. Smethport, Pa.

and so we have here the combination of
two simple things—a razor and safety guard,
which forms a very desirable combination
instrument. In general, we may consider the
ideal combination of these two separate
parts as incorporated in the regular type
safety razor.

For years, we have been pestered with
messy tooth paste tubes and boxes which are
forever falling on the floor hehind the bath
tub, but at last an American manufacturer
has supplied a long suffering public with a
very useful combination. in the form of a
tooth brush and tooth paste dispenser. The
tube of tooth paste is placed in the hollow
handle of the tooth brush and is firmly re-
tained there. \When you wish to use the
brush to cleanse your teeth. you simply
push a button which opens the handle, vou
squecze some paste out of an opening pass-
ing through the center of the handle. and it
issues forth among the bristles. The handle
is then closed. and the cleansing operation
proceeded with. The manufacturer of this
valuable toilet accessory may even go a little
further and place a small combination or
other type lock on the handle. so that any-
one who clioses cannot use the tooth brush.

Another combination instrument we show
here is an electric curling iron and comb.
cither of which can be used scparately
when desired. Another picture shows a new
clectric cigar lighter and flashlight or trouble
lamp. for use on automobiles. Another
combination autotnobile novelty shown is a
parking light and wirror.

There are numerous other combination
utilities which we could cite. as for instance.
a combined pencil and flashlight for taking
notes in the dark; combined flashlight and
lady’s purse or vanity case; cigar lighter
and ash trays: combined pencil or pen with
rubber monogram or signature stamp. which
folds into a small compartment at the end
of the pen or pencil, etc., etc.

We desire to see what our readers can
suggest along these lines. and helieve that
there are plenty of new novelties to be
devised by yoining two or more simple things
together.  We. therefore, offer a series of
prizes for the three hest ideas on a com
bination appliance or utility. It should he
practical above all things, and for the bhest
idea a prize of $23.00 is offered: for the
second best idea a prize of $15.00: and for
the third hest idea a prize of $10.00.

This contest closes October 15th at mid-
night, and contestants may send in more than
ene idea. No combhination novelty sold in
the shops at present should be copied of
course. but what is wanted is something
entirely new. In the event that two con-
testants submit the same idea or design, the
same prize will be paid for hoth.

A model of the combination appliance or
novelty is desirable. but a good clear photo-
graph or clse a drawing will do: make
descriptions short and to the point to facili-
tate the work of the judges. Descriptions
should be written on separate shects, on
one side of the paper. and typewritten de-
scriptions are desirable, or else they should
be written in ink. Try and keep the descrip-
tions within 100 words.

Address  all  contributions 1o Fditor
“*Combination Prize Contest” in care of this
publication,

HOW TO TEST SFARK PLUGS

The pet cocks of the engine provide an
easy way of discovering just which spark
plugs arc clogged ot defective.

Accordingly, if the engine is provided with
pet cocks. the missing cylinder may he found
by opening the cocks one at a time and
noting which cylinder is not firing. Flame
will be obhserved at all cocks except at
the one that is missing. and it is prohahle
that if a new spark plug is placed here the
trouble will be cured at once.
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Easy to Learn

Cartooning at Home

Earn $60 to $200
a Week in This
Fascinating

Profession

Sport, humorous, scrlous and
animated cartoons-—never have
they been in such big demand!
Ruccessful cartoonists now earn
£3.000 to over S100,000 a year
You ecan learn to dmw these
cartoons that SKLL. Many of
our students earn blg money
even while learning!

Easy Home-
Study Method

Prepared by one of America's
foremost cartoonists, this course
teaches you to originate and
draw all kinds of cartoons. You
learn at home in spare time, vet all your work reedives
through the mall the individual help atd critielsm of
prominent earioon experts. Many suceess{ul cartoonists
taught by this method.

Send for Free Book

Learn more about this method and the amazing oppor-
Lunities open to you In this attractive fast-growing teld
Our newly prepared Free Book 1s crammed with valuable
fnformation about this work, and explains fully this easy
home-study methad. Mail post card or letter for it TODAY!

WASHINGTON SCHOOL OF CARTOONING
1065 Marden Building Washington, D. C.

Booth Tarkington could put the joy. the pathos,

the tears, the emotion, or develop the startling

2 y _ situations. the surprising truths. the ro-
Tarkl ngto n S mance, thescintillating repartee, the ex-
citing scentes that made hundreds of thou-

sands of people pay $2 a copy for his famous

Famous $1000 Pulltzer prize story, *ALICE ADAMS.”
The Pathfinder, America’s fastest growing lllus-

5 trated news and story weekly for

$] unn P"Z e tﬂry the wholc family, will publish this
wonderful story of present day

For unly American life complete in 13 Issues, beginning

Bﬂoth You will wonder how even so brilliant a wrlhier us

Scpr.23. The Pathfinder glves each week an un-

equated dizest of the world's doings, Ineluding

affairs at Washington. It is chuck full of just

5 ents the kind of reading you want. Best serlal and
xhort storled you ean find apywhere. Stunts,

tricks. and amusements for the children. You can get this
splendid paper on trial 13 weeks,including the** Alice Adams’’ story com-
plete, for 15 ets. in coin or stamps. You can also order for your friends
at 15 ets. each: but send at once 80 as not to miss the start of the story.

The Pathfinder, 438 Langdon Sta., Washington, D. C.

® men with training are inde-
Electrlcal mand. For more than a quar-

ter of a century this school hus
been tralping men of ambition and limited time for the
electrical industries. Condensed course in Electrical

Engineering enables grad-

uates to ge-

cure good

positions and promotions. Theorctical and Practical Elec-
tricity . Mathcmatics. Steam and GasEnglnes and Mechan-
ical Drawing. Students construct dynamos, install wirlng
and test electrical machinery. Course with diploma

complete In One Year

Over 3000 men trained. Theroughly
equipped fireproof dormitories, dining
hall, laboratories, shops.

Free catalog. 30th vear begins Sept. 27,1922
BLISS ELECTRICAL SCHOOL
406 TAKOMA AVE.,, WASHINGTON, D. C.

a month
$42:$5 5B
Any Standard Make Guaran

teed TYPEWRITER With Every

Modern Writing Convenience.

Write Today For Nuatrated Catalop Fx.
plaining Try-Before-You-Buu Ilan,

) SMITH TYPEWRITER SALES CC-
(Sree Trial) 735 —218 No. Wells St., Chicago, 1l

SEND FOR THE INTERNATIONAL CATALOG

Our net price list
- of nuto bodlcs

and body sup-
5 Dilesat Whole-
sale Prices.
Save big
money by
buying Dtrect
from Factory.
For FORD, CHEVROLET, DODGE
Prices from $27.85 up

INTERNATIONAL BOOY WORKS, 914 W, Ohlo Street, Dept. 4, Chicago, lllinols

1IN the fear of stammering. Re-education the
key. The widely famed Hatfleld Method fully
outlined in an accurate, deg:_ondf-blv. wort h-
while book-—'*HOW TO_STOP STAMMERING.' It
tas Inspired thousands. Free copy today.

THE HATFIELD INSTITUTE, 109 N. Deartorn, Chicago, Il

Gas Pr@duéetﬁ for
Autos

By E. H LEMONON
(Continued from page 446)
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scat. The motor lorry is an ordinary La
Buire, which develops 20 H. P when running
on gasoline. The chief characteristic of the
Vierzon system is the fact that the generator
is designed to burn any kind of wood débris;
and needs no water.

A quantity of kindling is thrown in the fun-
nel, and when it is well alight the remainder
of the cylinder is filled with wood chips, etc.
The cover of the funnel is then shut, and the
handles which will be noticed at the lower end
of the generator are turned to cut off air.
A small hand fan blower will also be observed,
the purpose of which is to assist in starting
the fire, or in resuscitating it subsequently, if
necessary. There is a similar fan on the other
side of the cab, but this is installed to draw the
gas around from the generator to the motor
before starting the latter on gas.

Between the generator and the engine there
is nothing but a triple range of pipes to cool
the gas, thesc pipes being fitted snugly to the
frame of the chassis. The complete weight
of the whole equipment fully charged is stated
to be between eight and nine hundred pounds.
“I'his includes the special branch to the engine,
which is provided with a three-way cock,
controlled from the dash, and a separate air

inlet so that the motor may be run on gasoline |

only, gasoline and producer gas, or the latter
alone.

The La Buire engine, on which the tnal
alluded to was carried out, has four cylinders
of 3.6 inches bore and 6.4 inches stroke.
reduction of power when the engine is running
on the “‘poor gas’’ (the French name of pro-
ducer gas) alone is about 40 per cent., that is to
say, the engine gives from 60 to 65 per cent.
of the power obtained on gasoline.

; How I Buﬂﬁﬂ@ & Small

“Speed Camera’’
By FRANK M. BLACKWELL
Continued from page 460)

=337, As “32" is lifted it releases the lug
on gear “29" (“30” of Fig. 7). The down
ward pull of the curtain spring causes gear
~28" to revolve and, in turn, gear “29" which
carries the lug “30". As "32” has heen
lifted to release “30", “33” has been raised
into position to stop 30" as the revolving
gear "29” brings it around. Thus is an
opening allowed to pass the lens and an ex
posure made.

Then. as pressure is removed at 147 at
the end of the exposure, "33’ drops down-
ward and allows the lug “30” to move for-
ward the fraction of an inch against 327
again.  You are now ready for another ex-
posure. or for re-winding of the curtain. as
desired. It is readily seen that the small
gear 35" causes the safcty door to rise
simultaneously with the making of the ex-
posure. 36 are small springs which cause
the bars “31 and 34" to return to their nor
mal positions when the pressure at 147 is
removed. 37°. a small ratchet. holds the
curtain roller spring attached to the shaft
13" at the desired tension. “197. a small
spring holds the ratchet "37" in position
against the shaft 13"

Fig 7. Shows the camera with the lug
“30” brought into view. This lug. when re-
leased by the lug 32", on the back oi the
bar “31”. whirls around with the gear 29"
until stopped by the lug 33" which is also
on the back of bar 31", This action allows
the desired opening in the curtain shutter
to pass the lens. thus making the exposure.
“17” is the lens of, preferably. 75 mm focal
length. “16" is the safety door covering the
lens and which is lifted by the same pressure
which rcleases the shutter. “38” is a handle
for the carrying of the camera.

The |
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VizRex

Guide to
Health

In order that you may have com-

plete and truthful information
concerning the wonderful healing
powers of VIOLET RAYS we |
will send you on request THIS
REMARKABLE BOOK ABSO-
LUTELY FREE. It contains
charts and diagrams of the nervous
system and organic locations and
fully describes the BUILDING of
PERVECT HEALTH with VI-
REX VIOLET RAYS.

Keep well!
Look well!

It pays!

Don't._be handieapped by

aches. puins

and ailments KEEP PHYSICALLY
FIT! FEnjoy spurkling health! Increuse
your store of energy, revitalize your

worn-out cells, make every fibre in your
body tingle with new vim and vigor.

10 days FREE trial

proves all we claim

Send today

Read what hundreds of
users sayof VI-REX, and the aston-
ishing results obtained. Demnon.
strute to your own satisfaction
how Violet Ruvs will help YOU.
Learn why the VI-REX is the most

S~
VI.R\

cconomieal and practieal wachine.

Vi-Rex Electric Co.

326 W. Madison St.
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{OMCHARGE

YOUR BATTERY

time—no effort on your
tessional knowledge needed.

cliarging  features.
! Self-polurizlng.

G. No danger of fire

il
Il
i
|
)

il

m
l-\

l

MH

|

No muss, troubile, dirt—no moving of batteries—Iloss of
part—no technical or

Hn THE E R
suecesstully meets all charging cenditlons, and is the
only rectitier combiniug the tollowing essential

Connect lLattery either wuy and 1t wi
of reverse charging, juined battety or burnt-out rectltie

>, No delicate bulbs to break or burn out. Onl
replacenble as & unit, after thousands of hours’ use
3. Operation stops and consumiption of current eceuses i
4. 'The only eliurger costing less than $100.00 that wili full
battery a taper churge—exuctly us recomnended by battery manu
battery even 1hough left connected indefiiitaly.

116 West Third St.

BRANCH OFFICES—New York. Chicage, Pittshurgh,
Los Angeles, i
Baltimore, Dallas.

pro-

7]

at small cost.

always charge

one moving and two wearing parts.

No danger

These are

Cannot be Injured by 1ough land!ing
diately upon di

Highest eticlency of any three or slx ecell churger made.
Approved b

the Underwriters.

y charge a hattery over night.
facturers.

ing battery.

- Glves
Guaranteed not to harm your

ATTENTION MOTORISTS

WII ¢harge your aut,

0 buttery us well as rrdlo battery

Send for Bulletin No. 58 for further informatton

FFor sule by

price

y &l raile,
lcalerls or shipped, express prepald,

electrical and accessory
for purchase
18.50

-
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THE AUTOMATIC

$20 West of the Rockies

ELECTRICAL
DEVICES CO.

CINCINNATI, CHIO

New Orlezns, Detroit. Phhadelphia

The Rudolph Wurlitzer Co.

On Trial

ANY instrument sent with complete
musical outfit, for a week's free
trial at home. No obligation. Return it
at our expense after trial if you wish,
Outfit includes velvet lined case, self
instructor, music and all accessories at
factory cost. A tremendous saving.

Monthly Payments
A few cents a day will pay. Wurlitzer
instruments are k nown all over the
world for artistic quality. Every in-
strument known, includin;
Victrolas included in this plan.

Send for Catalog
Al instruments illustrated with price,
easy terms and free trial blank. Catalog
free. Nn nbligation. Send now,
Dept. 117 E. 4th St,, Cincinnati

1256 329 S. Wabash Ave., Chicago, lil.

pianos and

120 W_ 42nd St.. New York
215 Stocklon St., San Francisco

Send me your new catalox fllustrated in color with details of Wurlitzer Complete Outfits, free trlal and easy puyment offer.

Name

ONE YEAR GUARANTEE
V4 H.P. and larger, 110,220 volt Rep. lnd. Type
Satisfaction guaranteed or money refunded
Nlustrated Catalog of Motors and Supplies FREE
HYRE ELECTRIC CO., 631-Y So. Dearborn St., Chicago

NEW SINGLE PHASE A. C. MOTORS

14 H.P. S 39.00
1, HP. — 4 HP. .
lfO volt, 60 Id‘ n; 2;33
cvcle. 1725 H I8
speed, com- 2% n; 8
plcte with 3 P ng
cord, plug HP. 108
and grooved Include pulley
pulley, $ 13.00 and base.

Musical Instrument in which
gl am especially interested

Wondertul ta:

strumeni. Great-
est thing
yet. Nine
se parate
articles
inone,
‘Everybo-

dy delighte
with it. Odd,
ol curious and interesting. Lots

§1.25 of pleasyre as well as very use.
ul. Ttis a double Microscope for examining the

wonders of nature. [t is also an Qpera Glass, a
Stereoscope, a Burning Lens, a Reading Glass, a Telescope, a
Compnss, a Pocket Mirror, and a Laryngascope—for examin-
ing eyc. ear, nose and throar. Itis worth all the cost lo locate
even one painful cinder in the eye. Folds flat and fits the pock-
et. Something great—you need one. Don't misait, Sent by
mail, with 300 page Novelty Catalog, ONLY SOc or 3 for $1,25
JOHNSON SI"IFI €0, Dept. 890, 3224 . Halsted $t., CHICAGO

*TofIde 1y
Plm asnnr Uty

Analysis of the Kiss
By JOSEPH H. KRAUS

(Continued from page 428)

in 10,000 cases among women fell bhetween
105 and 119 millimeters, whereas fifty per
cent of the men’s readings fell between 115
and 137 millimeters.

The effect of a kiss on the sphygmomanom-
éter was made in tests by the writer in the
editorial offices of this magazine; a sphygmo-
graph was also used.

The sphygmomanometer is an instrument
designed for reading blood pressures. [t
consists of a compression bag which encircles
the arm, a small air pump and a scale grad-
uated to register in millimeters. Ailr is
pumped into the compression bug placed
around the arm, until the pulse beat is ob-
literateds In placing the sphygmograph upon
the same wrnist, it is possible to determine
this point of obliteration, at the same time
securing a record thereof.

The sphygmograph is a small clockwork
device, in which a tiny knob presses upon
the artery. This knob rising and falling with
every beat, amplifies the record thru a
system of levers, and actuates a needle which
visibly records the heat on a blackened
paper tape. This tape, previous to the oper-
ition, is covered with soot.

Very interesting are the results obtained.
Thus the instruments strapped to a man, us
shown in Fig. 2, gave a normal blood pressure
of 130 millimeters. One long inspiring kisc
and the pulse quickened perceptibly, as
shown in the record. The blood pressure
rose to 160, before evidence of the pulse
heat at the wrist was obliterated. This is
determined, of course, by pumping air into
the compression sleeve of the sphygmoma-
nometer and taking the reading on the diul or
mercuric column. There was no doubt that
the kiss was real, the meters indicating that
this was so.

The same instruments attached to one of
the fairer sex did not verify Kipling's, *“The
female of the species is more deadly than the
male.” Here the sphygmomanometer in-
dicated a normal blood pressure of 100 milli-
meters. The kiss was not a half of one per
cent kind, as the blood pressure rose to 122,
and the pulse beat likewise quickened. The
record in Fig. 3 gives the results obtained hy
the sphygmograph.

Of course there are dozens of varieties of
kisses. We wonder what the meters would
record in the case of a park bench in spring-
time, with full moon encouragement, but let
us stop our imagination from traveling too far.

In the near future, we will see scales grad-
uated in dollars and cents, so that at fairs,
where kisses are being sold, the purchaser
of these delectable vintages of youth will
pay for what he gets.

(Instruments Courtesy of George Tieman &

Co., Staff Photos.)

The Simplest Radio
Outfit Contest
(Continued from page 471)

to be connected up as shown in the diagram.
All five records are held together by a brass
bolt and nut which also acts as a binding post.
A 75-ohm telephone receiver is best pur-
chased. Good results can be had with even
the old style type, and the cheaper types can
be greatly improved by using a diafram cut
from the iron frame of an empty film pack
case. Signals inaudible using an ordinary
diafram can be clearly heard this way. For
near-by radiophone stations a simple loud
talker can be constructed from a child’s tin
horn mounted on top of the phone.

Using a single No. 18 bell wire supported
between smoke stacks 150 feet apart, time
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WOMEN'S TOILET GOODS
AT WHOLESALE PRICES

One of the largest and best-Known makers of every-
thing a lady needs or deslres in toilet requisites in the
world. offers every lmdy who reads this announcement
an exceptional opportunity to buy tace powder and
creams, exquisite toilet waters and perfumes and every-
thing else in the tollet goods line at a saving of
33 1/3 per cent. from the retail price

If we gave the name rf the manufacturer of this
premler line of beautifying toilet articles, you would
recognize it at once and be amazed For business
reasons, the name of the concern will not be pub-
Hshed for & month or so, but the plan Is herewith
hriefly set forth

The (‘ompany desires to organize wonlen's clubs in
every city, town and village in the United States and
Canada, and members of these clubs will have the
opportunlty of buying thie best line of toilet gouds In
the world. at the same price for a single package as
slore keepers now pay, for twelve dozen of the article
All women should huy their face powder, skin
whitener, cleansing cream. tollet waters and perfumes
and everything and anything they need direct from the
manufacturers, us these cluh members will, because
they save money, and what 1s more important, they
get everything direct from the laboratories in perfect
condition.

If the lady who reads this wishes to add to her
income and get her tollet requisites free as well, she
can enrn from $10.00 to $50.00 a week, depending on
the population of the compmity in which she resldes,
and all she negd do is to distribute the llterature af
the manufacturer in person or by mail ta women in
the pluce where she lives.

In Chicago one lady earned £192.00 in two days by
organizing the nurses In a large losplital into a club,
and another has averaged oser $90.00 a week for
months past.

You can earn a hundred doliars a month if you
live in a town of five thousand population.

Please write for full particulars to:
GENERAL SALES MANAGER
720 Cass Building - - Chicago, III.

RADIO PANELS
Solid Silicon Fibre

4 ° thick 3-16° thick | 35 ° thiek
Panel —- |
Size, Art Art, Art
Inches No. Price| No Price! No Price
6x7 P530 $0.451P531 $0.60 | P532 $0.75
6x10%4 | P540 .60 | P541 .90 | P54 1.10
6x14 P550 .90 | P551 1.10 | P552 1.30
7x18 P560 1.201 P561 1.70 | P562 2.00
%14 P570 1.20)| 1”571 1.701 P572 2.00
12x14 P580 1.50 ) P581 2.75 | P582 4.75

RADIO CABINETS
Solid Silicon Fibre
_A_ssem_bled_Ready to Us_e - Panels Not |nc|uied

Tugide NDimensions

Panel Art Price,
Size High Wide | Deep No Eaeh
6x74 [i 320 i C640 $2.50
6x10%% 10° 7’ C650 2.75
6x14° 1334° 7 C660 3.25
7x18° 17} 10° Co670 3.50
Ox14° 135 10° Co680 4.50
12x14° 1113 13167 10° C690 4.75

Parcel Post Prepaid East of Rockies

Radio Fibre Products Co.

250 Bergenline Ave., WEST HOBOKEN, N. J.

YOU can carn from $1 to $2an hour in your

spare time writing show cards. Quickly and
easily lcarned by our new, simple " [nstructograph’
method. No canvassing or soliciting; we teach you
how, guarantce youstcady work at home no matter
where you live, and pay you cash each weck.
Full particulars and Booklet free
AMERICAN SHOW CARD SCHOOL
110Ryrie Building Torontn, Can. |

Be a Radlo Expert. Make big
money. Win successin this new,
uncrowded field. Trained men needed.
$1,800 TOo $6,000
a year easily earned.1 will train you quickly,
at home,in your spare time,to construc mstaﬁ,
operate, repair, maintain and sell radio out-
fits. Short course, low cost, easy terms, mone;
back guarantee. Write for **Radio Facts’ FREE,
Engincer Mahaupt, Amcrican Electrical Association
Dept. p4g. 4513 N. Winchester Ave,, Chicago

TAMMERER

FOR 85 YEARS we have wsuccessfully cor
rected stummering by our simple and natural

method. Individual Inatruction. 'rite for
free hooklet. _S. I. BBINS, Director
BOSTON STAMMERERS® INSTITUTE

246 Muntington Ave., Boston, 17 Mass,

signals are clearly received in New York City

from N.A.A. (Arlington, Va.).

With a single

No. 18 bell wire, 40 feet long, all radio jazz,
opera, news and retransmitted time signals can
be heard over at least 300 miles, using a 500-
ohm phone and all stations within six or
seven miles come in all over the room using
the tin horn as a loud speaker.

At a New Year's party [ connected this

set to a piano and a gas jet and everyone
heard W.J.Z. wish all listeners a *'Happy,
Happy New Year’ at midnight above all the
din and blowing of sirens outside.

As this set works so ideally and as the only

item that must be bought is the phone and
galena and perhaps the wire, and as the cost,
even if all parts including the records werc
purchased, would not be over $2.75 at, the
most, I think it should be well worth any
one's time to make.

Cost if all parts were bought:

I 75-ohm receiver $1.00
14 1b. No. 28 S.C.C. wire. .. 37
5 phonograph records, Sinchsize,@ 10c .50
1 rotary switch 45
Bolts and nuts . 20
15 1b. bell wire, No. 18, for antenna. 25

$2.77

Cost if only receiver, etc., are bought:

1 receiver . $1.00
14 1b. No. 28 S.C.C. wire o 37
15 1b. belt wire, No. 18, for antenna .25

$1.62

Book Review

H
ARISE AMERICA. By Francis R

Hoyt, M. S. A E, A. M. E. Fully illus
trated. Cloth covers, size 515" x 814",
48 pages. Published hy Francis R. Hoyt,
New York, N. Y.

A plea for the development of the lighter-
than-air craft is the keyuote to this book, the
idea being presumably that America is to rise
into the air, and do things when she gets there
The book depicts the need for preparation for
war in the air. It gives illustrations of what
has been done in the devclopment of the larger
kind of dirigibles. A frontispiece shows ruin
wrought in Paris by a Zeppelin raid. It is cer
tainly a very hard thing to say how far pre
paredness for war should go. The old theory

was that to prevent war we should prepare for it
The Germans. however, prepared for war and
that did not prevent their incursions east, west
and south, into the surrounding countries, while
little Switzerland, whose small population made
her preparations for war trivial, was spared
from the infliction. Of course the German
mind is to be reckoned with, but as war is now
carried on, preparing for it in time of peace
will involve confiscatory taxation. To the north
of the United States is Canada, with a 3,000-
mile frontier bordering said United States; she
is not preparcd to resist our attack, she doesn’t
Eroposc to attack us, and no American citizen
as any but the friendliest feclings toward her.
If Canada and the United States, both unpre-
pared for war against each other, without fron-
tier forts or defenses. can live in perfect amity,
and have lived so for over a century, it is hard
to see why other nations cannot follow the good
example.

PRACTICAL GUIDE FOR NOTARIES
PUBLIC AND COMMISSIONERS
OF DEEDS. By Eugene B. Schwartz.
Revised edition. Cloth covers, size 5” x
7", 101 pages. Published hy Cooper Pub-
lishing Co., New York City.

There is hardly any nced to review this book
as its title fully describes it. Its 101 pages of
text, with a ver ood index quite completely
tell the story 1fy (Ee notary's work. It is of
convenient pocket size, so that it can literally be
the notary’s vade mecum.

THE CURE OF IMPERFECT SIGHT
BY TREATMENT WITHOUT
GLASSES. By W. H. Bates, M. D.
Cloth covers, size 5” x 87, 313 pages.
Published by Central Fixation Publishing
Co., New York, N. Y

Dr. Bates has won considcrable renown, as
being an oculist who is opposed to glasses. To
one who does not wear them it appears a sort
of slavery to be dependent on eye-glasses for the
use of the eyes. The very man who wears
glasses, who carries with him two pairs of glasses.
or perhaps wears constantly his bi-focals. will
cxercise his muscles in his gymnasium day after

v in violent exercise with Indian clubs, medi-

(Continued on page 513)
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An Easy, Fascinating
Way fo Learn

CHEMISTRY

AT HOME

W. Ellwood Snyder, President and owner of the
Lily White Cemnent Company, Nazereth, Pa., an
1. C. S. student.

Have you an original mind? Do you
like to tinker about? Are you fond of ex-
perimenting?. Then you certainly ought
to take up Chemistry.

The work is interesting and pleasant and
pays good salaries. Instead of bending
over a ledger or slaving at the same old
thing day after day in a factory or office,
you sit in a well-lighted laboratory doing
original research.

Test tubes, and crucibles and acids and
dyes are your willing tools. Just think
what the chemists did during the war and
the opportunities for doing big things in
commercial work during tiines of peace!

Don't say that you cannot learn Chemistry,
for you can. Hundreds of men have done
it through spare-time study with the Inter-
national Correspondence Schools. You can
do it, too.

This is all we ask:—Mark and mail the
coupon to Scranton and let us send you the
full story of what the 1. C. S. can do for you.

Such a request won't obligate you in any
way, but it will show you the quick and
sure way to a better job and a larger salary.
TEAR OUT HERE

INTERNATIONAL CORRESPONDENCE SCHOQOLS
Box 6147.C Scranton, Penna.
tWithout cost ol obligation, please send me completc
information about the subject before which I have placed
an X in the list below:

(,;hemistry Stenography

I'harmacy Advertlsing
ODrafting Salesmanship
[Mechanical Engineering Bookkeeping

Surveying ) 0 civil Service

Civil Engineering ClRallway Mall Service

Architecture [ Traffic Manager
(JElectrical Engineering [JBusiness Manugement
C]Stationary Engineering | (JCertifled Publlc Aceauntant
O Automablles ORadio
Naeme - =
Address — — — —
Occupotion——

MAKE AND REPAIR YOUR OWN DEVICES

ELECTRIC HEAT

Just Out—For the Journeyman and Experimenter

jtow to Figure and Build Units. Where to Get Real Re-
slstance Wire Without a License. What Materials to
I'se and How: What not to Use and Why. The resnlts

of 5 Years and $100,000.00 of Electrical Heating Develop-

Lezrn the Braueh of Electricity with
the Biggest Future. JHandy FPocket Size, Cloth Bound,
for Only $2.00. Postpald Money Returned if Not Satis-
factory. Send Today. Alexander Swan, 2d, 312 E. Third
Street, Los Angeles, California.

Ddlvmd toyou Free
tor 30 day® trial onapproval. Your

choice of 44 Styles, colors and rizes of

the famous Ranger Bicycles. Express pre- §

paid. Low Factery-to-Rider Prices. )

sto if desired.Manyboys

and girls easily save

ths -m.llhmolvnthlly vuymen:lu. . N0

: wheels, . B equipment al

. I'II‘QS halt onasl bricea. Writefof remarks
able factory prices nnd marvelous offers.

Write us

c C‘e com an today for
ea ’;P,!-mwcll?ago ifeo catalog

ment_Exciusively.
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Health

and

Beaa'

A clear skin,
glowing cheeks, abun- °
dant energy and sur-

rising resistance to
Fatigu&—all theseare every
day accomplishments of

Renutife

Violet Ray

The scientific
world has been
astounded by the
marvelous results
obtained in the
treatment of neuritis, rheumatism, nervous-
ness, asthma, hay fever, catarrh and other ail- |
ments andin treating the complexion and hair.
Find out what this scientific instrument will
do for you. Our 10 Day Free Trial offer
cnables you to learn all about this scien-
tific instrument without cost. Write for book-
let telling how thousands of volts of electricity
enetrate the body without shock or pain and
ow it reaches the source of bodily ailments

with soothing, healing and vitalizing effect.
%se the coupon

919 Newberry Bldg., Detroit
In Canada: Pitt St. E.,
Windsor, Ont.

Gentlemen: Please send me
full information and your
book “Health”.

Name cc e vcennrcenns

T T N T I L D L A D O T S )

YOU CAN PLAY THE HAWAIIAN GUITAR

JUST LIKE THE HAWAITIANS!| |

Because Our Native Hawaiian Instructors Will Help You

Our method of texching 18 so sl
ple, plaln and easy that you begin
on a pleee with your first lessin

In half an hour you can play it!
We lave reduced the necessy
motions you learn to only four

and you acquire these in a few
minutes. ‘Then {t Is anly a matter =
of practise to acquire the
welrd, fascinating treme-
los. staceatos, sturs  and
other effects thut make 1hly
fustrument  su  dellghttut
The Hawallan Gulitar plavs O
any kind of musle. both t .
melody and the accompini
ment.

FREE Our complete course of 52 lessons in-
cludes FREE a beautiful Hawaiian l

Guitar, all the necessary picks and steel bar

and 52 pieces of music. Special arrangement l

for lessons if you have your own Guitar. |
Just TEAR OUT and mail today |

---__-___—_—_U

¥ First Hawaiian Conservatory of Music, Inc.

233 Broadway (Woolworth Building) NEW YORK

Please send me full informatlon about your 52 easy I

lessons and FREE GUITAR OFFER. I

Name.

Address

Town
R o e o W bt ! G e

NENCO “B” BATTERIES

Last Longer — Serve Better — Cost Less

For amplifying
tubes, detector
and plate circuit.
Nenco “B" Bat
teries give more
hours of service,

AR vanrn ] e -
fa¢ NENCOB BaTTERY

gl are moisture
proof, silent and

free from leaks.

i

] S

NATION AL g S
LECTRIC NovELYy ¢

DEALERS—Write for Special offer and discount

National Electric Novelty Co.
53 Walker Street, New York

$20 BRINGS yurrciy thtnaer

Pay balance out of your profits on long easy
terms. Bigrest season just starting. Get.
those profita. Sizes for 8, 10, 18 or 82 batteries. Sold
on moncy-back guarantee. Write today for infor-
mation. nd this ed with your name.

HOBART BROS, CO., Boxs-95, TROY, OHIO |
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Who Discovered
Radioc?

By A. P. PECK
(Continued from page 465)

direct current, would absolutely and neces-
sarily prevent the exhibition of electrical
polarity. as exhibited in the motion of the
clectroscopes. galvanometers, and of similar
instruments.”'

One of the reasons why Edison believed
that he had discovered a new force. was be-
cause the induced electrical current did not
atfect frogs' legs in the same way as elec-
tricity was demonstrated to do by Galvani
and hecause it did not affect iodized paper. |
as electrical currents of a definite polarity
will do. This of course. was because the
polarity of the current changed so rapidly,
that a positive motion in either direction.
that is. negative or positive, was impossible.
This reversing of current is shown by the
fact that when a direct current is set up in
a coil. and suddenly broken, an inverse
current 1s induced by the iron core in the
opposite direction in order to re-establish
the electrical equilibrium. In other words, |
the current induced in the secondary of a
spark coil. when the circuit is closel, will be
oppasite to that induced when the circuit
is opened.

While Professors Houston and Thomson
were performing the above experiments, they
noticed that the instrument of the telegraph
line running through the laboratory. gave
torth a slight “clinking” sound when the
induction cotl was in operation. The other
end of this telegraph line was in a building
about 500 feet away. They telegraphed to
the operator at the other end and asked him
to stand by and note any disturbances in his
apparatus. After they had operated the
induction coil again, the operator telegraphed
back that a slight “tinkling” sound had been
produced by his sounder. This proved that
the results were not merely local. The pro-
duction of the sound was probably due to a
rapid succession of molecular changes pro-
duced in the wire by the sudden reversion
of its electrical status.

During these experiments in December
1875. the two scientists went somewhat fur-
ther with their investigations® They placed
a tin can on top of a glass jar. the latter
heing for insulation. and connected it to one
pole of a spark gap connected across the
secondary of a 6-inch induction coil. The
other side of the gap was connected to a
water pipe. Two small graphite rods were
sharply pointed and placed in a black wooden
hox with their ends almost touching. A large
brass ball was attached to a rod, the other
end of which held one of the pointed graphite
rods. The other rod was arranged so as to |
be adjustable. This detector apparatus was
the same as used by Edison and is shown in
the accompanying illustration.

Now, when the coil was operated. a tiny
spark was observed to pass between the two

Vitalitone
Loud Speakers

On the Market Three Years

NEW
MODEL

$40

Beautiful

Manufactured by

VITALIS HIMMER
New York, N. Y.

205 Sixth Avenue,

Efficient
Sensitive

Guaranteed

NO DISTORTION

Immediate Deliveries

Finish

IT"S A METAL

Patented Oct. 3, 1911

Most Wonderful Solder Ever Invented

SOLDERS WIRES

SOLDERS RADIO CONNECTIONS
SOLDERS POTS AND PANS

SOLDERS ALL METALS

Put up in Paste Form In Collapsible Tube Ready

for lnstant Use.

Sold by All Up-o-Date Stores or Sent by Us Post Puid

SOLDERALL CO., Dept. S
NEWARK, N, J.

129 Sussex Avenue

N

25c

Per Tube

pencil points. This was an indication of the
results of electrical waves. transmitted |
through the ether.

The receiving apparatus was used not
only in the same room, with the transmitter,
but was carried from floor to floor of the
Higl: School building. results being obtained
in each instance, even when more than 90
fect of space and five brick walls separated
the two sets of apparatus. In this work,
Prof. Thomson saw the germ of a system
for signaling through space without wires. |

During the course of his experiments.
Edison found that when the box containing |
the two pointed rods was brought near a
telegraph sounder while in operation, a spark
showed when the electro-magnetic circuit
was opened or closed by the key. No me-
tallic connection was made between the rods
and the sounder

(Continued on puge 500)

- w B i |
VARIOMETERS %
VARIOCOUPLERS

VARIOTUNERS

Complete amil guaranteed

Send for bulletin.
FREDERICK WINKLER, Jr. 302 Colimbus A¥a.s

New York, N, ¥

$3.00
each
$5.50
Wave Length 150-1600 Meters

New

210

Tri-
Pole

ere

DOUBLE HEAD 'PHONES

These receivers are built on a
redically different plan than all other reoeivers. T'he pull on the diaphragm

merk & new advance !n telephone recelivers.

is where it hould be—In the

OUTSTANDING MECHANICAL FEATURES

Lightness, Stablllty, Aluminum shells. Non-rusting dinphraging. Gunran-

teed tungeten magnets. Neat, black mercerlzed cord.

Bot only to every otze head but the tions handa are adjustable as weil; the
Sanitary soft ruller covering that can
be washed, ill not cateh the hnir—especially appreciated by lodies.

only bead band :nade in this manner.

2,000 Ohms $6.50
3,000 Ohms $7.50

RADIO INDUSTRIES CORP.
New York City

131 Duane Street

ical center of the diap

Head band adjustas’s




Scicnce and Invention for Sepicinber, 1922 505

“When Marconi heard
the AERIOLA GRAND

caught the vision of radio’s vast possibilites. It
brings the world of music, news and education into
the home, fresh from the human voice. It solves
the problem of loneliness and isolation.

“The Aeriola Grand is at present the supreme
achievement in designing and constructing receiving
sets for the home—a product of the research system-
atically conducted by scientists in the laboratories
that constitute part of the R C A organization.”

Look for thi
trademark a /7
your dealer ( a/)/l/‘/\' N 1\
//-

The importance of the
. I . . . . . . .
Symbo | RCA n tf)ne quality, .m s1m.pll¢:1ty of manfpulatlon the
Aeriola Grand is unrivalled. A child can snap
CRUDE radio apparatus of a kind  the switch and move the single lever that tunes

o B . ] )
S e made even by embryonic 1, Aeriola Grand and floods a room with song
organizations. But the vitally important

inventions that have made radio the pos: and speech from the broadcasting station.

© UNDERWOOD &8 UKDERWOOD

session of every man, woman and child
are those protected by patents owned by
the Radio Corporation of America and
developed as the result of costly research
ducted in th ing laboratories. A"y RCA dealer
conducted in the engineering laboratorie will be plzased to

of the Radio Corporation of America. show you the Aeriola

. Grand and to let
The name-plate of a Radio Set is all- yg“,]udgt its won-

important in the purchase of radio appa-  derful tone quality
ratus. if it bears the letters “R C A" the  for yourself.
public and the dealer are assured that at }”’"‘“ anRCA set

o S e or every purse —
the time of its introduction it is the hlg.h Prices range from
est expression of the advancingart of radio. $18 t0 $350.

Aeriola Grand
with stand

$350

‘(orporation

e of America

g A
Sales Dept. Suite 2070 District Office T

233 Broadway 10 South La Salle S:.
New York City Chicago, Ill.
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Radio Music

Perfectly
Reproduced Through
Your Phonograph

The Dulce-Tone Junior converts your
phonograph into the finest of loud talkars
without detracting in the least from its
power to play phonograph records.

The radio music comes to vou with cello-
like sweetness, even more clearly than that
reproduced from your records.

The Dulce-Tone Junior is adaptable to any phonographic instrument. When you
consider that you are using the wonderful sound-box, tonc-arin and even the needle
which has been perfeeted only after years of experimenting, you can realize the
QUALITY and SWEETNESS of the tone which is so faithfully reproduced through the
Dulce-Tone Junior.

Anyone can attach the Dulce-Tone Junior in a few minutes. To operate, simply swing
the tone-arm, allowing the needle to rest on the small center element of the Dulee-Tone
Junior. This ingenious instrument eliminates the necessity of numerous expensive
heud-phones when entertaining a room full of people—is a true econoiny.

The Dulce-Tone Junior is the instrument of the century—an instrument that will
improve any radio set. Putoneon your phonograph . .
today and realize the possibilities of radio music for Retail Price, Only $ 1 500

quality of tone. ($17.50 West of the Rockies)

If your dealer does not handle the Dulce-Tone Junior, fill out the coupon below, mail it
with one dollar and we will forward this wonder instrument to you C. O. D. at £14.00.

e te e mme et asaan
THE CLEVELAND RADIO MFG. CO.,
235 St. Claire Ave.. N. E.
Cleveland, Ohio

OEnclosed find one dollar for which send me a
Nulce-Tone Junior ($14.00 balance due C.Q.D.).

)Send me your folder entitled, **Waves to You
Through Your Phonogru.ph.‘

Name . dhe il % BB o Sl i 2 Sole Licensees Under Kaehni Circuit Inventions
Address . B and Patent Applications
Town & Siate.

Duck’s RadioCatalog No.16

Including over 50 pages of the latest ‘‘hook-ups’’

275 page No. 16 Radio Catalog—just out. Send 25¢ in coin carefully wrapped
for your copy of this wonderful book, the most unusual and complete catalog
ever put between two covers. Not sent otherwise. It is not only a catalog
but a wonderful text book on radio. Enormous cost and tremendous demand
prevents further distribution at a less retainer.

The Cleveland Radio Mfg. Co.
235 St. Claire Ave., N.E,, Cleveland, Ohio

carao poi §
The Willam B. Duck C:

s Ever Since the Year 1909
Duck’s Radio Catalog

has blazed the way with everything worth-while and dependable in radio.
This catalog eclipses all previous editions. It is all other catalogs in one.
No other is even half as large.
DEA LERS We want live, responsible dealers in every city and town in the United States,
both for the sale of our extensive line of radio apparatus and all other
worth-while lines of radio goods on all of which we can quote attractive discounts. We can offer
you facilities and advantages that no other radio house can offer.

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

THE FINCH RADIO RELAY :tached to vour radio set
: t, th essage on
(Potented and .Palcr.xls Pending) pa![?el:-stape i m!’(:lkesfi perm,ﬁ
nent record of it. By radio with a Finch Relay you can operate a telegraph sounder;
ring a bell; ignite explosives; control a moving vehicle and operate a burglar alarm.
Write Today for Booklet S9

FINCH RADIO MFG. CO. 303 Fifth Ave., New York City

FReen-E1SEMANN RADIO CORPORATION
253 Fourth Avenue

New York U.S.A.
Manufacturers of the

NATIONALLY FAMOUS

\MARVEL/

REG.U.6.PAT.OFF.

H
ANTEnNAouTFIT $15.00
Our

lite Rotors and Stators, Jacks, Plugs.

Write for Catalogue.
DEALERS—ATTRACTIVE DISCOUNTS

: dedicated to the manufacture of
3 Factories f: foihnd o Radio Apparatus--
ery sct and separate part carrying our unqualified guarantee.

av.
If your dealer cannot supply you, write direct

107 E. 13th STREET-—KANSAS CITY, MO,

Radio Supplies
: All Standard Goods—Immediate Deliveries

Kellogg, Manhattan, Teleradio Head Sets, Dials,
| Rheostats, Audio & Radio Frequency Transform-
ers, Variable Condensers, Variocouplers, Bake-

A Complete Line. Largest Stock in the Middle West.

AMERICAN RADIO MFG. CO. Dept. F.
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Who Discovered
Radio ?
(Continued from page 504)
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The waves produced in these experiments
were thought to be similar to those an-
nounced in the mathemetical theory of Max-
well.

However, Houston and Thomson did not
pursue this theory further, and it was not
recalled until the announcement of the dis-
covery of electrical waves by Hertz in 1887
twelve vears later.

At this time Hertz came forth with the
announcement that he had succeeded in
transmitting electrical waves without the use
of wires, and upon this theory. in 1896,
Marconi started to work with the results we
all know of. Marconi was also aided by the
discovery of Calzecchi Onesti. who in 1887
observed that certain metal filings cohered
when affected by the discharge of a Leyden
jar or induction coil. This. of course. was
the forerunner of Marconi’s first practical
receiving sct. and was improved upon by
Branly who invented the coherer.

Working with these two discoveries, Mar-
coni produced more and more successful
apparatus, and in 1901 succceded in trans-
mitting signals across the Atlantic Ocean.
Then came still more sensitive and efficient
apparatus, such as the crystal detector for
reception. and improved transformers for
transmisston. Later, came the audion bulb.
which has at the present time, practically
revolutionized radio transmission and recep-
tion and made possible the wide-spread use
of radio-telephony we know to-gay.

'See Journal Franklin Institute forjlune. 1871.

*See Journal Franklin Institute for fanuary, 1876.
3See General Electric Review, May, 1915.

" i I ey

Five Stage Amplifier |
om 110 Volts A. C
(Continued from page 469)
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by connecting a suitable sized spark coil
secondary umit and a suitable primary wind-
ing on a closed soft iron core formed of
wire or sheets. For the 300-volt trans-
former an iron core audio-frequency trans-
former may sometimes be used, if the pri-
mary is suffictently heavy to stand 110 volts.
60 cycle A. C. A choke coil may have to be
used in series with it to prevent burning it
out, and of course this can be determined
by a little experimenting. The choke coil
used in series with the Magnavox f 21d wind-
ing may comprise 1,200 to 1,500 turns of
No. 24 insulated magnet wire, wound on a
laminated sheet iron core one-half inch
squarc by 5 inches long. A large condenser
connected in shunt to the choke coil and
ficld coil of the loud-talker. would no doubt
prove efficacious. This could very well be
tried until the hest capacity is obtained.

Data is given below, as well as diagram
in Fig. 2, of a 100-watt transformer suitable
for supplying all of the A. C. nccessary in
operating the five-stage V. T. amplifier here
described.

This 100-watt transformer has a laminated
sheet iron core measuring 12 inches long
by 6 inches wide over all, the cross-section
dimensions of the legs being 1 inch by 1 inch.
Stove pipe iron cut in strips to the proper
dimensions may be used in building this
transformer, or possibly a core may be pur-
chased from an electric shop or manufac-
tirer of transformers, but the exact dimen-
sions here given do not have to be followed.
so long as the ratio hetween the turn's on the
primary or 110-volt winding. and the suc-
cessive secondary windings, are maintained
correctly so as to give the necessary A. C.
potentials at the secondary terminals.

(Continued on page 508)
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INTERCHANGEABLE
CARTRIDGE INDUCTANCE

TUNING
CONDENSER

e

/, !
/’If
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PATENTS

DETECTOR

Ty

RPHONC

LY 1 e

PENDING

Price $12.50

(Without Phones)

NATIONAL

AIRPHONE

(MODEL G)

A New Radiophone Easily Operated by a Child
Practical for the Office and Home

To operate simply connect aerial, ground and head-phones.
Will receive radio broadcast entertainments and commercial
reports within a radius of 25 miles; Code signals 1000 miles
and over depending upon coils used.

Outstanding Points of Superiority:

1 Most Compact Radiophone Receiving Set Made:
" 614" long, 414" wide, 234" high—small enough
to put in coat pocket or desk drawer.

g Rugged construction throughout, nothing to get
* out of order, insuring long life in service.

3 Entire casing constructed of hard rubber com-
' position. No wood, no warping, no losses
through leakage.

Ultra-sensitive Foolproof Detector; entirely en-

closed in composition case. Air and dustproof,
no fussy minerals, no Catwhisker, no balls nor
spring. To adjust for maximum sensitivity simply
rotate the black disk slowly.

Elimination of all switches, current taps and
switchpoints prevents loss of electrical energy.

Use of interchangeable cartridge coils gives

wide range over which radiophone broadcast or
radio telegraph signals can be heard. 25 miles or
over for radiophone concerts; up to 1000 miles for
telegraph signals depending upon coils used.

Two Cartridge tuners. wave length 150 to 400

meters, suppiied with each outfit; one takes in
general broadcasting stations (360 meters), the
other from 500 to 1000 meters.

Variable Mica Condenser used is acme of sim-
plicity—high capacity, impossible to short-
circuit.

9 Anyone without previous experience can operate
* a NATIONAL AIRPHONE, no delicate ad-
justments necessary, no fussing.

~AT|[INA-

74 I RPHQ

REG.U.S.PAT. OFF.

cORpURATIDN

18 Hudson Street
NEW YORK
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I Five Stage Amplifier
on 110 Volts A. C.
(Continued from page 506)
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“As Good As
BRANDES”

It often happens that when a radio en-
thusiast asks for a Brandes Matched Tone
headset, he is offered a pair of telephones,
which, he is told,are“as good as Brandes.”

The two long legs of the transformer
core should be insulated with four layers of
oiled linen, or else ordinary insulating tape.
The primary winding comprises 700 turns, or
about seven layers of No. 15 D. C. C. copper
magnet wire. The secondary windings are
wound between fiber partitions on the second
long core leg, as indicated. The lengths of
the secondary windings are proportioned, so
as to give each coil a reasonahle share of the
total winding space. The first coil, S-1, gives
8 volts and 2 amperes, for the rectifier tube
H. in Fig. 1, and comprises fifty turns of
No. 16 D. C. C. magnet wire, wound in, say,
five layers of ten turns cach. The second
coil, S-2, yielding 8 volts and ahout 6 amperes,
for lighting the filaments of the five ampli-
fying tubes. is wound with fifty turns of
No. 12 or No. 11 D. . magnet wire in.
say, five layers of ten turns each. The third
secondary coil, S-3. will give 4 volts and 2
amperes for the filament of the Tungar
rectifier tube G, in Fig. 1, and is wound with
twenty-five turns of No. 16 D. C. C. magnet
wire in, say, four layers.

The largest secondary winding, S-4, that
giving 300 to 330 volts. is wound with a total
of 2,100 turns of No. 36 D. magnet
wire, leaving out taps during the winding at
700 turns and 1.400 turns, which will perm:t

To be “as good as Brandes” a headset
must have behind it the cumulative
experience of fourteen years—an experi-
ence which reflects itself not only in the
high quality and super-sensitiveness and
ruggedness of Brandes Matched Tone
headsets but also in a remarkably low
price. Fourteen years’ experience is not
acquired in a week or two.

MATCHED TONE is a trade-mark
registered in the U. S. Patent Office

C. BRANDES, INC.

e¥e S oo

; L = connecting to 100 volt and 200 volt steps on
B ireless Headset Specialists = the coil
-t y . 3
A =) 7
Dept. SI, 237 Lafayette St. Munsey Bldg. Washington, D. C. PR | One may redesign the sccondary units to
o International Electric Co. (s suit himself quite casily now that the gen-
A New York — Wellington. N. Z. v eral design is worked out for this given case.
e 709 Mission St.. Sau Francisco, Cal. B, Perkins Eiectric, Ltd. o) and the iron core dimensions and primary
¢ 33 South Clinton St., Chicago, III. % 347 Bleury St.  Montreal, Canada .

-

¥

data is known. In designing any other type
of secondary windings, allow 1,000 circular
mils cross-sectional arca per ampere; to
determine the number of secondary turns
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Here is a vacuum lightning
= arrester that is absolutely de-
= pendable, that does the work
expected of it, that is simplicity
itself in operation, gives the radio
= user no trouble,
requires no atter- . A
tion-—stands likeé‘
a sentinel, day &=
and night, guard-
ing radio and
3 home.

The Brach Vacuum Lightning
Arrester has a record of per-
fcrmance over a period of 16
years. Big railroad, telegraph and
telephone companies rely upon
it. New York and
other big fire alarm
jsystems are equip-
ped with it. The
U. S. Army uses

Skilled radio

] .
. . 1t.
— N engineers specify it,

It is listed by the Underwriters’ Laboratories

i

Sold by Radio Dealers Everywhere

L.S. BRACH MFG. CO.,Newark, N. J.

16 Years Specialists in Lightning Protective Apparatus
Makers of SOLDERALL-—-Mends Metals; Solders Wires

I

Make £150 to £300 clear
batteries

today for information.
about
Keeping Equipment.
guarantee.

HOBART BROS.

co.

BIG PROFITS CHARGING BATTERIES

rojit eoery month with an HB Battery Charger,
B Get into this money-making business NOW.
Blg demand. big profits. no experience needed to operaie.
$20 CASH BRINGS HB BATTERY CHARGER

Balance easlly puid from your profits on long month!y terms. Write
8izes for 8, 10, 16 or 32 batteries. Ask also
HB Automnatic Atr Compressor, Motor Grinders, Motors, Stock=
All s0id on easy payments under money-back
Send postal for illustrated Yirrature.

Charge auto and radlo

Box §-91, TROY, OHIO

in any coil. multiply the secondary voltage
by the number of primary turns and divide
by the primary voltage. Thus to design a
four-volt sccondary we multiply four times
seven hundred, the number of turns in the
primary. and divide by 110, the primary
potential. which gives twenty-five turns as
the proper number for a secondary coil to
yield four volts. The 100-watt transformer
core and primary here given will be suf-
ficient for any five or six-tube amplifier set
which the average radio enthusiast may
operate.

Radio for the
Beginner
By ARMSTRONG PERRY
(Continued from page 470)

4

These are very similar from day to day and-
therefore afford excellent practice. When
you get off the track a familiar word or
phrase comes along and puts you back again.

Lastly comes the Navy press. While this
deals with the rews of the day. which of
course is never twice alike, the same names
and phrases are repeated more often than
one would suppose. A necwspaper reader
quickly learns to recognize them and, the
matter being dotted with familiar bits, the
unfamiliar words give less and less trouble,

It is necessary, of course, to have a copy
of the International Morse Code somewhere
where you can see it. This can be found in
most radio books and in the Boy Scout
Handhook. Several letters are different
from those used by land line telegraph
operators.

Most learners begin by trying to commit
the code to memory: “a” is dot dash. “b”’
is dash three dots, and so on. That is the

(Continued on page 510)
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WONDERFUL NEW INVENTION BRINGS RADIO
RECEPTION OVER YOUR ELECTRIC LIGHT WIRES

a0

Su er~/4nfenna g
N S
//////////u////////// JEFFRTERARE \\\\\\\F

HIS wonderful unit has been developed by the country’s foremost engineers,
T making possible radio vacuum tube reception over your electric llghtmg
circuits. No power current is used when operating a “Super-Antenna.” It
operates oh any electrlcal clrcult from 32 to 120 volts, D.C. or A.C. Light plug
can be turned either "ON® or "OFF.

The *“Super-Antenna” is shock proof, will not blow fuses, and will not
damage a receiving set in any way. During the many months
of development of this unit, all practical circuits were pro-

"SUPER-ANTENNA"
We oihes Bntanne aquired iR corew
i {ate 1ne electsic light sachon

=

l"!] tected. Beware of imitations. They are expensive to ex-
periment with.
15 No Outside Aerial Necessary TESTED
W 1 ) “This unit d vay with tie danygers of stringimg antenna
L -',n:r )“-:\I:er T .JL‘I--...z :\m.s. :lv‘ll'L::: eat (lz:n::v [ g BY LARGEST
- sul heu anten: touch
Stons. ‘.:Ld The vupe Ante EXPERIMENTAL
subl d s i =
:)rl:llewens::el:u n" .!:l |e::nunh nlfnr walmy STATIONS
sour yncuni fube r-nll\l.n. wot any- The “Super- Antenna” has been tested
"l""| o TJ"" nardiy A WL by many Radio Experimental Stations

e aneket, [

ect binding post1oyu

and found to give marvelous results. Sta-
tions twelve hundred miles distant may be read-

»y  rECCivi ¥
. -t R ily copied with the ordinary installiation, and in
Safe--Efﬁcxent the majority of circuits it tends to reduce static effects.
--Convenient ORDER TODAY $ 80
NONE&?;EﬁRCYURRENT The demand for this *“Super-Antenna’ is taxing our
supply to the limit, so get your order in early. Dealers —
ELIMINATES DANGERS everywhere are stocking them. If your Radio Dealer
SHOCK PROOF canspt supply you with the *“Super-Antenna’” order direct and send
us his name.
WIL| OT DAMAGE
RECT—:IVING SET Enclose Check or Money Order. West of Rockies_ $3.00, Cannd.a $3.70.
wiLL noTBLow Fuses |  Dealers and Jobbers Be first in your territory to
- stock this wonderful unit.

SUPER'ANTENNA COMPANY, Dept. 29, Qllillcy, l". ~ LOOK FOR ORIIAL

BEWARE OF IMITATIONS

? lh R AD I O( : I i: M Hear the programs of the Broadcasting
6 Stations on the RADIOGEM
(Patents Pending) Laa

$1 Receiving Set —The Simplest Radio Outfit
Made—Yet as Practical as the Most Expensive!

You need know absolutely nothmg about wireless to operate and
enjoy lhc RADIOGEM. It is so sturdy. so simply constructed
that it is small wonder radio engineers who have tested it
have pronounced the RADIOGEM a brilliant achievement.
The RADIOGEM is a crystal radio receiving set for everyone
at a price anyone can afford.

Why The RADIOGEM Can Be Sold For Only $1

Here’s the secret: The RADIOGEM Construction eliminates all
unnecessary trimmings, cabinets and th: hke, which do not play
any part in the operation of a set. You receive the RADIOGEM
unassembled, tozether with a clearly written instruction book,
which shows you how to quickly and easily construct the set,
using only your hands and a scissor. The outfit comprises all
the necessary w re, contact points, detector mineral, tube on
which to wind the coil, etc., etc. The instruction book explains
simply and complctcly the principles of radio and its graphic
illustrations make the assembling of the RADIOGEM real fun.
Remember the RADIOGEM is a proven, practical rado receiving
set and will do anything the most expensive crystal set will do.

The RADIOGEM is the Prize Winner of the Age

Out of hundreds of radio models submitted recently in a great
nation-wide contest, radio engmccrs. the judges, unanimously
chose the RADIOGEM as the winner—the simplest radio-re-
ceiving set made! And the RADIOGEM costs you nothing to
operate; no form of local clectricity is required.

The RADIOGEM is the wonder item of the
DE‘\LERS radio age. It will storm the country, for the
RADIOGEM'S price is so low everyone is able to buy one.
Write immediately for full particulars befors that shop across
the street beats you to it.

Receives ‘”w RADIOGEM $ 1

up to CORPORATION on That

1 42-S HUDSON STREET
20 Miles NEW YORK CITY Motor

Trlp Without Phone
or Aerial
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Insist on Getting THE BEST CRYSTALS ON THE MARKET
U.S. EAGLE GALENA, 25 Cents
U.S. EAGLE GOLDENA, 35 Cents

MOUNTED U. S. EAGLE GALENA no GOLDENA, 2-in-1, 50 Gents

Patent Applied

: GUARANTEE

We guarantee that each U. S. EAGLE crystal

i is tested and sensitive. If any U S. EAGLE

crystal is not satisfactory, return this slip with

i your address, and the address of your dealer direct

to us, and receive another crystal free of charge by

i return mail.  The U. S. EAGLE trademark is your
i protection.

Each U. S. Eagle Crystal is Packed with the following guarantee

U. S. RADIO OF PENNA., Inc.
Distributors of Domestic and Imported
Radio Telegraph and Telephone Apparatus

Cor. FERRY & DIAMOND STS., PITTSBURGH, PA.
Name

Address

Dealer's Name

Address

Attractive proposition for dealers and jobbers.

EVERYTHING IN RADIO SUPPLIES

SEND 10 CENTS FOR CATALOGUE

U.S.RADIO CO. of PENNA., Inc.

Distributors and Manufacturers of Radio Apparatus
Corner of Ferry and Diamond Streets
Pittsburgh, Pa., U. S. A,

Startin

10c. Charges RADIO & AUTO Batteries 4t Home F.F Booster

Which Is a Full Wave Automatic Magnetic Rectifier for 105-125 Volt 60 Cycle A. C.
AComplete Compact Self Contained Conveniently Portable Automatic ChargingUnit.
Adjustable Renewable Infusible Carbon Electrodes Rectify Current Uninterruptedly.
Leave Battery in Car. Screw PluginSocket; SnapBooster ClipsonBattery Terminals,
Turn Switch, lock garage door, and Your Battery will he Charged in the Morning.
s[4 Not Gratifying to Feel YourBatteries are ReadyforAll Rudio'?honeMusie&Newa?
AMMETER eliminates All Guess Work. No 8kill is Required

hey last a Lifetime.

arQuick, requiresFewer NewBatteries. Booster thusSaves more than itsCost.
Don't think Your Battery is dead & worn out simply because it will not start YourCar.
Buya Booster & Flll ItWithLife. ItAlsoSavesYou?5caCharge. POPULAR PRICES:
Type 6charges A6voltBattervat 6amperes $15 Typel 2charges12volt Batteryat5amp$15
TypeBcharges2to120voltRadioBbatteries$15TypeA-BehargesBoth A &Bbatteries$20
Type166 charges 6volt Battery 12amps $24 Type1612 charges 12 volt Battery7amps $24
Type 1626 is a Combination of Types 16641612 & ChargesBoth 64 12volt Batteries$36
The Larger Types are recommended for heavy Batteries, or where time is limited.
Shipping Weights Complete with AMMETER & BATTERY CLIPS, I1 to 15 Ibs.
Order fromYour Dealer, or Mail Check for Prompt Express Shipment; include Postage
& Insurance Charges for Parce! Post Shipment, orWrite us to Ship Typedesired €.0.D.
F-F  FULL WAVE ROTARY
Automatic 12 Battery 8 Ampere Size $135. FREE Descriptive ROTARY Bullctin 12A.
Order Now or Writs Immediately for FREE Descriptive BOOSTER Bulletin 12.

France Manufacturing Co.,

Canadian Representative: Battery Scrvice & Sales Co., Hamilton, Optario, Canada.

RECTIFIER For GROUP CHARGING

General OFFICES & WORKS,
CLEVELAND, OHIO, U. S. A,

=

VARIOMETERS - - - - $5.00
VARIOCOUPLERS - - - $4.50
SHIPPED IMMEDIATELY FROM STOCK

Our low manufacturing costs enable us to make these
prices.  [est workmanship and material are used.
These [nstruments are perfect in construction and
deslgn. All parts aeccurate. Kasily mounted on
panel.  Coupler primary has seven taps. FEifectlve
turing range 180 10 600 meters.
highly efficlent regenerative set with n loose coupler,
two varjometers and necessary parts at a very low
ost.

Radio panels cut to order, smooth sawed edges.
We cut them exactly to size and ship the same
day your order is received. 14" thick $£0.01% per
square inehi-—-for more fuformation on radie panels
se¢ our ad in the wireless column of opportunity
ad-lets.

RADIO INSTRUMENT & PANEL CO.
26 N. Des Plaines Street, CHICAGO, ILLINOIS

Make your awn -

VULCANO

RADIO TORCH

Self-Heating Soldering
Iron, blow torch com-
bination.

Postpaid for

Latest
Device

with electricians and me-
chanics. Points an Radio
soldering FREE, Certificate

f honorable mention from Radio
Inst. of the N. Y. Evening Mail.

AGENTS WANTED

NATIONAL RADIO SALES CO.

32s UNION SQ., N. Y. C.

Radio for the
. Beginner
| 3 By ARMSTRONG PERRY
(Continued from page 508)

analytical method in modern instruction.
[f the pedagogues could get hold of us at
birth. instead of at five or six years of age,
our first lesson might be: one head plus two
arms plus one lap plus certain individual
peculiarities equals my mother, and the men-
tion of jam might not produce any more
enthusiastic response than the suggestion of
castor oil—not at first. [ learned that way
but T believe there is an ecasier method.
Code messages are received by hearing. not
hy seeing. dots and dashes. A person who
has learned the code as printed usually has to
go through a long process when he begins
to hear it. e hears “dot dash”, says to
himself “dot dash”, thinks of "dot dash” on
the card and finally puts down "a”. This
| takes time and before he gets it all done the
next letter comes, he tries to think of two
things at once and gets stalled. I believe it
is better to listen until the ear clearly dis-
tinguishes dots, dashes and spaces. As soon
as the ear can distinguish two dots from
three and three dots from a dot and two
dashes, write them as dots, dashes and spaces
and translate them at your leisure.

Some peculiar experiences are encountered
in learning code. They discourage many but
they are not discouraging when they are un-
derstood. The beginner catches a few words
of a message, then suddenly he finds that he
cannot grasp any more of it. That usually
is due to the fact that the ear and its con-
nections are casily tired. There is little use
in trying to screw the attention up to the
sticking point. A few minutes of rest and
rclaxation are necessary, that is all. Feiw
beginners can do good work for more than
fifteen minutes at a time and ore find that
five minutes of coucentration are enough

This condition may last a long time while
the muscles, nerves and brain fibers invalved
are forming the habits necessary to continu
ous work. In four months of code instruc
tion at a good school I hegan by passing a
fifteen-words-per-minute test, worked one or
two hours per evening three or four even-
ings a week, rose onc evening to twenty-
| seven words a minute. then had the greatest
difficulty in passing a Government examina
tion at twelve words a minute. Always,
when anything happened to keep me from
working at code for a week or longer, I
found that I could copy faster. when | hegan
again. These experiences are similar to
those of other persons whom [ know and 1
believe they are typical.

While the speed of transmission should he
fairly within the pupil's ability. the teacher
who watches to sce that the pupil has put
down one letter before he sends the next
is delaying progress. The radio operator
seldom knows whether the man at the other
end is getting him or not *until the receiver
reports back at the end of the inessage or
group of messages. [rom the beginning the
learner should work as though handling
traffic under actual operating conditions.
The worst possible practice is that in which
one heginner transmits for another. It is
like talking baby talk in order to lcarn
oratory. A skilled operator’s sending is as
rhythmical as music and that is what a be-
ginner should hear always.

The advertisements speak of short-cuts in
learning the code. Enthusiastic letters from
those who have purchased short-cut systems
seem to indicate that they are more than
satisfied. It seems improbable to me. bhe-
cause I have never met a person who did
it: that anyone could learn code through the
eve and then from the first effort copy it as
received through the ear. [f it is to be
learned through the eye there is no reason to
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doubt that any good system, based on the
association of ideas. will shorten the time — Zl —
required. hut I never knew a person to get LL\-,. —=
up to commercial speed without patient J
plugging. o 3 anl

There are machines that will send code l';T"j_*J e
very perfectly at any desired speed. I have s I
tried them. They rattle me for no apparent “ ,...-{‘-4,,},&“ Q ixgd
reason except that they are machines. I used E&._]}_l A i
one for three months and I do not know yet IF

what was on the disc. except a few that I
read with my eves. This is a personal diffi-

Ra-Fone

Vzriometer

Vario-Coupler

culty and I belicve it is not encountered by
any large proportion of learners.

Phﬁh%ﬁ&w

$3.80 $3.80 In a good radio school a beginner has the &

Stators dbs inch'es Primary wound on advgmtagc of_ hstenmg_ qn(lcr supervision to OW er to S ee
e Do o2 4-inch black dielec- an mstructor’s transmission and actual radio
covered windings, No t!‘lcl tube wm:l g traftic as well, plus the uplift of a teacher’s

: P . single taps an ; et il .-

fa%ia';lrsasﬁgshm [hsu-  he-turn taps. Taps wspiration. I met a teacher named Nicholls HERE’S more than one
e L eX" are soldered on brass who challcr]gcs the admnratl‘on and best ef “howler’’ to ut to
secondary. Clear in. Strips and turned to forts of his pupils. He tilts back in his Y

sulating varnish fin-
wh.  Mounts flat to
panel with 2 counter-

allow easy soldering
connection for user,
Rotor 3 11/16 inches

in diameter, making
vary close coupling
with primary. Rotor
finished with flexible
leads through hollow
rotor shaft. Primary
and secondary both
wound with No. 22
silk

wire

on rotor,

on primary.
Finished with clear
insulating varnish.
819 Park Place West
DETROIT, MICHIGA N

sunk screws,

Both guaranteed
to be of very best
material and work.
manship and to re-
ceive perfectly up to
500 meters when
properly Installed.
Immediate shipment
by parcel post on re-
ceipt of price. Sat-
isfaction guaranteed j

green
copper
turns
turns
or money back,

ﬁne_ Electric Co.

Our Genuine Skinderviken
Transmitter Button

chair and dictates a string of unconnected
letters, figures and punctuation marks for
fifteen or twenty minutes. He has no copy
of what he dictates. That type of pupil
whose only object is to “get by” puts down

any old thing, thinking that teacher will not |

know the difference. Then Mr. Nicholls
repeats the whole string from memory with
out a miss while the pupils check up each
other’s papers. It is a stunt, and the peda
gogy books that I have seen make no men
tion of such methods, but I'll wager that it
gets results faster than the most orthodox
procedure. It is an old saying among pupils
that “those who can. do: those who can't,
teach.” In selecting a radio teacher any
sensible man tries to find one who shows a
mastery of detatls that can only be acquired
by practical experience.

‘S’ he man who finds code practice dull work

sleep these days. Your
radio set can put on the
greatest squalling and
howling demonstration
you ever dreamed of. The
surest way to stop this
howling and keep it peace-
ful is to add an Acme
Audio Frequency Amplify-
ing Transformer.

Most any amplifying trans-
former can magnify the incom-
ing sounds but it also amplifies
the howling and distortion of
stray fields in the circuit. Acme
Transformers with their spe-
cially constructed iron cores and

RADIOTYPL s devoid of sporting blood. There is drud f",'lts elmvnztg this ldlstagkreeagle
for Loud Talk- | gty in all work. You cannot learn to play de‘l”'u:et "‘t'; e

5 the piano. drive a car, or shoot a good game | WHUENS WD [00h7 OhCE
ers. Experl- of billiards by making amusement the first Acme assures your receiving
_ ments. Sound consideration. Passive entertainment is the a large volume of sound that
P N dullest occupation in the world to any man possesses the natural tones so
,} Transmission. }\)\'ho ever su%cceded]&'n anythingl; Qnd the lacking in the ordinary receiving
: est fun in the world is to work like veast set. Then, too, you will want
Send f”;.r‘::"gmms’ and find that each day you can do something the Acme Radio Frequency

Price $1.00 postpaid
with instructions

K. Electric Co.
15 Park Row

Frs. LEADERS

Frost-Radio

New York

Frost-Fones
Frost-Radio Protector
Extension Cunningham |
Cord and Plug | Vacuum Tubes
Frost-Radio | Frost-Radio
Receiving Improved
Transformers | Plugs andJacks
Remler Radio Apparatus
(‘;aqé & \ Inquire of your Local Dealer
(/

<
)

¥ HERBERT H.FROST

PY NATIOMAL FACTORY DISTRIBUIORS
O THE ELECTRICAL-RADIO JOBBER

154 W.LAKE ST. CHICAGO,ILL:

S-C LOUD SPEAKER HORN |
Delivered at any door
in U. S. for $7-50

Largest value on the market
2215 in. high; 834-in. bell
Made of soft brass of remarkable
tonal quality, on correct, tested
acoustic principles. Takes any radio re-
ceiver in universal receptacle. Handsome
gold bronze finish, Inequered. Counter-

weight prevents tipping
In the same high quaiity with low prices:
Variometers, Variocouplers, Variable Condens-

ers, Amplifylng Transformers and other radio
parts. Plnk-a-Tone Sets, $25.

Ask for Bulletin R.

S-C PRODUCTS COMPANY
1266 Nicholas Bldg. TOLEDO, OHIO

that you could not accomplish the day be-
fore.

Success in code reception sometimes seems
to arrive suddenly. After months in which
you alternate between hope and despair you
put on the phones some day and discover
that they are talking to you. You no longer
think dots and dashes but words and sen
tences.  You recognize a lot of stations by
their tone and style without waiting for
them to sign off. An operator opens up who
used to lose vou inside of a sentence or two.
You shoot him on the wing. He can't get
away from vou.
as the hest of them do at times. vou feel like
saying to him, as the Congressional stenog-
rapher did to the rapid-firc senator who
asked if he was getting him all right: “Go
right ahead. sir, I am ten words ahead of

MINE RADIO SUGGESTED

A new use for the wireless telephone in
connection with mine-safety and mine-rescue
work is proposed by the United States
Bureau of Mines. The suggestion has been
made that the rescue cars and trains sta
tioned at various points throughout mining
regions be equipped with apparatus, and
that high power apparatus at the bureau's
safety stations and experimental laboratories
in the regions be installed to broadcast
hurry-up messages in case of mine disaster

Aerials have been successfully installed
on railroad cars in Germany, it is pointed
out. and the bureau’s rescue and training
cars could casily be so equipped. In this
way. it is said, not only could warnings and
calls for aid be sent without delay to those
points best equipped to offer aid, but mine-
safety programs and other instructions could
also be broadcasted.

If he hesitates an instant. |

Transformer which costs the
same as the Acme Audio Fre-
quency Transformer. It can be
used on both crystal detector
and vacuum tube sets. It great-
ly increases the range of either.

You can buy either trans-
former at your nearest radio
store or write the Acme Appa-
ratus Company (pioneer trans-
former and radio engineers and
manufacturers), Cambridge,
Massachusetts, U. 8. A. (New
York Sales Office, 1270 Broad-
way). Ask also for interesting
and instructive booklet on the
use and operation of Amplifying
transformers.

Type A-2 Acme Amplifying Transformer
Price $5 (East of Rocky Mts.)

ACME

Jor amplification
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HY. Radlo Specialty Co.-

specialty of small orders. no order being too small to get inmediste and prompt attention for the slmple reason that mest of our
I'he reputation of this house was built upon service. any of your acquaintances what they think of Rasco goods,

of unsaliclted testimoninls on flle to prove that we serve the public

Scicuce und [nwention for Scptember, 1922

“RASCO HAS IT!”

Ask
best!

Be sure 1o zet our great catalogue, containing several hundred different parts, which Is illustrated h

ORDER DIRECT FROM THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS

“RASCO"* AUDIO
FREQUENCY
TRANSFORMER

We have compared many
of the present transform
¢rs on the market but
Liave finally decided upon
a type that Is the most
efficient one we have seen
s0 far. The best ampll
fylng transformer s that
In which the Impedance
of {ts primary iz equal
10 or exceeds the lmpe-
diance of the plate-to-
filament circuit of the
tube 1n which it is connected.

We puarantee this transformer to equal any one on
the market.

No. 1100 “*Rasco’’ Audlo Frequency Transformer {not
assembled) each prepaid. . . ........... o e Ty - $2.65

ANTENNA CONNECTOR

Thls antenna connector Is made
entirely of aluminum, {8 light

amnd will not rust. The only
connector of its kind. The 4
antenna wires go to the upper
holes: the lower hole takes the
lead-in Daon't solder your
aerfal, don't have loose con-
nections.  Dimensions 27 high

13" wide. %" thick

No. 999, ¢'nnnector, each..$0.35 999

PANEL
KNOBS
No. 624] s
well made
and has a
good  corru
gation. Its
dla. s 17
helght Is
The shank is %" high.
each. .

6241

838

%", holo h/aa”,

No, 6241, Knob, $0.08

MARCON! KNOB
Has a central hole of 5/32” and seat to hold the
acrew, din. 18 1%, height %,

Mareoni

R

201

No. 838, Knob, each. $0.13

RASCO POSTS
These are our very e

own patterns. from our

own  designs and look

mighty handsome on

any instrument. The

fop knobs are of com- 3

position, the bhottom 030

parts brass nickel

plated polish,

No. 202 s nickel plated at bot-
tom part.

“Rasco”  Binding  Post, 8/32
thread, each, $0.10; doz., $1.00.
No. 202, Post, each, .50.08
Nos. 650 and 651 made entirely
in composition with a hexagonal
brass nut In center.

No. 650 has 8/32 machine screw.
No. 851 has hottom wood screw.

029

No. 650, I'ost, each...... . $0.08
650 651 No. 651, Post, each... .50.08
Dozen, each style.......... $0.90
BRASS NICKEL POSTS

No. 029, Rinding Post, each................ $0.05
No. €30. Binding Tosi. each.... ... . . .10 §0.04

RASCO

) SWITCH

? POINTS
F ¢ Nlckel plat-
ed and pol-
hed. The
75 I 2 3 4 5 € 777 76 foll owing
have heen

found the most popular.

No. | %"x%"”, 6/32 (hread, ea.. $0.03: doz. 35¢
No. 2, 3/136" high, %" dia., 6/32 thread. ea., $0.03;

doz., 35¢c.
No. 3. 3/16” x 3/16”, 4-36 thread. ea.. $0.03:
%" dia.; 38" thick; stem 6/32, ea., $0.03';;
., 40c.
%" dia., 3/16” thick; stem 4-36, ea.., $0.03%;
doz., 40e
/16” dia.; 3/16” thick: stem 4-36, ea.,
; d c

2; doz., 40c.

. 7, R/16” dla.; %” thick: stem 4-36, ea.,

$0.03%: doz.. 40c.

No. 75, Switch Stop. %” long, 4-3¢ threal.
Dlete with nut. ea.. $0.05: doz.. 50c.

No. 76, New style Switch [I'olut. to le pressed into
bakelite panels swith forced fit.  Wire |2 sol-

dered to pin end. Head % ”; dia.. 1/16” thick,
ea,, $0.03%z; doz., 40c.

No. 77. same as ahave, but head Is 34”

thick, en., $0.03%, doz., 40c.

com

diz. x /16"

-'‘Rasco’’ for short—Is probably the most unlque supply bouse In the United States. If not in the world

This company

to-day. nmakes a
rrders are smail.
Rasco service, Rasco promptness! Thoucands

THE RASCO BABY

= DETECTOR
In presenting this littie De-
tector. we feel sure that |t

fillls a place never taken before
by any small detector. 1t does
a4 variety of things and does

1898 them all well and better than
inany $5.00 detectors. The baso is solid, black com-

position.  Mounted on same is a nickel holder and
binding post which Lolds a flutted hard rubber knob
with Its sliding rod member.

The outstanding part of the Detector, is the patented
nickel detector cup and binding post. The knuried
cap unscrews and you place the Gulena Crystal in the
cup. then replace the knurled cap and the gaiena
crystal 13 held secure. The circular hole in the cap
expoces enough of the crystal for ordlnary purposes.
No.{898.. Rasco Baby Galena Detector. Price, pre-
pald ..o ak Y $0.50
No. 1899. Rasco Baby Detector with Galena and Ra-
dloclte Crystals.  Price, prepadd...... ....80.75

PANEL SWITCH LEVER

New style switch lever with
Jock fork. It is impossible for
this lever not to make posi
tive contact at all times. The
blade radlus is 1%”. Hlade
is nickel plated and polished.
Fork ls phosphor bronze. The
lock fork holds the screw (In
whieh it rotates), securely.

§ %IE
209
A lonse contact is Impossible.

No. 200, Switeh Lever, complete as {llustrated. .$0.32

LITZ WIRE

This wire 18 recognized as the only thing
for winding coils for Radlo Instruments
Particularly recommended with our No,
343 Varlocoupler Rotor, for vario-couplers,
banked windings. etc.
No. 323, Litz Wire, 20 No. 38 strands.
enameled double silk wire, per foot, $0.02:
per 100 feet, $1.15
No. 890, Litz Wire, 10 strands No. 32
323 wire, per foot, $0.01; per 100 feet. $0.75.

2 No. 891, Litz Wlre. 18 cables of threo
s;rg*;(ls No. 38 wire, per foot, $0.03; per 100 feet,

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB
This is a verv distinetive knob
and can be used on dials. panels.
switches, condensers, ete. It Ix
exceptional and well made. Dia.
1 1/16”; heleht 11/16”; comes
with R/32” bushing.

No. 815, Knob, each....... $0.18

815

VARIOCOUPLER ROTOR
This rotcr is used by all up
to-date amateurs. Is accurately
turned of hard wood and is
used as a secondary coil. 1t
takes any finish, elther shellac
or staln and can be drilled
readily for any size hole. Large
hole 2 dia. Width of spool is
2. Total dla. 3%".

No. 343 YVarlocoupler Rotor,
eath i i vee. 8075

“RASCO"

name
plates are of
brass with a
black back-
ground. Letters are polished nickel.
und number.

Order by name

hones™ .. .. $0.05 810 “Groung }S:‘ON(:)};
erfal” .. [0180.05 812 “primary $0.05
811 “Necondary™ 115005 814 “Deteotorr 50,05
813 **Audion* $0.05 866 "On* 50'05
865 LM’ -$0.05 840 ““Inerease Cur.
839 "Increase Cur rent” (Left) .$0.10
T ‘r‘!'nl {Right) . .$0.10 834 “Rerfes’’ .50'05
‘Vacuum ““Recelva i
e o RS
.gransmit 827 “Tickler” . . '§0.05
821 3rd Step 25 pf
819 st Siep 2 meter "™ s0.05
et DR v ....80.
meter o1 ogs 85 "B Rattery™ /50,05
823 “*Secandary" $0.05 817 ‘,0,“"“" T -80.05
836 "'A Battery*' ..$0.05 824 “I'imary Con
818. Input” .1l30.05 denser” ... 0.05
829.*Teleplione” ..$0.05 828 "‘Parallel’ -$0.05
833 “'Detcctor 837 4 — -...$0.05
ihe . ......$0.05 841 “(Rlank) **(takea
822.°*Coupling** .$0.08 pen  or  pencil
808 “load’r Cofl ..$0.05 writing) $0.05

Prico of all of our name plates In dozen lotz. 50e,
with the exception of the two “‘Inerease Current’’

This business was originated with the

sole purpose to cater to the amateur -
who has small orders.
ORDERS ARE SMALL and that is why
your small
tracked by us.
you a

life eustomer.
above illustrations,
you once.'’
ALL GOODS PREPAID.

98 PARK PLACE. NEW YORK CITY  srwtin, K bt e

ALL OF OUR

DEALERS

Get Our Special
Proposition

order will never be side-
A trial order will make
Order from the
‘““We can only stick
Try us with a 50e¢ order.

Doy o,

BAKELITE PANELS

We list below six panels,
the sizes of which have
been selected after care-
fully checking up many
dimensions of the most

popular radio apparatus
ci the market.
Note partlcularly that

350-55 our prices are anywhere

from 25 to 509, lower
than those quoted by most other concerns. The reason
is that we buy these panels in very large quantities,
and we do not cut sheets to order. Remember always
that when sheets are cut to order they cost you at
least 609, more than our prices, because you must
pay for the cutting and the necessary waste.
Note also that we ship these panels prepaid.
alone amounts te a conslderable saving,

This

No. 350 6* x 127 x 3/16” thick, each....$1.90
No. 351 6 x 18" x 3/16” - L ikaen 2.85
No. 352 9~ x 19v x 3/16” * g 3100
No. 353 12~ x 18" x 3/16” ‘N 5.65
No. 354 616" x 19%”-x 3/16" - o’ .. 3.50
No. 355 6" x 7%” x 3/16” o ” . 120

“RASCO” LUBRICATED
PANEL SWITCH

A radlo switch that has

1wo nuts at the end is a

monstrosity, for the reuson

that It will never stay put.

QOur patemt spring fork

holds the switch handle %w

always under uniform ten 1921

sion, at the same time it .

nsures the best contact possible.  New wlping con.

tact, which covers every polnt of the switch point

Another new improvement is the lock fork, which enn

rssume three difterent positions to aceommodate the

switeh to various thicknesses of panels.

Ho. 1921 *“Rasco’” Switch, as illustrated, each $0.50.

-

KNOBS
Theso  knobs
are favorites
with all ex-
p e rlmenters
Ihe size of

both is: dia.

114", height 4451

”. No, 4451

comes with 8/32 and 10/32
hushing.

No. 4451, Knob, each...$0.06

Knob,

each

NAVY KEY KNOB
This navy ker kuob s now
sed on all standard wireless
keys. It gives the right swing-
ing mation and rests the fin-
gers. It fs a favorite with all
advanced zmateurs. Once used
always use. The screw s
8/32 and will fit all Keys.
No. 748, Key Knob, each................ vee....50,28

748

THREADED BRASS ROD
. We carry two styles. 6/32
mm;;“""""""' and 8/32 thread. Only 6"
80: fengths sold. No others.
No. 8032, Threaded Brass Rod 8/32 thread, per 6~
Tength s W heeh o o rud- (5 3 Lb 2 K a0l 34 ..$0.08
No. 6032, Threaded Brass lod, 6/32 thread. per 6”
length $0.

RNt AR

THE “RASCO” CATALOG

=0

“RASCO HAS 1T~

CONTAINS 50
VACUUM TUBE
HOOK-UPS
Complele hook-ups of
all important vac-
uum tube eclreuits
are given in clear
diagrams wlth com-
plete explanation.
Just Lo name &z few.
—The V.T. as a de-

tector and one-step
amplifler; regenera-
tive circuit; De For-
est ultraudion; V.T.
Lo recelve undamped
and spark signals;
Armstrong  circuits;

onhe step radlo fre-
Juency amplifler and
detector; three stage
audin-frequency ame-
plifier; short wave
regenerative circults;
V.T. radio telephone;
4-stage radlo  fre-
quency amplifiers;
radio and audio fre-
quency amplifier, in-
duetlvely coupled
amplifier:  Armstrong
superautodyne; radio
frequency amplifler
and crystal detector;
ete., etc. The catalog contains 200 illustrations. On
account of its great cost, it cannot be distributed
free of charge. Mailed only upon receipt of

15¢ in stamps or coin.

o= Yeorr
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A RE
ADIO

A highly improved Crystal Receiving Set.
insuring very fine tuning. Extremely prac-

licnl_ for amateurs as well as pl;ofessior_lal:.
Receives radio messages and music within a

radius of 25 to 50 miles. Not a toy. Com-
pares with the best erystal sets made. Com-
plete except aerial wire and receivers. We

can furnish best 3000 ohm receivers if desired
at $10.00 extra. Send for it to day at the
special introductory price—$4.90 prepaid.
All orders receive prompt attention.
THE TAVEL RADIO COMPANY
721 Cass Avenue. Detroit, Mich.

“STANDARD”
VARIABLE
CONDENSERS

Excell through sub-
stantial mechanical
construction, show
even calibration
curve, low resistance
and low lead di-elec-
tric loss.

11 Plates, Cap'y 00025 + M. F 8235
I ST 0005 4 MUF 285
43 b 001 M. F 3.60
63 . 0015 <+ M.F.. 5.50
Hard Rubber Graduated Diais, 3° 75¢. 4° 1.00
Variometers wired and assembled 4.00
Sockets, single, $1.00; double. $1.75; triple, 240

“STANDARD'" IMPROVED RHEOSTATS
A departure from the customary design. WIill 1ot
¢ause nhoise In the receiver. Reslster cainnot come
lose. Price with knob and polnter $1.00.
We ship, postage prepald, upon receipt of price
All “Standard” products Are Fully Guaranteed.

STANDARD RADIO PRODUCTS CO., 209 Fulten S1, N. Y,

LCOK AHEAD!

Men who understand and can operate
radio apparatus are in increasing demand
as operators and salesmen at good salaries.

We have trained thousands of successful
radio men. Let us train you. Complete
course covers k

Arc, Spark and Vacuum Tube

Systems

Send for free illustrated bookldt.
| Y.M.C.A. RADIO SCHOOL

152 East 86th Street - New York City
““The Best Radio School in the East'’

For Distilling Water, for Chemical
Experiments, Storage Batteries, etc.
Ti Screw Top

Postage & Insurance 50c Extra.

Chicago & \West 75¢ Extra.
Prices on ia-ge and special
made cans by request.

These cans furnished with 34

3 Gal. $4.55 |

G Gal. 5.50 or }4 inch unions.

8 Gal. 'H:)l) Copper Tubing J

10 Gul. 10.50 8 35 1o soft copper &=
12 Gal, 12.50 tubing 15¢; ¥ in =
15 Gal. 15.50 tubing 25¢ per foot.

Deposit Required on —;;:'
AleCu.x 0. Dq.uOr"lers E:fé
Write for FREE, CATALOGUL

NATIONAL CAN CO.

1826-CC Ridge Avenue, Phila., Pa.

 COPPER CANSM

RADIO DEALERS
AND MANUFACTURERS

We have them—all parts needed for the radio
trade promptly delivered.
Send us your requirements for prices

SMITH ENGINEERING CO.
One Union Square New York City

|

.culations required, and after some

Book Review
Continued from page 503)

cine ball and general apparatus. But instead of
exercising the muscles of his eves, he takes xrca
care of them, sparing them every cxertion an
strain, and doing his hest to reduce their nower
of accommodation, and undoubtedly in mary
cases, injuring them by the treatment or rather
absence of treatinent which he gives them. Grad
ually pcople are awakening to the idea that the
defective eye may be improved by proper exer
cise of his muscies and by simple manipulation
applied by the skilful hand. The illustrations
in the book present examples of woaderful work
donie by Dr. Bates’ methods. There are many
people wearing glasses. who would be much be
ter without the:n. But in many cases theve is
danger that the eyes have heen permanentl
irjured by dependence on the weakening lense
ol the spectaclcs and eye-glasses. We adviss
those who think of adopting cye-glasses to read
Dr. Bates’ interesting treatise.

ELECTRICAL WORKERS' FRIEND.
By J. A. Smith. Second Revised Edi
tion. Cloth covers, 5" x7 79 pages.
Published by Smith & Smith Publishing
Co., Pittshurgh, Pa

A most practical set of diagrmms, eighty 1N
ber, with a data sheet printed on the back oi
seventf' of the diagrams, the whole mounted in
loose leafl style, tells how to wind stators and
rotors., A certain amount of text is given first. with
accompanying diagrams aund the arithmetical cal
fificen pap
or this more general matter, page after page of
winding diagrams follow

PREPARED RADIO MEASURE
MENTS. By Ralph Batcher. E. E
Cloth covers, size 6'3” x9”. 138 pages.
Published by Wireless Press. New York
City.

It is one thing to buy a $20.00 radio recciving
set. put it up in your parler, listen to jazz music
and various phonograph records on week-day
cvenings and to sermous and alleged sacred con
certs on Sunday evenings, and another thing
to build an inteliigently constructed sending and
receiving station witli proportions, capacities,

nd inductances properly calcuiated and dis

tributed. Mr. Batcher in the introduction says
in the first sentence, that a large amnount of
radio equipment is constructed by amateurs witl
the cut and try method, and even the comnes
cial and engineering ficlds are not free from
those who use this method But to go at radioc
work scicntifically requires cousiderable kunowl
edge of the higher mathematics. The present
work substitutes charts for wmathematics, tl
siid charts 10 be solved ly the use of
straight-edge or rule. [t is the last simplitic
tion of graplic metheds for gelting mathen
cal results. Graphical solutions are not alway

1o be recommended. They sometimes are the

lazy man's way of attaining a vesult. But 1l

methods here given are quite admirable, and we

would like to see them applied in other fields.

THE AIRLINER AND ITS INVEN
TOR. ALFRED \W. LAWSON. By
Cy. Q. Faunce. |IMNustrated. Cloth

: ,
covers, size 6” x913”. 206 pages. Pub
lished by Rockcaste! Publishing Co
Columbus, Ohio
An aspect of advertising Mr. Lawson's achieve-

ments and views seems to permeate this preduc
tion. but the illustrations are so very interest-
ing and even the personalities of the bovk, 1
cluding a picture of a man shaving himself in a
moving airship. give it interest and perhaps
real value. l.awson’s prophecies. whose
detail kindly stops with the vear 10.000 A.D
tells of all ‘sorts of wonderful things that man
will do, and gives us the comforting conclus.on
that after 10,000 A.1)., man will begin to de
velop in real earnest. There is no index. but
we hardly think one is needed.

CONTEMPORARY SCIENCE. By Ben
jamin  Harrow. Ph.D. Flexible cloth
covers: size, 4"x6,”.  Published by Boni
and Liveright. New York
This is a very attractive little work. It is a

collection of papers by the highest authorities on

twelve important divisions of natural science.

Irving Langmuir, Sir Charles Parsons. Simon

IFlexner, figure among the authors. so it is cvident

that the compact little hook certainly contains the

Inplzhcst class of sciemific literature. Very prop

erly, Einstein’s Law of Gravitation. treated by

Prof. J. S. Awmes of Johns Hopkins University, is

the concluding chapter. Dr. Benjamin Harrow i:

daring enougl to give a brief chapter on enzymes

and really tells a good part of their story in cight
or nine pages. I'rom the Rockefeller Iustitute Dr.
Jacques Loeb gives a treatise on the natural death
aund the duration of life.
4 paper composed of two of lis lectures on surgery
and medicine before and after Lister taught the
doctrine of cleanliness in surgery. \We cannot
commend this little book too hxghf'y, although we
have noticed several misprints.

Prof. W. \V, Keen gives

_» NOWireless
l'eceivingset '
is complete
without 7.

HEN the club

House Com-
mittee meetsagain,be
sure to propose the
installation of a wire-
less receiving set.

If equipped with
MagnavoxRadio(the
reproducer supreme)
the club, lodge, hotel

or home wireless

Ryl
fc"é}g& station will furnish
7 everybody the best of
1‘{/ { dance music, con- |}
; certs, market reports,

world news events
and entertainment—
something or other
going on almost
every hour!
Any radio dealer will dem-
onstrate, or wrlte us for

illustrated folder and
name of nearest dealer.

The Magnavox Co.

Qakland, California
N.Y.Office: 370 Seventh Ave.
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ELECTRICAL EXPERIMENTERS

SKINDERVIKEN

TRANSMITTER. BUTTON|

MOST SENSIT

\rOU can easily make a highl: R. H. Gernsback, editor of

sensitive detectophone by using AS A this magazine, who is the
a Skinderviken Transmitter Button dean of electrical experimenters,
to collect the sound waves. You said: “In the writer’s opinion,
can build vour own outfit without PREMIUBI obtained by actual elaborate tests,

buying  expensive  equipment.
Think of the fun vou would have with such an
instrument! It’s very simple, too, and inexpensive.

You can install an outfit in vour home
and hear the conversation being held all

the  Skinderviken  Transmitter
probably the most efficient device
kind on market today, due to its

simplicity and other outstanding features.

Button s
of its

Should have a great future.”
over the house. You can connect up differ- The same circuit connections apply to
ent rooms of a hotel. 7This outfit was used all experiments, regardless of how the
by secrel service operatives during the Wanr. transmitter button is mounted.
It is being used on the stage. l The Skinderviken Transmitter Button
So much for its commereial adaptations! Actual size. operates on one or two dry cells. It

You can procure apparatus of the same tvpe.

often happens that two cells produce too

Truamnn One of the main much cumrrent and
advantages of the the sounds are

‘ Skinderviken deafening. We re-

Bt borton vioun Transmitter commend cither

Button lies in its ultra-sensitiveness. You ean nlace
it In any position vou like. It is the greatest in-
vention in microphones and has won recommen-

one fresh cell or
two worn out cells. " souene
We have acquired a limited amount of these

dations from men of high standing in the scientific Transmitter Buttons and offer same free to
world It is being used all over the world. You our subseribers as a Premium, with a one

can mount it most anywhere. Card hoard hoxes
stove pipes, stiff calendars and hundreds of other
places will suggest themselves to vou. The buttons
cannot be seen by any one in the room as they are
so small and light. Only a small
brass nut is exposed to the view.
The only instruments nceded to(
complete a detectophone outfit, in

TFALKING W T
WATEAGLASS, ¢

Recover Puaced Puorr
o Cieat Bor (Mav st S-!T'mu)

Distant
Receven

addition to a Skin-
derviken Transmit-
ter Button are a
receiver, battery,
and, if desired. an
induetion coil.

f Lanmpeavmen
Soa Tou luyng

MUSIC AT A
DISTANCE

vear subseription to SCIENCE AND INVENTION.
These Buttons sell everywhere for $1.00
and are worth it. We send you one prepaid
upon receipt of the coupon below and the
subscription price of our maga-
zine. Do it today.

EXPERIMENTER PUBLISHING C0.

53 PARK PLACE
New York, N. Y.

%

| USE THIS COUPON
EXPERIMENTER PUBLISHING CO., INC. NI s iy o 57 oo Foaimes & b madhs T o TR A alh s & o D 8 b s
53 Park Place, New York, N. Y.
Gentlemen: AUddTess R T Bt s a2 mns W o m o ate vm amt e o e a3 &
Enter my order for one vear’s subscription, and send me as Tow
. . ] ; own
special premium, free of charge, one Skinderviken Button.
Enelosed find $2.50 (Canadian and Foreign, $3.00). State....................
S. 1. 9-22
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The Slot-Machine
Radio

By H. GERNSBACK
(Continued from page 442)

Sunrmnsmenmne

As for the slot-machine operation, this is
accomplished as follows: For an entertuin-
ment of this kind we may assume that 25
cents for a duration of two hours would not
be too much, and would not be objected to by
the user of the machine. A hotel guest, let
us say, consults his paper and finds out that a
certain station is sending, at 8:00 P. M., an
entertainment in which he is interested. He
puts the quarter into the slot, and for 25
cents he gets two-hour entertainment.
A clock lial is shown on the face of the instru-
ment, and this operates in such a manner that
it automatically cuts off the circuit when the
second hour is reached. The user, by looking
at the clock, can see how long the entertain-
ment will last; then, if he wishes to have more
than two hours, a new payment is to be made.

Contrary to popular belief, a machine of
this kind is not very expensive, and if pro-
duced in quantities it is possible to manu-
facture such an instrument for $100.00 or less.

A slot-machine radio outfit, as here de-
scribed, is one way of purveying radio enter-
tainment to the public, and when it comes
to hotels there is another method which
might be found very desirable, especially
in the better cla of hostelries; namely,

515

COLUMBIA far~s

Price, $5.50

i ial, $6.50 -
With Dial, $6 &

COLUMBIA 180°
MOULDED VARIOCOUPLER

A MOST eflicient 180° coupler designed for sharp
tuning from 150 to 630 meters.  Stator made
of a highly dielectrical composition. Rotor of
moulded hard rubber; both wound with green
silk covered wire. All metal parts nickel plated
and mechanically correct. Ten taps are provided.
Has 3/16" shaft with spring tension to insurc
electrical contact; basc and panel mounting.

COLUMBIA
MOULDED VARIOMETER

superior instrument vith the Stator and Rotor

of mouldsd hard rubber. Accurate electrical and
mechanical construction throughout; designed for
best volues of maximum ana minimum inductance
and minimum distributed capacity. Has 316"
shaft, with spring tensicn to secure electrical con-
tact. Adap:ed for both base and panel mounting.
All metal oarts highlv nickeled. An essential
radio instrument of heasty and efficiency.

to make a slight extra charge on the price of
a room, where the radiophone is to be used,
and either a special key to unlock the main
radio circuit switch could be furnished the
guest when he registered ut the hotel, or
the sets might be locked an<' unlocked
electrically from the clerk’s desk.

No «oubt, this radiophone instrument wilt
later be arranged for carrying on wireless
conversation with subscribers in other cities,
when the radio telephone comes into use.

Now Ready !

The DICTOGRAPH /

Radio Loud Speaker |
or the Home |

HE Radio public has been waiting for the Dictograph Radio Loud

Speaker.  Perfected by Dictograph Products Corporation, the

pioneer manufacturer of loud-speaking telephiones. and world-famous
for its sound-transmission instruments; the same supreme quality as other
Dictograph products.

Years of experience have made possible this new lLoud Speaker—the
best in the world—and sold at a price that gives you DICTOGRAPII
quality at no extra cost. The great, assured demand has made possible a
reduction from the price originally announced.  [nstead of $25, it is only
$20—complete with 5 ft. flexible cord.

See the Dictograph loud Speaker at your dealer.
supplied by local jobber—or inquire direct.

COLUMBIA

Columbia A pparatus will add besuty and cthciency to your nutht Var able Condensers,
23 plate, $3.50; 43 plate, $4.50. Bakelite or Hard Rubber Dial and Knob, $1.00.

If your dealer dves not stock our ilems, send your order direct

OLUMBIA 2756 Diversey
A DIO Avenue

R
ORPORATION~ Chicago

Illinois

P
A

Deulers can be

DICTOGRAPH ?20
i gﬁ?: ¥ Radio HEA.D SET

5 ft. laxible cord
Price Ask for the Dictograph tiead Set—the
le best Head Set in the world, regardless of
v price. ‘T'he naume Dictograph is your guaran-
tee of supreme quality. It insures the most
sensilive and accurale (ransmission of sound
known 10 Radio.

I'lhie Standard of the World

The Dictograph Lond Speaker is beautitully constructed;
the cabinet is of hardwood, ebony finished. with die cast
black enameled aluminum tone arm.  The horn is spun cop-
per. highly polished. French lacqoered. non-tarnishable.
Completely equipped with 5 ft. {lexible silk cord. For any
o i vacuum tube receiving unit. No extra batteries required.

DICTOGRAPH PRODUCTS CORPORATION

220 WEST 42d STREET Branches in All Principal Cities) NEW YORK CITY




plies, automobile accessories, the opportunit
of the month,

accepted,

Ten per cent. discount for 6

Advertisements in this section twelve cents :
should accompany all classified advertisements unless placed by an accredited

issues, 20 per cent. discount for 12 issues.
Advertisements for the November issue must reach us not later than September 20

The Circulation of Science and Invention is ov
EXPERIMENTER PUBLISHING CO

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms, d

a word for each insertion. ¢
advertising agency.

It will pay you to read and investigate the offerings
ealers and amateurs from all over the country. No matter what you may be secking, whether sup-

v to make money, or anything else, you will find listed here the best and most attractive specials

Name and address must be

Objectionable or misleading advertisements not accepted.

er 160,000 and climbing every month
.. INC., 53 Park Place, New York City, N. Y.

included at the above rate. Cash
No advertisement for less than 10 words

Aeronautics

Agents Wanted (Continued)

Boys get Hying model aeroplane free.
Shop. 3050 Hurlbut Ave., Detrolt, Mich.

s IR

Write to Aero

Agents Wanted

Agents Wanted in every city and town to sell standard
radio apparatus. Attractive dlscounts given. If inter-
ested, write us at once stating age and radlo experience.
Wilmington Electrieal Specinity Co., Ine., 912 Orange
8treet, Wilmington, Delaware.

Live Agints muke $10 Day selliug Eureka Stralner

and 8plush Preventer for every water faucet. Tuakes on
sight.  Widely advertised amd known. Get details today.
A. 1. Seed Fllter Company, 73 Frankl} New York,

A Business of your own—NMNiake sparkling glass name
Plntes. numbers, ‘checkerbourds. medallions, 8igns; big
llustrated book Free. E. Palmer. 513 Wooster, O,

Agents—Big returns, fast ofMee seller: particulars and
amples free. One Dip Pen Co., 12 Dally Reeord Bldg.,
Baltimore, Md.

Money-back guarantee makes Premier Sharpener fastest
seller. Hundreds getting rich. You can. Write Premier
Mtg_Co.. 819 B Grand Bivd., Detrolt, Mich.

Agents, $60 to $200 n Week, Free Samples.
8ign Letters for Store und Oice windows, Anyone ean
do It. Big demand. Iiberal offer to general agents.
Metallic Letter Co., 433Z N. Clark 8t.. Chieago.

Only one sale a day means $200 per monthi Five
sules. $1,000 per month! Marvelous new adding machine
Retalls $15.  Work equals $350 miachine. Adds, sub-
tracts, multiplles, divides automatleally. 8peedy, accu-
rate. durable, handsome. Five-year gunraniece. Omces,

Cold

stores, factories, gurages, buy one to dozen. A fortune
for live angents. Write quick for protected territory and
free trial offer. Lightning Caleulutor Co., Dept. W,

Grand Rapids, Mich.

Big money and fast sales. Evorg owner buys gold
initlals for his auto. You charge $1.50; make $1.35. Ten
orders dally easy. Write for particulars and free samples.
Americau Monogram Co.. Dept. 71. Fast Orange, N. J

Business Opportunities

Formuias by Experts, ditferent, dependable.  Interesting
qn(mn free. D._Thnxly Company, Washington, D

Enter a New Business. Earn $3,000 to $6,000 y 1y

Sales Rcpresentative wanted In every county to give
all or spare time. Posltion worth $1,200 to £3.000
yearly. No previous experience or capital necessary.
Write for full particulars, A. F, Silver-Chamberlin Co.,
Clayton, N. J.

in pr 1 fees making and fitting a foot speclalty,
openings everywhere with all the trade you can attend to.
easlly learned by any one at home In u few weeks at small
expense; no further capital required; no goods to buy:
job hunting, sollciting or agency. Address Stephenson
Laboratory, 18 Back Ray, Boston, Mass,

Agents—Snappiest Household Line on Earth, Red Hot
sellers, steady repeaters, 100 per cent. profit. 350 Heht
welght, fast selling, popular priced necessities. Agent's
Outfit Free. Get busy—quick. Write today: postal will
do.  American Products Co., 7763 American Bidg., Cin-
cinnatl, Ohio.

$75.00 to $150.00 weekiy. Free samples. Lowest priced
gold window letters for stores, offices und autos. Anybody
can do it. Large demand. Exclusive territory. Aeme
l.etter Co., 2800T Congress, Chicugo.

We want men and women who are deslrous of making
$25.00 to £200.00 per week, clear profit from the start in
4 permanent business of their own. Mitchell’s Magle
Marvel Washing Compound washes clothes spotiessly clean
in ten to fifteen minutes. One hundred other uses in every
lome. Nothlng else like 1t. Nature's mightlest cleanser.
Contains no lye, llme, acld or wax. Free samples make

sales easy.  Eunormous repeat orders—300 per cent. profit.
Exclusive terrltory. We guaruntee sale of every package.
Two other '‘sight sellers’” and sure repeaters give our

agents the fastest selling line in the country. No capltal
ur experience required. Baker, Ollo, mude $600 last
nionth. _You can do as well. Send for Free Sample and
proof. L. Mitchell & Company, Desk 79, 1302-1314 E.
61st, Chicago, Hi.

i TR o o

g,

Automobiles

Earn blg money fast applying gold Inltials to autos.
Every owner buys—$1.35 proflt on $1.50 sale—partlenlars
and_samples free, Write quiek. Lithogram Co., Dept.
19, East Orange, N. J

Free. Formuls Catalog.
Ing, Chicago.

Your Chance to make big money silvering mirrors, auto

Laboratorles, Boylston Build-

reflectors, metalplating, Outfit furnished. Write for
partleuiars. International Laboratories, Dept. 25, 309
5th Ave., New York
-
Agents. Our soap and tollet article plan Is a wonder
get Iourl free sample case offer. Ilo-Ro-Co., 138 Locust,
St. Louls.

Agents -{ur wy pu(e—nlilllxhl-d_ﬂr\'hlg lnnui i
stalled on any car.
Cleveland, Obio.

Complete Selling Outht Free. Tuke orders for Goodyear
Guaranteed Haincosts from pocket size Style Book. Better
goods  Lower prices. Blg Saving bv selllng direct makes
sales easy. No experience needed. Quality, I’rice and
Styles get the orders. Write Qulck. Goodyear Mauu-
facturing Compeny, 1927-C Goodyear Bullding, Kansas
City, Mo.

We wish repressentatives in every community to secure
subscriptions for Seience and Invention, Radio News, and
Practical Eleetrics. This I8 2 wonderful opportunity for
Amateur Radlo Enthusiasts to make big money quickly.
Write Experimenter Publishing Co., Inc., 53 Plark Pluce,
New York City.

Great Profits Assured capable men jolning immediately

‘an be in-
A. Halllwell Co., 10559 Glenville Ave.,

oatlonal organization for Evenflo Self-filling Ink-pencil
Pen. Writes with ink instead of lead. Send for Profit
Proposition.  Evenfio Pen Company, Dept. 63, Qrand
Rapids, Mich,

Ambitious men, write today for attractive proposition,
selling subscriptions to Amerlea’s most popular automobile
and sportsman’s magazines. Quick Sales. Big profits.
Pleasant work. Digest Pub. Co., Butler Bldg., Cin-
einnati, Ohlo.

Agents—Here s your opportunity to own an inde-
pendent business distributing high-class household spe-
olalties that repeat. Stamp brings valuable information.
Dwyer Mfg. 16 Hawkins 8t., Somerville 42, Mass.

Big Earnings and Steady Repeat Business assured agents
selling to women and homes, finest, most complete line
toilet preparattons and s ialtles. Sure Success Plan.
Get details today. Colonial Chemienl Company, 631-0.
Penn Avenue, Pittsburgh, Pa.

$10 a Day and More, our new book, shows clearly how
¥ou may gain sure success and Iarge protits selling Guar-
anteed Hosierv and Underwear factory to family. It is
Free. Write today. C. & Company, 37-E Grand
Rapids, Mich. 7

Make $25 to 350 week representing Clow's Famous
Philadelphia Hosfery, direet from mill—for men, wonen,
children. Every palr guaranteed. Prices that win. Free
book ** How to Start” tells the story. George Clows Com-
pany, Desk 27, Philadeiphia, Pa.

300% profit: Whirlwind Seller.
Washing Compound. No Rubbing.
tomers. Samples Free.
Irving Park, Chicago.

Agents—Best seller; Jem IRubber Repalr for tires and

Klean-Rite. New
Premiunis for Cus-
Bestever Products Co.. 1945-Z

tubes; supersedes vulcanlzation at a saving of over 800
per cent.; put it on cold, It vulcanizes Itself in two
minutes, and is guaranteed to last the life of the tire

or tube; sells to every auto owner and accessory dealer.
For particulars how to make bix money and free sumple,
8ddress Amazon Rubber Co., Dept. 601, Philadelphis, Pa

Automoblle Mechanlcs, Owners, Garagemen, Repalr-
men, send for free copy Ameriea's Popular Motor Magazine.
Contalns heipful instructive information on overhauling.
Ignition wiring, carburetors, batteries, ete. Automobile
Digest (9541) Butler Bidg., Ci ti

Start! Auto Top Building—New inventlon—Particulars
Free. Address Schises, 19 So. LaSalle St., Room 1229,
Chicago, M.

Books

Radio Building books 25¢. Amateur Electriclan, 10c.
Toymuaker Books, 10c. 64 pages each. 150 kinds mechan-
leal puzzles leader and eatalog 10c. Western Puzzle
Works, 15, 8alnt Paul, Minn.

Weigh What You Should—"Anti-Fut" reduces a pound
@ day.  “Antl-Lean” Adds welght. Drugless, Rational
and Guaranteed to Produce Normal Weight, Elther, $5.
N0 additional expense.  Self-Culture Soclety, SE516
Glendale, Calif.

Hypnotism—Banishes disease; controls others: astound-
ing exhibitlons easy 1 $1.00. ''Mind-
reading’’ (any distance); simply wonderful, wonderfilly
simple, 30c. Satisfaction guaranteed. Book Catalog and
~Hypnotic Wonders™ free. Sclence Institute, ES 1014
Belmont, Chieago.

Electriclans' Examinations:
answers with dlagrams, symbols, tables, notes and formulas
for preparation for \icense. $1.25 by mail. Agzron
Shapiro, 296 Broadway, New York.

Vibrations — Light — Color — Sound. Literature Free—
ftevens Publishers, 212 Stockton, 8an Francisco.

Sexological Llterature, the most extensive, Catalogue
sent on request from the original Modern Book Soclety, 5
Cotumbus Circle, New York

Free. Upon request | will send you filustrated litera-
ture describing the following entitled hooks: Astrology,
Character-Reading, Clairvoyance, Concentration, Enter-
talnment, Healing, Hypnotism, Mechunics, Mesmerism,
Mysticism, Occuitism, Personal Magnetism, Salesman-
ship, Success, Seership, Mediumship, Will, Yogl Philoso hy,
(‘.nzlrluz Crystals, etc. A. W. Martens, J. O. O., Bur| Ing-
ton, Ia.

Perpetual Motion, by Percy Verance. A history of the
efforts to discover same from earllest days to the present,
together with a sclentific discussion regarding the possi-
bility of its uitimate achievement. Profusely Hlustrated,
357 pages. Price_postpald, $2.00. The. Enlightenment
Speeialty Co., 305 Fourth St., Edwardsviile, 111

Book of questions and

Central Indlana Manufacturers now marketiug an en-
tlrely new Auto Accessory that mukes night driving safe,
eliminating glare from approaching headlights, want general
sales manuagers to open braneh office, handle exclusive ter-
ritory and munage salesmen. Some investment NECessary,
Profit possibitities practically unlimited. Ray Filter Auto
Co., Marlon, Ind.

Join National iInstitute inventors, 118 Fuiton, New
York Clty, strong protectlve membershlp soclety. Will
secure, develop, munufacture, market patents. Dues $10.
Booklet free.

Make money at home making toys and novelties, send
5e. for samples and particulurs. New 8peclalty Co., 417
E. 71st St., New Yorl

Doliars yearly in your backyard. No mushroom dope.
Partleulars free. Metz, 313 East 80th, New York,

Profitable sales by mall come from using rellable, au-
thentic malling 1lists. 20,000,000 accurate names, any
classineation, originul compllation. Martinek Company, 67
Humphrey St., Corona, N. Y.

Wil pay cash for sole right to novelty idea or invention
thug’ r&nus for 10c. Address Lock Box 66, Statlon F,
N. Y. City.

Make $15 dally In manufacturing Meerschaum pipes.
This is n one-man proposition. Send $2 money order for
detalls. G. Hielscher, 111 W. Matn St., Seattle. Wash,

Good Income spare time refinishing chandeliers, brass
beds, autos by new method. Experience unnecessary,

Write for free samples showing
Ave. "D, Deeatur, 111

Be a Detective. Travel. Excellent opportunity. Fas-
cinating work. Experience unnecessary. Particulars free.

finighes. Gunmetal Co.,

Write American Detective System, 1969 Broadway, N. Y.

Chemical Expert wiil r;rnl-sl; formulas and trade secrets,
A D, 238

All lnes. Lists free. W,
Gordon Ave.,, Syracuse, N. Y.

" S

Cummings, Ph.

LTSN B e

Stamps and Coins

Calitornla Gold, quarter size and German 5 pf. 30c.
¥1lllu coln and catalogue 10c. Homer Schultz, King City,
Mo.

Californla Gold, quarter size, 27¢.; half-dollar size, 53¢
Colunubian nickel and catalogue, 10c. Norman Schulz
Box 148, Colorado Springs, Colo.

Stamps—20 Unused, all Diflerent, Free. Postage, 3
Mention paper. Quaker Stamp Co., ‘Toledo, Ohio.

Nowfoundiand stamp bargains! Lista sent. Rov, Dutler,
St. Georges, Newfoundland.

pim i, nan " I

War Relics and Photos

World War Rellcs collected from Europe’s battlefelds.
Catalogue 10c. Photos, actual warfare, 275 dift,, §:
Sample set 14 views 25c. Lieut. Walch, 50 Fort Greene
Pl.. Brooklyn, N. Y.

o (ORI o

Wireless

Wireless Questions Answered, 2 for 25¢. Electrical prob-

lems solved, low rate. FErnest's Radio School, 484y
Easton_Ave,, St. Louis, Mo.
"~ This Is Real Service—Panels ¢ut to order, smooth

sawed edges. We cut them exactly to size and ship the

sume day your order 18 received. 1{-in. thiek, 13%ec. per
square Inch; 5/16-In. thiek, 2¢.; 3-in, th,ck, 3¢.; 7/16-In
thiek, 3%e.; !4-in. thick, 4e. Why pay more? These

radio panels are made of the highest 9
This material possesses high dielectrie strength, is inexpen-
slve, unbreakable and easy to work. Our speclal offer, radio
panels 6x6x%-in., 50c.; 6x12x}4, $I We also carry a

Back Issuves of this and other magazines supplted by
Roston Magazine Exchange, 107 Mountfort 8t., Boston.

stock of fibre rod and tubes, the real thing for
electrical insulation. Special prices quoted upon appliea-
tion.  We pay postage. Radio Instrument & Panel Co.,
Box 75, Cicero, Jllinols.

Telegraphy

Telegraphy (Morse and Wireless) and Railway Acoount-
Ing taught thoroughly. Big salarles. Great opportunt-
tles. Oldest, largest school. All expenss low—can earn
large part.  Catalegue free. Dodge's Institute, O St.,
Valparaiso, Ind.

Ventriloquism

Ventrlloquism taught almost anyone at home. BSmall
cost. Send 2c. stamp today for particulars and proof.
Geo. W. Smith, M 92, 125 N." Jefferson, Peoria, HI.

516

Build your own radiophone. Instruction book, ten cents.
Radio Service Inst., U. 8. Bank Bullding, Washington, D. C

Variable Condensers, 43 plate, regular price, $4.50; now,
$3.75; 21 plate, regular price, $3.55; now, $2.80. Switch
contacts, 1¢; switeh levers, 35¢; nickel binding post, de
each.  Crystal detectors, $1.00. Bakelite, 3/16 inch. 2¢
per square inch. Charts for bulldine your own tuner,
50¢: for detector and amptifier, 50c. Pottstown Radio
ply_Co., Pottstown, I"a

Something New In Radlo. A unique crystal set deslgn
that will permit sharp tuning. Cheap to construct. Send
25¢ money order or coln for blue print. J. F. Jeannin,

2248 Lawrence Ave., Toledo, Ohio.

A-1 Galena—Perfect; tested and guaranteed: imbedded
In special metal; price 35¢c., AA-1 Galena {Genuine) 50c.,
postpuld. Nationul Specialties, 328 Union Sq., N. Y. C.
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Charters '| For the Photographer | Models
Charters: Delaware; best, quickest, cheapest., most Have You a Camera? i 1or Iree sample of our big Models, dies, contract manufacturing. acodern shop,
lbera!. Nothing need be pald in_ 1o business: huld magazine, showing how to nuke better pletures and earn lowest prices. Wnite for folder. Adam Fisher Mfg. Co.,
meetings anywhere, Free forms. Colonial Charter Co.. money. American  Photography, 465 Camera ilouse, 205 St. Louis, Mo.
Wilmington, Del. Boston 17, Mass.
« w IR i HOUR I 1 L
Chemistry Games & Entertainment | Manufacturing
Chemical Books, new and old. 8tate Iype and branch Tricks, Puzzles, Jokes, Magical Apparatus, Plays, Stag ' To Order: Metal articles, Models, Tools, Patterns.
deslred. Humphrey & Company, Logan. Towa. Supplies. Mind-Reading Acts and Sensatlonal FEseapes. Experimentlr Manufaeturing.  Inventlons developed

Learn Chemistry at Home, Dr. T. O'Conor Sloanc,
noted educator and sclentific authority, will teach you.
Our home study correspondence course tits you to take 1
position as chemlst. See our full-page ad on page 425 of
this isstie. Chemieal Institute of New York, 140 Liberty
Street. New York Clty.

Announcement—To make room for our new Radio De-
partmient, we are reducing our Chemleal Stock, and offer
our ligh-grade laboratory apparatus and glassware  at
reduced prices.  Free chemlcals with every ovder. Send

for frev catalogue. D. Altman Company, 225 East 110th
8t., New  York. . B o

How to Make and Use Small Chemical Laboratory, 109
pages, illustrated. Construction of latoratory furniture,
electrie furnace, balance, generators; inorganic chemistry,
ete., fully explained. 75¢ prepald, inciuding free catalogues.
1. Altman Company, 225 East 110th St., New York.

Correspondence Courses [

Correspondence Courses at less than half original prices.
sny school, any subject, for met or women, Hulletin 1078
free. Uscd Courses hought. Instruction Correspondence
Exchange, 1966 Broadway, N. Y

Doflars Saved. Used correspondence courses of all
kinds sold, rented and exchanged. [Llist free. (Courses
hought.) Tee Mountalu, Plsgah, Alabama.

Coirespondence Courses, all subjects, sold on Repurchase
I"lani; sent on approval.  \We save you half cost or more.
Radlo Courses at reduced prices. We are authorized
Jistributors of 30 courses. \We huy used courses for eash.
Send for free catalogue. FEconomy Educator Service, Inc., |
1664-11 Broadway, New York,

Learn Radio.  (wnlgraph, books and simplified lessohs
furnished  very reaswnahle.  Write for sample lessn.
Ernest’s Radlo School, 4849 Faston Ave., St. Louls, Mo.

Duplicating Devices

~Modern® Duplicators save Time, Labor and Mone
Gets  Busitess. Reproduces Typewrltten or  Penned
Letters, Prawings, Lessons, Musle, Menus, Blds, Notices,

Specificatlons, Maps or anything in one or more colars,
Prints two per minute. Special Sale on. 30 Days Free
Trial. $2.25 up. DBooklet Kree. B. 1. Durkin-Reeves
Co., I'ittsburgh, Pa.

Educational

Used corrcspondence courses rentod.  Courses bought.

1. 1 Henderson, 154 Kidge Ave., Yonkers, N.Y.
“"Used correspondence courses bought and sold. My prices
ace the hest. A J. 1

Brooks, Hookset, N. 1

Correspondence school courses, only onc-quarter oflglnal
prive.  Send for free price lat. 1,000 courses, Used oourses
hought.  Studenta’ Exchange, 47 West 42d St., New York.

. |

Electrical Supplies & Appliances

Powerful Electro-magnets, six volts, [ft forty pounds,
$3.25; seventy pounds, $1.00; 150 pounds, $5.50. Batls-
faction guarenteed. J. Nauta, 141 Butler St., Paterson, |
N, L

Ford Owners

gallon on cheapest gasoline
uslug our 1922 carburetor. Increase:l
power ; styles for all ibtors: attach yourself.  Moncy
back gnarantee; 30 days’ trlal.  Big proiits to agents.
Air Frictlon Carburetor Co., 3226 Madison St., Dayton,
Mio.

Fords run 34 mlles per

or half kerosene,

" wan s

For Inventors

Inventors, protect yourselves. Record ldea hefore ex-
posing it w aunyone, even myself or other attorneys. Kicin
Cons. Eng. Iteg. Patent Attorney, 21 Park Row, New
York. I

“Inventors’ Guide” frce on request. glves valuable
advice and information for all inventors. Write Frank

lLederman, Reglstered Patent Attorney, 7 Park Row,
New York. . _ B, -
Tnventers—I1f you have an idea, belore spending un-

necessary money for a paient, write Inventors & Engineers
Consulting Ca., P. O. Box 344, Washington, D. €

900 Mechanical Movements, also {llustrations expluin-
Ing 50 Perpetual Motions. My book, “Inventor's Uni-
versal Educator,” fifth edition, tells how to procure and |
sell patents. Government and other costs. Covers the
matter from A to Z. 160 pages elegantly bound. Con-
talns noted decisions of U. 8. Supreme and State Courts
on patent cuases. Mechanleal Movements greatly assist
inventors, suggest new ldeas that may prove of great sakd
in perfeeting Inventlons. Tells how to select an attornev
Has valuable information regarding Putent. Sharks. Selllng
Agents and Brokers. Price 82, Postage free everywhere
¥red G. Dietrich, 603 Ouray Bldg.. Washington, D. C

Get Patents Yoursell, setl them yoursell. Application
planks and full Instructions $1. Theodore A. Cutting.
Camphell, Callf.

P
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Formulas

Formula Catalog. Laboratories, Boylston

Free

Bullding, Chicago.
1.000,000 For mulas and Trade-Secrets. 1,016
R0. Englewood ook 8hop., 7021B-So.

page
81, Winchester,
Chicago. ) - R

Formulas- -Calalogue frec. Hillside Laboratories, 7uz1
B-So. Winchester, Chleago.

nd  10¢. for 160-page allustrated 1922 professional cala-
jogue. Oaks Magical Co., Dept. 549, Oshkosh, Wis.

Health

Send for free clrcular on Prophylaxls and other per-
missible Toplcs of Medical Interest for men only. Address,
The S8uhr Co., West toboken. N. J

Tobacco or Souff Hablt Cured or 1o pay; $1.00 I cured
Reme(ll sent. on trial. Superba Co.. 8. A., Baltimore, Md

Pyorrhea (Rigg's Disease, Bleeding or Swollen Gums
ilundreds have been helped by “ Pyorrdenl,” the sue-
cessful home Pyorrhea treatment. Purlfylng, heallng.
preventative. Full month’s treatment, consisting of
very beneficial massage pasté and an antiseptic tooth-
cleansing paste to be used In place of your ordinary denti-
trice, together with full directions for treatment. $1t post-
Ex:)ld. Or write for free Booklet " F.' Pyorrdent Mg,
>0., 439 Seventh St., Brooklyn, N. Y

Help Wanted

Cleveland Spoelalty & Mg, Co., Searsdale Ave., Cleve-
1 nd, Ohio,

We manufacture anything, deslgn and bulld speclal
machinery, develope nventions, bulld models. make (raw-
ings of every description, our facilities the best. \Vrite
for bookiet. It G. Clyne Engineering Co., 8t. Louls, Mo.

Miscellaneous

Hemstitching and picoting attachment works on any

sewing machhie, caslly adjusted. P'rice, $2.50 with full
Instructiuns.  Orlentel Novelly Co., Boax 11. Corpus
Christi, Texas. - — e
Vibrations. Lights. Colors, Sound (lllustrated), Elec-

tronle Radlo Actlye I’rinciples. \Vrite for table cuntents—
212 Rtockton, San  Franciseo, Call

Motorcycles—Bicycles

Detectives can earn big money. Execllent opportunity
‘Fravel. Great demand everywhere. [Ixperience unneces-
sary. Particulars free. Wnite. Armeriean Detective Sys-
tem, 1968 Broadway. N. Y.

Slivering Mirrors, French Plate Taught: eusv to lenrn;
immense profits. Plans free. Wear Mirror Weorks. Excel-
slor Springs

Detect|
ticulars free.
York.

Earn $110 to $250 monthly, expenses puid, as Raiflwuy
TraMe Inspector. Positlon guaranteed after 3 month:’
spare time study or_money refunded. Excellent oppor-
tunitles. Write for Free Booklet G-57, Stand. Huslness
Tralning Inst., Buffalo, N. Y

Earn $25 Wukly. spare time, wrltl_m: Tor n(,T\.:fslmpern.
magazines. Experience unnecessary: detzlls free.  Press
fyndicate, 5665 St. Louls, Mo.

Be a Detective: Excellent opnorlmﬁl‘y: wood  pay
anel. Write C. T. Ludwig, 1417 Westover Bldg., Kansas
YIty. Mo,

Men over 17 wanted. Steady work. Commence. $115
month. Government Rallway Clerks. Common education.
List positlons free. Write today. Franklin Institute,
hept. G25, Rochester, N

Be a Mirror Expert. S$34 to 310 a day. spure time heo
at first; no capltal; we traln, start yon making and silver-
1g mirrors French method. Free Prospeetus. W
trerr, Pres., 26 MeKinley 81 Baldwin, N. Y

Blg money made silvering mirrors, Dh;llnu tahlewnre,

Finger Print Expert -onuu;'uuullea.- I
Write Wagner, 186 East 79th Street, New

hoadlights, outfits furnished. N. Decle Laboratories, 1133
Broadway, New York. o

Detectives make blg money. He one. Travel 1:scl
antlng work. We show you how by heme studs AVrite

Amerlean School of Criminology. BDept. B, Detrolt, Mich

e U nor

Instruction

Learn Chemlistry at Home. Dir. T . O'Conor Sloanc,
noted educator and selentlfic authority, wil teach "you.

ur home study correspondence course fits you to lLuke
a’ position as chemist. See our full-page ad on page 425
of this Issue. Chemieal Institute of New York, 140 Liberty
Street, New York Clty.

Harding Correspondence School oltves spure nme home
study courses by mall i the following sublects: Arlihmetle,
Plane Geometrf'. Mensuration, Physles, lIKlementary Alge-
bra, Plane Trigonomeliry, Logarithms. Mechanies, Ne-
chanleal Drafting, and Tool Deslgning. J. A
76 Brighton Ave., 1Hghinnd Park, Michienn.

Learn Esperanto, The lnternatlonal Rusiness Language.
Text, 10c. W. Buchliclin, 2110 Grove 8t., Boulder, Colo.

finrding,

Languages

World-Romic System, Masterkey to All Languages. Six
Textbooks, £1.73. French Chart, 37c.: Spanish, 37c.
Speech-Organs. 37¢. Pronunclation Tables, 79 languakes,
30c. each. Languages Publlshing Company, 8 West 401l
Street, New Y

ork.

Machinery and Tools

Concreto Building Block Machines and Moids.
logue free, Conerete Machine Co.. 305 South
1. Louls. Me.

Pulleys, Grooved and Motor.
transmission machinery.  Winfleld
Buffalo, N. ¥.

Crtn
3d St
Redueling Gears,  Light
1. Kmith, 7 Lock 8t

Mailing Lists

Authentic, rellable llsts are profitable arder getters. an
supply 20.000,000 aceurate names any classifieatlon, oriu-
ital compllation. _AMurtinek Company, 65 Humphrey
Sireet, Corona, N. Y.

S————
Mail Order Business
| made $25,000 with small Mall Order Business home.

fample article, 25c. Free Hooklet, Stamp. Al Exp
Scott, Cohoes, N. Y.

-

Motion Pictures—Motion Picture Plays

ade Secrets for every

1,000,000 Formulas. P . Tr.
Ideal Book Shop, 5501-EF

T
business. 1016 _pages 21.90.
North R__ohey. Chleago.
Formulas—All kinds. Guaranteed. Catalog 2 ets
Clover Laboratories. 5501-FC. No. Robey, Chicago.
3,384 Money-Making Plans. Formulas. Trade Secreta. \

“ Kneyclopedia Business Onportunitles.” 3 volumes, $1.50.
Ideal Book Shop, 5501-EV North Robey, Chicago.

Wanted. Men and women ambilious to make money
writing Stories and Photoplays. Send for wonderful Free
noo‘l; that tells how., Authors' Press Dept., 131 Auburn,
Ny

$35 Profit Nightly. Small cupltal starts youi. NO ex-
~rience needed. Qur machines are used and endorsed

CGovernment. institutions. Catalog free. Atlas Movh g
.eture Co., 470 Morton Bldg., Chicago, HI.

Don’t huy a Blcycle Motor Attachment until you get
our catalogue and prices. Shaw Mg, Co., Dept. 6, Gales-
hurg, Kansas.

Musical Instruments

Violins. deep, mellow, soulful, on credit
for wonderful insirument. Cet detalls today.
Henning. 2424 CGaylord 8t., Denver, Colo.

em s

Easy terms
Gustav. A

oI

Novelties

Tricks. jokes, magic, Geo.

Fenner, 2401 JefTerson,

puzzles.

Calalogues free.
Louisville,

Ky.

Office Devices

Addressing machines, Multigraphs. Duplieators, Letter
Folders, M\ulticolor Presses, Check Wrlters, Dictating
Machines. Envelope Sealers, Supplles; about half new
cost.  Write for lllustrated entalegue.  Prultt Company,
172 North Wells. Chicago

o T

Patent Attorneys

Inventors: Protect your invention through A. M. Wiison,

Ine., Washington, D. €. Over twenty years of efclent,
expert, confidentlal service. Skilled in Radlo-Electrlcat,
Chemlcal and Mechanteal flekls.  Our 1922 {llustrated
booklet, glving mueh necessary and very useful informa-
tion whilch every Inventor should knew, will he sent
free upon request.  Hrompt and carefil attention. Highest
references.  Moderate fees.  Send sketel or model for our

careful opinlon and prellminary advice.  Write today to

Al . Wllson, Ine., 312-19 Vietor Bhig., Washingten.
). C. (Successor to business established In 1831 by
A. M. Willson.)

inventors should wrlie us for our book, " How to Obtain
a IPatent,” which clearly sets forth what may be patented
and the necessary steps to protect an luvention. It de-
seribes the procedure in Pateut Office and tells about
asslgnnents, licenses and trade-marks, and gives many
useful facts about patents which every inventor shoald
know. Many persons well versed in patent matters have
pronounced the book the hest of its kind they have ever
read, [t I8 written so you ean understand 1t.  Copy sent
tree upon request. ‘Folvert & Talhert, Patent Lawyers,
458 Tolbert Blde., Washington, 1. ¢

Patonts Setured. Coaperative, personal service. Send
sketehh of muodel for search of U. S patents and patent-
ablllty opinion. Maderate fees. pavable in instailments.
Tradenm-rks. Eugene Stevens Jr., DBarrister Bldg., Wash-
ington, b

Patents Procured— trude narks registered-—A compre-
henslve, cxperienced, prompt service for the protectlon
and development of your ideas. Preliminary adviee gladly
furnished without charge. Hooklet of informatlon and
form for disclosing ldeas free on request. Richard B.
Owen, 130 Owen Bullding, Washington, p. C., or 2278-T
Woolworth Bldg., New York.

Patents. Protect your rights, Before disciosing inven-
tion write for booklet and blank form, Evidence of Concep-
tion, to he slgned, witnessed and returned with rough
sketeh or model of vour idea, upon recelpt of which I will
promptly glve opinlon of patentable nature and instruc-
tlons. No charge for preliminary advice. Highest refer-
ences. Prompt, personal attention. Clareuce C. O'Brlen,
%cg(lslered Patent Lawyer, Southern RBullding, Washington,

Patents. Send for free hooklet.  Highest refereuces.
fest results. Promptness assured. Send model or draw-
Ing for examination and opinlon. Watson E. Coleman,
patent attorney, 24 F 8t., Washington, D. C.

Inventors—8end for form ' Evidence of Conception'
10 he signed and witnessed. Form, fee schedule, Informa-
tion free. Lancaster & Aliwine, 242 Ouray Building,
Washlngton, D. C

Patent your Invention, But note: n patent is no better
than its clalms. Be sure your patent I8 as good as your
Invenilon. Patent clalms skilfully drafted by Lamb &
Co., Patent, Attorneys. 1419 G Street, Washington, D. C.

Protect your rights—Write for '’Record of Invention™
and booklet about P'atents. Prompt personal service. Ad-
vice without charge. J. Reancy Kelly, 612 V Columbian

$3ldg.. Washington, D. €.
Patents Secured. Promipt service. Avold angerous
delays. Send for our “"Record of Invention’ form and

Fres Book telling How to Obtain a Patent. Send sketch

or model for examination. Preliminary advice without
charge. Highest references. Write today. J. L. Jackson
& Co.. 249 Ouray Rldg., Washinaton, D. €.

Patent Attorney and Mechanical Egpert,
D. C. 1 report if patent obtain-
Send for circular.

" Horbert Jenner
624 F St Washington,
able and exact cost.
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Patent Attorneys (Continued

’ Sapphi;*es for
3t September

Fortunate are they whose birth
month is September for to them
is given the Sapphire~—oft con-
sidered more beautiful, more pre-
cious than the diamond.

Asgifts, choose either the Natural i
Sapphire, found deep in the earth,
or the Heller Hope Sapphire,
made in the Heller .Laborgtories
atParis. Both arctrue Sapphires,

&  precious stones, equally beauti-
O\ ful, equally everlasting. Great
Py scientists have verified® by every
TR S 5
EAVR  known test the factsthar they are

"Il  absolutely identical inall respects.

el wgyyn
&)

i"J Heller Hope Supphires are mad- I
Z erately priced. See them at your [
b ’ jeweller's in beautiful gold and
l{'g platinum mountings of every
p75y  description. The little. Hope

Guarantce Tag, attached to every
sceting, identifies the genuine
Heller Hope Stone. Insist on {
this tag.

. Besides the Heller Hope Blue Sap-
phire~September’s birth-stone—
there are the Heller Hope White
Sapphire, the Heller Hol)e Golden [
Sapphire, and the Heller Hope
Ruby—all true precious scones.

ré}[e//e:ﬁ éSon,in:

¥ NEW YORK
€stabllohed oves @ quorter of w century

*‘PRECIOU} STONFs'—Aa ilustrated
brochure containing 4 fund of intor-
mation on man-made and nature-made
Precious #10nes a¢ns 0Q request. Ad-
dreqs Heller, Dept. 9B, 68 Nassau St..
New York, stating your jeweler's name

PRODUCED BY (I)eltah
THE CREATORS OF v a1 &

walia, 8. Dak.
!

Inventions Patented; Trade-marks Reglstered: reasoun-
able charges, prompt service; plain advice: request de-
tafled information. Jaynes & Jaynes, 720 Kellogg, Wash-
Ington, D. C -

Patents, Trade Marks, Designs and Copyrights. Regls-
tered firm of attorneys-at-law. Cureful, prompt, ?ersonul
service assured. Moderate fees. Full information free
upon request Gross & Collings, 608 Ouray Bullding.
Washington. b. C.

inventors write me ahbout patents. My fees payabie
monthly. Bookiet free. Frank Fuller, Washington, D. C.

Patents—Prompt, personal, efficlent sefvice by an at-

| torney-at-law, skilled In all branches of Patent Practlce

Over 12 years actual experience; full Information upon
request. B, P. Fishburne, 330 McGill Bldg., Washington,
.

‘Millions spent annually for Ideas: Hundreds now wanted!
Pntent yours and profit! \Write taday for free books—

| tell how to protect yourself, how 10 invent, ldeas wanted.

how we help you eell, etc. 212 Patent Dept., Amerlcan
Industries, Ine., Washington, D. C

Monroe Miller, Ouray Bullding, Wasbington, D. C..
patent attorney, mechanlea! and electrical expert. Best
quality of work and results, Moderate charges.

Patent and Trade-mark applications promptly and skii-
fully prepared by competent patent lawyer. Send sketch
for preliminary search and advice. Ralph Burch, 5 Jenifer
Bldg., Washington.

i i " o o

Patents
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Are YOU 01d
al 40?

A very common csuse of early

old age is the disturbed con-

dition of an important gland.

Even bigstrong men are not

exempt from this common

i 5 - and serious irregularity. Our
plainly written, interesting and educationsal

FREE BOOK

** Why Many Men are Old at Forty ** may bring a
priceless message to you. It tells of a simple, sen-
slble way by whxch.t ousands have corrected this
prostate glaad condition. It tells how solatica,back.-
aches, foot paips, interrupted sleep, mental de-

ression, eto., are so often due to l.hru gland. 8old

or over five vears upon a money-back-if not-satis-
fled plan, Do not confuse it with massage, medi-
cation, violet rays, etc. 'No obligation.

Write for your copy of the FREE BOOK today.

The Electro Thermal Co.

4513 Main St., Steabenville, Ohie
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inventions Wanted. Caszh or royalty for ideas.
Fisher Mfg. Co., 205 St. Louls, Mo.

Adam

Personal

Success or tallure—which is your destiny? Sclentil:
intormation. Suecess polnters and personality sketch for
{lc. nnd birth date. Thomson-Heywood, Dept. 570,
Chronicle Bidg.. San Francisco, Californiu.

Exchange jolly ietters with new (riends.
Send stamp. Eva Moore, Box 4309, Jacksonvil

T

f.ots Fuun!
le, Fla.

Phonographic Supplies

Build your own Phonograph.

WYrite for prices of Cabi-
nets, Motors

and Tone Arms. Arthur Davis, Livingston.

Photo Developing

Films Developed, 5c¢ roll—prints, 3¢ each.
kinik—zspeefal siudlo  finlshed.
Ntatlon D, Cincinnatl, Oblto.

Old Tintypes, Daguerreotypes or Faded Pictures of loved
ones can be restored so as to produce beautiful enlargements
and perfect llkenesses under our new proeess. Individual
pictures may also be produced out of groups. Satistactor:
results guaranteed. Prompt work. Roanoke Photo Flnish
vz Co., 516 Bell Ave.,, Roanoke, Va.

Flitlm developed and B8 prints, 20e.
negatives, 20e. Trial offer
Alden Ave., Albany, N. Y

ot

Not_ordi-
Rellable Studlo.

Or 6 prints frun
Young Photo Service, 16D

i A IR AR T

Printing

250 Bond letterheads and 250 envelopes, $2.50 postpaid
100  eacly, $£6.50 Good  printing. Prorapt  service
Samples and special prices free. Spafford I'rinting Co.
Maorteille, N. Y

500 Two-Color Letters, $2.65. Attractive samples free

\ilverpress.”” Station C-30, Milwatkee, Wis.

vverything Printed. lLong run speciaities, Samples
Quallty Printery, Marietta, Ohlo.

T L}

Radio Outfits and Supplies

Water Jet Vacuum Pump. KRadlo Experimenter.
‘ucuunt tubes and evacuute with
Norgw to ordinary water faucel. Pump with Instructions
for novel experiments, $1.00 postpald. Schmidt-Holland,
1 915 Woolworth Bldg., New York City.

Westinghouse and Other Standard Radio Sets and Parts
Lihwral commisslous pald for Interesting others swhich

ahle you earily to Karn Your Set and Muke Money
Write for price list and proposition. Wheeler-Thomas
laddlo Co.. Dept. 30, Holland., New York.

ot i

Make
this efliclent. pump

Salesmen Wanted

57 miles per gallon made with new patented gasoline
Vaporizer. Write for partlculars. Vaporizer Co., Puk

Short Stories, Manuscripts Wanted

Earn $§25 Weekly, spare time. writing for newspaper
muzazines.  Experience unnecessary; detalls free. Press
Syndieate, 566 R, Louis, Mo

Short Stories. poems. plays, elr., are wanted (o
hentlon.  Literury Bureau, 165 Hannibal, Missouri.

M

Song Poems Wanted

Write the Words for a Song. We compose niusic
Submit vour poems to us at once. New York Melody
Corp.. Fltzgerald Bldg » New York. -

Song Poems Wanted. Submit manuscript to New Era
Music Co.. 117i5t. Louls, Me, e

Weonderful proposition for song, poem or_melody writers
Ray Hibbeler, 12115, 4040 Dickets Ave., Chleago.

Stamping Names

Make S19 a Hundred stamping names on keychec
Send 25c. for sumple and particulars. Ex Kaytag Co
Cohoes, N. Y.

Wanted to Buy

Full value pald for old qold jeweiry. watches, diamonds,
crowns, bridges. dental goid, sliver, platinum, gold or silver
ore, mugneto points, war savings stamps, old fulse teeth
Packages Leld 4 to 12 days and returned it our offer is not
satisfactory. United States 8melting Works (The Old
Reliable). 120 8o. State 8t.. Dept. 73, Chicago, i1l

Cfear”l?me
Fon B

Your
B skin can
e quickly
cleared of Pim-
ples, Blackheads,
Acne Eruptions on the
face or body, Enlarged
Pores, Oily or Shiny Skin. $1,000
Cold Cash says | can clear your
skin of the above blemishes.
WRITE TODAY for my FREE
REE-Booklet— A CLEAR-TONE
SKIN"—telling how I cured
myself after being afflicted for fifteen years.
E. 8. GIVENS, 168 Chemical Bidg.,Kansas City, Mo.

SE X

Facts other sex books don’t
dare discuss are plainly told in
“WhereKnowledgeMeans
Happiness.” Creates a nev
kind of married love. One
reader says:
It contains more real tnforma-
tion ithan all other sex books put
together.

Sent in plaln cover, by re-
turn mail, for $1.00, casb,
money order, check or stamps

From "W here Knowledge
Means Happiness.”

Copyright 1921
COUNSEL SERVICE, Dept. 39, 257 W. 71st St., New York

TOBAGCO

Habit Cured or No Pay

Anyform,cigars,cigarettes,pipe, chewing or snuff
Guaranteed. Harmless, Complete treatment sent
on trial, Costs $1.00 if it cures. Nothing if it fails.

SUPERBA CO.E-16 BALTIMORE, MD.

DEAFNESS IS MISERY
I know because I was Deaf and had Head Nolses
for over 30 years, My invisible Antiseptic Ear
Drums restored my hearing and stopped Head
Noises, and will do it for you. They ate Tiny
Megaphones. Cannot be seen when wom. Effec-
tivo when. Deafness s caused by Catarrh or by
Perforated, Partially or Wholly Destroyed Natural
Drums. Easy to put in, easy to take out. Are
*‘Unseen Comforts.** Inexpensive. Write for
Booklet and my sworn statement of how X recov-
ered my hearing.
A. O. LEONARD

Suite 369, 70 Sth Avenue New York City

TOBACCO HABIT
BAN'SHE QUICK, SURE,

Lasting Results

Tobacco Redeemer is pleasant to take. Abso-
lutely scientific; thoroughly reliable, We positively
guarantee you will have no craving for tobacco
after using Tobacco Redeemer. Money back if
not satisfied. Write for free booklet and proof.
Newell Pharmacal Co. Dept. 821  St. Louls, Mo.

“BOW LEGS and KNOCK- |
KNEES” UNSIGHTLY

Send for booklet showing photos of men
\;_/gr;“:gd without THE PERFECT LEG

PERFECT SALES CO.
140 N. Mayfield Ave.. Dept. 50, Chicago.[ll,

€
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' ALARM
SEE PAGE 399

100 Articles
Over 100 Illustrations

FOR SALE
AT ALL NEWS
STANDS
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20c SEND
The Copy 20c. FOR :
$2.00 SAMPLE :
A Year COPY
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“The Electrical Magazine for Everybody”

RACTICAL ELEC-
TRICS is probably the
most novel magazine of its
kind ever conceived. It
is personally edited hy H.

Gernsback. editor of SCIENCE
& INVENTION and RADIO
NEWS, Mr. Gernsback, who
founded the old MobeEry ELkc-
TRICS as well as the ELECTRICAL
ExPERIMENTER, knows thoroughly
what the public wants and has
wanted for many years. In pre
senting this new magazine he but
heeds the thousands of letters re-
ceived by him to establish a new
100% electrical magazine that will
beat the best that was in MoODERN
Erecrrics and Frrctrican Ex-
PERIMENTER.

Electricity covers such a tremendous
field that the man who does not keep
abreast with it does himself a great
injustice. PRACTICAL ELECTRICS
covers that field from every angle. It
is written in plain every-day language
that all can understand. It portrays the

entire clectrical development of the
month faithiully in non-technical lan
guage. It caters to everyone interested

in electricity, be he a layman, an experi
menter, an electrician or an engineer
cach will find in this magazine a depart
ment for himself and plenty more.

The August issue contains 48 pages and
over 100 different articles and over 100
illustrations, with an artistic cover in two
colors. Professor T. O'Conor Sloane,
Ph.D,, is associate editor of the maga-
zine.

Leading Articles in the
August Number

A New Air Depolarizing Battery. Experimental
Photo-electricity, by Raymond B. Wailes. The
Electric Afc in the l’.,abora(ory. Electric Heat in
Lens Making. Electric Resonance. Beginnings
of the Telephone. Electric Advertising. Electric
Fountains.

o

PRIZES

This mugazine offers a number of prizes, as
follows:

$3.00 for the best picture of your electrical
workshop.

$3.00 for the best article on Elec-Tricks. the
ew department.

$3.00 for the best ‘‘short-clrcuit,”” the semi
humerous department,

In addition to this, the magazine pays high
prices for all electrical experlments, electrical
articles, etc.

See Current Issue for Full Details.

This issue also contains articles by
«ome  of
writers,
magazine will prove a revelation to any
one interested m electricity.

Inasmuch as the new magazine has
a circulation of only 33.000 copies. we
urge you to place your monthly standing
order with your newsdealer at once. Or
if you wish. fill out the coupon below for
yonr subscription and take advantage of
our special offer.

Every issue besides its many other features
contains the following dupartments

Make all
Electrics Co.

the greatest living electrical
workers and students and the

“New Things Electric”
“Experimental El.ectrics”
‘Electrical Digest”™
‘Junior Electrician®
“My Laboratory”
“Elec-Tricks"”
“Motor Electrics’™
"Short Circuits™
“How and Why"
swers)

(Questions and An-

checks payable to: ‘Practical

SPECIAL OFFER

Genllemen

Although your regular price is $2.00 per year,

you will accept my subscription at $1.75 per year

herewith and | have written my namc and ad-

| (Canada and foreign $2.25). I enclose the mone
| dress in margin below.

PRACTICAL ELECTRICS CO., 53 Park Place, New York

S. & 1.9-22
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Two New Ones &£%._25c

Postpaid

for the Amateur

= HOW TO MAKE
¥ N0 A RADIO-PHONE
\KE RECEIVING SET

By

ROBERT E. LACAULT

Associate Editor RADIO NEWS

NON-TECHNICAL book for the begin-
ner. Gives complete constructional dara
on the building of a complete Crystal De-

tector Set, Tuning Coil, Loose Coupler and a
Single Audion Tube Set with Amplifying Units.
It furnishes all dimensions and working draw-
ings of every part that must be constructed by
the amateur. Written in plain, simple language
that anyone can understand. The opening
chapter gives a complete description of the
theory of radio and tells what it's all about,
teaching the principles of wireless so that the
constructor knows what he is Joing.

48 Pages, 26 Illustrations
Bound in Beartiful Two-Color Cover

Size, 514 x 714 inches Prepaid, 25 Cents

RADIO FREQUENCY
AMPLIFIERS

AND HOW TO MAKE THEM

By
JOHN M. AVERY

HIS book is for the more advanced ama-

teur,showing the construction of the Radio

Frequency Amplifying Transformer and
giving complete constructional data. It shows
the application of Radio Frequency to ampli-
fying units that the amateur may already possess
and gives 15 hook-ups showing practically every
use Radio Frequency Amplifying Transformers
can be put to.

32 Pages, 15 Hlustrations
Bound in Beautiful Two-Color Cover

Size, 5% x 715 inches Prepaid, 25 Cents

THE E. . COMPANY ~New YORR R Ny,

THE PERIODICAL PRESS, NEW YORK



- Quick Thorough Training
fits You For Brilliant Career

in the Great Field of Electricity
R o | |

How America’s

Institution of Electrical
Education Makes You an
Expert Quickly —Ready to
Step Right Into a Big Pay Job

'I‘HE other day a young man. smartly dressed, with the firm

cye that is always a part of the highly
successful man. stepped up to the desk of the Registrar of this
great school. After warm greetings, for this young fellow was
a graduate of the school. a story of his quick
graduation (ollowed with the request that a place be reserved in

step and keen

the Fall Term for his younger Lrother.

This young man had a few years back come to the
United States from South America. lle wanted to
learn electricity in all its phases—to become an
electrical expert. Before selecting a school, he
thoroughly investigated them all. He attended
classes. examined their lahoratory equipment and
looked up the records of their graduates.

He finally choze the Schonl of Engineering of
Mitwaukee, becnuse as he said: “Ihere is really no
other school like this.  Your imimense laboratories
with every conceivable piece of electrical equipment,
the large and wonderful staff of expert instructors,
the yeneral air of thoroughness about doing every-
thing here is incomparable. The ininute detail with
which you treat every phase of clectrical work, makes
your graguates real experts ready te cope with any
situation out in everyday work, therehy fitting them
to hold important jobs right after thev leave school.
In my work back home, | have never met a problem
that had not already been mastered at the school
and some mighty hard ones have arisen many times.
1 owe my success entircly to my splendid training
here. That’s why I am bringing my Lrother to you.™

For over 17 years the School of Enginee-ing of Mil-
waukee has been training men f{or brillian* careers in
all branches of electricity. This great irstitution is
devoted exclusively to practical electrical education
and offers advantages to be found nowhere else.
There are large labaratories filled with thousands of
dollars worth of metors, generators, switchboards,
meters, testing instruments, apparatus and electrical
equipment, etc., etc., all working size—not just
models—with which the students daily learn in
actual practice every aungle of this fascinating work.
Both theory and practice are taught so that every
graduate is ready. instantly to fill a high salaried
position.

Never Greater Opportunity
Than Now

The electrical industry has developed so rapidiy
within the last few vears, that today there is a great
shortage of trained specialists qualified to fill with
credit the many splendid positions open every day.
The requirements constantly become more stringent,
so that in order to make good today, a man must
have special training. 1

And the wise young man is

Greatest

rise after

he who comes to this great clectrical school, learns
clectricity thoroughly and then. steps into a fine
paying job.

No matter what your age or what vour previous
education has been. the School of Engineering of
Milwaukee can and will make you an expert in
electricity.  That is perhaps the most popular
feature of the systemn of training employed only by
this famous institution. [t strives to fake care of
every ambitious man in the way beet calculated to
fit his ability and means. You mr s take a short.
intensive. specialized course or you may take a long
general course, as may seem best for you.

Choose thre Branch That Interests
You Most

The man who makes good money today is the one
who specializes! That is why this school first gives a
student a quick, intensive training in the general
theory and practice of the principles of electricity
and then trains him for whatever branch of the work
in which he desires to specialize. He quickly becomes
nnt only a gopd clectrician but also a specialist—ready
to earn big moncy out in the industry. You may
become here an Electrical Engineer, an Electro-
technician, a Practical Electrician, Motor Generator
Maintenance and Repairman. Electrical Draftsman,
Automotive Electrical Expert, ctc., etc.

Spend Just the Length of Time
Here You Desire

Qur long experience has taught us that many young
men want to come in for a short time to learn an
electrical trade so that they can get into electrical
work immediately. To care for these knowledge
seekers, we have provided a series of intensive short
Shop Courses which are thoroughly practical and
quickly mastered. COURSE I makes an Expert in
Electric Light Wiring and Testing: learn in 3 months.

URSE II covers Armature Winding for A. C. and
D. C. Motors; learn in 3 months. COURSE III
combines Electric Light Wiring, Testing and A. C. and
). C. Armature Winding and takes 6 months time.
These courses are very popular. They cover 8
hours class work cach day, five days a week.

Automotive Electrician

-Master this work in
3 months. A complete and
thoroughly practical course
that fits a man to repair
and reconstruct any elec-
tric starting and lighting
system, ignition, storage-
battery, for an automo-
bile, auto truck, tractor,
motorcycle, motorboat.
airplane, ete. This is one
of the most profitable
fields of work., many men
in it making splendid
incomes i their own
shops. servicc siations, or
garages.

Expert Repairman on
D. C.and A. C. Armatures
—Learn in 3 months. A
most pleasant, highly paid
calling that is claiming
more men every vear. A
field that is fuil of oppor-
tunity the world over.

Electricity —
Gives

Practical
Learn in 6 months.

the student both the principle and practice of elec-
tricity. This course covers every phase of clectrical
work, fitting the student to start in business for
himself as an expert clectrician or electrical con-
tractor.

Electrotechnic—A course of 1 to 2 vears.
vou an expert Electrotechnician—the man who fits

Makes

clectricity to modern industry. This fascinating
course gives you a practical training that leads to
such positions as Superintendent of Maintenance,
Director of Construction, Radio Engincer, Superin-
tendent of Testing and Installation. Electrical
LEquipment Salesman, etc. Every one of these
positions pay handsoma salaries.

Electrical Engineering—Learn in 3 vears. with
B. 8. Degree. With this training, you may quickly
take your place with the leaders in the industry.
Many of the graduates of this school now occupy
places ot great honor and high incomes. Yet the
field is less crowded than in any other profession.

The Helping Hand We Lend
You

Young men coming here find always a sympathetic,
conscientious atmosphere, a desire on the part of the
pr_mcxggls of this school to help every one to accom-
plish his ambition. Milwaukee is a busy, thriving
industrial city, filled with opportunity for the
aggressive young man who must work in spare time
to defray his expenses. The leaders of industry here
arc ever ready to help the conscientious, deserving
voung man who develops himself through education
n this great school to make a mark for himself in the
world.  Write at once for complete details of how
this plan works.

Your Passport to Success

is the coupon below. Send it at oncc to get our
illustrated catalog and complete information about
this wonderful school. Mention the branch of
electricity in which you are most interested. In fact,
we suggest that vou write us all about yourself, so
that we can advise you in detail of the steps you
should take to accomplish your ambition. Don't
put off! Every hour cheats you of the power to earn
more money, keeps success just that much longer
away {rom you!

GCHAeLL of ENGINEERING

of Milwaukee
Dept. 123
415 Marshall St. Milwaukee, Wis.

School of Engineering of Milwaukee, )
| Dept. 129, 115 Marshall St., Milwaukee, Wis.

Please send me, without cost or obligation. your
free illustrated catalog and full details about the
course | have indicated below.

Course i ITY PTTTTTTTYI NSV b AP b n 8 8

Address . ..
City
Age.. . ... ...
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ou Can Get Jobs
~ Like These in Radio

ET into Radio, the new profession of wonderful opportunities!

Radio, is-

a gigantic six-billion-dollar industry—and growing bigger ‘every day.
From land and sea comes the ever-growing call for more men trained in
Radio—to supply the demand for designers, operators, mechanics, installa-
tion men, technicial s, engineers, salesmen, etc. Thousands of splendid, big-pay
' positions are waiting to be filled by ambitious men. Every day we get letters
like these siiown here from employers of Radio men, asking us to send them
our students and graduates to fill the positions they have open.

Here is your greatest opportunity for fortune and. success.

Take

advantage of it. Radio wants YOU NOW! The field is uncrowded. Jobs are

literally going begging for competent, trained Certified Radio-tricians.

The

work is fascinatingly easy. You start at a splendid salary and in a few years
you may fill one of the positions that pay up to $10,000 a year.

Become a
* Certified Radio-trician

S

The National Radio Institute,
'America’s first and largest Radio
School, will quickly qualify you in
your spare time at home for the
iob you want in Radio. Already it
has taught over 10,000 students,
hundreds of whom today hold won-
derful positions at better pay than
they ever had before.

Learn at Home in Spare Time

Use your present Radio knowl-
edge to help you win success in this
great field. The National Radio In-
stitute will complete your Radio
training quickly at home, and enable
you to qualify for a Government
First Grade license, so you can take
your place in the Radio profession
in the shortest possible time: Four
wonderful, patented instruments are
furnished you free for practical
work at home in Radio operation,
maintenance, installation and repair.
Among them is the famous Natrom-
eter which helps you to quickly ac-
quire expert speed and accuracy in
sending and receiving code. Famous

~ Radio experts will instruct you—
give you the benefit 6f their knowl-

Dept. 1201

edge and experience — help you in
every way to quickly become a suc-
cessful Certified Radio-trician.

Radio Knowledge Worth Big Money

Don’t be satisfied with making a hobby of
Radio. Make it your life's profession. Don’t
let the other fellow beat you to the wonderfu!
positions now waiting. Your Radio-Knowl-
gigev is worth big money. “‘Cash in" on it—

ig!

Thousands of men with no knowledge or
experience now are preparing for wonderful
careers in this great profession. Will you
allow these beginners to get ahead of you?
Will you let them get all the good jobs while
you sit idly by? Will you always be satisfied
to be just an amateur, when it is so easy
to earn amazingly big salaries doing the
easy, interesting Radio work?

Big Book Free

The National Radio Institute is ready to
give you the same practical help that has
put hundreds of its graduates on the high-
way of Radio success. You know something
about Radio now. A part of your spare
time spent in learning the professional side
of Radio will start you on your career in
this field of unlimited possibilities. Find out
at once about your opportunity in Radio.
Send for the interesting big book which tells
how the National Radio Institute prepares
you as a Certified Radio-trician. and helps
you through its Free Employment Service to
a good Radio position. Mail the coupon or
write a letter now!

NATIONAL RADIO INSTITUTE

1345 Pennsylvania Ave,, N, W,

Washington, D. C.
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MAKE MONEY BEFORE GRADUATION

1 have opened a Radio Supply Mouse §n this town,

and amn doing a very good business. I ailso hope

to finfsh my lessons in the near future, as I have

but four (4) months left. If I lad listened to

your instructions, I woull have been an operator
now.

HAROLD I. FURR,
359 North Church St., Concotd, N. C.

GRADUATE NOW AN INSPECTOR

T received my diploma O. X. and I am sure
pleased with, it.  Your course is simplicity itself,
vet thorough. It has enabled me to fit myself so

that T am now employed in one of the largest radio
manufacturjng concerns of this country. testing all
kinds of Radio apparatns.

NYSTROM.

976 State St.. Springfleld, Mass.

R. A

STUDENT BECOMES INVENTOR
My brother and I designed and have put on the
market the instrument known as the Mi-Kerm
Rotary Quenched Spark Gap. It has proven very
succesaful, and if you should desire further informa-
tion'on the subject, I will gladly forward same to

You.
K. R. BLOOMER,
Burlington, Ia.
NDW GETTING $125 A MONTH

When I started your course I knew very little of
electricity, and praeticaily nothing of Radio. Your
course qualified me for a license, and now I ami
cetting £125 a month, where I was getting $60 2

month.
GEORGE STAFFA,
Baltimore, Md.

National Radio Institute,
Dept. 1201, 1345 Pennsylvania Ave, N. W,
Washington, D. C.

Please send me your free book telling how
I can become a Certified Radio-trician in my
spare time at home, with details' about the
positions open to me in Radio and how your
Free Employment Service helps me get a good
position in Radio.
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Copyright, 1922, National Radio Institute.



