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1 2 3 4 5
bright white attractive active good
radiant SHowy pleasing busy finte
vivid chalky charming alert splendid
brilliant milky magnetic brisk exvcellent
glowing hoary enticing lively prime

6 7
real strong
true potent
genuine powerful
sterling keen
sincere imtense

Pick Out the 7 Best Words

Can you tell which is the most convincing word in

each list?

TUDY the words at the top of this page.
Sec if you can selcct the most effective
word in cach list.

It’s a mighty important thing to do. For
the ability to use the right words in the right
way, is one of the biggest, money-making powers
you can possess.

No matter who you arc—where you are—or
what your daily task—words are the tools with
which you work.

The only way you accomplish anything is
through the use of words.

1t makes no difference whether you are sclling
goods, buying goods, applying for a position or
asking for an increase in salary, you must do it
with words.

Therefore, the knowledge of how to use
powerful, constructive, convincing words instead
of weak, negative, ineffective words is of the
utmost importance to you every waking minute
of the day.

One reason why so many people are less than
fifty per cent. efficient in speaking or writing,
is because they use old, overworked, played-
out, unconvincing words and phrases that have
lost their power to interest and convince—words
that no longer possess any real, forceful meaning.

To learn to use right words instead of wrong
words, get and read our new, free book, The

' Secret of Making People Say “Yes.”

Wrong Words Are Costly

The mistakes you make in the use of words
cost money.

You gain or lose your friends—your positior
—your customers—your practice—your trad
—by what you say and what you write.

Knowing how to express yoursclf in words
that attract, interest and convince, often means
the difference between humiliating failure and
triumphant success.

Why is it that some salesmen earn $10,000 a
year, while others, in the sume line of work and
with the same opportunitics make only $3,000?

Why is it that one public speaker causes his
audience to cheer with approval, and another
speaker leaves them cold and unresponsive?

Why is it that one letter lunds a good position
while others only land in the waste-basket?

Why is it that some people are popular in
society and make hosts of friends, while others,
equally deserving, muke no social headway
whatever?

The answer is simple. It is because some
people know what to suy and how to say it.
Others do not.

The subtle knack of cxpressing ourselves in a
way that immediately secures the attention of
others—the power to use interesting, forceful
language — language that convinces — is the
secret of success in almost every walk of life.

How to attain this knack is clearly set forth
in our free hooklet.

$10,000 a Year to Write
Letters

Not long ago a business house advertised for
a man to write their sales letters. The position
paid a salary of $10,000 a year. The man who
got the job and earns that handsome salary,
does so simply because he knows how to use

Try it

persuasive, compelling words instead of ordi-
nary, unconvincing words.

There is an expert letter writer in New York
City who prepares sales letters for some of the
biggest business houses. It is said that he
receives as high as $500 for a single letter.
This seems a big price. But when you know that
one of his letters sent to a big list of names, brought
in more than $150,000 in orders, you can easily see
that such a business-bringing letter is cheap at two
or three times $500.

Any man who can put words on paper—in letters,
circulars, catalogs, etc.—in a way that attracts,
interests and convinces his readers can charge a great
big price for his services.

And remember this: the only difference between
the successful letters, circulars, or catalogs, and the
unsuccessful ones—the kind that fill waste-baskets
—is the difference in the words they contain—the

FREE!

Mail coupon at once for a
free copy of our new booklet
which gives The Secret of
Making People Say *‘Yes.”
You will find it amazingly in-
teresting. Only 10,000 copies
are now being distributed.
They won’t last long. So, get
yours today!

di flerence bet ween clear, positive, convincing language
and hazy, negative, unconvincing language.

You will be interested in this important point as
set forth in our free booklet.

Overcome Timidity and Fear

One of the important things that a knowledge of
words—a mastery of .speech—brings to you, is a
total freedom from humiliating embarrassment and
self-consciousness.

Men and women who are able to express themselves
freely and fluently—who know what to say and how
to say it—under all circumstances—never fall vietims
to the distressing influences of timidity and fear.

The ability to talk or write clearly, readily and
easily at all times and under all conditions, produces
a poise and power that can be obtained in no other
way.

That quaking nervousness—that chilling fear—
that overeomes most people when meecting strangers,
when called upon to make a speech, or when they
find themselves in any unusual position, is' duc
almost entirely to the fact that they lack'the power
of self-expression. They do not know what to say or
how to say it.

Why suffer in this way? Get our free book and
learn how to get rid of this embarrassing difficulty.

Success Depends on Words

W are all salesmen—every mother's son of us.
S. me of us are selling merchandise. Some are
sellirg services. Some are selling only themselves.

Learn to use words that win.

But every one of us is trying to sell something to
somebody. In other words, we are trying to convince
somebody of something. We are trying to get others
to do what we want them to do. We are trying to
get them to say ‘* Yes” instead of *‘ No.”

And we must do it with words,

So, you sec, we all need a knowledge of the right
use of words, because we all want to become better
salesmen, no matter what we are selling.

The only way we can sell is by talking or writing.
Therefore, our success depends upon our knowledge
of what words to use and how to use them.

Get this important knowledge and get it now.

What Right Words Will
Do For You

OQur free booklet—The Secret of Making People
Say “Yes’’—points out the quickest and casiest way
for you to learn to express yourself with the foreeful
cffectiveness that persuades people to do what you
want them to do.

It 'shows you how to gain a command of powerful
English that enables you to get a good—or a better
—position

—seecure an increase in salary

—successfully handle important business deals

—make bigger sales and more of them

—explain embarrassing mistakes

—collect money

—write letters that win

—secure financial, and other accommodations

—attract worth-while friends

—win the admiration of those you care for.

A knowledge of the skillful use of words doubles
your powers of accomplishment by doubling your
ability to influence others. It gives you the power
to &ersuade, which is the real sceret of success.

e% this free book at once. It is the key to effective
speech.

Do Not Delay

Send Yor this free book now. Do not put it off.
Only 10,000 copies are now being distributed. They
are sent to any one who asks for them—without cost
or obligation of any kind. They will not lust long.
So, if you want one, be prompt.

You cannot possibly judge in advance of seeing it,
what this little book can do for you, but

~—by showing you how to get the maximum results
from the right use of words;

—by showing you how you can easily acquire the
word power to attract, interest and convince others;

—by showing you just how to please people und
persuade-them to say ' Yes” instead of **No,"” it will
convince you, beyond a shadow of doubt, that you
took a wise step in sending for it, and that it is the
most fascinating and valuable little book of informa-
tion you ever got for the asking.

Send the eoupon today—before the present edition
is all distributed. . Independent Corporation, Dept.
B E-11010, 15 West 37th Street, New York.

Use This Coupon

e e e e e Rt R T L L

INDEPENDENT CORPORATION
Dept. B E-11010, 15 West 37th Street, New York

Gentlemen: 1 accept your offer of a free copy of
The Secret of Making People Say “Yes.”
Mail it at once to

Address. . ...... ... W L b SR ]
Sc. & Inv. 10-2:
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When the Chemist Harnessed the Thunder-bolt!

T fith I
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AN and beast react with electric
M speed to a warning of danger,

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

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

The principal substance used for this
purpose is sodium nitrate, better known as
Chile sglipetre, because of the large deposits
of it iff that country. Millions of tons of this
precious chemical were being mined annually,
for vast quantities are consumed in making
explosives and in other industries, besides that
required for agriculture. Chile kept getting
richer, but her nitrate beds got continually
poorer until their inevitable exhaustion became
a grisly prospect. And there was mno other
source of supply!

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

Today we are confronted with sim-
jlar crises. There are impending shortages of
other important raw materials. Yet so great is
the general confidence in chemistry to solve
such problems, little anxicty is felt. A wealth
of opportunity awaits the chemist of the pres-
ent, particularly in the fascinating field of
Electro-chemistry. In many industries there are
hundreds of chemists employed by a single
company. Thousands of concerns have chem-
ists supervising the quality of their output and
of the materials they buy. In countless capaci-
ties a knowledge of Chemistry is essential.
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You Can Learn Chemistry at Home
pr.T.0’Conor Sioane Wili Teach Youx

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this

country’s foremost authorities on chemistry.

He was formerly Treasurer

of the American

Chemical Society and is a practical chemist with many well-known achievements to his credit,
Not only has Dr. Sloane taught chemistry for years, but he was for a long while engaged in

commercial chemistry work.

The Chemical Institute of New York was originally founded to fil! a long-felt need in the
Educational field. Thousands of young men and young women, realizing the wonderful oppor-
tunities for the cherist produced by the recent war and the assumption by the United States of

world leadership, were keenly anxious to enter this promising field.

Many of these prospective

students, however, were unable to give up their regular occupations to devote the necessary time
to their training. Correspondence study at home was the only solution.

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

taught thousands in the class room.

The Personal Help of Dr. Sloane

Dr. Sloane will personally examine and correct _all .of you'r.exami'natinn papers, pointing out
your mistakes and correcting them for you. He will, in addition, give you any individual help
vou might nred in your studies. This personal training will be of inestimable value to you in

your future career.

Easy Monthly
Payments

You ean -pay in small monthly amounts as
vou zo along. The price of our course is very
reasonable, and includes everything. There are
no textbooks to buy extra. and the chemicals
and apparatus used for experiments are sup-
plied to the student without additional charge.
Qur plan places an education in chemistry
within the reach of everyone.

Experimental Equip-

ment

Given to Every Student With-
out Additional Charge

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

Special 30-Day Otfer

For a short period we are making a special
olfer that will be worth your while to take
advantage of. Write for our free book, using
the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait
until tomorrow. Send the coupon now while
you think of it, and let us tell you our story.

Chemical Institute of New York, Inc.

Home Extension Division 10

140-D Liberty Street, New York City

CHEMICAL INSTITUTE OF NEW YORK, Inc.
Home Extension Division 10,
140-D Liberty St., New York City.

Please send me at once without any obliga-
tion on my part, your free Book “Opportuni-
ties for Chemists,”” and full particulars about
the Experimental FEquipment furnished to
every student. Also please tell me about your
plan of payment and your special 30 day offer.

NAMEA....
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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 he
available quickly, without long rescarcl.

G - L Invaluable for Students, Lngineers, Physicians, Experimenters, ete,

"']Il"l J}"ﬂl‘;’;;:-'l," Here are some of the chapter headings:

.{'.h i v-i.‘l;l’; Cements and Glues; Composition of All Kinds; Glass and Glassworking:

118} I!, ;;,l‘- "!“l!‘ Inks; Leather Polishes; Metal-craft; Perfumery, Soaps and Extracts; Pho-

: e .;.;,’ tography; Blue Print and other Paper: Plating; Pyrotechny; Polishes and
i !i“u' Stains; Varnishes and Paints; Various Cleaning Formulas: Wood-craft:

Chemical Laboratory Hints and Experiments; Mechanical Laboratory Hints
and Experiments; Electrical Laboratory Hints and Experiments.
There are a score of tables and hundreds of illustrations and Diagrams.
It contains 160 pages. The paper has been especially selected to stand
rough handling in lahoratories.
Size, 6 x 9 inches.
Cloth bound in Vellum de Luxe, stiff covers, hand.sewed, gold $1 75
stamped, each . .
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This Wonderful Volume of Formulas—You Should Have It In Your Home

Every Radio Enthusiast Should Have These Books:

Wireless Course in 20 Experimental Electricity The How and Why of
Lessons Course in 20 Lessons | Radio Apparatus

By S. Gernsback, A. Lescarboura and ]
H. W. Secor, E.E. (11th Edition) By S. Gernsback and H. W. Secor, E.E. By H. W. Secor, E.E.

This newest bcok on radic matters fills a dis-

A Course that tells you everything you wish to Every phase of experimental electricity is treatcd tinct gap in wireless literature, While the treat.
know about ‘‘wircless,” starting lesson No. 1 by comprehensively in plain  English. New BExperi- ment is made as understandable and as free from
explaining the Principles of Electricity. By simple, ments are described and qxplqllll‘kl and 1_\04!1'1}7 mathematies as possible, it at the same time in-
ecasy stages, this wonderful Course takes you into every application of Electricity in modern life is corjurates a wealth of technique and instruction
“*Wireless” by the use of simple language so skill- given in simple language. . for the Radie Amateur—the Radio Operator—the
fully used that you understand every word. There A masterpiece. Explains every electrical «evice Installation and Designing E\pert—as' well  as
is a lesson deveted to ‘Theory and Mathematics. from a push button and bell to the biggest gener- teachers and students hof the é\ll)ject in generaf
The last lesson is devoted to a history of Vireless. ator made. Worth its weight in gold for the man A very broad field las heen covered by the

This Course has leen considerably revised in who wishes to know about electricity. and to the author L'iving a great amount of information not.
crder that it meet many important changes which experimenter it is still more valuable because of found ,in other text-hooks. If you are el;"z\ged an
have occurred in Radio Telegraphy and Telephony its many facts, tables, etc. any braneh of the Radio or allied arts t\.'ou will
within recent years. The Best Electrical Text-Book on the Market. surely need this latest contribution to  radio

Size of book is 7 x 103 inches, 160 pages, 350 Size of Book is 6 x 9 inches. literature. )
illustrations, .30 tables. .”Tht" 2:90k contains 128 pages, and more than 400 _ This newest of Radio Work has 160 pages, 6 x 9
Cloth bound in Vellum de Luxe, stiff$1 75 illustrations. . inches. ~ Hundreds of illustrations and tables.
cov-rs, hand-sewed, gold stamped. each.. . Cloth bound, stiff covers, hand-sewed, $1 25 Clioth bound in Vellum de Luxe, stiff $1 75
Same bhook, limp binding, colored cover..$0.75 green and black stampcd, each........ . ccvers, hand-sewed. gold stamped, each.. .

You’ll Need These Three “Little Wonder” Radio Books:

How to Make Wireless How to Make Wireless Design and Construction of Au=

Receiving Apparatus Sending Apparatus dion Amplifying Transformers
The 20 radio constructors Contains information on Radio and Audio Frequency
who wrote the book know how: g z \_ how to make 30 different E S — Type

articles should be made from . S pieces of wireless sending ap-
simple materials. ”%RE.:?;KE paratus from materials casily
Only modern apparatus is SN obtained.
described, such as Receiving T_eIIs How to Make an I_Zx—
set without aerial or ground, perimental Arc Set, Speaking
magnetic detector, wireless re- Are, Quenched Gap, 3% K. W.
lay, wireless lecture set, etc., Transformer, Oscilla -
cte. Book has 100 pages, each ion Transformer, Photo

i f : Phone, etc., etc.
5 x 7 inches, 90 illustrations, Book has 100 pages (size, 7 X 5 5 inehes by 7 inches. Contains

full pages, paper bound o / g J y 7 &
many full p s P » inches), 88 illustrations., paper many illustrations, diagrams and
in two colors. cover printed in two colors. working data.

Price 35 Cents Price 35 Cents Price 25 Cents

This book will be of great inter-
est to all radio amateurs. The
transformers have never before heen
deseribed in print.  The possessor
of vacuum tubes cannot afford to
do without this hook. It will en-
able him to build the necessary
amplifying transformers very read-
ily. The look is printed on good
paper and has an attractive ecover
in two colors. Paper bound. Size,

DEALERS—Ask for wholesale discount
EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York
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Not one of these jobs is beyond your reach
Which one do you want?

The kind of a fellow who gets ahead today—and holds one of
these high positions is the fellow with training. Nowadays
employers can find men with training very easily —because
colleges are graduating them pretty fast—so the fellow who
had to leave school early is handicapped unless he gets train-
ing during his idle hours.

Today you can get it in your home town, every man can,
regardless of how much time he spent in school. And you
can make every hour of your practical experience pay big
dividends as well. American School training was made for
YOU and has brought success to thousands.

Big Raise in Salary

It is easy to get, if you go about it in the right way. You have often
heard of others who doubled and trebled their salaries in a year’s
time. You wondered how they did it. Was it a pull? Don’t you think
it. When a man is hired he gets paid for exactly what he does, there
is no sentiment in business. It’s preparing for the future and know-
ing what to do at the right time that doubles and trebles salaries.

Why Don’t You Try It?

Why don’t you see what an American School course will do for you?
Our experience in helping thousands of others will surely help you
get to the top. If you really want to get ahead, get busy and—

ail This Coupon Today

Send us your name and address on the coupon. Just write under-
neath, in the coupon what job you want to hold. We'll tell you how
you can get just the training you need right in your own home.

You’ll be under no cbligation—and the information you will get will
do you a great deal of good. Let us help you. We are at your service
—and all you need to do is to send this coupon with your name and

address. Do it now—for your own sake and the man you want to be.
American School &3 Chicago,U.S. A.

— e e — i Pt i it e et s et s e S By, s It S e St et

Dept. G-728

I want this job— tell me how to get it.
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Alamo Sales Corp. Indianapolis, Ind. A D I 0 Fo R M
Amer. Electro Tech. Appl. Co.. N. Y. City )

Andrae & Sons, Julius, Milwaukee, Wis.

Andrae & Sons, Julius, Mason City, Ia.
Ashtabula Radio Sales Co., Ashtabula, O.
Bamberger & Co., L. Newark, N. J.
Banister & Pollard Co. Newark, N. J.
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New York.
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Burham & Co., Deptford 8. E. 8 England
Butler Bros. New York City
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California Elec. Co., San Franciscs, Cal.
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Nola Radio Co. New Orleans, La. a Receiving Set. Two Diagrams. Schematic Diagram of Type SE 1100 (Navy Flying
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N. S. W. Bookstall Co., Sydney, Aus- X ; ; - mitter.
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Only through mental power—not physical power can

you achieve business success and make more money

OU can’t win big prizes with
vour frands.
You've got to use your /read.

Success 1Is mental not physical.

Our free book—The Secret of Men-
tal Power—malkes this plain and tells
you just how to get on the right road
to mental supremacy.

Thousands of good men who were
struggling along in the $100-a-month
crowd are now forging ahead into the
$10.000-a-vear class because they had
the sense to see and seize this oppor-
tunity to get and follow the invaluable
advice contained in this little volume.

The only reason in the world that
these men were stuck in the rut of hard
work and poor pay—the only reason
they never before attained the success
to which they were entitled—was be-
cause they were traveling the wrong
road, through ignorance of their in-
herent mental power—the onlv power
that can possibly turn dreary failures
into brilliant successes.

The big barrier to vour advance-
ment—the big stone against which you
are forever stubbing your toe—will be
removed the very instant you come to
a full realization of the fact that your
thought force—your mental power—is
the only real productive power vou
possess.

Then—and not until then—will you
develop vour dormant abilities and
possibilities.

Then—and not until then—will you
graduate from the small-salaried class
and go on and up into broader and
higher realins of achievement.

Qur free book makes this as plain as
day.

The Greatest Secret of All

Why is it some men achieve success with
very little apparent effort?

Why is it others succeed only after great
struggles—trials and tribulations?

And still others—the great majority—
never succeed at all—never pull themselves
out of the mire of mediocrity?

Tt certainly is not due to physical reasons,
otherwise the phvsically perfect man would
be the financially successful man.

The secret of success 1s altogether wmental.
Mind is the creative principle—the producing
power.

Therefore, the only difference between
leaders and followers—winners and also rans
—success and failure—is the ability to prop-
erly use, expand and direct your thoughts.

When you learn that suental power is su-
preme—that it dominates, regulates and
directs every other power there is—that it
can be acquired, developed and controlled-

This free book points a
plain path to

—scientific mind-building

—progressive unfolding of new
ideas

—destroying false fears and ap-
prehensions

—arrow-like thought processes

—quick and easy learning

—the faculty of focusing attention

—the knack of attracting worthy
friends

—out-thinking your competitors

—-making your mind a treasure-
chest

—the art of being 100% alive

-—adaptability to circumstances

—working with little effort

—achieving a high reputation

—gaining serenity through poise

—mastering yourself and others

—quick thinking in emergencies

that it is ever available, wnliniited i its
activity, and imbounded in the scope of its
operations, then you see that it is the most
important thing for you to possess, for it
will ¢nable vou to overcome your obstacles,
solve your difficulties, gratify your desires,
and equip vou for permanent progress along
an ever-ascending way.

The power to think implies the power to
know. The power to think of and know one
thing implies the power to know a// things.
Knowledge 1s power, and compleie knowl
edge 1s omnipotence.

Therefore, the power of right thinking is
the greatest power you can possess-——the
secret of all success.

“Tune Up”’ Your Mental
Motor

Do not lose a minute’s time in getting and
reading this free book, The Secret of Mental
Power.

L.earn to use your mind with power and
efticiency.

As soon as you gain an insight into the
secrer of right thinking, vou will become
conscious of a subtle, illuminating influence
that will change your whole outlook on life,

multiply your mental effectiveness and
thoroughly stabilize your judgment.

These great benefits will not come as
added burdens to your mind. They will
come through a proper overhauling of your
mental machinery—your thinking apparatus
—just as your automobile is “tuned up” by
an expert mechanic, who knows just what is
needed to get the greatest power and efh-
ciency from the motor.

When this important change has taken
place—when the carbon of wrong thinking
has been cleared out—when your mental
cylinders are all firing on time and in the
proper order—you will find  yourself
smoothly gliding over the hills of difficulty
on high gear—hills which before you could
climb only on low or were never able to
climb at all-——just because you lacked the
mental power.

And you will experience the keen thrill of
pussing other men on the road of business
accomplishment—men who have kept ahead
of you only hecause you never before knew
the mental secret of getting ahead.

Grasp This Opportunity

Now

A great writer once said: “The surest way
to miss success is to miss the opportunity.”
Are you going to miss this opportuniy?

I't you do, you can blame no one but your-
self.

For you can now get a copy of this won-
deriul little book without cost or obligation
of any kind.

So, send for it now.

Let it prove to you that it is one of the
most interesting and valuable books you
ever owned.

Don't undervalue this little book because
vou get it ior nothing.

[f you do, vou will make a tremendous
nistake.

Get it!

Read it!

Then you can decide intelligently.

“Then you will realize its importance to vou.

Then you will see that it 1s worth many,
many times as much as books that have cost
vou $2 to $5 each. and which you cast aside
after one reading.

Act promptly—today.

Although 20,000 copies of this book were
printed for this free distribution, they are
meltung away rapidly.

So. do not delay! TIndependent Corpora-
tion, Dept. RM-11010, 15 West 37th Street,
New York City.

Free-Book Coupon

Independent Corporation Dept. RM 11010
15 West 37th Street Mew York
Gentlemen-—Please mail me at once—without cost

or obligation on my pari—a copy of your new hook,
The Secret of AMental Power.

Name ... s o
Address .. ...

................................ Se. & Inv. 10-22
(Tlis little coupon has helped others. Are
you going to let it help you?)
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A Subscription to SCIENCE AND INVENTION
is a Liberal Education in Science

SCIENCE AND INVENTION is just chock full of interesting articles and illustrations that appeal to everyone.
It will hold your interest from cover to cover because it contains everything new in the field of science, inven-

tion and mechanics.

Quoted by hundreds of newspapers and magazines all over the world every month.

Its editorial contributions constitute the brains of the scientific
world. Its four-color cover designs are both artistic and attractive

ELECTRICAL
EXPERIMENTERS!

Actual size.

THIS BUTTON
IS FREE!

MICROPHONE

—IT WAS USED BY THE SECRET SERVICE OPERATIVES DURING THE WAR

The button may be used to amnplifv RADIO
SIGNALS by using it in a local circuit. It should be
mounted on the diaphragm of a telephone receiver
connected to the radio set and in eircuit with a battery
and a telephone induction coil.

You can easily make a highly sensitive detecto-
phone by using a Skinderviken Transmitter Button to
collect the sound waves. You can build your own
outfit without buying expensive
equipment. Think of the fun you
would have with such an instru-
ment! It’s very simple, too, and
inexpensive,

You can install an outfit in your
home and hear the conversation being
lield all over the house. You can
connect up different rooms of a hotel.

This outfit was used by sccret service op-
eratives during the War, It is being
used on the stage.

So much for its commercial adap-
tations! You can procure apparatus of
the same type.

One of the main advantages of the
Skinderviken Transmitter Button lies
in its ultra-sensitiveness. You can g
place it in any position you like. It &
18 the greatest invention in micro-
phones and has won recommendations
from men of high standing in the scien-
tific world. It is being used all over
the world.  You can mount it most
anywhere. Card board boxes, stove

FRONT SOUNDING
Board

&

S

Rrcover. PLced
Lar o4 Cicar Boa

pipes, stiff calendars and hundreds of other places will
suggest themselves to you. 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 needed to complete a de-
tectophone outfit, in addition to a Skinderviken
Transmitter Button are a receiver, battery, and, if

desired, an induction coil.

A wire should be soldered to the dia-
phragm to make good contact, or to the
case of the receiver if it is a metallic one.
A low resistance phone is used in the
primary circuit of the coil.

The same circuit connections apply to
all experiments, regardless of how the
transmitter button is mounted.

The Skinderviken Transmitter Putton oper-
atesononeor two dry celis. It often happens
that two cells produce t0oo much current and
the sounds arc deafening. We recommend
cither one fresh cell or two worn out cells.

Mr. H. GERNSBACK, editor of this
magazine, who is the dean of electrical
experimenters, said: “In the writer's
opinion, obtained by actual claborate tests,
the Skinderviken Transmitter Button is
probably the most efficient device of its
kind on the market today, due to its sim-
plicitfr and other outstanding features.
Pt Should have a great future.” |
My e Svmonsauesy =
; We have acquired a limited amount of these
Transmitter Buttons and offer same free to
our subseribers as a Premium, with a one year
subscription to SciExce anp INvVENTION.
These Buttons sell everywhere for $1.00 and
are worth it. 'We send you one prepaid upon
receipt of the coupon below and the subserip-
tion price of our magazine. Do it today.

l KINDERYINE N
Surron Insine

USE THIS COUPON

EXPERIMENTER PUBLISHING CO., INC.
53 Purk Place, New York, N. Y.
Gentlemen:
Enter my order for one year’s subscription to SCIENCE aND
INvENTION and send me as special premium, free of charge,
one Skinderviken Button.

Enclosed find $2.50 (Canadian and Foreign, $3.00).

Name.......... ... ... . ... .

Address

Q

BUTTON|
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etc., that make dif-
ficult points as sim-
ple as A-B-C. Hand-
somely and durably
bound in half or full
morocco leather

and stamped in
gold.

Don’t
Send

Sl

T Nomatter what your occupation,oneof the home study sets listed below
will quickly fit you for a better job and bigger pay.
be sent for seven days’ examination, and if you decide to buy, you may pay
the rock-bottom price at the rate of only 75c a week. But you must act now!
When our present supply of paper and binding materials, bought at pre-war
prices, is used up, production cost will be greater and we will be forced to
increase the price.

“These books are the work of recognized authorities. ,
stood language by recognized authorities, and contain huridreds of photographs, diagrams, tables,

Any set you select will

They are written in plain, easily under-

(except as noted),

Pay-Raising Books
At Greatly Reduced Prices

Accountancy and Business
Management,7 vol. 2700 palges,
l(gossictures. Was §52.50. ow

Electrical Engineering— 8
volumes, 4100 pages, 3300 pictures.
Was 860.00. Now $29.80.

Carpentry and Contracting,
b6 volumes. 2138 pages, 1000 pic-
tures. Was §27.60. Now $19.80.

Automobile Engineering, 6

volumes, 2400 pages, 2300 pic-

tures, diagrams, etc. Was $45.00,
Now §$21.80.

Steam and Gas Engineering
—17 volumes, 3300 pages, 2500 pic-
tures. Was $52.50, Now $§24.80.

Law and Practice (with read-
ing course, and standard legal
forms free) 12 vols., 6000 pages,
illustrated. Was $97.50. Now
$49.80.

Sanitation, ITeating and

Ventilating, 4 voiumes, 1453
ages, 1400 pictures. Was §30.00.

glow $14.80,

Civil Engineering, 9 volumes,

3900 pages, 3000 pictures. Was

$67.50. %ow $34.80.

Machine Shop Practice, 6
volumes, 2300 pages, 2500 pic-
tures. Was $45.00, Now $21.80.

Telephony and Telegraphy
—4 volumes, 1728 pages, 2000
pictures. Was $30.00. Now
814.80.

Fire Prevention and In-
surance, 4 volumes, 1500 pages
—600 pictures, Was $30.00, Now
$14.80.

Drawing, 4 volumes, 1578

pages,1000 pictures,blue-printa
ote. Was830.00. Now $14.80.

i

at our expense.

to 50 per cent less

EMENIENERSRENE

! Shipped for 7 Days’ Examination
. Yes, we'll gladly ship any set right to your home or
office upon your simple request.

charges when the books arrive. Don’t send a penny until
after you have used them 7 days, then remit only $2.80 or return them
Pay balance at rate of $3.00 a month—75c a week.

Act now—while these splendid books are being offered at 20 per cent

Pay only shipping

than regular prices. This offer is open to every

persen within the boundaries of the United States and Canada. Grasp
your opportunity—fill in and mail this coupon NOW !

American Technical Society, Dept. A257, Chicago, Ill.
iﬂﬂ!ﬁﬂﬂﬂﬂﬂﬂﬂ!ﬂ.--- N

American Technical Society

Dept. A257, Chicago, U. S. A.
Please send me Set Of.......ccooiirieiniiiinireninis coriieiriiiesss st ase sesese
for 7 days’ examination. shipping charges collect. [ will examine the
books thoroughly and. if satisfied, will send 32.80 within 7 days and $3
each month, until I have paid the special priceof $.............. f I decide
not to keep the books, I will notify you at the end of seven days and
return them at your expense.
NAMCL. . o T T e TN i S
Address.. .o
Employed DY ..cvecererersassaesscnissnaconsecrssnrrerstnnossanssss Soonspesansisnnsssncienacs
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Two New Ones &% 25c

Postpaid

for the Amateur

HOW TO MAKE
A RADIO-PHONE
RECEIVING SET

¥
ROBERT E. LACAULT

Associate Editor RADIO NEWS

NON-TECHNICAL book for the begin-
ner. Gives complete constructional data
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 doing.

48 Pages, 26 Illustrations
Bound in Beawtiful Two-Color Cover

Size, 514 x 7Y% 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 Illustrations
Bound in Beautiful Two-Color Cover

Size, 514 x 714 inches Prepaid, 25 Cents

THE E. I. COMPANY NEW YORK CITY,N.Y.
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It pays to read Busﬁness Books

THE Big Pay Men in every business are the accountant, the financial man-
ager, the production manager and the sales manager. How did these men get to the top?
How are they holding their jobs? There is just one answer to both questions. The “BIG 4” are
readers of business books. With these books they keep abreast of the times. If there is a newer and
better way of doing things they soon know about it and put the new method to use. Today every
successful business man has, in his library of up-to-date business books, a Silent Partner.

® »* o in use in some of the most successful plants in the country.
Here ls yﬁur Slleni Partner The author shows that most so called common sense is but
dangerous guesswork. This part comes in 2 volumes of about
Let this 8 volume Business Management Library be your 500 pages, many charts and descriptive illustrations. It was
Silent Partner. It is the newest and most comprehensive set  written and compiled by A. M. Simons, B. L., author of “Per-
of business books ever put on the market. It makes you sonal Relations in Industry,” “Social Forces in American In-
familiar with all modern methods and shows you how to apply  dustry;” Director Foreman Training, American School; formerly
them in solving your own particular problems. It combines Lecturer of Personnel Relations in the Extension Dept. of the
the sound principles of long standing with the new methods University of Wisconsin and Manager Personnel Dept. Leffing-
discovered and worked out during the late reconstruction well-Ream Company.
period. It takes the cognizance of none but well established . o
practical methods. This set is divided into 4 parts: Sales and Sales and Advertls|ng Management
Advertising,lProductiolx;, Aé:coulntancy a’xl{l;li Finance. Each A Treatise on Advertising and Selling Problems
part is complete in itself in 2 volumes. ere is no overlap- . . . .
Ping o duplcation between the Gifrent pats but Chrough o oo Central Conteol and Beadction EReoing
each part goes the common key note of managerial control. ?id%ntgi ¢ methods of l?nalyslis ] giaséiﬁcaﬁon T ;xsfed = thig,
: g eld, how guess work is eliminat y testing all facts an
Theory and PraCtlce, Of Accountlng methods for practical application. This part of the library is in
. ItsUsein Managerial Control . 2 volumes of about 500 pages, profusely illustrated. By Chester
The majority of accountants bite their teeth out on busi- A, Gauss, E. E., M. E.,, Advertising Counselor; Advertising En-
ness mathematics and do not digest the much more important gineer of S. K. F. Industries Inc., formerly member of Wight-
knowledge of managerial control. As a result they do not man.-Gauss Associates; Advertising Manager Crocker-Wheeler
know the policies and aims of the other three divisions in their  Company; and Lucius I. Wightman, M. E, E. E.,, Advertising
business and fail in giving cooperation. Inthis work thevalue Counselor; formerly Advertising Manager of Ingersoll-Rand Co.
of correlations and how to obtain it is thoroughly explained.
These two volumes contain about 500 pages, well illustrated American Technical Society

with charts and diagrams. The author is Sturgeon Bell, M. B. .
A, Professor of Accounting, University of Texas. Drexel Ave. and 58th Street, Dept. B-257, Chicago, U. S. A.

Financial Management

Outline of Its Principles and Problems q n
) . American Technical Society, Dept. B-257, Drexel Ave, and 58th St., Chicago
There are many ways to finance a business. But which ou may eend for my 7-day free ?nspection the BUSINESS MANAGEMENT

| A
1 1 3 P LIBRARY. After a careful examination, if I decide to keep this 8-volume work, I
one is the correct method for your particular business? That g Will sond you $3.50 and §3.00 8 month Gntil'$20.80 m all is paid, But if I do not with

r—_-——--------—--

INSPECTION COUPON

question has been answered disastrously by many a concern to keep it, the understanding is that I mayreturn it at your expense which will end
these last three years. Take for instance that eastern con- oAU et (T fesfumlC lomaa) bl Neas wiE) order. All other
cern making watches. Old fashioned financing—and that alone o

—put it into bankruptcy. A careful study of this part of Bus- [S(=a® Name......
iness Management could have saved the firm. This part is in ]
2 volumes of about 500 pages and much illustrated matter.

Its authors is James McKinsey, A. M., L.L. B, C.P.A,,/member = 2 A '__ ane "

of the firm of Frazer & Torbet; author “Bookkeeping and \ VX 2 5 M LOUNTING

Accountancy” and “Budgetary Control.” ‘ \ AN BN [ | < s
Production Management TN U N T ——

An exceptionally helpful work in which the psychology of
production is put to practical use. Contains many new methods
which up to now have never been published although they are
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Master Electricity By
Actual Practice

'The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind

in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young, Individual instruction.

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

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course.” You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’s FREE to you.

New York

Electrical School
29 West 17th Street, New York

New York Electrical Schecl
29 W. 17th St., New York, N. Y.

Please send FREE and without obligation to
me yvour 64-page boock.

.........................
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact”—HUXLEY
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7 HEN we contemplate the future progress of the
v/ human race, as viewed in the light of our present
V' civilization, a beautifu! picture is stretched before

our eyes. We see the millennium just ahead, man
emancipated; in other words, paradise on earth.

If the progress of the human race should go along unabated
as it has during the last one hundred years, Science, in five hun-
dred yecars, would lift the race up to a point where it never
stood before. The world then would be a place that even our
most fervid imaginations could not conjecture today.

But to the student of history, all does not seem so rosy,
and if we really contemplate history carcfully we become a good
deal more pessimistic in our views as to the future of human
progress. We need not look back centuries ago. All we have
to do is remember the last world war, which retarded human
progress a great deal. Without wishing to be over-pessimistic,
we might well tremble for the future of the race, if another
such war is let loose among us before a great while.

Our present civilization is but a spider web in strength, and
it does not take much to break it. Our economic and our social
life is such that a complete cessation of any great industry
might cause chaos. Thus, for instance, if some agency should
suddenly destroy our transportation means, such as our rail-
roads, automobiles, and ships, for as short a period as one
year, civilization would be plunged immediately into a condi-
tion akin to that of the Dark Ages. The penalty of our present
civilization is that it makes us soft and without resistance. We
arc not as hardy as our forefathers used to be. The recent
war proved this conclusively, where millions of people died,
simply because they were not used to the hardships which they
were suddenly called upon to face.

On the other hand, if we read the past aright; we also know
that as a rule history repeats itself. The Egyptians, as well
as the Romans, were a highly cultured and civilized people.
The Romans built the most wonderful roads in the world,
which have lasted for two thousand years and upon which
traffic passes every day in Europe at this very minute. They
have known how to build and how to do things. The Egyp-
tians were just as highly cultured and, perhaps, if we leave
out scientific achievements, they were on a higher plane of
civilization than our own. It is a mooted question today how
they built their pyramids, and no architect will venture to say
how they did it with the tools and facilities at their command
in those days. We have never been able to embalm as well as
che Egyptians, and we might recall dozens of other examples,
but the point we wish to make is that it déd nof last. The
Egyptians, as well as the Romans, disappeared, and left the
world plunged into gloom, barbarism, and the dark Middle

ok
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Ages. We might cite many other examples of great peoples
who had reached seemingly the pinnacle of civilization, only
to be destroyed and plunged into darkness.

In the light of these facts, will any one dare to affirm that
our present world may not experience a similar fate in the
future? If we take this fate for granted—and it is highly
probable—should we not follow the Egyptians’ example and
build our own monument that would outlast the most severe
ravages, just as the pyramids have outlasted not only the fury
of the elements, but the destructive powers of man as well?

One of the things that has helped to create our present
civilization is the electrical current, and specifically the
dynamo. Why should we not build the representation of a
1,000-foot generator in concrete, of such proportions that
it would not be easily destroyed, either by man or by the
elements? 1In the interior passages, following the Egyptian
example, we might engrave upon the granite walls the princi-
ples of modern electricity, so that if our world should be
plunged into darkness thosc that follow would read what has
gone on before.

Of course, there are many other suggestions that come to
mind to make such a monument not only a lasting one, but a
practical one as well. For one thing, if the base of the gen-
erator were solid rock there might be great vaulted passages,
which would contain a complete electrical museum. A repre-
sentative piece of apparatus could be placed behind glass in
air-proof vaults, illuminated by electricity, either from the
outside of the corridor, or from the vault within. The more
air-proof we make such walls, the longer the apparatus will
last. Tt is questionable if we should place one of our present-
day electric motors in a vault that was not protected against
moisture and air currents that it would last more than one hun-
dred years. The insulation would rot very soon, and once rust
started its work there would not be left much for future genera-
tions to see of this particular motor. It is this way with most
of our present-day apparatus and appliances; unless they are
placed almost in a vacuum they do not last long.

It is a well-known fact that our present-day books are very
short-lived; even if they are kept in an up-to-date library
printed books will certainly not last more than five hundred
years. The ravages of small micro-organisms, as well as the
destructive qualities of modern ink, make our books only of a
passing interest. For that reason, anything placed in our
electrical monument should be, preferably, engraved upon
stone in as few words as possible. After all, stone or granite is
the only material that will outlast centuries.

H. GERNSBACK.
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ica’s

ine Lavers

By GRASER SCHORNSTHEIMER

EW weapons of war are constantly

being developed in all countries.

And this development is particularly

rapid in the navies. For three cen-

turies we have had naval mines.

But up to a short time ago thev were used

almost exclusively for harbor defense and

blockade purposes. Now various nations

have high-speed mine layers capable of going

to sca with their fleets to lay mine fields
directly in the path of an enemy.

The 1dea was first conceived by the British,

NAVAL EXPERT

leaders and destroyers and the Germans built
two very fast cruisers for that special purpose.
However, it was not until the war was over
that our Navy Department was able to attack
the problem. The result is that fourteen of
our 1,191-ton type destrovers were converted.

They are the Authony, Burns, Hart, Ingra-
ham, Israel, Lansdale, Luce, Ludlow Mahan,
Maury, Murray, Sproston, Stribling, and the
Risal, the destrover built as a gift ship at the
expense of the Philippine government and
which is manned entirelv by o Filipino crew.

ever, on threc of the ships one of the 4-inch
guns has been removed.

The mine rails run from the sterns of the
vessels to well amirdships. It is understoo-
that no less than eight of the large Mark IV
mines are carried on cach vesscl. They are
run along the ruils to the stern where they
are dischurged into the water through a chute.
These mines weigh about 1,100 pounds; as
much as a 14-inch shell. The charge consists
of about 300 pounds of T.N.T. The minc
itself is spherical in shape, having a diameter
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Fow the New U. S. Naval High Speed Mine-Laying Ships Can Lay Down One or More Mine Fields Behind a Smoke Screen, So That an Advancing Enemy Fleet

“E"” Will Be Wholly or Partially Destroyed.
of These 1,400-Pound T.N.T. Mines.

Defensive Submarines ‘D" Also Aid in Carrying Out This Maneuver.
Which Is Shown in the Act of Dropping a Mine (See Insert Phr\to_) Can Obtain a Speed of Thirty-five Knots.

These New High Speed Mine Layers, One of
These Mine Layers Can Carry One Dozen or More

The Mine Is Held in Position by an Anchor or Base, So That It Is Just Below the Surface, as Shown in the Picture; the

Mine Is Fired When a Vessel Hits One of the Protruding Contact Pins.

who refitted several flotilla lcading destroy-
crs for the purpose. The leader Abdicl was
with the British fleet at the time of the battle
of Jutland. When the Germans had started
their retreat, the British commander-in-chief
ordered this vessel to encircle the enemy and
lay her complement of mines in their path.

Proceeding at top speed, 32 knots, this
vessel worked itself entircly around the van
of the retreating Germans and laid her mines
at a point of vantage. The result was that
the battleship Osifrieslund, which was bombed
and sunk by our airmen a short time ago,
fouled one and nearly went to the bottom. A
large hole was torn in her side and it was only
with the greatest difficulty that her crew was
able to get her to a near-by port.

This proved the value of the type. The
British refitted a number of other flotilla

All arc of the same general type. The length
over all is 314.5 feet, the beam 31 feet and the
draft 10 feet. At their full load they displace
about 1,300 tons. They are twin-screw boats
and the motive power is supplied by Curtiss
geared turbines, which can generate 27,000
horse-power for a top speed of 35 knots.
Steam is raised in four Yarrow oil-burning
boilers.  The complement is about 130 offi-
cers and men, although cven the few boats
now in service are being operated with 80
per cent of this number, duc to the Congres-
sional cuts in the naval personnel.

Originally thesc boats carried four triple
21-inch torpedo tubes on their decks, but in
order to make room for the mine rails they
were removed.  The main armament con-
sists of four 4-inch, 50-caliber guns and a sin-
gle 3-inch, 23-caliber anti-aircraft gun. How-
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of ahout three feet. The dctonating appara-
tus consists of « sct of prongs on the top sides
of the mines, which explodes them on contact
with any sizable object. These detonators
are protected by a special sufety plug, which
15 soluble in water.

Let us consider a squadron of ten boats
operating with the main fleet in action. The
commander of the fleet orders them to im-
pede the advance of a powerful enemy fleet
of battleships and battle cruisers.  Scout
cruisers and planes have searched out this
flect and ascertained its strength and disposi-
tion. The mine layers dash out at 35 knots
and plant a double row of mines ucross 4,000
feet of the path of the advancing fleet, under
the cover of a destrover smoke screen.

(Continuzd on page 596)
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OBERT MURRAY sings the highest tone ever
R reached by the human voice, which is more

than half an octave above the highest limit
of the piano keyboard and over two octaves higher
than Galli-Curci’s highest. The only way to de-
termine its pitch is by the use of the Galton
whistle, which is'a small bore piston attached to a
rubber bulb, the pitch being regulated by means
of a screw-cap over the top. Each turn of the
screw raises the pitch half a tone.

In a recent test young Murray reached A above
the highest C on the piano, making a world’s rec-
ord. This is twelve full tones above the highest
ever sung, and two and a half octaves higher than
the high “C,” the goal of the operatic tenor. The
low limit of his voice is C below middle C. This
is only one note higher than the lowest of Jose
Mardones, the famous basso.

Robert’s voice extends over a range of almost
six octaves.

Dr. Frank E. Miller, the New York throat spe-
cialist, was one of Caruso’s advisers,

HHAVE made several scientific examina-

tions* of the thirteen year old boy

soprano, Robert Murray, and state that

this marvelous boy has one of the most

wonderful voices in the world, and has
with it the geometrical brain so much de-
sired by Plato, the philosopher, producing
the strange combina-
tion of a perfect scien-
tific singing voice and
a perfect bird voice
at will.

He sings twelve
arpeggios from G to
G in five scconds or
with three times the
rapidity of the usual
coloratura singers.

He sings with
greatest casc colora-
tura arias in the
original keys and lan-
guages with difficult
intricate traditional
and original cadenzas
running to G in the al-
tissimo or the end
octave of the piano-
forte. These arc sung
with accuracy, agility,
flexibility, accurate i

Cavity or Mouth, When Singing.

World’s Greatest Opera Singers, as the Scale Above Proves.
World’s Greatest Basso, and in the Higher Register, He Sings One Half Octave Above the Highest Note on the Piano.

tonality, pitch and with artistry. The range of
his voice runs from C 128 V.P.S. below mid-
dle C or over five octaves to A 6827 V.P.S.
(or over the top of the present pianoforte)
and as high as the Galton whistle, the
tone tester which is higher than any known
singer’s record. The highest record by
the late A. Theodore Wangermann who
made numerous vocal experiments all over
the world with the Edison Company and
personally with J. Brohms Lankow and
with Europcan savants told in a personal
conversation that the highest tonc he had
cver heard in any laboratory or conser-
vatory was like a bird call or whistle
resembling the tone of the Galton whistle,
the altissimo A above the F, of the cele-
brated Mozart coloratura aria in the “Qucen
of the Night.” It is also the tone of the
highest notc ever made by a seven-months
child (prenatal) as I have personally con-
ducted experiments with their voices on
many occasions. Ilis voice is hoth the high-
est and of the greatest range, shown in

Cross-Section Through the Head, Showing the Changes Taking Place in the Oral
It Has Been Definitely Established That the
Quality and Timbre of the Voice Depends Upon: the Trachea, Chest and Mouth
Cavity. At the Left Is Shown the Muscular Effect Produced on Singing a Bass Note,
in the Middle the Normal Mouth Cavity, and at Right Position for High Note.
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Robert Murray, the Thirteen Year Old Boy Singer of Tacoma, Washington, Shown at Right, Has Startled the World of
His Is the IMost Phenomenal Voice the World Has Ever Known, and He Sings Easily, Far Beyond all of the
His Lower Range Extends to Within One Note of the

musical literature, even exceeding in the
height Lucrezia Azujari, who sang before
Mozart in 1770, an account of which and
the music sung is given by him in a letter
written in 1770, in which cadenza the artist
reached C in altissimo, and which has stood
as the highest record from that time to the
present.

He is the most remarkable vocal phenome-
non in the rare eccentric vocal attainments
of ancient Faranelli fame I have ever seen
or heard, partly due to the wonderful devel-
opment of his throat and especially his epi-
glottis, which presides over a beautiful
throat patterned somewhat after that of the
sublime artist Meclba. The factors which
malke his voice phenomenal are, vocal cords
of unusual density, elasticity and flexibility,
almost the size of an adult soprano; an
epiglottis of unusual size and thickness and
highly developed, which he uses with great
cffect in tone production; resonance cham-
bers in the head of unusual size and clear-
ness and adapted both in size and form to
great resonange of
tone; roof of palate
high, well arched, and
the rugae there well
buttressed in form for
the absolute centering
and correct poise of
true tone production,
small tonsils and
uvula. All these fea-
tures or (factors of
the: ultimate tone pro-
duction while super-
normal are in no sense
abnormal or freakish.
They are in some
respects the highest
development of the
characteristics and
most mnecessary voice
architecture and acous-
tics necessary for the
vocalist that I have
ever known.



A Motor-Driven Parachute

FALL in an airplane in Flanders,

a hroken arm and ribs, and several

weeks in a hospital in Nice, gave

Dr. Hubert Julian, a West Indian

Negro, a first lieutenant in the
Canadian Air -Corps during the war, the
idea for a parachute invention that is
destined to revolutionize the science of aero-
nautics,

At the age of thirteen Lieut. Julian, who
is the son of a wealthy cocoa planter in
Trinidad, B. W. I, won a trade scholarship,
and was sent to England to study automo-
biling and mechanical science. He is an ex-
pert mechanic. There he became interested
in aviation, and learned to fly. !

After two and a half years of experiment,
during which the practicability of the para-
chute was demonstrated, Lieut. Julian ap-
plied to the United States Patent Office for
a patent. In the estimation of Commissioner
Robert Fulton, the invention was the kind
that the aeronautical world had long been
in need of. Demonstrations were held and
its practicability established.

The device, as explained to the writer by
Lieut. Julian, consists of a parachute built
like an umbrella and mounted on the top of
the plane, and of a motor-driven fan below
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By ERIC D. WALROND

it to force air into the parachute. It relates
to new and useful improvements in safety
appliances for airplanes.

The primary object of the invention, said
Lieut. Julian, is the provision of a safety
appliance for airplanes so constructed as to
prevent the machine from falling in case of
engine trouble, and thereby preventing re-

. sultant damages by the machine or injury

to the occupants.

Another feature of the invention is the
provision of a machine having a collapsible
parachute attachment secured thereto and
positioned above it, together with means for
raising the said parachute attachment from
inoperative to operative position.

A further object of the invention is the
provision of a safety appliance for airplanes,
including a parachute attachment adapted to
be secured thereto and which is normally
disposed in closed position, together with a
suitable fan or propeller adapted to raisé the
said parachute mechanism to its extended
position when desired.

A still further object of the invention is
the provision of a safety appliance for air-
planes which will be comparatively simple
and inexpensive to manufacture, reliable and
efficient 1n use, and readily operated.

In case of engine trouble, it was explained,
or any other difficulties which would cause
the machine to fall to the ground without
control, the motor is set in operation, which
rotates the horizontal fan with sufficient
rapidity to raise the parachute from the
deflated position to full inflation, and the
speed of the fan is so controlled that the
air driven against the under side of the
parachute will allow the machine to descend
gradually and without danger of injury
thereto or to the occupants.

From the description given above, and the
accompanying illustration, it will be seen
that a safety appliance for airplanes is pro-
vided which will fulfill all of the necessary
requirements of such a device.

The parachute may be made to function
as a separate device, being fitted with a
small gasoline engine, fuel tank, etc., so that
the parachute is dirigible or controllable,
enabling the flyer to steer it in any direction.
It can be used on dirigible airships as well
as airplanes.

In October of the present year the com-
pany is planning a great aeronautical pageant
to be held at the Glenn Martin  fields in
Cleveland, at which prominent airplane
manufacturers will be represented.

© 1922 by Science and: Invention

A ““Motor-Driven Parachute” Such as That Illustrated, to Aid Aviators in Descending Safely From a Burning Dirigible, as Shown in the Upper Left-Hand Picture; or

Else From an Unmanageable Airplane, as Shown in the Two Lower Pictures; Is Something Radically New and a Device Which Possesses a Great Deal of Merit:

With the Ordinary Parachute One Cannot Land Where He Chooses, Because He Is a Victim of Air Currents and May Be Blown into a Tree or Far Out Qver Water,

Etc. This Motor-Driven Parachute in One Form Is Built as a Part of the Airplane Fuselage, But Is Quickly Released by Pressing a Trigger.. The Vertical Fan, Driven

by the Auxiliary Parachute Engine, Helps to Quickly Inflate the Parachute Envelope, While the Propeller, Together With a Rudder at the End of the Parachute Cradle,
Enables the Pilot to Steer the Craft as Desired.
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Mr. H. Gernsback Has Proposed That We

Build a Gigantic Monument to *Electricity.”

On Some Plateau We Could Erect an Elec-

trical Generator, Molded in Concrete, 1,000

Feet High. Molded of the Finest Concrete,

Such a Monument Would Last for Thousands
of Years,

It Would Probably Not Be Affected by the Weather and the Climate,
and It Is Doubted Whether It Could Be Easily Destroyed by Any
Savage Race That Might Come After Us.
Along the Walls, Could Be Inscribed, in Diagrams and Otherwise,
Electrical Fundamentals, from the First Static Machine Down to
the Latest Radio Developments.

These Can Be Inscribed from Year to Year.

In the Inside Passages,

As New Inveantions Come About,

-,
. —— -
e s TN el

N connection with our editorial of this
month, we show on this page a monu-
ment dedicated to the age in which we
are living. Electricity, more than any-
thing else, has made our present civiliza-

tion what it is, and if this civilization should
be wiped out by war or some other cataclysm,
nothing would remain to tell what Electricity
did for the race during the past century.
Beiore the Egyptians built their first pyra-
mid they probably foresaw that unless they
built something of a tremendous size it would
not stand the ravages of man and Nature.

Clectricity’s

By H. GERNSBACK

Hence the size and form were chosen in such a
way as to make it last for practically all time.

When we therefore propose to build a
gigantic monument to Electricity, we have
the same objects in mind. On some plateau
we could erect an electrical generator,
moided i1z concrete, 1,000 feet high. Molded
of the finest concrete, such a monument would
last for thousands of years. It would prob-
ably not be affected by the weather and the
climate, and it is doubted whether it could be
easily destroved by any savage race that
might come after us.

© 1922 by Bclence and Inventlon
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In the inside passages, along the walls,
could be inscribed, in diagrams and otherwise,
electrical fundamentals, from the first static
machine down to the latest radio develop-
ments. As new inventions come about, these
can be inscribed from year to year.

If the entire electrical industry would think
well of such a plan, a monument of this kind
could be built without taxing any one concern
a great amount. It would be a lasting tribute
to our race, and to the progress that is exem-
plified by Electricity.

Blue and YellowLightHave Same Speed in Space

The chances are five to one that the
difference in the time of passage of blue light
and yellow light through empty space is less
than one second in 300 years, according to a
result just announced by the Harvard College
Observatory. It is inferred from this result
that there may be no difference in velocity
whatever.

The new and extremely sensitive test of
the relative velocity of light of different wave-
lengths is made possible, it is stated, by the
recent determination of the distance of a
remote globular star cluster named Messier 3,
and by the completion at Harvard of a long
study of the variations affecting the light of
some of the cluster’s brightest stars. The
distance of Messier 5 is 12.2 kiloparsecs,
which is the equivalent of two hundred

million billion miles. It takes light nearly
40,000 years to travel across the space
between the star cluster and the earth.
From a study of photographs made at the
Harvard astronomical station at Arequipa,
Peru, a large number of variable stars have
been found in this remote star swarm. The
changes in the lights of these variables have
been studied at Harvard, and more recently
several series of photographs of the cluster
were made with a big reflector at Mount
Wilson, California, using plates sensitive to
blue light and to yellow light. The time of
the brightening of the variable stars was
then determined separately for the two colors;
but no difference in the time of arrival of the
blue and vellow pulses of light was found at
the end of the journey across empty space—
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a journey that has taken the last 400
centuries.

The uncertainty of the measured result is
so small, according to Dr. Harlow Shapley,
director of the Harvard Observatory, that he
finds the chances are twenty to one that blue
and yellow rays differ in velocity by less than
two inches in a second while traveling through
space at the rate of 186,000 miles a second.

Blue light is closer to the X-rays and
radium emanations in frequency or wave-
length than yellow light, which approaches
more closely the electrical waves. Whether
the velocity of light changes with the color,
that is with its frequency or wave-length,
has been a disputed question among physicists
and astronomers, although most of them
believe that the velocity is constant. The
velocity of light is 186,330 miles per second.
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A MONUMENT TO
INVENTOR OF TELEPHONE

HIS illustration deplcts a pro-

posed monument to Dr. Alexan-

der Graham Bell, the inventor of
the Telephone, who died recently.
The idea of a monument was proposed
by Mr. H. Gernsback, Editor of this
magazine, and the idea is as follows:

Somewhere along Riverside Drive,
New York, or some other prominent
point, 2 monument in the form of a
telephone receiver, from 200 to 250
feetg:igh, should be erected, somewhat
along the lines of the design shown.
The monument would be built en-
tirely of black marble or dark granite.

The interior would be hollow, with
the exception of the foundation on
which the imitation telephone receiver
rests. This bottom section could be
fitted out as a museum with all the
historical models of Dr. Bell’s inven-
tions, which could be housed here for
the benefit of visitors and students.

It would seem proper that the
American inventors should get to-
gether and build a lasting monument
of this kind by popular subscription
A voting coupon is printed on
the bottom of this page, where
readers ma{ vote as to their .
opinion on the plan outlined. It
1s thought that if every inventor #
in the éni(ed States would sub -

scribe only $1,00, the mon- L
ument could be built.
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r COUPON

L, the undersigned, am in favor of & monu-
meat for Dr. Bell a5 outlined in the October
issue of SCIENCE AND INVERTION.

1! :gﬁg - 1 be in favor of contribtidn_( a
small amount to the monument. The-signing
of this coupon does not obligate me in any way |
whatsoever. i . 2
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A Sub-Conscious Muz

~derer

By NELLIE E. GARDNER

attorneys rushed toward him. He

had fallen, with a black spot in his

temple, and then a sticky red blot
formed on the collar that always had been
spotless. '

I bent to feel his pulse, “and then drew
back. Could this be the man who had shared
our home, since Elaine had been a child? to
whom I had entrusted her education,—the
shaping of her mind and soul? This figure,
now limp, had it once been the master of
science?

Ilooked across the courtroom at my daugh-
ter’s gray face and saw the staring, focusless
eyes,—the windows of a brain that compre-
hended little and acted involuntarily.

This unexpected turn would mean the end-
ing of the State's prosecution, and the acquit-
tal of Elaine of the charge of murder. Would
it restore my daughter’s sanity? Or bring
back John Cavendish, whose body had been
laid, a few weeks before, in the green-hedged
lot? Could anything undo the entanglement
into which Fate had knotted those three lives?

I returned to my daughter’s side and
pressed her hand, as I had been accustomed
to do, when she was a little curly-head and
had cut her finger, broken her doll, or carried
home her puppy killed in the streets. Always,
in the crises of girlhoed and young woman-

S the Professor wh{pped the gun from
his pocket and fired, the bailiff and

“There the Manipulator of Sciences, Physical and Metaphysical,

Stock Ticker,-and Which Could Translate the T

hought Waves on the Recorded ‘H
Through the Horn, So That All the Room Might Hear and Comprehend, At Last,

hood, she had come to me for sympathy.
And I trust I never failed. We had no secrets
from each.other. I was almost as happy as
she, the night she came to my bed and told
of her love ior John, and confided the news of
their engagement. I recalled the nervous
laugh, the burning cheek she pressed against
mine, and her age-old cry, * ﬁ, Mother, you
can’t understand how much I love him!”

Smiling at her youthful intolerance, I cud-
dled my grown-up baby girl very close in my
arms. And every other night, during her
engagement, I lived with her in the dreams of
love and watched her unfold under its radiant,
warming touch.
up, very rapidly, these last days, 'and her
mother couldn’t help being just a little jealous
and sad. It is not easy for one woman to
watch another reach maturity and step across
the threshold. But I had trusted to the big
tenderness in the face and hands of John,
whom I had known since he was a lad in
knickers, and I prayed that he might make
Elaine very happy.

Then came the day when I rushed to the
parlor, at the sound of the shot, and found
Elaine on the couch beside John, with her
arms about him, sobbing, ** Why did I do it?”’

It was incredible. Could Elaine have fired
that shot? Impossible! A burglar must have
entered the room and killed John, in the
struggle. Yes, he had died defending Elaine!
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My little girl was growing"

That must be the explanation. But there
was no one else in the room, and the gun on
the floor was her father’s which I always kept,
loaded, in the table drawer. Only ten min-
utes before, I had passed through the room,
and the lovers were sitting close together,
talking low, and smiling fondly at each other.

And now, I found her sobbing, again and
again, “Oh, John, what made me do it?”’

hen she collapsed, and became unconscious,
leaving me nothing except the agonized ques-
tion, ‘‘Why?"’

That question burned into every thought
from that terrible day until this minutée. At
first I could not believe that it had actually
happened. But the days brought no denial,
and only repeated the unanswered question.

Once I asked Elaine to tell me all about
their last hour together. *‘We were so
happy,” she said dully. *Just sitting and
talking, as alwa; Suddenly, he seemed far
away, and his face was blurred. I couldn’t
hear his voice plainly. All at once something
pulled me, and I went to the table drawer for
Father’s gun,—and then—— Oh! And John
just looked at me, and didn't speak. I can't

‘tell what made me do it! Something told me

to. And just a minute before he had been
kissingme!"”’
Again she broke down, and repeated,
**What made me do it? If I could only die!”
(Continued on page 584)
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Produced an Instrument Which Had the Appearance of a Combined Radio Vacuum Tube Set and a

yp’' Film into Sound Waves That Could Be Expressed in Words and Reprod d
the Secret of the White-Streaked Ribbon and the Metal Plates Was Madgrmeu:re.”



METAL TANK CONTAINING "OILS
AND CHEMICALS FOR PRODUCING
MOKE 3

"+ VALVE FOR DEFLECTING EXHAUST
GASES THROUGH SMOKE PRODUCER

The Very Latest Advertising Stunt is to Write Your Company Slogan or Name Across the Sky in Letters of Smoke.
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L

The Other Day the People of London, England

Were Startled by Hearing an Airplane Overhead and Presently the Tail of the Plane Began to Spout a Stream of Dense Black Smoke, and Before They Had Gazed

Skyward Many Minutes, They Saw that the Pilot Was Writing the Words “Daily Mail’’ Across the:-Sky in Letters of Smoke.
Readers May Gain an Idea of How the Words ‘“Read Science and Invention' Would Look Written Across the Sky Above New York.
as It at First Appears, the Pilot Having to Spell Out the Words Backward.

From the Accompanying Picture Our
This is Not Quite as Simple

One Method of Producing the Smoke is Shown in the Inset Detail Picture. A

Simple Valve Mechanism Allows the Pilot to Cut Off the Smoke Producer Whenever He Desires.

Airplane Writes

URING the World War, aviation

experts brought out many ingenious

inventions, which would never have

been thought of wunder peace-time

conditions perhaps, and one of these
was the smoke barrage for aircraft, which
was described at length in the January, 1919,
number of this journal, with illustration and
complete details. The object of the smoke
barrage for aircraft, is to prevent cnemy anti-
aircraft gunners from seeing the plane and
accurately training their weapons on it. We
are at present more interested in the peace-
time application of this airplane smoke
machine, and at least onec acrial expert has
clectrified a whole city, by writing the name
of a daily newspaper across the sky in letters
of smoke; the name appeared 2,000 feet, or
nearly one-half mile long. Major }. C. Sav-
age, who has been experimenting with this
smoke production apparatus for use on air-
craft since 1913, for the British Air Ministry,
holds the secret, or at least one of the best
formulas so far cvolved, it is said, for produe-
ing a satisfactory smoke for this particular
work. Ordinary barrage smoke, such as used
by the destroyers during the war for laying
smoke screens to hide transports or battle-
ships, is not satisfactory for the purpose, as
it disintegrates too rapidly, and does not hold
together long enough.

One of the chief difficulties mect with 1n
writing the letters in the sky, whieh are
written in a horizontal plane usually, lies in
the fact that only a very skillful pilot is able
to steer the airplane properly along the
tortuous coursc necessary in forming one or
more words, particularly as the writing has
to be done hackward, as becomes evident
on a little reflection. Tt is said that Captain
Turner, who recently piloted a plane over

London, and startled the whole city by
writing the words “ Daily Mail’’ across the
sky, used as much as one-quarter million
cubie feet of smoke per sccond. The smoke
produced by the Savage formula persisted in
the air for about five minutes. The words
“Daily Mail” required a smoke trail about
ten miles long, and the letters were all com-
pleted in less than five minutes by the aviator.
The airplane flew at an altitude of about two
miles or about ten thousand feet.

The detailed diagram in the accompanying
illustration shows one form of smoke pro-
ducér for use on aircraft, devised by John
Koltko, of Watertown, Conn., during the
World War. The method of producing and
debvering smoke in large quantitics by the
Koitko method is as follows: By means of a
suitable cut-off control valve in the pilot’s
cock-pit, the exhaust gases from the engine
are directed into a by-pass tube communicat-
ing with a steel hoiler or tank in the rear
part of the fuselage or body. This tank con-
tains certain heavy oils and chemicals for
developing a very dense smoke. When the
hot exhaust gases from the engine shoot in-
to this tank, thru holes or perforations in the
spiral exhaust pipe within the tank, a dense
black smoke is produced in large quantities,
and the pressure of the gases acting within
the closed chamber, causes the smoke to
be forced out thru the pipe leading to the
tail of the plane, as shown in the drawing.

To stop the smoke production, the pilot
dircets the exhaust back to the usual channel.
There is a good opportunity for a chemist who
will perfect a first class smoke, or rather
suitable chemical means for its production,
as this is apparently bound to hecome a
recognized advertising method of tomorrow.
A similar effect and one capable of proclucing
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ords in Smoke

startling. results, would be some form of con-
tinuous pyrotechnic display or luminous
vapor, which conld be liberated from an air-
plane at night, so as to glow against the dark
sky.

SMOKE SCREEN RECIPE

In an article in the Journal of Indus-
trial and Engincering Chemistry, Dr. George
D. Richter reveals for the first time the
formula for the most successful of the
smoke screcus used by the navy during the
war.

The Chemical Warfare Service had a
combustion chamber at the American Uni-
versity  Experiment  Station,  Washington,
D. C., in.which various smoke-making mix-
tures were burned and density of the vapor
studied by ascertaining how much it ohscured
the ravs of clectric lights placed in the
midst of it. Thus the various mixtures were
measured according to their *T. O. P.7
which means “total obscuring power™ in its
full form.

The material which showed the most
promise is known as the “B. M. nuxture.
because it was originated at the Unitéd
States Burcau of Mines,

The proportions in the following repre-
sentative formula were varied  somewhat,
depending on the method and the form of
device in which the smoke was used:

Parts
Zinc ... .. 35.4
Carbon tetrachloride. . ... .. ...... 41.6
Sodium chlorate................ 93
Ammonium chloride. ... ... .. .. 54
Magnesium carbonate. ... ... ... 8.3

After the mixture is ignited it makes such
a cloud that the result is absolute conceal-
ment.



lacKkensaw’s Secrets

By CLEMENT FEZANDIE

{AUuTHOR’s NOTE.—One of the inventions of
the near futureis the Telephotograph or Television
apparatus, which attached to the telephone will
enable us to see the sender of a message at the
same lime that we hear him, or will enable us to
view a theatrical performance at home. Some-
thing has been already done in this line, but
nothing satisfactory will probably be accom-
plished until we discard the selentum cell and
use some radically different method.]

ELL, doctor; busy as usual, I see?”’
Doctor Hackensaw looked up
from the peculiar instrument he
was adjusting, as he answered:
“Yes indeed, Silas, busier than
usual, in fact, if such a thing were possible.”

“What's that new device you have there?
1 don’t remember ever seeing it before.”

‘'No, Silas, I haven’t made it public yet,
though 1 expect to do so very shortly, for I
have the instrument pretty well perfected.”

“What is it for?’’ asked Silas Rockett,
gazing at the instrument with unfeigned
curiosity, for every visit he made to the
doctor’s Jaboratory seemed to disclose some
unique invention.

"“This is a television apparatus. It does
for images what the telephone does for
sounds—carries them hundreds of miles and
even further if desired. By means of electri-

Means of Electrical Waves the Image of an Object in

less Photograph in Black and White That I Receive.

No. 9—The Secret of
Television

cal waves the image of an object in Chicago
or even in San Francisco is brought to me
here in my laboratory in New York. Nor
is it a motionless photograph in black and
white that I receive. The object in motion,
in its natural colors is thrown upon this
screen here enlarged to any size I desire. I
really have a moving picture in colors of
whatever scene is thrown upon the receiver
of the apparatus at the sending station.
You will perceive, by the way, that my
screen, instead of being the usual impervious
screen used in the movies, is a large plate-
glass murror, thus insuring a perfect repro-
duction. Sit down in this chair and you will
see for yourself. To begin with, here is an
oriental dance being given at.this moment at
the Knickerbocker Theatre by the pupils of a
celebrated dancer. See how perfectly every
graceful movement and every harmony of
color is reflected in the mirror. I get a better
view of the performance here than if 1 were
sitting in the orchestra behind some lady’s
tall coiffure.”

The reporter gazed at the picture on the
screen with interest. He had seen movies in
color—either hand-painted negatives or pho-

541

tographs taken by the three-color process,
but never had he seen any reproduction so
perfect as this. The images were as life-like
as if the dancers were in the very room and
he were looking at their reflection in the
mirror. By means of a telephone amplifier
the sound of the music could be heard at the
same time, thus adding greatly to the effect
of the rhythmic movements. When the
dance ceased, the applause of the audience in
the theatre was distinctly heard.

*It’s wonderful, doctor! really wonderful!”
cried. Silas, enthusiastically.

“Pshaw!” exclaimed Doctor Hackensaw.
‘““This is nothing! The idea of transmitting
images by telegraph is not new by any man-
ner of means. I am not speaking now of the
tel-autograph for transmitting pictures. Both
Gray and Edison perfected practical forms ot
the tel-autograph. In Edison’s machine, a
picture drawn in special ink will reproduce
itself at the other end of the telegraph. In
Gray's machine, the artist draws the picture
at one end of the lite and the stylus at the
other end traces the same picture—but
neither of these is real television.”

*But,”’ objected Silas, *'it seems to me that
1 have seen accounts of real television appa-
ratus.”’

“Yes,” replied Doctor Hackensaw, con-
(Continued on page 589)
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“This Is My Television Apparatus, It Does for Images What the Telephone Does for Sounds—Carries Them Hundreds of Miles and Even Further if Desired. By

Chicago,or Even in San Francisco Is Brought to Me Here in My Laboratory in New York. Nor Is It a Motion-
The Object in Motion, in Its Natural Colors, Is Thrown upon This Screen Here Enlarged to Any Size 1 Desire.
1 Really Have a Moving Picture in Colors of Whatever Scene Is Thrown upon the Receiver of the Apparatus at the Sending Station.
Is an Oriental Dance Being Given at This Moment at the Knickerbocker Theatre by the Pupils of a Celebrated Dancer.
ment and Every.Harmony of Color Is Reflected in the Mirror.”

. . . To Begin With, Here
See How Perfectly Every Graceful Move-



By ISABEL M. LEWIS, M.

A.

OF THE U. S. NAVAL OBSERVATORY, WASHINGTON, D. C.

HE discovery. has recently been made
of a most unusual double star system
by Dr. J. S. Plaskett, Director of the
Dominion Astrophysical Observatory
at Victoria, B. C., by means of the
spectroscopic attachment of the 72-inch re-

A RemarKkable Double
Star System

combined mass of the system being about
one hundred and thirty-eight times that of

Scme as position |
-

Position3 #

w_Position 3

55,000,000 miles

Seme as
po twon2® v
Center of
qravity

Position3 e

Fig. 1.
$§50,000,000 Miles.

between S'and §?

57 N
hd Position 2
[ ]

x
N

000 miles distance
te from center

s
. Position 3

Showing Two Suns With a Satellite Revolving About Center of Gravity of System at Distance of
There Will be No Phases, for Both Suns Shine by Their Own Light and Are Intensely

Luminous, But the Sides Toward Each Other May be a Little Brighter Than Opposite Sides, Due to Reflected
Light From Other Sun. 4

Position 1.

Position 2.
of Revolution of Two Suns.
Because It is 55,000,000 Miles Farther Away.
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flector, the second largest instrument of its
kind in the world.

In the inconspicuous and little known con-
stellation of Monoceros, The Unicorn, which
lies just to the east of Orion, on a line con-
necting Betelgeuse with Procyon and about
two-fifths of the distance from Betelgeuse
to Procyon is a faint star of the sixth magni-
tude known as No. 1309 of the Sixth Degree
Zone of Argelander’'s Catalog. The posi-
tion of this star in the heavens has been
recorded for over seventy years. Many ob-
servers have doubtless gazed at this star
casually, but there is nothing remarkable
about 1t when . viewed telescopically, while
without the aid of the telescope it would be
invisible except to an exceptionally keen eye
on a night of exceptionally fine seeing and.
if seen, no one would give it a second glance.
Yet by the aid of the spectrostope attached
to one of the greatest telescopes in the world
Dr. Plaskett has made the following discov-
eries concerning this modest looking little
star of the sixth magnitude.

It consists of two suns in mutual revolu-
tion separated by a distance of ffty-five
million miles. These stars are both of the
tvpe known as QOrion or B-type stars, which
are believed to be the hottest and most
massive of all the stars. The mass of one of
these stars is at least seventy-five times that
of the sun, and the mass of the other is at
least sixty-three times that of the sun, the

the sun. These values are obtained on the
assumption that the plane of revolution of
the two stars lies in the line of sight, which
i5 very doubtful. If the plane of revolution
is inclined to the line of sight the masses

Fig. 3 Above Shows One of the Suns S? Partially Eclipsed by the Second Sun St
J. S. Plaskett, This System Having for Many Years Been

System Has Only Recently Been Discovered by Dr.

would he even greater, so the values given
are lower limits for the masses of these
stars. The temperatures of the two stars,
since they are of the helium type and ex-
ceptionally’ massive, is probably close to
30,000° Fahr, The period of mutual revo-
lution of the stars, the observations show, is
about 14.4 days, and their orbital velocities,
which are given directly by the spectroscope
in miles per second, are 128 miles per second
for the larger, brighter star and 154 miles
per second for the smaller, fainter star. The
extreme shortness of the period of revolu-
tion of the system and the high orbital veloci-
ties of the stars, which were found by direct
observation of the shift in the spectral lines,
were an indication to the observer that he
had discovered an exceptionally massive
binary system. Since the stars are too close
together to be seen as separate stars, tele-
scopically they belong to the class known as
spectroscopic binaries. An examination of
the spectrum of such a star system, when
the stars are comparable in brightness,
shows a doubling of spectral lines owing to
the fact that the two star spectra overlap.
There is also a continual shift of the cor-
responding spectral lines relative to one
another which results from the fact that the
two stars are in mutual revolution. It is
one of the fundamental laws of spectrum
analysis that, when a source of light, as a
star, is moving with respect to the observer,
the lines of the spectrum arc shifted from
the normal position toward the blue as the
star approaches the observer and toward the
red as the star recedes from the observer.
The velocity in miles per second with which
the star in question is approaching or reced-
ing from the observer is found by measuring
the amount of the shift of the spectral lines.
(The extrémely simple formula employed is
AN = ¥ M in which V is the velocity
of light, ,— the velocity of the star relative
to the observer, X is the wave-length of the
line observed and AX the measured shift of
the line from its normal position in the
spectrum of the star.) Of course, as the
stars are in mutual revolution about their
common center of gravity, they are always
moving in opposite directions at any one
particular time, and the shifts of the cor-
responding lines in the two overlapping
spectra are always in opposite directions,
for as one star approaches us in its orbit the

$%partly eclipsed

by S'

Tbis Giant Double Star

Considered a Single Star, Owing to Its Great Distance From the Earth.
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parent size
of our Sun

Two suns about six degrees apart

or nearly three times their diameter

Fig. 2. This View of Two Giant Suns Spaced Approximately 6-Degrees Apart, or About Three Times Their Diameter, Shows Also Their Relative Size as Compared
This Corresponds to Position 1 Shown in the Large Diagram, Fig. 1, Wherein the Orbit of a Satellite Revoiving
About the Center of Gravity of Such a Double Star System is Depicted. .

with the Apparent Size of Our Sun in the Heavens.

other star recedes from us. It is customary
in making observations and measurements
of spectroscopic binary stars to throw the
light from some terrestrial source through
the spectroscope at the same time with the
light from the stars, so that the normal
positions of the spectral lines of certain ele-
ments can be seen for purpose of accurate
measurements of the amount of shift.

The outstanding feature in the observations
made by Dr. Plaskett of this remarkable
star is the exceptionally high value of the
masses of the two stars, which are at least
four timmes greater than any previously de-
termined masses of spectroscopic binary
stars. In fact the masses in many spectro-
scopic and visual binary systems are either
about the same as that of the sun or only
a few times in excess. It is only in binary
systems that it is possible to make direct
determinations of the masses of the stars
through the measured gravitational pull of
one star of the system on the other. It is
impossible to determine directly the mass of
a single star, though estimates of the masses
of different types of stars are made by theo-
retical considerations of the probable densi-
ties and diameters of such stars. It is well
known that mass is equal to volume times
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density. Knowing any two of these three,

. mass, density, and volume, we can find the

third, and, knowing the volume or bulk of a
star, we can find its diameter relative to the
sun’s diameter by taking the cube root of its
volume relative to the sun’s volume. By
making an assumption as to the probable
density of a star of the type to which this
star belongs it is possible to compute its
volume, and so indirectly its diameter. Dr.
Plaskett assumes that the probable density
of each of the two stars in the system he
has discovertéd is about one hundredth of
the density of the sun. Since he has already
found their combined masses from the Har-
monic Law, following from the law of gravi-
tation, which states that the combined mass
of the system compared to the sun’s mass
equals the cube of the separation, of.the
stars divided by the square of the period of
revolution, he is in a position to determine
the volumes of the individual stars, and so
their diameters, after he has found the val-
ues of their individual masses by a compari-
son of the absolute amounts of their spectral
shifts. In this way he comes to the conclu-
sion that the diameter of the brighter star is
about twenty times the diameter of the sun,
and the diameter of the fainter star about

Fig. 4 Above Gives Us Some Idea of the Remarkable Effect Produced by the Double Sun System in the

Heavens, Both Suns Being of Equal Size and Brilliancy.

This is a Possible Condition on a Distant Planet

in Proximity to the Double Star System Here Illustrated and Described and Known as No. 1309 of the 6th

Degree Zone -of Argelander’s Catalog.

This Interesting Double Star System Was Previously Believed to be

Only a Single Star, Due to Its Great Distanct From the Earth and the Consequent Faint Light Visible Through

Our Ordinary Telescopes.

This Remarkable Discovery Has Recently Been Made by Dr. J. S. Plaskett,

Director of the Dominion Astroph{sical Observatory at Victoria, B. C.,, by Means of the Spectroscopic

Attachment of the 72-Inch

eflector, the Second Largest Instrument of Its Kind in the World.
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eighteen times the diameter of the sun. The
densities of these stars are, of course, con-
siderably in doubt. If the density was taken
as one-tenth instead of one-hundredth of the
sun’s density, the diameter of the greater star
would be nine times the sun’s diameter in-
stead of twenty times. It is possible that
some stars of this type are much denser than
others, and the chances are in favor of the
more massive stars of the same type being
the denser. The value of the diameters
found by Dr. Plaskett are, therefore, prob-
ably upper limits for the diameters of these
stars. Making next the assumption that
stars of this type radiate unit for unit of
surface forty times as much light as the sun,
which is generally accepted as true, the
luminosity of the brighter star is found to
be 40 times (20)% or 16,000 times that of
the sun. In a similar manner the luminosity
of’ the fainter star is found to be 12,000 times
that of the sun. The total luminosity of the
pair is, then, 28,000 times that of the sun.
Now, knowing the apparent and actual
brightness of the system compared to the
sun, it is possible. to find its distance from

- a relationship between the two, and it comes

out that the star system is about ten thou-
sand light ycars distant from the earth. It
must be kept in mind, however, that a change
in the estimated density would change the
figures for volumes, diameters, and luminosi-
ties of the stars and their distance from us.
With a density one-tenth instead of one-
hundredth that of the sun, the distance of
the star system from the earth would come
out four thousand five hundred light years
instead of ten thousand light years.

The giant red stars Betelgeuse and
Antares, with diameters respectively 318
times and 500 times that of the sum, are, of
course, much more bulky than the members
of this newly-discovered system, but the
masscs of these red giant stars are unknown.
It is generally considered that their densi-
ties are about one-thousandth part of the
density of air at sea level. This would mean
that their densities are only about eighty-
nine hundred millionths (.00000089) of the
density of the sun, Now, since the mass of
a star equals its density times its volume, we
can get approximatc values of the masses of
Betelgeuse and Antares by multiplying their
densities as given above by their volumes.
It has been found from measurements made
with the interferometer at Mt. Wilson that
the diameter of Betelgeuse is approximately
318 times the diameter of the sun and the
diameter of Antares is about 500 times the
diameter of the sun, The vohimes of thesce
stars are then, respectively, 32,000,000 times
and 125,000,000 times the volume of the sun.
Multiplying these values by the assumed
density for stars of their type given above,
we find that the mass of Betelgeuse is about
29 times the mass of the sun, and the mass

(Continued on page 583)
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Unusual of Obtaining

E are so accustomed to watching the

usual means and modes of obtaining

power that we often forget that be-
sides these more common means there are
many others known to science. QOur steam,
gas and electric devices for obtaining power
are so cheap and so general that any other
means of generating mechanical energy seem
almost superfluous. And so they are, in a
practical sense. But, these other means of
obtaining motion are many of them exceed-
ingly interesting and instructive and serve
oftentimes to illustrate some general law
of physics in an unusual manner. The or-
dinary methods of obtaining power from
nature by means of wind and water-turbines
are too well known to need any discussion,
although the many novel and diverse forms
of these motors present an interesting study
in themselves. It is with the unusual and
little known sources of power that I wish
particularly to deal in this article. For
purposes of convenience I will classify the
various devices under the different forms of
energy.

I. Devices Operated by Means of Heat
Energy.

(a) Those operated by the expansion of
heated gases.

Under this heading come the great variety
of hot air engines. The simplest form of
the hot air engine is the turbine illustrated
in Fig. 1. In many old houses in Europe
these turbines are found to be mounted, usu-
ally above the kitchen fireplaces. In England
they went by the name of “spitjack.” and
were used to turn a fowl or joint that was to
be cooked over or in front of the open fire.
Very little power, of course, is generated
by a device of this nature, although the ap-
plication of the power of the ascending gases
expanded and made lighter by the fire is in
itself interesting. The same principle ob-
tains in the child’s paper spiral revolving
over a hot air register. A little-known de-
vice operating on the same principle is shown
in Fig. 2. This consists of a very lightly
constructed and delicately balanced turbine
wheel made out of wire and tissue paper
mounted upon a wire stand. When this tur-
bine wheel is placed in direct sunlight on
the floor in front of a window the whecl
revolves due to the ascending current of
heated air. We now come to the true hot
air engine; i. e., one of the reciprocating
type based upon the expansion and contrac-
tion of a confined gas. Perhaps what is
the simplest type of this engine, which has
been made in many forms, is shown in Fig.
3. This consists of two cylinders, the first a
large one containing a large, hollow, loosely
fitting piston and heated on the bottom with
a fire. The second cylinder is the power
cylinder, much smaller, and containing a
tightly fitting piston. The two cylinders are
connected by a short passage, as shown in
the figure. These two pistons are attached
to a common crankshaft at an angle of 180°.
When the loosely fitting piston is at the top
of its stroke the confined gas is heated by
the fire and in expanding forces up the piston
in the power cylinder. This, of course,
causes the loosely fitting piston to descend,
forcing the gas or air past it up into the top
and cooler part of the large cylinder, when
it contracts and causes the descent of the
power piston. This action takes place quite
rapidly so that these engines develop several
hundred R. P. M. Hot air engines are used
in laboratories as a convenient small source
of power. The great defect of these en-
gines is the large bulk necessary in propor-
tion to the power obtained from them, as
well as a rather low efficiency. The great

Motion
By E. R. CALEY

engineer Ericsson of Civil War fame at-
tempted to apply these engines to the pro-
pulsion of boats with no great success.

(b) Devices based upon the expansion of
liquids.

Liquids when cxpanded by heat and con-
tracted by cooling are capable of exerting
enormous pressures in changing their vol-
ume. This principle may be applied in an
engine to produce motion. Such a machine
is shown in Fig. 4. It operates as follows:
A strong iron vessel A is filled with a liquid
having a high coefficient of expansion. Oil
is a very good liquid for the purpose. This
vessel has inserted in it a smaller cylinder
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B containing a tightly fitting plunger. The
plunger is connected to a crank which in
turning raises weights that may be utilized
to run a train of gears., When the.cylinder
A is in the first position, as-shown,. it is
then heated by the fire C. The force.of;the
expanding liquid turns the crank and atithe
same time causes the cylinder to:move out of
the flame since it is pivoted at point D. On
cooling, the liquid contracts and the cylinder
returns to the first position.  As:this recip-
rocating motion. - is . necessarily 1slow - the
device of first utilizing the power-to- raise
weights and then having these operate a
gear train is necessary if a continuous, uni-
form motion is desired.
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A simple device to produce motion simply
from the volume change of liquids is shown
in Fig. 5. A small bore glass tube B pivoted
on the pillar D has blown on it at one end
a round bulb A; on the other end an open
vessel C. The tube is filled with some
liquid such as colored water or alcohol.
When the buruer E is placed under the bulb |
A some of the liquid is forced into C by ex-
pansion, causing C to lower and lift A out
of the flame. On cooling the liquid returns,
causing A to sink again. This alternating
motion continucs as long as heat is applied,
varying in speed according to the degree of
heat applied and the nature of the liquid.

(¢) Devices based on the cxpansion of
solids. '

Solids also excrt an enormous force on
contracting or expanding and this force may
be utilized to produce motion. An-instru-
ment used in physics lecture experiments to
illustrate the expansion of solids is.shown
in Fig. 6. A metal bar A is heated by a
long burner B. On expansion the bar’moves
the lever C and the amount of expansion
somewhat multiplied is shown on the index.
The cxpansion of a solid, however, is usu-
ally such a small per cent. of its original
length that it is difficult to apply the motion
and exhibit it in the form of continuods, cir-
cular motion. If two solids having different
coefficients of expansion, such as brass and
steel, are riveted together then the motion
produced will be very considerable and has
been applied in operating a clock train or
some similar device.

(d) Devices based on the conversion of
gases into liquids and higuids into gases.

The most tamiliar type of engine operated
hy the conversion of liquids into gases is the
common steam engine. In this connection
the utilizing of the sun’s rays to raisc steam
in a boiler is peculiarly interesting. Some
of these sunpower motors arc in successful
operation in some of our southwestern States,
such as Arizona and California. The im-
portance of these devices is bound to be
great in the future when our ever-decreasing
supply of natural fuels becomes so depleted
that other sources of power become a neces-
sity. Besides water, other liquids of course
may be used to operate engines of this type.
Naphtha and ether engines have been con-
structed and successfully operated, although
there is, of course, considerable danger con-
nected with engines using such volatile and
inflammable liquids as a medium. An en-
gine using ether that may be operated in
ordinary sunlight is shown diagrammatically
in Fig. 7. The series of copper coils which
are blackened superficially with lamp black
act as the boiler while the exhaust ether
vapor is condensed in an ice condenser and
again returned to the heating coils. The
thermoscopic balance is an interesting means
of illustrating motion produced by the con-
version of Hquids into vapors and the sub-
sequent condensation of the vapor into a
liquid again. This instrument consists of
an exhaugted tube A having similar bulbs at
each end and pivoted in the middle (Fig. 8).
A quantity of water is placed in the tube
just sufficient to fill one of the bulbs. A
screen S is so placed that the sun rays strik-
ing the apparatus can only affect one of the
bulbs at a time. If the liquid is in the left-
hand bulb as shown, then when the sunlight
strikes it, it will quickly evaporate into the
other bulb by reason of the greatly lowered
boiling point. Then when the other hulb
has received enough liquid to cause it to
descend, the process is repeated in ‘the re-
verse order and 4 slow, alternating motion

(Continued-on page 593)
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By H. WINFIELD SECOR

) HE radio typewriter illustrated in
actual use in the business office of
tomorrow on our front cover by Mr.
Howard V. Brown is, contrary to what

one might think at first, an actual reality,

and typing letters and words from an air-
plane constituted the remarkable stunt re-
cently carried out by the U. S. Naval Air

Station, at Anacostia, D. C., near Washing-

ton. - The accompanying official naval photo-

graphs show the radio teletype apparatus set
up in the land station, and also in the cockpit
of the FSL naval seaplane.

It sounds almost impossible to the un-
initiated, especially when one thinks of the
interference and other conditions, such as
freakish atmospheric effects, which often
spoil the perfect reception of radiophone con-
certs. However, the naval radio experts were
eminently successful in hooking up their radio
transmitting and receiving instruments to
a Morkrum teletype machine, so that com-
g]ete messages were actually typed vie radio

etween the seaplane flying among the clouds

m

Yes, It Has Been Done—the Radio Typewriter Is Here at Last, a
Associated Engineers, Who Were Sniccessful the Other Day in Actually ’l:lypewriting From a Naval Airplane, Shown in the Foreground, to a Land Station.

and 4 Are Official U. S. Naval Photos, Showing, Respectively, the Radio Typewriter Keyboard and Vacuum Tube Transmitting Set Installed in the Cockpit of the

and the ground station below many miles
away. As the operator in the seaplane ran
his fingers over the teletype keyboard, which
resembles that of the standard typewriter,
radio impulses were sent out from the
antenna of the seaplane, and these were
picked up by the aerial of the land station
and properly interpreted by the delicate
relays and correlated mechanism, so as to
cause the type bars of the receptor to respond
cach in their proper turn; the printed words
reeling out of the machine on a paper tape.
The same type of machine is also built regu-
Jarly for use on telegraph circuits, in which a
wider paper is employed, corresponding to
the ordinary business letter dimensions.

As pointed out by Mr. H. Gernsback, the
radio typewriter, as it will no doubt be known
shortly, will fill a long felt want in the busi-
ness world. A typist will sit down at one of
the radio typewriters of the style shown hHere-
with, as welFas on our ]flront
cover, and simply spell out j
the letters in the usual man-g AL

4.
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ner on the keyboard of the apparatus. A
vacuum tube transmitter willsupply thesource
of highfrequency currents, which will be caused
to radiate from the antenna in the form of
dots and dashes, but in a special code, each
combination of dots and dashes corresponding
toa letter of the teletype alphabet. Instantly,
in view of the fact that radio waves travel
through the ether with a velocity of 186,000
miles per sccond, the radio typewriter, let us
say, in Chicago or.San Francisco, will start
clicking off the letters, and when the letter
is finished, the operator at the sending end
will give a special sign-off character or com-
bination of signals, which will cause the re-
ceiving instrument to perforate and detach
the finished letter from the continuous paper
strip, the finished letter dropping into a
basket, as shown in our illustrations.

Of course it is the best policy in any busi-
ness transaction, whether large or small, to
always keep a record of anything you may
write to a second party, no matter how
(Continued on page 616)
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and We Have to Thank the Radio Experts of the U. S. Naval Air Station at Anacostia, D. C., and

Figs, 1

Seaplane and the Radio Typewriter in the Land Sttion, on Which the Paper Trpe Reeled Off With the Printed Letters on It. Fig. 8 Is the Radio Typewriter Sug-

ested by the Author and Mr. H. Gernsback, for [ .e in Business Offices of Tomorrow.

The Radio Transmitter, of the Vacuum Tube Type, Is Incorporated in the

ame Cabinet With the Typewriter Mechanism. The Letters Are Printed on a Wide Paper Roll, the Letters Being Perforated or Cu? Trom the Strip at the End of

Each Letter Automatically.

Ocean.
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This Marks One of the Most Astounding Feats of Applied Radio Science Since Marconi Transmitted His First Signals Across the Atlantic
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All the Thrills of a Real Airplane Trip Through the Skies Are Suppfed by Thls Latest Invention, Comprising a Captive Airplane Which Travels Back and Forth on a

Steel Cable, the Ends of the Cable Being Raised and Lowered as the Plane Approachés Either Tower.

Passengers May Be Loaded from One Tower.and Given a Ride

to the Opfosite End of the Cable and Return; or Where an Extra Long Cable Is Employed, Thus Giving a Longer Trip, Passengers May Be Simply Carried From One
ower to the Other Tower. The Plane Is Swung on a Revolvable Suspension Provided With Grooved Wheels, Which Travels Along the Cable

Captiv

IRPLANE rides, or at least those in
real honest-to-goodness planes that
soar upward 1,000 feet or so, have
not as yet come within the reach of
the great fun-loving public, the

cheapest trips in real airplanes being about
five dollars. Mr. Frank Chapman has re-
cently taken out a patent on the captive air-
plane here illustrated, and it is so designed
that it should appeal to amusement park
owners, as the cost of building or installing
the machinery necessary for operating it, is
not prohibitive. By simply lengthening the
cable, a proportionately greater amount of
pleasure is obtained from this pleasure
thriller, as the longer the cable, the longer
the ride; and other things being equal, that
is, with regard to height of towers, etc., the
faster the plane will travel.

Briefly considered, this scheme requires
two substantial wooden or steel towers 50
to 100 fect high, each tower being equipped
with a vertically rising and falling cradle or
carriage, and a set of winches to raise and
lower these carriages, which latter are used to
raise and lower the two respective ends of the
steel cable along which the plane flies. When
the plane has been loaded with passengers
from the platform at one of the towers, let
us say, the cable-carriage is raised slowly,
causing the plane to start traveling outward
along it. By skillfully raising and lowering
the carriage at one end or at both ends for
that matter, the speed at which the plane
travels along the cable, including the ap-
proach to the sccond tower, may be nicely
controlled, and it is a simple matter to pro-
vide a brake to grip the cable, so us to be
under the control of the pilot aboard the
plane. Where a very long cable is used,
passengers may be loaded at one tower, and
discharged at the other end of the run; where
the cables are not so very long, say 200 to
300 feet only, the pleasure seekers may be
given a round-trip or a ten-cent ride possibly,

Pleasure

the loading and unloading platforrns being
arranged as shown in our picture, all on one
tower. It is usually the case that people do
not like to go on one of these pleasure rides
at amusement resorts, where they are dis-
charged from the carriers at a point distant
from the one at which they embarked for
their ride.

From This Diagram Taken From Mr. Chapman’s
Patent, the Clever Arrangement for the Captive
Airplane Amusement Scheme Becomes Evident. It
Will Be Noted That the Length of the Cable Remains
Constant and Under Practically the Same Tension,
for When the Cradle at One Tower Is Raised -and
the Other Lowered, the Length of Cable Will Always
Be the Same as Becomes Evident; When the Cradle
at the Opposite End Is<Raised and the Other One
Lowered, the Cable Length Remains the Same.
This Idea Is Adaptablg to Home-Made Amusement
evices.

This idea is one of the best we have seen
in several years, and as aforementioned, the
construction cost is very small relatively
speaking, and we have no doubt that many
of our young scientific friends and embryo
engineers will like to build one of these
amusement airplanes in their back yard,
while our country friends who have lots of
ground at their disposal, can rig up a long
cable or rope, so as to enjoy a real thrilling
airplane ride.

For a home-made structure of this type,
the cable-trucks or carriages can be raised
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and lowered by an ordinary block and fall,
or an equivalent simple system of pulleys and
ropes. The cable-carriage could be raised at
the starting end for example, and then by
releasing a detent hook, the captive airplane
would sail down the cable, swinging along
just like a real airplane in free space. The
cable should not be raised too high before
releasing the plane, unless a brake of some
kind is rigged up, so as to co-act with the
cable, in order to stop the plane as it ap-
proaches the second terminal station or tower.
When the plane got up close to the second
tower, a hook and chain could be made fast
to the plane, so as to hold it, while the cable
truck in this case is raised by pulling on a
block and fall rope; after it had been raised
sufficiently to give a downward slope to the
cable, the detent hook could be released, and
down the plane would fly again to the start-
ing tower. For the home-grown variety of
this amusement thriller, it is not necessary
to be quite as elaborate as to details, as in the
case of a commercial amusement park
structure, and it is not necessary at all to
arrange the body of the plane to pivot about,
as the inventor has provided for in his patent.
His idea has been worked out from the
amusement park point of view, where seats
are arranged in the plane, and of course
owing to its design being made to resemble
an actual airplane, naturally it would have
to be reversed or turned end for end after
each passage down the cable, unless the
builder elects to disregurd this feature.

The towers as well as the airplane itself,
can be outlined with electric lights, the cur-
rent for the lights on the plane being supplied
from a storage battery. Note how the cable
carriages at either tower are arranged to
slide up and down in tracks placed at an
angle, so that as one carriage moves up and
the other down, the length of the cable is
kept the same, i. e., no extra strain is placed

‘on the'cable. This is very important.



Poisonous Snakes, Snake Poisons and

EEP rooted opinions are difficult

to remove; like a hereditary disease

do they pass from generation to

generation. And so it is that even

today the all too prolific vine
“phantasy” entwines its branches with un-
diminished vitality about that class of ani-
mals, the reptiles, bringing in its wake a
mythical fear. It is the unknown, the secret
and the mysterious which has something
gripping and intriguing about it, and it is
Just this tickling of the nerves which has
become a necessity.

Of reptiles, the snakes are the most ab-
horred. But it is a relatively small num-
ber of snakes which, by the action of
their bite, produce death through poisoning.
Such dangerous snak_s, making in all but a
small group, are, as a rule, small in size.
Of about 2,000 species less than 300 are
poisonous.

It seems as if the presence of the poison-
ous fangs is an indication of the approaching
decline of this reptile. It is a sign of its
extinction, for with it, it can partially with-
stand the more highly organized mammal,
And the use of this abominable device ap-
pears to have brought the reptile low, until
it has degenerated to its present plane, for
once, at the height of their devclopment,
gigantic reptiles roamed the carth.

The poisonous fang of the snake is used
to master its prey, only in cases of neces-
sity is it a weapon of offense. Where cases
of poisoning occur, they can be traced back
to an accidental meeting, the snake striking

Their Antidotes
By DR. ERNEST BADE

blindly thinking itself attacked; for snakes,
as a rule, are exceptionally stupid creatures.

Just what the status of the poisonous
snake is, and what its right in nature, can-
not be clearly determined. Although a large
number of rodents are annually destroyed,
this does not at all compensate for the dam-
age it does. Then, too, the harmless snakes
take care of a far larger quantity of these
pests.

No poisonous snake jumps, and none pur-
sues its attacker. In order to attack or to
defend itself, each snake must coil itself,
using the hind part of its body as a support,
as, with a sudden jerk, the rest of the body
is thrown forward. But each individual can
only reach just half of its bodily length.
Other poisonous snakes lift themselves up-
ward when they believe themselves endan-
gered, and, with the accompaniment of a
spitting sound, they eject their poison in a
colorless stream upon their enemy. When
this fluild comes in contact with the juices
of the body, very severe infections are caused.
This is a peculiarity of the foreign Naia haia,
Sepedon haemachetes and Bitis gabonice, al-
though some other non-poisorious snakes are
said to do the same.

In general, a snake poison cannot be con-
sidered as a destroyer of the blood cor-
puscles. Therefore it is not a plasma peison.
Neither is it a stomach poison like those of
many plants and inorganic chemicals, The
specific action of each individual snake
poison differs decidedly with the species
ejecting the toxic juices. It is supposed to

be nerve affecting in the cobra. Here the
nervous centers of respiration are attacked
leading to final suffocation. Other snake
poisons kill by coagulating the blood. The
effectiveness of the poison increases toward
spring and decreases in intensity at times of
fast. For this reason, every bite of a poison-
ous snake need not necessarily be attended
with fatal consequences.

It is absolutely essential to prevent the
spread of the poison introduced into the
wound. This is best accomplished by stop-
ping the flow of blood; that is, tightly plac-
ing a cord above the extremity so that the
blood, infested with the poison, will not be
pumped to the heart and to every other part
of the body. Sucking out the poison from
the wound is only possible when the lips are
not cracked nor raw. Otherwise the wound
is cut, burned or cauterized and a final addi-
tion of an internal irritant is given, espe-
cially strong alcoholic liquors.

The poison of the cobra is not resistant to
chemicals. A 10 per cent. potassium or
sodium hydroxide solution destroys its toxic
properties in from 5 to 10 minutes. A solu-
tion of chlorine in water or a potassium
permanganate solution requires cuite a little
more time in order to be effective. Mineral
acids are far less active, and a concentrated
solution of silver nitrate attacks it slightly.
But when the wound is exposed to the rays
of radium, the cobra poison is surely and
quickly destroyed. Recently investigations
have been carried on with serums and the

(Continued on page 593)
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The Three Photos at the Left Show, Respectively, the Crotalus Horridus, Our American Rattlesnake, in the Two Upper Photos, While the Lower Picture Shows the

Sistrurus Miliarius, or Ground Rattlesnake.

The Line Drawin

at the Right Shows the Fangs and Jaws of a Poisonous Snake:

A—Biting Muscles; B—Saliva

Glands; C—Poisonous Gland; D—Opening of Poisonous Gland; E—Upper Opening of the Poisonous Tooth; F—Auxiliary Poisonous Tooth; G—Pocket in Whic

the Poisonous Tooth is Imbedded Cut Open.
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Physico-Chemical Room for Measurements.

Room With the Sensitive Balances.

HE building which held Liebig’s own

l lecture room is still cxistent in Sophia

Street, Munich. It contains an inscrip-
tion on it telling of its association with the
great chemist. The extent of the modern
study of chemistry, and the building of state
laboratories, and the requirements of the new
age which the state fosters, cause people
to forget the old lecture room of Liebig, but
the tradition remains of the striving forwards
and upwards, and just as formerly the rich
scholar’s life fills all space with its luster.
The tearing down of the interior cf the build-
ing and the installation of a laboratory for
the determination of atomic weights has been
going on for two years, and on September 23,
1921, Prof. Hoenigschmid opened the labora-
tory with a small industrious following, with
a beautiful installation of elaborate vessels
and apparatus constructed for atomic inves-
tigations, all set out in the honored hall.
This day marks nothing less than the im-
pressive establishment of the first German
laboratory for atocmic weight determinations.
Its origin is to be attributed to Mr. Will-
statter, Liebig's second great successor, who
has secured for the Munich Chemical Insti-
tute a position of the first rank in the Ger-
man Empire.

It is easy to recognize the importance of
the laboratory from the changes introduced
into Liebig’s old lecture room. Who has not
heard the name of the International Com-
mission for Atomic Weights? This certainly
is a bitter morsel for the German chemists.
Its origin is due to the German chemists, as
with many institutions which the old time
Germany as a spiritual mixer brought about
between the different nations. Certainly
the honor and profit of its direction will not
long be competed for; because in the atmos-
phere of war, filled with hate and iniquity,
Germany was wrongly expelled from this
Commission. Germany’s practical and hon-
ored answer thereto was characteristic
enough; in the year 1920 a German com-
mission for atomic weights was organized,
which, after the resignation of B. Oswald,

ave the presidency to D. Hoenigschmid.
gl‘his commission took up for its work the

Laboratory to

VN
Wei

Translated by Dr. T. O’CONOR SLOANE

operations in the determination of atomic
weights of recent years, and will bring to-
gether a table of the most reliable atomic
weigh*s for the general use of chemists in
Germany. Now it stands in spiritual com-
petition with the Allied and Associated Com-
mission of Atomic Weights. Now prostrate
Germany show your unbroken intellectuality.
A comprehension of the meaning of the mod-
ern investigations of atomic weights is not
of any interest to the laity, unless it takes
upon itself in some measure to become
acquainted with the fundamentals of the
subject.

From what origin the word atom came
we do not know, but we do know that 2,000
years ago, in the mouth of the Grecian phil-
osopher, Democritus, it was the distinguish-
ing word of a hypothesis, which says the di-
visibility of matter is not without limit;
that it has its lower limitations; that all
bodies with which we are acquainted are
composed of inconceivably small invisible
parts which constitute atoms. Then came a
later conception by Dalton, the English
chemist, of importance to chemistry, as it
enabled him to elucidate experimental re-
sults by the atomic theory named from him.
Chemical investigators have determined that
in the formation of compounds from the ele-
ments, the chemical fundamental materials
are always united in exactly identical relative
weights. Thus, sixteen parts of oxygen can
only unite with 200 or 400 parts of mercury,
and with one or only two parts of hydrogen.
Dalton simply accepted the theory that the
atoms combined with one another in simple
numbers, as one with one, and one with two,
etc., and that the smallest relationship
hitherto observed in which the elements
come together, as 200 parts of mercury, and
sixteen parts of oxygen, must give the rela-
tion of the weights of the atoms one to the
other. These figures which tell in what
relationships the fundamental materials of
chemistry unite with sixteen parts of oxygen
are called atomic weights. The influence
of this all-important law is so great that. up
to the present day, all chemistry is bound up
in the theory of the atomic weight.
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No constancy of nature is so often and
necessarily used in practical chemistry as
atomic weights; they form the basis of any
chemical analysis or chemical calculation,
and in chemistry the same rule as in physics
is played by the exact units of weight as of
electric quantities. But the most urgent
need for the very exact determination of
atomic weights is to be found in pure science.
For the figures of the atomic weights of the
elements are perhaps the most important
fundamental quantities in all physics, and
forecast the earliest steps in the evolution
of the world. They stand like dumb wit-
nesses of the forming of the earth out of
chaos. The understanding of man always
is seeking for simplification and unity in these
apparently invisible and unchargeable fig-
ures of weight of the ninety-two elements;
their values run from 1 to 238, which will
give us a corner-stone based on still mare
profound unity.

The English physician, Prout, as early as
1815, came out with a wonderful hypothesis,
that the atoms of all elements came from the
same original material, which he thought
was hydrogen, and that the atomic weights,
therefore, had to be very simple multiples
of this same hydrogen. This speculation
brought about the accurate estimation of
various atomic weights, and this was done
by Berzelius in the nineteenth century, by
which it came out clearly that some of the
atomic weights derived from hydrogen, such
as that of chlorine, 35.5, were not integral
numbers.

On the other hand, the arrangement of
the elements according to their atomic weight
and the bringing out of the so-called periodic
system by Mendelejeff and Lothar Meyer,
was a still more fortunate discovery. The
cause.of this made possible the prediction
of new elements not yet found, and in more
*than one case the investigator really found
the secret elements to fill predicted gaps in
the system of the elements. The investiga-
tion of radio-active elements in their rela-

(Continued on page 595)



HAT several
tempted to do without success,
Delmar A. Whitson, a Los Angeles

inventors have at-

clectrical engineer, has accom-

plished—the development of a
system of producing talking motion pictures
by the employment of photography wherein
there is positive synchronism between speech
and action. While the paramount feature
of the system is the manner in which light
is influenced to make an accurate sound
record there are three other novel features.
In the new instrument, which is called the
Photaphone, two devices are co-ordinated for
the production of a photographic sound-
record, termed respectively the octaphone
and the photomagnetograph, and for the
reproduction of the sound values from the
film two other devices, the phototron and
the multiphone.

The photo-sound record is made on a
margin of the same film upon which photo-
graphs of the scenes and action are taken
and at the same time; and, inasmuch as there
is no time lag in either the process of pro-
ducing the sound record or in the reproduction
of the original sound wvalues therefrom,
synchronism between the two series of photo-
graphs is an inevitable result.

The inventor gave the name Photaphone
to his device in contradistinction to an instru-
ment called the Photophone invented by
Alexander Graham Bell, and since adopted

invention was not designed to produce a
sound-record but to transmit sound to a
distance by the use of a beam of light, an
arc-lamp and a selenium cell.

THE OCTAPHONE

In the Photaphone system, the sounds to
be photographed, instead of vibrating a
single diaphrigm, asin a telephone transmitter
are made to impinge upon seven receptors,
each tuned an octave apart from those
immediatcly above and below, all of them
connected in a single circuit and collectively
designated an octaphone. Each receptor
has a G-shaped magnet in a vertical position,
across the poles of which are stretched two
short pieces of piano wire, with a small metal
disc, to serve as a sound target, imposed on
the wires midway between the poles of the
magnet. As is easily perceived this group
of sound receptors involves what is known
in acoustics as the sympathetic note principle,
whereby the vibrations of a string on a musical
instrument will cause a corresponding note
to be sounded on another instrument near
it without being actuated by any force other
than the impact of the original sound
vibrations.

When a single diaphragm is used as a
receptor, as in the production of all mechanical
phonograph records, it does not respond to all
of the gradations of sound because of its
natural limitations in consequence of which
it functions only within the natural range of

of the best qualities of speech or music are
not recorded. By the employment of the
seven receptors all sounds of whatever
character, major or minor chords, their
fundamentals and their overtones particularly
affect one of the receptors by selection and
contribute their full value. The several
receptors acting in unison convert the sound
waves into electric pulsations which are
conveyed in combination to the recording
instrument (photomagnetograph) which in
its turn transforms them into equivalent light
vibrations.

THE PHOTOMAGNETOGRAPH'

In the recording instrument, or photo-
magnetograph, which serves the purpose of so
manipulating a beam of light passing through
it as to procure an accurate photographic
sound-record, a radical departure is made
from all previous devices designed to accom-
plish this result. It required twelve years of
research and experimenting by the inventor
to solve the problem. He tested many
agencies. He experimented with the arc-
light as a converter of electric pulsations
into light vibrations, but found that any
noise, such as the click of the camera made
near the recording frame, would register on
the photographing film, and that the heat
of the arc-lamp, the chattering of the flame,
or any noise in the vicinity of the arc caused
it to vary and record imperfections. In a

Dy others. As is well known, the Bell its period. Because of this restriction, many (Continued on page 601)
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The New “Talking Movie” Scheme Here Illustrated.in Detail, Is That Perfected by Mr. Delmar A. Whitson of Los Angefe\s, éalif. Mr. Whitson Uses Seven Differ-

ently Tuned Voice Recorders, Each One Corresponding t
the Coil Surrounding a Glass Tube Containing a Suitable

o a Certain Part of the Vocal Scale.
Liquid, Such as Carbon Bisulphide.

These Voice Recorders Are Caused to Vary the Current Passing Through
When a Strong Beam of Light Is Flashed Through the Tube Surrounded

the Magnet Coil, the Magnetic Variations Are Caused to Act on the Beam of Light, So That It Records a Fluctuating Curve on the Film Beside the Pictures,

b

&hich Correspond to the Variations in the Voice or Music.

Shown at the Right, the Light Variations Act on a Photo-Electric Cell, and This in Turn Causes the

the Voice or Music Finally Emanating from a Set of Seven Separately Tuned Loud-Speakers in the Movie Theater.
phragm Corresponding to a Certain Group of Frequencies.

When the Positive Film Containin
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the Voice Record Is Passed Before a Powerful Beam of Light, as
mplified Voice Currents to Issue From the Vacuum Tube Amplifier,

Each Loud-Speaker Has a Different Size Dia-
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E=plosion.

ID you ever stop to consider the

havoc wrought by exploding a
mixture.of dust and air? Of course,

you will doubt that such a thing is

possible; that only dust originating

from. sources inflammable of themselves
would give an explosive mixture. But such is
not the case. Aluminurmn dust is very explosive,
as is rubber dust,- when either is mixed with
air. Neither of these substances is ordi-
narily inflammable. In less than a year
several disastrous explosions have occurred in
the United States and Canada, resulting in
the death of nearly one hundred people, and
the damage to property of over ten million
dollars. Dust cannot be prevented, and in
spite of the fact that many of the large
industrial plants, particularly the grain
elevators, are employing exhaust fans capable
of removing the dust almost as quickly as it
is formed at its source, still in a very short
time the rafters, walls and floors of the entire
buildings are covered perhaps to a depth of
more than an inch with a thick layer of dust.
The photographs shown here were taken
subsequent to the disastrous explosion which
occurred at the Northwestern Elevator
operated by the Armour Grain Company, at
South Chicago. This elevator has a capacity
of ‘ten million bushels of grain and is built
entirely of fire-resisting materials. The loss
of grain and property was estimated at
approximately #3,750,000, and while every

Wriat a:Mixture of Grain-Dust and-Air Can Dé Is Shown in the Close-Up Photograph In Fig. 1.
n. .Fig: 3 Isa View of Two of the High Pressure Exhausters Used in Freeing the Reconstruc
Separator, Which Removes the Heavier Grain and Dust From the Air Befere Permitting the Air to Pass On to the Exhausters in Fig. 8. Fig. 5 Shows
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Fig. 2 Shows a Plant Almost Completely Demolished by a Grain-Dust
ted Grain Elevator From Dust.

Fig. 4 Is a Photograph of a Filter
ow Thoroughly

a Wall Is Claansed of Dust by the New Arrangement.

Preventing Dust Explosions

By JOSEPH H. KRAUS

effort was made to establish definitely the
cause and point of origin of the explosion, as

-
¥ - TO HIGH PRESSURE
/ EXHAUSTERS
FILTER —__ [
SEPARATOR
- - \\ |[
HIGH PRESSURE ! 1

SUCTION INLET \\ ¥ // /
\ ¥ 7 MECHANICALLY OPER-

CSESI\RR',F#SRAL ATED LOCKS, OPEN
~'| ALTERNATELY AND
AUTOMATICALLY DIS-
CS{-CHARGE DUST WITH-
. (e e T BREAK-
: ING VACUUM
LOW PRESSURE SEAL.

EXHAUST SYSTEM

This Is a Detail Sketch of the Filter Separator
Shown in Photograph No. 4 of the Illustration at
the Top of This Page. Due to the Extremely High
Degree of Vacuum Under Which This Filter Op-
erates, It Is Necessary to Employ Locks for the
Removal of .the Heavier Dirt Without Breaking_the
Vacuum Seal, This Permits the Apparatus.to Run
"Continuously.
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all in the elevator at the time were killed, it
was impossiblé:to investigate and determine
the origin of the blast.

Workmen were busy cleaning the plant,
brushing ‘down the walls, beams and ledges.
Naturaﬁy during such work and in fact during
the entire day that the plant is in operation,
immernse quantities of dust hoVered in the air.

When a workman goes to one of these grain
elevators he will see, literally speaking, a
“snow storm’ of dust falling constantly.
In isolated parts of the plant.where the walls
are sealed to prevent these fine particles
from coming through, the dust is nevertheless
quite heavy.

A dust explosion is similar to a gas explo-
sion, except that in the latter the flame
passes from .polecule. to ‘molecule, ‘whergas
in a dust-cloud, it is propagated by means of
the small particlés of dust. ~ In nearly every
one of these explosions there is but a small
puff followed by a terrific. roar. Tt is evident
that this first ‘puff merely ignites the particles
of the suspended matter in the air of the
room. Nevertheless, this puff is sufficient to
dislodge the dust on the walls and rafters,
which falling at the time becomes again
finely divided, filling the air. It arrives just
in time to meet the flame of the first puff as
this dies out, and then the terrific violence of

(Continued on page 603)



AMUEL BARDY, an inventor, of Phila-
delphia, has come to New York and
exhibited to motion-picture theater
‘'owners a projection machine which
) throws a motion picture on the screen
without flicker. F. H. Richardson, author of
text-books on projection and internationally
known as an expert, saw the machine set up
in New York City, and said: ‘*Demonstra-
tions of the Bardy Projector have convinced
me ‘that Samuel Bardy has solved the prob-
lem of non-intermittent (continuously run-
ning film) projection, and solved it success-
fully.

“I had the projector slowed down until
something like three pictures a second were
passing the aperture. Aside from the fact
that the motion was slowed until a close

approximation of slow speed camera action
was had, there was no visible effect at all.
The projection was as perfect as at normal
projection speed, Flicker was absent at any
speed, of course, there being nothing to pro-
duce it.”

Mr. Richardson’s statement to the effect
that a non-intermittent and non-flicker mo-
tion-picture projection machine had been suc-
cessfully operated here, has been quoted far
and wide and many theater owners have
taken.advantage of Mr. Bardy's invitation to
see his work.

Thomas A. Edison said some years ago that
the next great world-wide development of the
motion-picture industry would come through
the: invention of a projection machine which
would-take advantage on the screen of every
bit of light used. It seems that the:Bardy

model gets full, or nearly 100 per cent of light "

on the picture, and that the light is steady and
constant. The ordinary “movie projector
loses.about 60 per cent of the liglit-due.to'the
shutter. This machine has no arc carbons, no
shutter, and no intermittent motion,

“I started in on this thing when I was
twenty years old,” said Mr. Bardy, “and it
has taken me more than ten years to get the
machine ready for this exhibition. But let me
say now that my work was made possible b
the loyal and unfaltering.support of a smaﬁ
group of assistants with dauntless courage,
also Philadelphians.”

Bardy’s patent was granted by the United
States Government September 23, 1919. He
feels that in the public exhibition of his pro-
jector at this time he is fully protected under
the seal of his “Uncle Sam.” It is said that
literally thousands of inventors have been at
work gor years on non-intermittent, non-
flicker motion-picture projection machines,
but that none of them has ever been able to
bring the machine to the point of actual use,
as Mr. Bardy has done.
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passing in uninterrupted procession. In the
new machines being designed for the market
the number of lenses has been greatly reduced;
one of the first models is a portable *home
and office’’ projector, which takes standard
size film.

The wheel with the lenses firmly fixed in
the rim is the wheel that moves the film, the
same piece of metal. The result is produced
cntirely by optics, by the deflecting power of
the lenses. If the film is passed through
slowly the animation is slow and if the film
is run at high speed, the animation is rapid,
but at all speeds the picture is equally con-
tinuous. There is no such thing as successive
pictures on the screen. There is at all times
a constant picture. The picture blends into
the next without any intervening period of

REVOLVING LENSES PASS
BY THIS OPENING
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“~< ELECTRIC DRIVING MOTOR

The tes_t licker]ess Movie Projector Perfected by Mr. Samuel

Bardy, a Philadelphia Genius.

Mr. Bardy Does Not Use Any Shutter

or Intermittent Mechanism. Owing to the Fact That No Light Is
Lost by a Cut-Off Shutter, as in Standard Projectors, & Much Smaller
Lamp Can Be Used. Mr. Bardy Is Using a 400-Watt Incandescen:

Lamp in the Place of the Usual Arc.

As the Diagram at the Left Shows

the Optical Changes Necessary to Profect the Pictures From the

Usual Film, Which Moves “Continuous!

y,”” Are Taken Care Of by a

Ring of Specially Ground Lenses Rotated by a Motor.

Besides putting a soft and perfectly lighted
picture on the screen, the inventor makes the
amazing statement that if he so desired he
could sell his machine at one-third the price
of the existing makes of standard machines.

The machine now being exhibited in New
York uses a 400-watt incandescent light in-
stead of the usual 1,000 watt arcs. The light
is continuously projected through the film
while the film is also continuously in motion,
although the light is stationary. Without
anything more, this would simply produce a
streak upon the screen and no picture visible
to the eye. To keep the projected picture on
the screen from moving across the screen with
the moving film, lenses are interposed, a num-
ber of lenses, eighty in all, placed in the rim
of a wheel, revolving in unison with the mov-
ing film and of such size and shape-and so
ground that while the film moves the lenses
come successively into place, and affect the
rays of light in just such fashion that- the
image on the screen is in constant position,
while the successive pictures on the film are
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darkness. No matter how slow the machine
is operated, one a second or one a minute, the
eye cannot detect when one picture melts into
the next. The editors saw this machine
demonstrated at different speeds successfully.
The Bardy projector means a great saving-in
clectric bills, less wattage being consumed,
besides the marked reduction in eyestrain.
Some of the unique features of the Bardy
shutter-less movie projector are: Both the
top and bottom film reels can be rotated by
motor drive, so that the film can be rewound
right on the projector without removal. The
condenser is quite unique in that instead of
immediately converging the light it projects
it as a parallel beam through the film, where
it is caught by a second element, and it then
converges into the projection lens. There is
very little chance of breaking or tearing the
film, as there is no tension on it, except that
due to the winding process, the film being fed
through the lens chamber by a sprocket wheel,
which engages the perforations present in
(Continued on page 6Q8)



SIDE from the fact that

Mr. Tony Sarg is an 1l-

lustrator, and recognized

as the creator of wonder-

ful marionettes, he adapts
his artistic ability to other forms
of endeavor, and is the originator
of an extremely unique method of
making silhouette movies. In these
movies Mr. Sarg employs dis-
jointed figures, in which the arm,
the forearm, the wrist, and each
individual joint of the finger is ar-
ranged so that it is frec to rotate
on tiny pivots. Many of these fig-
ures are necessary in his movie
play. The eyes and the jaws of
each are frec to move.

Mr. Sarg employs special de-
vices to hold these figures in place
on the plotographing frame; the
light coming from the bottom

T

mals, in which the progression of
the hands and the feet through
their respective movements 15
identical with that found in mo-
tion pictures taken in the usual
way. It takes nearly a year to
train a photographer in the taking
of such pictures, and arranging the
figures so that each movement is
gradually progressive, yet abso-
lutely accurate, from the toes to
the very tips of the fingers. 1f a
stlhiouette individual is seen run-
ning across the picture, the strides
are accurately paced. Even the
arch of the foot as it changes is
accurately recorded on the photo-
graphic film. These motions de-
pend, of course, upon the operator.
&’ihc photographs here shown are

;.
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“Of All (Glad) Things of Tongue or Pen”, We Believe These Silhouette Movies Devised by Mr. Tony Sarg, Well-Known New York City Il]ustrator and Marionette

Creator, to Be About the Funniest and Most Amusing We Have Seen in Many Moons,.
Housing the Mechanism for Producing His Newest Silhouette Movies.

gives an absolutely perfect silhouette effect
because the figures cut off that light. So
perfect are these motion pictures that one
often wonders whether living individuals are

not used in the making of them, but Mr.
Sarg has a system which he perfected in
conjunction with Major Dawley, the origin-
ator of motion pictures of prehistoric ani-

Mr. Sarg Is Shown in the Upper Pboto, in Front of the Miniature Stage
The Movie Tale Here Portrayed, Is That of The Ancient Dentist,

taken from a Tony Sarg reproduction of a
playlet called “The First Dentist,”” Notice
the remarkable accuracy of the poses as-
sumed by the silhouettes,

Helicopter Completes First Flight

HE photo above shows the first

American helicopter, piloted by an

.aviator, to leave the ground. This

vertical rising aircraft is being

brought to perfection by the noted
inventor IEmile Berliner, and his son Henry
A. Berliner. This photo shows the Berliner
helicopter in the course of its first official
flight before members of the U. S. Naval
Air Board at College Park, Md. The heli-
copter- has been in

tary and naval point of view, in that it can
hover in the air over a given spot for ub-
servation or bomb dropping operations. In
view of the fact that no one has had any ex-
perience in flying such a 'machine, and as it
has a tendency to descend very tapidly if the
engine stops, practically all of the flights
so far, have been within a short - istance
of the ground. It was a very unusual ex-
pcrience for Mr. Berliner and his son when

they first got the machine off the ground, and
then tried to cause it to move forward;
in the first trials, the machine simply dived
for the ground at a sharp angle and dug in.
It requires a very nice degree of judgment
to tell at just what angle the propellers
need to be tilted, in order to propel the craft

m a forward direction.
One of these helicopters was recently
credited with an as-

operation for three : -
months, and is in the
final stages of per-
fection, it is believed
hy experts who have
scen it. The Berliner
machine has risen
straight into the air
more than ten feet in
some cases. Forward
flight is accomplished
by tilting the propel-
lers, at a slight angle,

after the machine
has risen from the
ground.

There has been
much trouble in de-
veloping this form of
flying machine,
which has many de’
sirable  features, es-
pecially from a mili-

553

cension of scveral
hundred feet in Eu-
rope, the craft being
guided by three
cables spread well
apart at the basc on
the ground, the air-
ship being hauled
down by winding up
the cables by means
of motors. One of
the great problems
in the designing of a
perfect helicopter
apparently lies in de-
signing some attach-
ment or feature in
the machine, such
that it will not dive
earthward like a
projectile, whenever
the engine may

Toe First American Heucopter or Vertical Kising Airplane to Leave tne Giound. fail,
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1. Thelia Bimacu-
lata Is a Tiny
Leaf Hopper Just
neFourth
Smaller Than the
Line. It Has a
Curiously Shaped
Horn Produced
by the Middle
Part of the Body.
2. All of the Tiny
“Hoppers’’ Are
Peculiar'y Shaped.
This = Is Acana-
lonia Bivittata
and Is About One-
Fourth Shorter
Than the Line.
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5. Ledra Aurita WhichIs Just as Long as the
Line, Is Commonly Found on Veins, and
Poplars, jn Europe.
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HE sun rises higher and higher

into a cloudless sky. The atmo-

sphere becomes dank, heavy and

oppressive.  Nature seems to

brood. The meadow flowers nod.
Only an occasional stalk of grass rocks
back and forth as if put in motion by
a fitful breeze. But there is no wind
ini the leafy tree tops. Suddenly there
is a commotion in the grass. With a whirr of
wings a grasshopper flies a short distance and
alights with a jar, scaring many a tiny mon-
ster from the noontide meal.

Like specks of dust do the tiny leuf and
tree hoppers fly in all directions and are gone
before they are readily perceived. They arc
minute prodigies which, under the magnify-
ing glass, become monstrous creatures pro-
vided with horns, thorns, spines and armor.
It seems as if they have arraved themselves
against the world. In form they resemble
some prehistoric animal of an age, long since
passed—but llliputian in size—so weird and
dangerous is their appearance. Nature, in-
deed, must have been in a playful, fantastic,
riood when it created these grotesque crea-
tures. To-day they are out of place, out of
style; in -this- dge where other weapons are
used in the battle of life. But who has not
seen them, and observed their hidden life as
they pass their existence, screened in the
“jungle of the grasses” or dreamily, after a
short life among the airy foliage of tree or
bush, pass on to the hereafter?

These miniature armed knights in their
cloak of green are practically unknown,
although theyv are never rare where plants
are found. They belong to the most curious
division of the insect world, but the most
striking forms are restricted to tropical and
subtropical regions where they occur in
countless numbers.

By Dr. E. BADE

Under the extravagant formation of the
first segment of the middle part of their
bodies, the prothorax, the second and third

segments are often hidden. This malforma-
tion is frequently of such extent that even
the wings and the abdomen are concealed
from view. This makes these leaf and tree
hoppers the most curious creatures ever
evolved by indulgent Mother Nature.

While walking through a grassy region in-
habited by these dwarfed monsters, they arc
frightened from their daily task and let
themselves down, for a moment, upon our
clothes, where they appear to be tiny bars,
streaks of greenish dust or an anther of a
flowering grass. Some rapidly run a short
distance, :ense the muscles of their jumping
legs and jump to another place with the aid
of their wings, disappearing even before they
have been fairly observed. Others run a few
steps, stop, draw up the jumping legs and
hop back 1nto the grass whence they came.

On clear sultry cvenings a light on the
porch lures many of them away from their
haunts. The light seems to blind them and
it holds them within the magic cirele of its
rays. In the course of the summer one
species follows hard upon the heels of an-
other. One species predominates one month,
another the next. And soon throughout the
warmer parts of the year. It is almost incon-
ceivable how many of these little fellows are
hidden among the leaves, and how numerous
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all in Minlature

AL

‘B 3. The Commonest
Specics of Great-
est Economic Im-
portance Is Ce-
resa Bubalus, the
Buffalo Tree
Hopper. This Spe-
cies Does Much
Damage to Nurs-
ery Stock and Or:
chards.

4. More Than One
Milion Leaf Hop-
pers Frequently
Exist on One
Acre of Pasture
Land and They
Destroy Enough
Grass to Feed a
Cow.
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6. The Spittle Insects Are Curious Fellows.

They Not Only Suck the Sap of the Grzsses,

But Also Eject It and Work It Into a

Frothy Mass Which Proiec s Them from

Drying Out. Aphrophora Quadrinotata Is
Just Half as Loig as the Line.
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they are among the grasses. Osborn
savs that the damage these creatures
do to the plants of the fields is enor-
mous, that these insects on one acre
of grazing land destroy suflicient vege-
tation to feed a cow, and he figures
that approximately one million of them
inhabit one acre.

The life of the trec and leaf hop-
pers is intimately bound to the plant, and all
the curious horns, bristles and thorns of these
miniature monsters are not freaks of nature
caused without rhyme or reason but adap-
tations of their environment. They are the
final result of a long course of development
giving their body an ecffective protective
resemblance.  When the creature is at rest
or when it is busily sucking the sap, i be-
comes less easily distinguished from its en-
vironment, because of its color, its form, and
its immobility, and appears a part of the
plant upon which 1t happens to be.

Such apeing of plant-fragments or leaf-
form, not only in color and marking, but also
in outline of the body, is perfectly illustrated
in this group of insects. And all those pecu-
liar protuberances and unique shapes making
these animals appear so monstrous, arc always
similar to some particular object, or are merely
in genecral harmony with the environment,
making the insects inconspicuous and some-
times directly invisible to the casual eye.
But when such animals are taken out of their
natural habitat they become so conspicuous
that they are most striking and almost
unique.

For propagation, the female bores or slits
twigs or leaves in which the eggs are later
deposited.  The hatching larvae cast off
their skin a number of times, meanwhile
living upon the sap of the plants just like the
(Continued on page 614)



Scientific Problems and Puzzles
By ERNEST K. CHAPIN

THE PROBLEM OF THE HOIST

URING the noon hour, one day,

Pedro Wise, the shop genius, fixed

up a hoist for the boys in the pack-

ing department. It was a pulley

system, arranged as shown in Fig. 1,

whereby the bovs could seat themselves on a

board and pull themselves up and down be-
tween the floor and ceiling.

“Now with this pulley system,” he told one
of the boys, "‘you need to pull with a force of
only one-third vour weight to hold yourself
in any position above the floor. But suppose
I pass the free end of the rope through a
pulley attached to the floor and let you pull
upward against vour own weight.  Will you
be able to raise vourself, and, if so, with what
force relative to vour own weight will you
have to pull2” (See Fig. 2.)

Of course we must consider that friction
and the weight of the rope and pulleys are
negligible.

PERPETUAL MOTION BY CAPILLARY ACTION

“The problem of perpetual motion,” as-
serted Nate Peters, the veteran glass-blower,
‘is a nut that science some day will crack.
What about this for a starter?” he asked a
group of his shopmates as he exhibited to
them a drawing of his idea. ‘““You know how
water will climb up a fine capillary tube?
Well, all we have to do is to attach a return
tube on the side and let the water flow back
into the pan as fast as it creeps up. Simple,
reliable, and certain, ch?” (See Fig. 3.)
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Figs. 1 and 2 at Left Illustrate Two Problems in Pulleys and Ropes, Which You Will Find Interesting.

NO. 2 OF A SERIES
MORE PERPETUAL MOTION

The most critical member of the group dis-
cussing Nate's perpetual motion scheme was
“Horny" Steele. As “Horny” never be-
lieved in anything but himself, anyway, it was
expected that he would have something cvn-
ical to remark. “The only perpetual motion
device that I ever seed work 1s mi-lady’s lower
jaw,”” he drawled. “ Still, that’s a bright idea
o’ yourn, Nate, though it 'pears to me it's a
shameful waste of glass when an ol’ lamp
wick, or even a piece of string, would do just
as well. All you have to do is to hang the
wick over a hook or something, letting the
lower end dangle in a pan of water. Then, as
the water soaks up the wick and passes over
the hook it’s bound to drip back into the pan
again. I reckon my scheme will work if
yourn will, Nate.” (See Fig. 4.)

WHAT WILL THE DRAWSCALES READ?

A lad once took five spring drawscales, con-
nected the hook of one to the ring of another
until they were all strung together in a row,
and then placed them face upward on a table.
To each of the end drawscales he now at-
tached a ten-pound weight suspended by
means of a cord passing over a light pulley
at the edge of the table. (See Fig. 6.) Now
since there were two forces of ten pounds
each exerted in opposite directions on the five
scales he was astonished to find that the read-
ing of cach scale was—well, what do you
think it was?
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Fig. 3 Shows a Capillary Pump. Do You Think This Pum

MAGNETIC ATTRACTION

Two boys were playing with a magnetic
duck pond. With a magnet they attracted
the light metallic tigures here and there over
the surface of the water. *The earth itself
1s a magnet,”’ declared one of the boys to the
other. “I should think that if a bar magnet
were placed on a toy boat near one of the
magnetic poles the boat would. move toward
the pole just as the ducks do toward our
magnets.” How about it?

WILL THE BALL GAIN OR LOSE WEIGHT?

In Fig. 5§ we sce a tall glass jar of water
standing on the platform of an ordinarv
household weighing scale. Across the top o
the jar rests a splinter of wood from which
a small metallic ball is suspended just below
the surface of the water. Now let us consider
for a moment what is going to happen if we
clip the thread that supports the ball, and
let the ball drop downward through the
water. The scale now registers the weight of
the jar and contents, but what will it register
as the ball speeds downward toward the bot-
tom? Will the reading remain the same, or
will it increase or decrease? If there is any
change in the reading will the change take
place quickly or will 1t develop only as the
ball gains in speed? TFor those who wish to
consider the motion of the ball mathemat-
ically let us suppose that the ball weighs 1
pound and sinks with a constant acceleration
of 8.05 {cet per second.

(For answers to these puzzles, see page 591.)

Will Keep On Working Forever? Do You Think That the Lamp Wick Will Keep On Absorbing the Water and Dropping It Back in the Pan Forever, as Shown in Fig. 4
If the Thread Supporting the Ball in Fig. 5 Is Cut, Will the Scale Show an Increase or Decrease in Weight When the Ball Drops? Fig.6. With Five Spring Balances
Connected Together as Shown, and a Ten-Pound Weight Hanging on Either End of the Cord, What Is the Reading of Each Scale?

Sound-Determination Tests With Geophone

In connection with determining the dis-
tance that sounds from different mining tools
can be detected with the geophone, a study
has been made by the Bureau of Mines of
the characteristics of sounds from mining
machines as they are reproduced by the geo-

phone. Twelve mining and carpentering
operations were carried out on the coal about
200 feet away from a mining engineer
equipped with the geophones. This engineer
had hacd no previous experience with the
instruments and did not know what tools
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were to be used except that they would be
mining or carpentering tools. The engincer
was able to name correctly nine of the twelve
tools and was able to give an accurate de-
scription of the soundsfrom the other three.
These tests prove the value of the geophone.



FIRST PRIZE, $25.00

LOW WATER INDICATOR FOR
STORAGE BATTERY
The majority of storage battery break-
downs are caused by failure to keep the cells
properly supplied with water. Consequently
_LEAVE VENT HOLES

{OW VOLTAGE BULB-~

TOB VIEW OF VENT PLUG ¢

LEAD ROD
-
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The First Prize Idea This Month Goes to Clifton T,
Foss for His Low Water Indicator, to Be Used in Con-~
nection With the Car Storage Batteries. Moge Storage
Batteries Are Ruined Every Year Than One Would
[Imagine Simply Because of Neglecting to Watch the
Water Level in the Cells. = It Is Imperative That the
Water Cover the Plates at All Times. Pushing the
Button Causes the Lamp or a Buzzer to Function if
the Water Is at the Proper Level.

an indicator by which the height of the water
may be easily determined should be of great
value to the motorist. The instrument
described herewith is placed on the dash and
the exact condition of the battery can be
ascertained by simply pressing a button.

The rubber vent plug of the cell at the
positive end of the battery is drilled and
fitted with a lead electrode as shown in the
drawing The electrode should be of such
a length that it will reach to within three-
eighths inch of the top of the plates. The
top of this electrode is fitted with a suitable
connection:

A low voltage lamp is mounted on the dash,
preferably ass a regular dash lamp. Imme-
diately below this is mounted a small flush
push button. Connections are made as shown.

We have now created a small sub-battery
whose positive terminal is the regular positive
pole (lead peroxide) of the battery and whose
negative is the recently added lead electrode.
When the water is low the lamp will have a
very faint glow, if any. If the water is high
it will shine brightly. Do not stop up the
vent holes, or the battery jar will explode,
due to gas formed while charging.

Contributed by CrirToN T. Foss.

SECOND PRIZE, $15.00

THIEF-PROOF DISTRIBUTOR
ATTACHMENT

This device is made from a piece of sheet
brass or metal of any kind, and is designed,
as shown in the figure, to fit over the dis-
tributor shaft, under the distributor arm.

The small arm carrying the contact point
is pivoted so that it will swing freely and is
insulated from the strip as shown. A small
spring is fastened to the arm to hold it back
against the fiber stop peg. The device is put
in place and a wire connected from the strip
in the top of the distributor arm to the arm
of the device.

Now, when the motor is started it will run
perfectly at a very low speed, but as soon
as it is speeded up centrifugal force swings
the arm over against the other contact point
and the distributor is short-circuited. In
this way the motor cannot be run above a
certain speed. The speed can be adjusted by
the tension of the spring.

NOTICE TO CONTRIBUTORS

KINDLY note a change ‘in this contest.
For the coming months we would
. like to receive 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 electric 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, sending the same
to us. Ideas are all right, but the reader
wants to see that the device actually has
been made, and WOQRKS.

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
%rizes will be paid for at the rate of $1.00.
ach article submitted should not be longer
than about one hundred to two hundred

words.

Address all manuscripts to EDITOR
“MOTOR HINTS,” care of this publica-
tion.

i

As the motor works perfectly at low speed,
it is very perplexing to the average ‘‘crook,”
and he does not know where to look for the
trouble.

When the car is to be locked the small hook
is unhooked from the stop peg, and the device
is ready for action.

Of course if it is desired to have the device
controlled from the dash, it is only necessary
to run the wires out to a secret switch on the
dash. This, however, is not desirable as it is
liable to be discovered.

Contributed by O. G. McILvAINE.
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INSULATION

DISTRI ?UTOR ARM

This Unique Thief-Trap Attachment for the Dis-~

tributor Arm Permits the Car to Be Started, but After

a Speed of About Three Miles an Hour Is Reached,

Centrifugal Force Causes the Auxiliary Contact Arm

to Swing Over Against the Second Contact, Thus

Short-Circuiting the ]%istx:ibutor and Stopping the
ngine.

THIRD PRIZE, $10.00

INCREASING HIGH-TENSION
MAGNETO SPARK FOR
STARTING

Many cars are still equipped with the
“dual” magneto system, involving the use

556

of dry cells for starting. This system is un-
satisfactory, owing to the necessity of fre-
quent battery renewals.

By employing the following mecthod, the
dry cells may be eliminated and the magneto
operated as a strictly high-tension machine.

OPTIONAL METHOD z; j!

To Obviate the Use of an Auxiliary Battery for Use
in Starting, and Where a Magneto Is Also Attached
to the Car, It Is Possible to Momentarily Increase the
Magnetic Flux Through the Field Magnets by Cutting
Them as Shown, and Placing an Iron Core Between
Them; Around This Core Several Turns of Heavy
Starter-Motor Cable Are Wound. This Will Cause
a Good Hot Spark Just as the Engine Is Started, the
Powerful Starter-Motor Current Passing Through
the Magnetizing Coil.

The magnetic flux will be increased 300 to
400 per cent. during the starting period when
a strong spark is most needed. The magnets
will be recharged on closed magnetic circuit
every time the starting motor is operated,
which will keep them always at their highest
point of cfficiency.

Remove magnets from magneto, heat, cut
them at the middle and flatten into two
straight bars. Drill and countersink a hole
for 14-inch screw in each bar at end where
cut. Re-temper magnet bars by heating to a
dull red and plunging into cool water. Fasten
magnets together at top by an iron yoke or
core, equal 1n cross-section to that of magnets,
the length of which is equal to width of
magneto body, and rounded at corners.
Wind six turns of heavily insulated flexible
cable on the core, of a size about equal to
cable in starting motor circuit. Place mag-
nets on magneto and connect coil in series
with starting motor, so the entire starting
current passes through it. It will be unneces-
sary to magnetize the magnets from any out-
side source.

Contributed by M. STANDISH.

FUEL TESTS SUCCESS

Perfection of a method of obtaining fur-
fural from corn cobs, the new compound to
be used as a fuel in automobile engines, and
as a substitute for a wide variety of hard
rubber, has been announced through the
American Chemical Society by Dr. W. W.
Skinner, assistant chief of the burcau of chem-
istry, United States Department of Agricul-
ture.

Dr. Frederick B. La Forge and Gerald H.
Haines of the bureau are credited with hav-
ing made the successful experiments. As a
fuel, it is said the new chemical compound
cannot be used with the type of carburetor
suited to gasoline. Plans are understood to
be under way for the erection of a commer-
cial plant to utilize the process at some point
in the corn belt where raw materials are
close at hand.



By Prof. FLOYD L. DARROW

QUALITATIVE ANALYSIS—SIXTH PAPER

Boiling a Mixture of Salts With Dilute Acid to Note the Odor of the Gas.

N this article we shall take up the pro-

cedure necessary for the determination

of acid radicals. This is not quite so

systematic a scheme as is that for the

metals. It is not always possible to
apply a group reagent to precipitate a cer-
tain number of radicals in the form of in-
soluble compounds, separate and identify
each, and then to proceed with the filtrate
for the detection of other groups. We may,
however, determine the presence or absence
of a certain group of radicals with some
group reagent, and then by separate tests
upon successive small portions of the origi-
nal solution test for each radical.

It is important to obscrve that the regular
analysis for the metals, which always pre-
cedes that for the acids, gives very definite
indications as to the presence or absence of
certain radicals. For instance, if silver has
been found present in aqueous solution, it
will be useless to look for chlorides, bro-
mides, and iodides, for the silver salts of
these compounds are insoluble. Again, if
barium has been found, it will be a waste of
time to look for sulphates, or for many other
insoluble barium salts.

Group I. To this group belong those
acids which are expelled or decomposed in
gaseous form by boiling with dilute hydro-
chloric or nitric acids. They include car-
bonic, sulphurous, thiosulphuric, hydrosul-
phuric, nitrous, hydrocyanic, acetic acids,
and, though not volatile, silicic acid.

In order to learn the tests it will be best
to prepare a mixture of solutions of sodium
carbonate, sodium thiosulphate (ordinary
photographer’s hypo), sodium nitrite, sodium
acetate, sodium or ammonium sulphide,
sodium silicate (ordinary waterglass). I
have purposely omitted the salt of hydro-
cyanic acid because this acid and all of its
compounds are deadly poisonous.

To a small portion of this solution add
dilute hydrochloric acid and heat to boiling.
Effervescence will, of course, take place, and
in case of an unknown substance you must
note the odor, but do so cautiously, for
poisonous hydrocyanic acid or other poison
might be present. In case of an unknown
substance, too, if silver, mercurous or lead
salts were present, they would not dissolve
in hydrochloric acid, and nitric acid would
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have to be used instead. Occasionally a
substance insoluble in either hydrochloric
or nitric acid will be found. This would,
of course, be in solid form. It must then
be dissolved in aqua regia if possible. But
the oxidizing action of aqua regia introduces
some factors that would have to be taken
into account in subsequent groups. Some-
times a substance insoluble in acids will be
found. In that case fuse it on a platinum
foil with four parts of sodium carbonate and
boil the fused mass with water. Filter and
test the filtrate for acids. If any metal
of the first two groups except mercury
should be present, fuse on charcoal instead
of platinum.

Carbonic Acid. Many carbonates are
easily decomposed with the effervescence of
carbon dioxide upon the addition of dilute
hydrochloric acid. A few will require con-
centrated acid or warming. Place the solid
or solution in a test tube and add a little
dilute acid. Have ready another test tube
with 1 cc. of lime water. Then pour the
escaping gas into the second test tube and
shake vigorously. If carbon dioxide is pres-
ent, a white precipitate results. In pouring
the gas downward be very careful that none
of the liquid of the first test tube is poured
into the lime water.

When the effervescence is feeble, it will
be necessary to fit the first test tube with a
one-holed stopper and bent delivery tube
dipping into the lime water.

Sulplurous and Thiosulphuric Acids. The
salts of these acids, sulphites and thiosul-
phates, respectively, will both give sulphur
dioxide upon warming with dilute hydro-
chloric acid. This gas may readily be
detected by its characteristic odor. When
poured, similarly to carbon dioxide, into a
test tube containing purple potassium per-
manganate solution, the permanganate solu-
tion will be decolorized. This action at the
same time oxidizes the sulphurous acid
formed to sulphuric anhydride, which gives
sulphuric acid, which may be tested for
with barium chloride solution and dilute
hydrochloric acid. When this latter con-
firmatory test is to be applied it will be
necessary first to remove any sulphates from
the original solution by the addition of
barium chloride and then filtering.
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Testing for Hydrogen Sulphide by Holding a Filter Paper Moistened With
Acetate Solution Over the Escaping Gas.

So far in the tests for these two acids
nothing has been said that would scrve to
distinguish them. If, however, a thiosul-
phate is present, the addition of hydrochloric
acid will not only evolve sulphur dioxide,
but will give a white or yellowish precipi-
tate of free sulphur. In the absence of this
precipitate the formation of sulphur dioxide
may he taken as proof of the presence of
sulphites. For additional proof pour a little
of the original solution, from which you
have precipitated any sulphates present with
barium chloride, into potassium permanga-
nate solution. If sulphites are present the
permanganate solution will be decolorized
and barium chloride and hydrochloric acid
will give the characteristic test for a sul-
phate, the sulphurous acid having been oxi-
dized to sulphuric by the permanganate.

Hydrosulphuric  Acid.  Hydrosutphuric
acid is simply our old friend hydrogen sul-
phide. The salts of this acid, as you know,
are the sulphides. All soluble sulphides and
most of the insoluble ones will liberate
hydrogen sulphide gas upon the addition of
hydrochloric acid. This may be recognized
by the odor and by the blackening of flter
paper moistened with lead acetate solution
and held in the escaping gas.

Any sulphide when fused on charcoal with
sodium carbonate will give sodium sulphide.
Place a mixture of the sulphide and carbo-
nate on charcoal and fuse with the flame of
the blowpipe. Then lay the fused mass on
a silver coin and moisten with water. A
black stain of silver sulphide will result.

When dissolved in aqua regia, sulphides
are oxidized into sulphates and may then be
tested for with barium chloride and dilute
hydrochloric acid. This method may be em-
ployed in testing for sulphur in cast iron.

The sulphur present in coal may be de-
tected by heating with sodium carbonate and
sodium nitrate with free access of air until
deflagration occurs and continuing the heat-
ing for some time. This oxidizes the sul-
phur into sodium sulphate and then by
dissolving in water and applying the barium
chloride test its presence may be shown.
Since, however, illuminating gas always con-
tains some sulphur, it will be necessary to
use an alcohol lamp for this determina-
tion.
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Nitrous Acid. 1{f nitrites, the salts of
nitrous acid, are present in concentrated
form, as they would be in your prepared
solution, the addition of strong hydrochloric
acid will liberate reddish-brown nitrogen
peroxide, which can best be seen by looking
down into the test tube. Do not place the
tube near the eye; look from a distance.

When a few drops of a metaphenylene-
diamine-chloride solution are added to a so-
lution of a nitrite which has been acidified
with dilute hydrochloric acid, a yellow color
will result either at once or upon standing.

Sesence and Invention for October, 1922

be shown by scraping off the paraffin. This
is the method employed in ctching thermoin-
eter scales.

The calcium chloride mentioned as the
group reagent is used in general analysis
when complete solution of all the substances

~ has been obtained and the metals are being

tested for as well. This procedure will be
described at the end of the group.

To a solution of oxalic acid add calcium
sulphate solution and obtain a white precipi-
tate of calcium oxalate. Calcium chloride
may be substituted for the sulphate.

precipitate in a test tube and add one drop
of ammonium hydroxide and a little silver
nitrate solution. Upon warming, the silver
nitrate will be reduced to metallic form and
a1 mirror of silver will be formed on the
wills of the test tube.

Since cream of tartar, acid potassium
tartrate, is difficultly soluble in cold water,
solution must be had with heat or better use
tartaric acid itself.

_General Procedure. In systematic analy-
sis when the metals of any of the groups may
be present, the procedure is as follows: When

Making the Tumeric Test for Boric Acid—
Drying the Tumeric Paper on a Watch Glass
Placed Over a Water Bath.

One of the most delicate tests in all chem-
istry is obtained by adding solutions of
naphthylamine hydrochloride and sulphanilic
acid to an acid solution of a nitrite. A
rose color develops slowly in very dilute
solutions. It is seen best by looking down
into the test tube. Even so small an amount
as one part in a billion may be detected by

this test. It is much used in watér analy-
sis.
Acetic Acid. To a very small portion of

the original solution, concentrated some-
what by evaporation if very dilute, add two
or three cc. of ethyl alcohol in a test tube
with an equal volume of cencentrated sul-
phuric acid, and warm gently. The fragrant
fruity odor of ethyl acetate will result.

Silicic Acid. Although silicic acid is not
volatile, it is placed in this group. If to a
little of your original solution placed in a
porcelain dish you add, drop by drop, con-
centrated hydrochloric acid silicic acid will
separate as a gelatinous mass. If this is
evaporated to dryness, moistened with con-
centrated hydrochloric acid, and then treated
with hot water, the silicic acid will remain
undissolved, forming a fine grit. If this is
heated with a sodium carbonate bead on the
end of a platinum wire effervescence will
occur.

Group Il. The second group of acids in-
cludes those whose calcium salts are insol-
uble. They are hydrofluoric, oxalic, phos-
phoric, boric, tartaric, arsenious, and arsenic
acids. If the last two are present in any
systematic analysis they will have been
found in testing for the metals and need not
be looked for here.

Hydrofluoric Acid. To practise the test
for this acid make a thin paste of calcium
fluoride and concentrated sulphuric acid in
a lead dish. Have ready a glass plate on
which vou have melted a thin layer of par-
affin and through which you have traced some
letters or other design. Place the glass
paraffin-side down on the dish and warm
gently, but not enough to melt the parafﬁ)l.
Hydrofluoric acid will be formed which will
attack the glass and etch the design, as may

Testing for Sulphur Dioxide by Passing the Gas Into a
Solution of Potassium Permanganate, Thereby Decolor-

izing It.

If oxalic acid or an oxalate is boiled with
manganese dioxide and dilute sulphuric acid
carbon dioxide will be formed which may be
tested for with lime water.

Phosphoric Acid. To a solution of phos-
phoric acid or a sodium phosphate add
ammonium chloride, ammonium hydroxide,
and magnesium sulphate solutions. Upon
shaking vigorously or rubbing the inside of
the test tube with a glass rod a white crys-
talline precipitate of magnesium ammonium
phosphate will form.

Also if ammonium molydate dissolved in
nitric acid be added in large excess to the
phosphate solution a canary-yellow precipi-
tate will form upon gentle warming.

Boric Acid. To a solution of boric acid
or borax add hydrochloric acid to acid re-
action. Dip a piece of tumeric paper in the
solution and dry it on a watch glass placed
on a water bath. A very convenient water
bath consists of a beaker of water placed
over a Bunsen burner with the watch glass
ahove. The beaker should have a lip for the
escape of the steam. In the presence of boric
acid the tumeric paper will turn reddish
hrown.

If the boric acid compound is in solid
form place it in a porcelain dish and cover
it with a mixture of concentrated sulphuric
acid and alcohol. Upon setting fire to the
alcohol a green flame will be obtained. Cop-
per compounds must be absent, however. If
their presence is suspected, first remove
them by precipitation with hydrogen sul-
phide.

Tartaric Acid. This is the acid occurring
in grapes and is present in the cream of
tartar of baking powder. In a porcelain
crucible place a little cream of tartar and
heat over the Bunsen burner untit it chars and
gives the odor of burnt sugar.

To a solution of cream of tartar add
calcium chloride solution and obtain a pre-
cipitate of calcium tartrate. Digest this with
cold sodium hydroxide, dilute somewhat,
filter and boil the filtrate. While still hot
filter and wash the precipitate. DPlace the

Making Test for Carbon Dioxide. COQ2 Passed
Into Lime Water Forms a White Precipitate..

the metals of the first five groups or mag-
nesium have been found to be present, add
sodium carbonate solution until an alkaline
reaction is obtained, boil for several minutes
and filter. Any acids present will pass into
the filtrate as sodium salts. To the filtrate add
dilute hydrochloric acid and boil to expel the
carbon dioxide. Add acid slightly in excess of
that necessary to liberate all of the carbon
dioxide. Then add ammonium hydroxide to
slight alkaline reaction. If the metals of
the first five groups and magnesium were
found in the preceding analysis to be absent,
the preliminary work just described may be
omitted.

In either case, add to a small portion of
the alkaline solution calcium chloride solu-
tion. If no precipitate forms after standing
for some time the acids of this group may be
considered as absent, unless metals of the
first four groups were present. In that case
test for oxalic, phosphoric, and boric acids
as already described.

If a precipitate forms, add acetic acid.
If the precipitate dissolves completely,
hydrofluoric and oxalic acids are ahsent.
Tests for the other acids must be made,
however.

If the precipitate dissolves only in part,
tests must be made for all the acids of the
group.

If the precipitate remains wholly un-
changed, tests need be made only for hydro-
fluoric and oxalic acids.

In testing the hydrofluoric acid it is best
to use some of the original solid substance
under examination. The other acids will
he found in the main filtrate obtained above.
Before proceeding with the tests for the
other acids, it is best to precipitate any
metals as sulphides by passing hydrogen
sulphide. Then filter and acidify the filtrate
with acetic acid. This filtrate will contain
the acid radicals to be tested for.

In the next article we shall complete the
analysis of the acids and begin the sys-
tematic examination of various kinds of un-
known substances.



Lxperimental Flectro-Chemistry
By RAYTMOND B, WAILES

PART 6—ELECTRO-MOTIVE CHEMISTRY; TYPES OF ELECTRIC CELLS

HE Daniell cell, as described in the

last issue of this series, is an instance

of a displacement cell. Here the zinc

clement displaces copper from the cop-

per sulphate solution with the conse-
quent liberation of heat and a resultant elec-
tro-motive force.

FIG.|
Switeh

Sodiumi sulphate
Suiuhop

P Battery Jar

Copper su!p/ho'fe i
crystal v
Copper ‘seatelactrode
As Soon as the Crystal of Copper Sulphate Is De-
posited on the Copper Saddle Electrode, Displace-

ment of Copper Occurs, With the Formation of an
Electric Current.

fron electrode

A very simple experiment showing that it
is really the displacement of one metal from
solution by another metal nct in solution can
be performed very readily. An iron electrcde
is immersed in a modecrately strong solution
of sodium sulphate (Glauber’s salts) and con-
nected with a sensitive indicating instrument.
The remaining binding post of the indicating
instrument is connected with a copper elec-
trode bent in the form of a small scat or
stirrup, and likewise immersed in the sodium
sulphate solution. The iron electrode should
be hung upon an iron wire while the copper
clectrode is supported by a copper wire.

Upon connecting the indicating instrument
in the circuit by means of the switch, a very
small non-lasting current is obtained. This
should be neglected in the observations. If
several crystals of copper sulphate are now
dropped upon the copper seat, they will soon
dissolve, and a current will be formed which
flows through the circuit’ and actuates the
sensitive ammeter.

The copper sulphate crystals produce cop-
per ions about the clectrode, and these copper
ions are displaced from the solution by the

--Sfopper

Tin rod or strip--

/2,5 CC Graduate
FIG.4

A Short-Circuited Concenfration Cell. The Current
Produced by Solutions of Different Strength Causes
the Formation of the “Tin Tree.”

iron, the displaced ions becoming copper
atoms, or ordinury copper metal, which plates
out upan the copper saddle or seat.

The sodium sulphate solution affords
sodium ions, it is true, but metallic iron will
not displace sodium ions {rom solution, as can
readily be seen by referring to the table of
electro-motive series appearing in the last
article of this series. Iron here is below
sodium in the series, meaning that they will
not cause a displacement in the instance
stated. A glance shows that iron can displace
copper from a solution of a copper salt, for it
can be seen that iron is abore copper in the
series.

The following equation shows what has
happened in the gravity cell:

u*" 4+ Fe = Cu + Fe "~

The swo suffixed periods after the first cop-
per element (which is abbreviated Cu) imply
that the metal (copper) is in the form of
ions—is in solution. Iron is written Fe, and
here 1s in the metallic or atomic state, as the
absence of the suffixed periods shows. These
two substances cast together as in the experi-
ment cause a reaction, rcpresented by the
equality sign. Metallic or atomic copper is
formed as evidenced by the abbreviation Cu.
The iron goes into solution, or becomes trans-
formed into ions as the two suffixed periods
show.

FIG.3

A Concentration Cell Is Easily M~de. The Reactive
Constituents Are Solutions of Different Strengths or
Concentrations.

The zbove is an instance of a displacement
cell. Tn it two dissimilar metals were used.
The following experiment shows that two
dissimilar metals are not absolutely necessary
for a displacement cell. The copper electrode
in the previous experiment is to be substi-
tuted by a platinum disk. A small picce of
platinum wire bent in the form of a spiral wil!
serve as well as a_disk, and is extremely inex-
pensive in contrast. A solution of sodium
chloride (salt) should be used instead of
sodium sulphate. When connected, no cur-
rent is observed, but on placing crystals of
ferric chloride upon the little flat platinum
wire spiral, a current is produced. This reac-
tion proceeds:

2Fe ' + Fe = 3T¢ "

Here the three suffixed periods indicatc
ferric iron, the Fe metallic iron (the iron clec-
trode), and the Fe - - indicating ferrous iron.
Although both ferric and ferrous iron are
really iron in nature, they are more different
than hard and soft water. The above is a
case of a displacement cell with two similar
metals taking part.

COMBINATION CELLS
There ate types of electric cells which are
termed combination cells. Here two elements
arc used, and during tnereaction the elements,
or atoms, are both reverted into fons. Figure 2
shows the apparatus. The fire-clay crucible
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acts as a semi-permeible membrane and con-
tains several cubic centimeters of bromine
and a salt solution. A rod of zinc i immersed
in a solution of sodium chloride contained in
a battery jar. The other electrode is a bat-

Ammeter-

Fire clay crucible-
FIG.2

Two Elements Passing From Atomic to Ionic (Solu-
tion) Forms Can Produce a Current of Electricity.
The Result Is a Combination Cell.

tery carbon dipping into the bromine in the
fire-clay crucible containing the-salt solution.
On connecting the wires with the ammeter a
current flows in the direction shown. This is
due te the following reaction:

Zn + 2Br = Zn " 4 2Br-

Here, Zn and Br represent atomic bodies,
while Zn * - and Br - represent ionic bodies, or
bodies in solution. This type of cell is called
a combination cell as evidenced by the similar
atomic-to-ionic stages.

CONCENTRATION CELLS

Instead of using two different metals as
electrodes and a suitable electrolvte, solutions
of different strengths can be used, these being
connected to the ammeter by suitable elec-
trodes.

Figure 3 shows this type of cell. The elec-
trolyte B is made of 10 grams of cupric
chloride in 20cc of water; electrolyte A is
poured carefully on B, and is a more dilute
solution of the same salt—5 grams of cupric
chloride in 250cc water. Copper electrodes

(Continued on page 582)
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Mineral Sulphides Oxidizing in a Caustic Solution

Give Rise to an Electric Current. This S heme

Has Been Proposed Commer-i lly, It Is the Change

in Valence, or Chemizczl Combining Power of the

Iron in the Pyrite, Which Causes the Production of
Electricity in This Case.



Cuprous Oxide Photo=Electric Cell

By RAYMOND B. WAILES

ANY chemical reactions are ac-
companied by the emission of
light or electricity. The operat-
ing of the cuprous oxide (copper
oxide) photo-electric cell de-
scribed here is caused by the chemical action

~COPPER
~——PLATES

BINDING

FIG.1

Fig. 1. Elements of the Photo-Electric Cell. The
Terminals of the Cell Can Be Connected with Phones,
Milliammeter, Voltmeter, or Relay as Desired.

of the oxide under the influence of light,
with a consequent production of a current
of electricity. )

The selenium cell is a4 type of photo-elec-
tric cell. In the selenium cell circuit, a
battery and an indicating instrument are con-
nected in series with the cell, and actinic
or light rays allowed to fall upon the seleniun
surface of the cell, which results in a low-
ering of the resistance of the whole circuit,
thus operating the indicating instrument.
The cuprous oxide cell does not require a
battery in the circuit to operate the indicat-
ing instrument which is connected across its
terminals. The action of the sunlight upon
one of its sensitive surfaces is sufficient to
generate an E. M. F. approximating 0.1 volt,
the amperage depending upon the size of the
plates. A test tube (8”) cell is shown here-
with giving about 0.003 ampere.

Figure 1 shows the construction of the
cell.  Two copper plates are cut to fit the
glass vessel to be used as a container. An
8” test tube is satisfactory for experimental
purposes, while a battery jar would make an
excellent container for a cell capable of giv-
ing stronger outputs of current. A sheet
of mica should separate the two copper
strips. Binding with cotton thread makes a
compact photo-electric clement.

The copper sheets or electrodes should
first be cleaned of grease and then im-
mersed in rather strong nitric acid which
causes a clean surface to form. The plates
or copper sheets should then be highly pol-
ished with steel wool, and precautions taken
to prevent contact with grease. Immersion
of the strips in a strong caustic solution
such as lye will remove initial grease.

The electrolyte is made up according to
the following formula:

Copper formate, 2.5 grams.

Distilled water, 100.00 cc.

Formic acid (80%) 0.5 cc.

Fairly pure water may he used instead
of distilled water. The formic acid is
bought in aqueous solution. The amount
added to the electrolyte is very important,
for if too much acid is added, the cell will
not function, as the thin film of cuprous

oxide on its surface will be dissolved, if it
ever forms, and the EM.F. will be ml, for
the cuprous oxide film is the starting point
of the E.M.I7. generation. If too little acid
is added, the cupric oxide which forms
when the cuprous oxide is acted upon by
sunlight will not dissolve, making the cell
inoperative. The exact amount of iree for-
mic acid which should be present is not
difficult to ascertain, however.

The theory of the cell is as follows:
\When the brightly polished copper electrodes
or plates are immersed in the above solution,
a thin orange coat of cuprous oxide is de-
posited on the surface of the plates. \When
one electrode is exposed to the sunlight,
or other strong light, kecping the other
electrode behind it, in the dark, the cup-
rous oxide film is oxidized to cupric oxide
by the action of the light, and this reaction
gives rise to the ELIM.F. generated. As soon
as the cupric oxide coating forms, however,

TO MOTOR

FIG3

Fig. 8.

Photo-Electric Cell.

Cardboard Are Mounted Upon a Common Shaft
Driven by a Toy Motor. §

The Housing for the Alternating Current
The Two Sectored Disks of

The Completed Photo-Electric Cell with Its
The Cardboard Cap Is Placed Over ’lgge

e
Cell Is Shown Here Withdrawn Slightly from the
Sectored Housing.

Fig. 4.
Housing. X
Protruding End of the Cell When in Operation.
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the free formic acid which is in the solution
dissolves it, and leaves a coating of pure
copper, or, the bare copper electrode or
plate is left. This undergoes the first step—
becomes coated with cuprous oxide, as does

_~ BINDING POSTS
& ou’

TEST TUBE
1" DIA.
7'

STIFF PAPER SCREEN—
COATED DEAD BLACK

Fi1G.2

A Completed Cuprous Oxide Photo-Electric
lI. No Battery Is Required with This Cell.
Shielding or Exposing to Light Generates an Electric
Current.

the plate when first immersed in the cell.
The reaction proceeds as follows:

CuO + 2HCOOH = Cu(COOH): + H:O
cupric oxide+{ormic acid=copper formate
~+water,

1t can be seen, therefore, that nothing in
the cell 1s consumed. The cell will operate
for a considerable length of time without
attention.  Loss by atmospheric evapora-
tion is taken carc of by the addition of
water as required.

A simple cell oi the cuprous oxide type is
shown in figure 2. A 1”7 tube makes a suit-
able container for. the element and the
clectrolyte. The element can be thrust
through a rubber- stopper to prevent evapo-
ration.

In figure 2, B, a stiff paper cap is shown.
This can be used to slip over the cell, ex-
posing one half of the whole element, or
one copper plate as desired. On turning the
paper cap another half revolution, the ex-
posed plate will be darkened and the dark
plate will become insulated. or exposed to
the light. The paper cap should only be used
for experimental tryouts on a rough scale.
TFor alternating the insulation of cach plate,
the housing as described helow should be
used.

An Alternating Current Cell

The simple CuO cell described can be used
to give an alternating current hy employving
the housing as shown in figure 3. A cigar
box can be used. The sector rotors are
of cardhoard and mounted on a common axis.
Sectors are cut in the two sides ot the
housing to correspond with the sectors of
the rotors. The rotors should be so mnunted
that. when light enters in, say. opening in
side A of figure 3, the rotor on side B shoull
cover up the hole in the housing on that
side. In other words, a line drawn through
hole or sector A, should strike a blank
scctor at B, of the other rotor. The rotors
should be driven by means of a small bat-
tery motor. Glass beads can serve as bear-
ings. The photo-electric cell should be lo-

(Continued on page 598)



Experiments with a SparkK Coil

EXPERIMENTS

_ToCoil

To Col/-

i o ;/j'
s W) S A
"*’}’Z‘ZZ’, “7 9,;-*’/

c
Fl1G.2

WITH FILINGS

On a glass plate
sprinkle metal fil-
ings and connect

O

Various Interesting
Experiments Which
Can Be Conducted
with an Ordinary
Spark Coil, Even a
Small Sized One, are
Shown in the Illustra-
tion at the Left. One of
the Simplest and Yet
Very Pretty Experi-
ments is to Cover a
Board or Bottle With
Tinfoil, and Then
Criss-Cross It With
Knife Blade Marks, as
Shown in Fig. 2C.
When the Two Wires
from the Secondary of
the Spark Coil are
Connected to Opposite
Sides of the l;I‘mfml
Board, a Multitude of
Little Sparks Appear
All Over the Tinfoil
Covered Surface, Giv-
ing a Very Beautiful
Effect in the Dark. If
One Secondary Ter-
minal is Grounded, and
the Other Brought
Near the Flame of a
Lighted Candle, an
“Electric Draft”
Causes the Candle to
Flicker, and in Some
Cases to be Extin-
guished.

g

the ends of the
group oi filings to

HE f{ollowing is a series of spark coil

experiments which 1 submit for the

approval of all "bugs.” The needed
material can be had in nearly every house-
hold. The only apparatus required is a spark
coil, and every experimenter that owns a
sending set will have one.

the coil with two
wires. The spark
will pick out a path in a peculiar pattern. I{
powdered sulphur is mixed with the filings,
and the experiment repeated, when the spark
passes, it will blow the sulphur away irom
its path and thus clearly show the course.
Pass the spark through copper and steel
filings and they will be attracted to one

electrode, leaving a clear space around the
other wire.

Ground one side of the coil and place a
wire from the other side in the middle of a
layer of filings. If the layer is large (about
3 x 4 inches) the filings at the very edge
will be greatly agitated, but around the wire
will be a circular space from which all filings
will be repelled. If the layer is small (2
inches square), the filings will form a ring
around the wire.

CANDLE EXPERIMENTS

Lengthen the gap till the limit of the pass-
ing of the spark is just reached. Bring a
candle flame between the electrodes and the
spark will bend out to the flame. If the
sparks pass through the upper part of the
flame they will appear as a white ball;
through the lower part as a thin line.

Blow out the candle and bring it into the
spark. It will be relighted.

Ground one secondary terminal and bring
a wire from the other terminal near the flame
of a lighted candle. When the coil is worked
a draft, causing the candle to flicker, and
in some cases to go out (Fig. 1), will be
produced.

EXPERIMENTS WITH LUMINOUS DESIGNS

On a sheet of glass paste narrow strips of
tinfoil in a continuous pattern. With a sharp
knife make breaks at different points. Con-
nect each end of the pattern to the coil and
cach break will be illuminated in the dark.
The tinfoil can be pasted on in the shape of
letters, clover leaves, etc. (See Fig. 2, A
and B.)

Another very pretty effect can be secured
by pasting a sheet of tinfoil over a pane of
glass. When it is thoroughly dry score it
across and across with a knife. Then con-
nect opposite corners to the coil and the

(Continued on page 614)

Automatic Clothes Reel

ERE is a device for airing bedding

which will be found very useful in

any household, The housewife can go
out during the day leaving the bedding on the
line, and 1n the event that it should rain while
she is out no fear for the clothes need be {elt,
as they are automatically hauled into the
house. Most of the material used in its con-
struction will be found in the average house-
hold. A wire is attached to a screw rigidly
secured into the wall of the house and passing
through an open window to a distant pole.
This wire is made as taut as possible. On
the wire are mounted two pulley wheels held
in a fixed relation with each other, by means
of wooden straplings secured to either side
of the pulleys. These straplings extend over
a distance of about a foot and a half be-
yond the pulley in a direction toward the
house, as shown in the accompanying dia-
gram. Their purpose is to turn off the
switch when the bedding is well within the
four walls of the room.

A funnel is placed in the neck of a wide-
mouthed bottle, which should, of course, be
in an exposed location, and two wires bared
at the end are inserted into the bottle. The
wires are now led into the house and placed
in series with a relay, which can be made
from an old bell. The contact screw is
merely twisted around and a contact- making
spring is bent around the outer side of the
contact screw. It will be evident, therefore,
that whenever the circuit of the bell is
closed the contact-making device will also
complete its respective circuit, which in this
event is the 110-volt power supp]y. to a motor
fitted with a large drum and mounted upon
the floor or the wall of the room. A cable

leads from the motor to the cradle made of
wires, which encircles the mattress.

The operation is as follows: No sooner
does it start to rain, and when but a slight
amount of rain has, fallen, the water flows
through the funnel into the bottle contain-
ing the salt. Immediately current passes
across the wires operating the relay, which
closes the circuit to motor C, mounted on
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the floor or upon a bracket. This causes the
motor to wind up cable F, attached to
cradle E, holding the mattress D and permit-
ting the two pulley wheels held in a spaced
relation by metal or wooden straplings H,
to be drawn upward on the wire, until exten-
sion on H strikes switch S, turning off the
current.

Contributed by CarL F. JoLLy.

1

|

1

1

I| This Automatic Clothes Reel Will Haul in the
i Bed Clothes When Left Out-of-Doors, in the
i Event That it Should Happen to Rain While
V' the Owner Was Absent. If it Rains, the
! Water Running Off the Roof or Leader Into
| the Funnel at the Top of the Bottle, Falls on
the Salt Placed Therein, and Thus Creates
a Conductive Electrolyte. This Causes the
Circuit to Close Across the Contacts in the
Bottle, and Actuates the Relay by Means of
the Battery. The Relay in Turn Closes the
Motor Circuit, Which Hauls in the Clothes ot
Bedding, and When They Have Entered in
Past the Window, the Rod H, Hits the Cut-

Qut Switch S, and Stops the Motor.




INOLEUM, a mixture of finely
ground cork with linseed oil placed
upon a coarsely woven fabric, and
universally employed as a floor cov-
ering. is an ideal substance for the

production of a block design or illustration.
With but little skill drawings and mono-
grams can be produced in quantities which
are not only attractive, but which can easily
be made without a press.

After securing a smooth piece of linoleum
the design about to be reproduced must be
drawn. This may contain figures, a land-
scape, letters, or be of conventional de-
sign. But this is not placed directly upon
the linoleum. It must first be fixed upon
tracing paper or any stiff transparent oil,
not waxed, paper. The resuliant drawing
is then placed inverted upon the linoleum and
the design transferred in its reverse position
by interposing a piece of carbon paper.

When this has been accomplished, it is
advisable to sec which part of the design
must be cut away and what parts must be
left. Now all those parts which are to he
printed are left exactly as they are, but all
those parts which are not to be printed
must be cut out. This will become self-
evident when all those parts belonging to
the design are colored black and those to be
removed, white.

With a small sharp kuife all black spaces
are perpendicularly edged but great care
must be taken that the knifc does not go
too deep, and that the cloth supporting the
linoleum is not cut through. Then, with a
side motion of the fingers, the white parts
are cut out without undermining any of the
inked parts. Smaller surfaces nced only
be slightly cut, a depth of about 1/32 of
an inch being all that is necessary. The
cut is now finished and can be used for

printing on paper or cloth.

For this purpose a good grade of paper
is taken, cut slightly larger than the design,
and placed in a basin of water where it
remains for about half an hour. By this pro-
cess the paper loses its stiffness, and becomes
soft, so that it can be more evenly pressed
against the cut.

Ink must now be prepared. Upon a piece
of glass, an old piece of an automobile wind-
shield serves excellently, a small quantity
of black oil paint, about the sizc of a pea,
is placed. Onec drop of linseed oil is added,
if the paint is not quite thin, and the oil and
paint are thoroughly mixed. Then, with a
small, flattened wad of cloth a small quan-
tity of the paint is transferred to the cut.
If it is put on too thick, the result will be
a mass of blots.

Now one of the papers placed in the
water is removed and quickly blotted be-
tween two sheets of blotting paper or the
paper is quickly dried by placing it in con-
tact with a dry clean rag. It must only be
slightly moist, under no condition is it to be
wet. Then it is carefully lowered upon the
linoleum cut, another layer of dry paper is
placed upon it, and is heavily rolled with the
other hand. When the roller has gone over
the design once, the paper is taken off.

If the print is slightly spotted white where
it is supposed to be black, two things may
be at fault. First, the pressure cxerted on
the roller may not have been adequate; sec-
ondly, insufficient ink may have been used.

The printed papers are carefully placed
upon an old newspaper to dry, after which
they can be pressed flat in a book, if so de-
sired.

The use of such printed work is mani-
fold. it can be used upon book markers,
specialty post cards, patterns for borders,

The Surface of Linoleum Lends Itself
Peculiarly Well to Printing Purposes,
and Also Has Just the Right Texture of
Surface. Above We See a Design Being
Marked Out on a Piece of Linoleum.
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‘DUpward. he Lower Center Phcto Shows a Piece

of Brown Linoleum on Which the Design of an Owl,

Holding a Feather, Has Been Cut with a Pocket
the Letters Must §i

ife. In Lettering Designs,

be Cut in Backward.

The Photo Above Shows Paper Printed from Line« i
oleum Design, and Being Removed by Pulling §§
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etc. Then too, one of these linoleum cuts
mounted on a block of wood can be used
for printing conventional patterns on table-
covers, napkins, and other textile fabrics
for the purpose of ornamentation.

Here the finished cut is carefully mounted
on a block of wood one inch in thickness and
just as large as the design. This is securely
fastened to it by means of a dozen, more
or less, small brads. The surface is inked as
before, but then the block is taken in the
hand and, after placing it in the correct
position over the textile, which requires
patience and quite a little skill, it is firmly
and evenly pressed upon it. The inks used
for this purpose are. preferably, those
classed as indelible, and before good pieces
of linen arc used or wasted, it is best to
experiment on an old rag so as to be pro-
ficient in this method of printing.

Every print must be clear, sharp, and dis-
tinct, and this is only accomplished when
the cut is always uniformly inked and when
it is always uniformly pressed upon the
cloth. Better results will, undoubtedly be
gotten when a number of shects of paper are
placed below the cloth. Then it will pro
duce a better and more even contact with
the cut as it is pressed downward.

Very attractive combination patterns for
borders, centers, and corners may be pro-
duced, and this with very little artistic skill.
In fact, it 1s not at all necessary to draw
original designs, they may be borrowed or
copied from books, magazines, or illustrated
art works.

As therc is a potential statue in every
piece of unhewn marble, so there is a
hidden picture in cvery picce of linoleum.
It is only necessary to know how to make.
it appear.

(Continued on page 615)
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The Top Center Photo Shows Design on Line
oleum Being Inked, While the Picture Above
Shows Paper Placed Over Inked Linoleum
Design, and Pressure Being Applied with
Rolier.
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Engraved Linoleum Printing Blocks Find a Useful

Application in Stamping Pictures on Cloth or Linen.

They are Particularly Well Suited {or Monogram-

ming Personal Linen, ;sb\?{en as Towels and Other
abrics.



This department will award the following monthly prizes:

The purl
the most useful,

very elaborate, and rough sketches are sufficient.

yose of this department is to stimulate experimen
practical and original idea submitted to the Editers of this
idea submitted a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and )
1 We will make the mechanical drawings. Use only one side of sheet,

First prize, $15.00; second prize, $10.00; third prize, $5.00. .
ters toward accomplishing new things with old apparatus or old material, and for
department a monthly series of prizes will be awarded.
for the third best a_ prize o

For the best
f $5.00. The article need not be
Make sketches on separate sheets.

FIRST PRIZE, $15.00

A “SAD IRON” RHEOSTAT

At first glance the relation between the
arc lamp and the electric flat iron may seem
semewhat obscure, but this relation is quite
intimate. as you will see in a moment. The
one has just what the other requires—elec-
trical resistance.

This combination was suggested under
stress of circumstances by the reputed
“mother of invention.” While making some

The Resistance of an Electric Sad Iron Renders It

Suitable for Many Different Purposes Than That

Originally Intended. For Example, the Iron Is Here

Serving as a Ballast Resistance in Series With an
Arc Lamp of the Stereopticon Type.

photo enlargements one evening, the 400
watt Mazda bulb I was using suddenly
burnt out. I had no other bulb, but did have
an old stereopticon arc lamp, but this seemed
useless, for I had no rheostat and without
this simple but necessary adjunct, one dares
not switch an arc lamp on to a house
circuit.

I was anxious to complete the work in
hand and while pondering what could pos-
sibly be used as a temporary rheostat it
seemed that an electric flat iron might pass
enough current to serve the purpose. Ac-
cordingly the family iron was pressed into
service, connections made as shown quite
clearly in the photo and a workable light
secured.

The photo shows the lamp removed from
the lamp house the more easily to show con-
necttons, and while the arrangement may at
first seem rather complex, it is really very
simple. The plug (A) is screwed into a
lamp socket and one strand (C) of the in-
candescent cord (B) run directly to the ter-
minal of one lamp carbon. From the ter-
minal of the other carbon a strand (D) is
run to a porcelain receptacle (E). The
other terminal of this receptacle is con-
nected to the second strand (G) of the
incandescent cord (B). When the plug (F)
of the cord to the iron is screwed into the
receptacle the iron is in series with the lamp
which can now be lighted with no danger of
blowing fuses and putting the house in
darkness.

Contributed by

CLEMENT B. Davis.

SECOND PRIZE, $10.00

A PHOTOGRAPHIC DIFFUSION
SCREEN

Now that soft-focus photographs are quite
the vogue, and will continue to become more
popular as time goes on, many photographers,
both amateur and professional, are anxious
to produce them. But as soft-focus lenses
are difficult to operate and their price is from

$25.00 to $100.00, this fact alone will keep
many from purchasing a lens of this type.

However, no one need be discouraged from
making delightful and artistic photographs of
the soft-focus variety if he or she will take
the trouble to make a diffusion screen, as de-
scribed below.

Quite wonderful results can be obtained
with such a screen, when the photographer
has mastered the focusing and exposure.

To make the screen, first take a piece of
flexible cardboard, and make a ring to fit
closely over the lens on your camera, and
wide enough so that it will stay in place.
Next, procure a piece of fine black chiffon
(the kind that is used for veils), and cut out
a circle of it, somewhat larger than the card-
board ring.

Apply paste or glue to the outside of thering,
near the edge, and after laying the disc of chif-
fon over the ring, press firmly around the edge,
making the chiffor tight and smooth. IFnish
by pasting anothcr circle of cardboard over
this, covering the ragsed edge of the chiton.

You now have a lens cap, with a chiffon
screen, and the exposure is made through this
screen. In use it is generaliy best to focus
sharply, without the screen, then before ex-
posing, place the screen over thz Izxns, giving
the exposure somewhat more time, ,robably
half as much again as you usually do. If you
are using a camera which has no ground glass,
and are focusing with the distance scale, then
of course the only thing you can do is to focus
as accurately as you can with your scale, and
expose with the screen in place over the lens.

Several experiments will give a good idea
of the extra time of exposure.

Should you desire more softness, use two
or more thicknesses of chiffon. (More chiffon
means longer exposure.)

These screens give very fine effects on en-
largements. The screen is used in the same
manner as when taking the pictures; so when
making the enlargement, focus sharply be-
fore exposing the paper, put the screen over
the lens and expose.

Contributed by L. M. A. Rov.

A Simple Photographic Diffusion Screen for Pro-

ducing Those Miich Desired Soft Effects in Portrait

Pictures. It Is Made From a Couple of Cardboard

Rings -and a -Piece ‘of Black Chiffon in the Manner
Illustrated Above.
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THIRD PRIZE, $5.00

A SIMPLE EXTRACTION APPARATUS

A fruitless search through the supply
houses for a Soxholet tube compelled the
author to make one from a large test tube, a

A Condenser

52 FIG3

Filter-

Faper containing

Substance fo be
extracted

Solvent - (/ : )

A Simply Built Chemical Apparatus Known as a

Soxholet Tube Is Here Shown. The Apparatus Can

Be Employed for the Extraction of Various Ingre-

dients in Seeds, Herbs and Roots, Which Should

Preferably Be Macen;ltedFl?efore Being Placed into
the Filter.

5/16-inch glass “T,” two rubber stoppers
and some glass tubing.

With a small, hot flame, the end of the
test tube was blown out and a piece of 3/16-
inch tube fused on to the opening. By heat-
ing at A, the tube is bent upward as in Fig.
2. Again bending at B, it is turned down
as in Fig. 3. The bend B should be well
below the top of the test tube.

Next fit the glass “T” into a rubber
stopper and insert the latter in the test tube.
Bend the end of a 5/16-inch tube, connect
it with the arm of the “T” and pass the
lower end of the two tubes through the
stopper S. S fits into the top of the flask
containing the solvent.

For a condenser, connect a 4-foot piece of
half-inch glass tube to the free end of the
[ ”

Roll the substance to be extracted in a filter
paper and push it down in the test tube. Fas-
ten the apparatus firmly to a supporting
stand and begin heating the solvent. The
vapor from it passes up the air condenser,
where it is chilled and liquefies and falls back
as a hot stream into the test tube. When
the solvent reaches the level X the extract
is siphoned back into the flask and the oper-
ation begins over, again, continuing automat-
ically until the substance is thoroughly ex-

tracted.
Contributed by L. H. Kirsy.

NON-TAMPERABLE LETTER
SEAL

Steam will open envelopes closed with
mucilage. A hot iron will open those sealed
with wax. But any attempt to open a letter
otherwise than by force which has been
sealed by a small well moistened fish or
medical wafer punctured by a needle and
covered with sealing wax is frustrated.
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HOW TO MAKE BLOT CARTOONS

The materials needed for these amusing
pictures are a bottle of India ink, a bottle of
white ink and two pens, also some paper.
Divide a sheet of paper into two parts by

FARMER
BROWN

QUTH

JOHNNY BIGM

YFOLD HERE

A Blot of Ink Is Not Always What It Seems to Be, as

These Grotesque Drawings Demonstrate. The Two

Blots of Ink Formed by Folding the Paper in the

Manner Indicated, and Afterward Retouching With

a Little Chinese White, Present a Novel Wrinkle
in Making Free-Hand Drawings.

folding. On one-half make a blot from your
India ink pen. Immediately fold over the
other half of the sheet and press firmly on
the blot. The blot will spread, leaving vari-
ous queer shapes, which with white ink you
can make resemble human faces, animals,
etc. These cartoons are easily made and
afford amusement for a large number of peo-
ple. Anyone handy with a pen can develop
cartoons and faces out of queerest shaped
blots.
Contributed by
W. CriFrorp HEALEY.

AN INTERESTING METHOD OF SEP-
ARATING METALS FROM ORES

It is a well-known fact that for centuries an
enormous wastage has taken place in the ex-
traction of minerals from their ores, a varying
percentage having been invariably aban-
doned because the cost of extracting it
amounted to more than its value. For many
years extensive experiments have been made
with a view of securing this balance, not only
from rnewly mined ores but from extensive
avcumulations of what has not been specially
treated before.

A method now coming into general use is
known as ‘“mineral flotation.” The appa-
ratus comprises a tank in which water is vio-
lently agitated by means of a paddle. A
small quantity of oil being added to the
water, an oily froth or scum forms on the
surface, and metallic particles, having a
greater preference or adherence for oil, collect
in the froth, the stony particles settling at
the bottom of the tank, whence they are dis-
charged. The froth containing the metal
may be skimmed off, or allowed to accumu-
late until it overflows into a suitable recep-
tacle. The process is applied primarily to
the treatment of such ores as those of copper,
zing, lead, etc., but also to the treatment of
precious metals, such as gold and silver.

Already seventy million tons of ore are
treated annually in this manner.

Contributed hy W. R. REINICKE.

1

EDITED BY S. CERNSBACK

THAT DAMP PATCH ON THE WALL

In not a few houses there is an ugly damp
patch on the wall which regularly puts in an
appearance when the weather becomes damp.
Often enough professional aid does not en-
tirely remove the trouble. In such cases the
use of sodium silicate, or water-glass in syrup
form (to be purchased at any druggist) is to
be highly recommended. It will be needful
to remove the paper from the area. A piece
for patching should, of course, be available.
Then, with a brush, go over the wall with
water-glass. Give at least threc coats, al-
lowing each one to dry beforc applying the
next. In course of time the water-glass
hardens into a damp-resisting layer, which
eflectively keeps back all moisture. If the
patch of paper is carefully put on there is no
reason why it should show.

Contributed by W. R. REINICKE.

A SIMPLE AND EFFICIENT INDICATOR

The very common dye, ““Congo Red,” may
be used as a very efficient indicator. Its re-
actions are just the opposite of litmus: i.e.,
an acid turns it blue, while an alkali turns it
red. Moreover, it shows gradations in color,
the blue being much more distinct with
an active acid like nitric acid than with a
relatively weak acid like acetic acid.

Dissolve a little of the dye in water till
quite a deep color is obtained. Pour some
of the solution into a saucer, and dip sheets
of filter paper in it, soaking them thoroughly.
Hang them to dry by one edge. Cloth and
thread may be treated very successfully also.
Cut the dyed paper or cloth into small strips
for use.

This dye may be obtained in a large chemi-
cal store or supply house. It is much cheaper
to make your own indicator by this method
than to buy litmus paper. Several of the
shades of red designated as “cardinal’’ of the
various dress dyes, such as *‘ Dyeflake,” * Tin-
tex,” etc., on the market today, consist of
the dye, “Congo Red.”

Contributed by

AN IMPROVISED WATER BATH

An improvement over the ordinary water
bath was made and a piece of junk utilized
by using an old reflector upside down over
the water basin, thus forming a hood. The
reflector used was of pressed steel out of a
Ford electric headlight.

The socket bushings were driven out, leav-
ing a hole the right size to take Y4-ounce ana
l4i-ounce test tubes, also small flasks. An-
other reflector was drilled larger for 1-ounce
tubes and large flasks; the necks of the flasks
were inserted from the bottom upward and
held in place by placing rubber bands around
them above the hood.

By using this method of suspension the
flask is immersed in the water and touches the
receptacle at only one unimportant place,
thereby getting exactly 100° C. or 212° F.
Besides, the water does not boil away as fast
and the steam can escape readily as the hood
only sits loosely on the basins—possibly for
large flasks deeper basins may be needed.
TEST TUBE OR
LARGE FLASK
(LATTER SUPPORTED By RUBBER wvn)

JoEN BARRY.

STEAM ESCAPES BETWEEN
BASIN AND REFLECTOR

An Improvement Over the Ordinary Water Bath
Made From an Old Tin Reflector, a Test Tube, and
a Water Basin.
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The liquid in the water baths can be com-
posed of other mixtures and solutions so as
to give either a higher or lower boiling point.
This is especially valuable in the distillation
of solutions having a low boiling point.

Contributed by C. R. MuLLIN.

A SAFE WAY TO TEST WIRES

As long as there is juice, somebody will
stick his hands on switches and wires to see
if they are alive, and oftentimes after storms
low tension wires will have foreign currents
on them.

=y
;== FINGERS MOVE"
AWAY FROM WIRE

This Experimenter Suggests That in Touching Wires

to See if They Are Alive or Not, That the Backs of the

Fingers Should Be Touched to the Wire and Not

Their Inner Surface, So That in Case a Shock Is

Felt, the Natural Motion of the Fingkrs Will Be Away

From the Wire Insteaod of ICausing Them to Close
ver It.

If you must try a wire to see if it is alve,
use the BACK of your fingers. If the current
is sufficiently powerful to cause the hand to
shut the fingers will close AWAY from the
wire and not on it. If this method is followed
it will save disaster even on high tension volt-
age where a person would surely grab and
cling to it.

Contributed by C. R. MuLLIN.

WATER PYROTECHNICS

Fire and water, regarded by the ancients
as elements, are generally supposed to be the
direct antitheses of each other. However, in
conjunction with chemical action, they ex-
hibit many striking and even beautiful com-
binations.

A spectacular example is the action of a bit
of metallic potassium which has been dropped
into cold water. The metal immediately as-
sumes the form of a white-hot fire-ball, which,
liberating hydrogen and producing a purple
flame, exhibits gyratory movements upon
the surface.

On the contrary, if lumps of calcium phos-
phide be dropped into water, they sink to the
bottom and give off bubbles of phosphine
gas, which rise to the surface and spontane-
ously inflame. This gas may also be pro-
duced by heating phosphorus under strong
caustic potash solution in a retort, the beak
of which dips beneath the surface of water in
a shallow pan. The retort must be filled
with carbonic acid gas before the application
of heat.

Phosphorus, melted under water heated
nearly to boiling, ignites beneath the surface
when bubbles of oxygen gas are passed over
it through a metal tube. ~A piece of buming
magnesium ribbon burns with undiminished
brilliancy when plunged beneath the surface
of boiling water.

A method of producing fire under water
without the application of heat is as follows:
Sprinkle a piece of moist phosphorus with
powdered potassium chlorate and place in the
bottom of a tumbler. Pour water gently
down the side of the receptacle until the lump
is just covered. Then pour a thin stream of
concentrated sulphuric acid over the phos-
phorus and flashes of fire will be seen.

Contributed by CHas. D. TENNEY.



10 and the Tell

By ROBERT STEWART SUTLIFFE

BOUT 1908 the promoters of the
Telharmonium lost over $1,000,000
in an effort to introduce commer-
cially what proved a great artistic
success, and for which there was a

strong public demand.

<= ~D.C.SOURCE

D.C.EXCITATION COILS

G
IRON INDUCTOR

| REVOLVINS
D.P.RELAY N8I
LV

TUNING COIL
VAC. TUBE MODULATOR

did just this with music, for in 1907 he
demonstrated that he not only had the for-
mula for making musical sounds, but the
machine to manufacture them as well.

The sound produced by means of a phono-
graph can hardly be termed manufactured

G
AERIAL—Y Y

\VAC. TUBE
TRANSMITTER
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original sound; it is a re-creation, different in
pitch and other qualities The strings,
reeds and brasses of musical instruments are
the creators of music, and vocal chords the
creators of spoken or sung sounds.

Dr. Cahill, instead of using the strings,

About Fifteen Years Ago Dr. Thaddeus Cahill Perfected an Electrical Instrument for Producing Pure Music, the Like of Which Had Never Been Heard Before, and

This Interesting Scientific Device He Called the “Telharmonium.”
‘Generators of Different Frequencies Over the Regular Tel?hone Sgstem. Qwin;

Telharmonjium Idea Died. Mr,
The Various Notes Produced by the Alternators of Differin,

ing Wires Throughout a City, the
Broadcast.

Radiated from the Antenna of the Radio Broadcast Station.

The inventor of the Telharmonium, Dr.
Thaddeus Cahill, may be likened to an
analytical chemist, who takes a specimen of
material whose composition has been secret,
and, when he has divided it into its component
parts, its make-up is no longer unknown, and
were it not for patent rights, it would be
available for world manufacture. Dr. Cahill

utliffe Has

Purest Music Ever Produced.

sound, for it is not an original package, so
to speak. It is more of a mechanical imi-
tation of a musical sound in its entirety and it
differs from the original more or less in its
make-up due to such foreign noises as are
caused by the needle, irregularities in the
record, and other mechanical defects. Neither
is the voice heard over the telephone wire an
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As It Was Impossible to Distribute the Music Produced by the Various Alternati
to Interference, and Due to the Prohibitive Cost of Installing His Own »
iven Us an Excellen* Idea—a Combination of the Telharmonium and the Radio

Curreng
istribut=

Frequencies Are Combined ' ‘hrough the Medium of Mixing Transformers, and Finally
Those Who I-feard the Original Telharmonium Declared That It Was the Most Wonderful and the

reeds and brasses to produce music, used
alternating electric currents at various fre-
quencies. It is well known that musical
sounds are made up of fundamental or basic
vibrations and overtones or harmonics, and
Dr. Cahill’s first problem was to get a com-
plete analysis of the vibrations of each note
(Continued on page 606)
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By H. WINFIELD SECOR

HE. thousands of people everywhere

who have become suddenly inter-

ested in radio broadcasting, and

who have acquired -receiving sets in

order to listen to the - “music in the
air,”" are usually quite puzzled as to how the
whole thing works. In order to’ make the
science of radiophone transmission and recep-
tion perfectly clear, as well as scicentifically
correct, Mr. J. A. Norlmg,a’\lew York genius,
has written and produced a new film story
called “The Mystery Box.” You will no
doubt see this film at your local motion pic-
ture theater shortly. The writer, who was
present at a special advance showing of the
film story, which explains the mysteries of
radio broadcasting, as well as the transmis-
sion and reception of radio signals in general,
was very strongly impressed with the won-
derful possibilities for using this film story
of radio, in connection with the teaching of
this sub)ect in schools and colleges.

Like many other educational and popular
scientific film stories, which have been pro-
duced in the past few years, the majority of
the action scencs in “The Mystery Box,”
have been produced in the studio by artists.
The successive actions of currents pulsating
back and forth along the circuits were pro-
duced by photographing successively different
drawings of the current pulses, indicated by
the groups of cross-lines on the wires, these
electric current representations being drawn
on transparent celluloid sheets. Thus by
placing these sheets containing the current
mdications dfawn on them in slightly different
and progressive positions, over the master
drawing containing the bare wire, ground,

etc., the final result is that we sec little cur-’

first in
one direction, and then in the other, as the
action proceeds.

This one-reel film story contains about
1,000 feet of film, and contrary to many of
the so-called popular scientific films, it is un-
usually interesting, owing to the clever i injec-
tion of a little comedy now and then, which
helps to make the story more attractive to
the lay audience. One thing is certain
after seeing this movie, people will carry
away with them a vivid and clear idea of how
the oscﬂlatmg currents set up in the antenna
of the transmitting station, cause undulating
waves to be whipped off or radiated out into
the ether, these waves finally impinging on
or striking the receiving antenna, in which
corresponding oscillating currents are again
set up.

Looking at the pictures on the opposite
page and beginning with Fig. 1 at the top
of the left-hand column, we sec one of the
first scenes from * The Mystery Box'* movie.
As we look at this picture, the cyes behold
the unusual and startling phenomena of an
oscillating current surging first upward, and
then downward, along the antenna wire and
ground connection f{rom the generator.
Presently, we note the ether waves being
thrown off from the ancenna, and the con:
stant undulating motion of this wave gives a
remarkably clear impression of just how wire-
less transmission 1s cffected. The current
surges in the antenna system passing to the
ground are als> shown.

The second photograph looking down the
left-hand column, or Fig. 2, shows the antenna
atop the radiophone broadcasting station of
“WJZ'" at Newark, N. J., and it 1s wonderful
indeed to see this aerial in real action, as it
were, the ether waves undulating and surging
out from the antenna in a manner that leaves
an’ indelible impression on the mind of the
beholder. Several different methods of pro-
ducing these waves are employed in the
studio, and the effect is one of the most mar-

velous yet obtained in animated pictures.
The exact methods of producing the continu-
ally undulating waves in this movie are a
secret, and are certainly a credit to the pro-
ducer:

One of the hardest nuts, to crack in telling
the story of the mystic radio waves via the
theater movie screen,

caused to transform, or as the engincers call
it, modulate the radio frequency oscillations
or currents produced by the vacuum tube
or other form of gencrator. The third pic-
ture from the top of the left-hand column,
or Fig. 3, shows Mr. Norling speaking, and
one of the leading radio engineers of New
York City, when he first saw this motion
picture, was frank to say that this was one
of the cleverest popular scientific presenta-
tions of a technical subject that he had ever
seen. As the speaker’s mouth is seen to open
and close to form the various words, the
sound waves in the air are scen to pass into

s

Feature Articles in
October
“Radio News”’

Some Recent Developments of Regener-
atwe Circuits. By Edwin H. Armstrong.

Construction  of a Super-Regenerative
Recewer. By Kenneth Harkness.

Is the Radio Amateur Doomed? By
Armstrong Perry.

i

: A Novel Short-Wave Regenerator. By
Arthur W. Lambert, Jr.

Construction of a High-Voltage Storage
Battery. By E. L. Hall and J. L. Preston.

The Universal Recetver. By John R.
Meagher.

s

New Developments in German Radio.
By Dr. Alfred Gradenwits.

S
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the mouthpiece. All the while a continuous
stream of high frequency oscillations is pass-
ing out of the box labeled, ““ Source of Radio
Waves,” at the right of the picture. As these
oscillations pass into the modulator compart-
ment in the center of the picture, they are
changed in form, with frequency absolutely
unchanged, so as to correspond with the differ-
ent sounds, as seen at the left of the photo.
A brilliant and scientific illustration of what
modulation actually means is thus given.

Figs. 4 and 5, the two lowermost photos
which face cach other, give one of the most
interesting parts of the whole radio movie
story. First animated scenes appear, cor-
responding to Fig. 5, or right-hand view, the
sound waves from the speaker’s mouth en-
tering the mouthpiece of the microphone,
and the oscillating currents set up through
the vacuum tube, or audion, are scen to pass
to the antenna. Presently, the modulated
radio frequency waves in the ether are seen
to whip off from the transmitting antenna at
the right, and passing along, they finally im-
Fmge on the receiving antenna, secn in Fig. 4,

ower left-hand picture. A typ1cal crystal
detector receiving-set with fixed condenser,
detector and phones, is shown. Expanding
rings seerr emanating from the head -phones
worn by the young man in the picture, tell
the story that sound waves are being heard
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was to make clear to.
the lay mind how the- voice air waves are-

by him. The oscillating currents set up in
the receiving antenna and allied apparatus
are seen surging back and forth through the
circuit.

One of the most desirable and at the same
time one of the hardest things to show in the
reception and translation of the incoming
radio impulses, is what takes place in-the
crystal detector, and which is usually Greek
to the bcginncr in radio. The producer of
this movie story thought this over for a long
time, and finally solved the problem by show-
ing first a close-up of the detector with its
glass protective cover, and finally a very
large close-up view of the galena crystal and
the .electrical action taking place through
the same. Fige. 6 and 7, looking upward in
the right-hand row of pictures, shows how
well this part of the story has been handled.
The wires in these two pictures show the
oscillations flowing back and forth in the
circuit connected with the dctector, the wire
shunting the detector being used in order to
tell the story plainly. Tn the first picture,
Fig. 6, it will be seen that when the arrcw
points downward. the current 1s able to pass
through the detector; while in Fig. 7, where the
arrow points upward, and the oscillation aus
reversed or is passing thrcugh the main cir-
cuit in the opposite direction, no current can
pass through the crystal.

This property is possessed by a great
variety of minerals and elements including
silicon, iron pyrites, carborundum, and
molybdenum. ‘We have never seen anything
clearer than this explanation of the crystal
detector action, and the use.of this film in
schools should certainly prove well worth
while, even where radio is not one of the
subjects given, but simply where a gcneral
science film is presented, say once or twice
a week, before the physics class, etc. We are
quite certain that nothing more timely and
interesting has been presented than this
story of how radio transmission and reception
takes place.

But when we have perceived at last how
the crystal detector réally does its work, we
have not learned all-of our lesson, and finally
we come to the last part of the picture,
Fig. 8, the upper right-hand picture in the
present group, where the uni-directional
pulses or currents of like directions, which
the detector has permitted to-pass from the
telephone receiver circuit, are seen to come
in through the flexible wires connected with
the receiver, and pass around its magnet coil,
as the picture shows. Nothing finer has ever
been done in animated motion pictures, we
believe, than this explanation of how the
radio telephone receiver translates pulsating
electric currents into-sound waves once more;
these sound waves affecting our ears, so that
we actually hear the voice of the speaker at
the transmitting station. As we look at the
receiver we see the uni-directional current
pulscs surging around the wire of the coil,
and the diaphragm moves back and forth in‘a
manner which a student will never forget.
At every vibration of the diaphragm sound-
waves are seen to issue forth from the hole
in the receiver cap, and even those who have
no scientific knowledge of radio at all, can
understand at last just how the human voice
is hurled forth through the ether for mmiles
and miles, and finally picked up on a wire
stuck up in the air, and caused to reprqduce
the human voice once more at that point.

The first part of the story is made attrac-
tive by the introduction of a radio bug. He
hops around over the condensers, tuning coils
and other apparatus in a radio supply store
window, and finally a boy comes along and
stops in front of the window. He is stung by

(Continuzd on page 610)
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Circuit

The Super-Regenerative

By ROBERT E. LACAULT

AJOR E. H. ARMSTRONG,
well known by his contributions
to the art of wireless transmis-
sion, has recently made public
his last invention, which un-
doubtedly will in the future revolutionize
radio communication. The super-regenera-

this instant, before these oscillations can
build up to any extent, the resistance of the
grid circuit is increased, during the other
half of the cycle, reducing the amplification
but stopping the oscillations.

By referring to Fig. 1 this may easily be
understood. As may be seen, the grid cir-

-
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TO LOOP
AERIAL
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The Latest Idea in Radio Receiving Circuits Is the Armstrong Super-Regenerative Scheme, One Form of

Which Is Illustrated in Fig. 1 Above.

The Circuit Shown Requires But a Single Storage Battery and Two

Vacuum Tubes, and Gives Much Greater Amplification Than the Ordinary Cascade Circuit Employing a

Similar Number of Audions.
Primary of the Vario-Coupler L2L!, or Else It Ma

The Loop Aerial May Be Connected to the Circuit Either in Parallel with the
Be Connected in Series with the Primary of the Vario-

Coupler, as Indicated in the Diagram Fig. 2

tive circuit which he described in detail be-
fore the Institute of Radio Engineers and
the Radio Club of America is particularly
efficient on short wave lengths. In fact,
its efficiency greatly increases as the wave
length decreases, thus making possible the
amplification at radio frequency of wave
lengths as short as twenty meters, a thing
practically impossible with the present-day
systems. The other advantages of the new
circuit are—great selectivity and with a
slight modification, elimination of spark sig-
nals and statics which sometimes cause so
much trouble.

The great amount of amplification is ob-
tained by regeneration, that is, by the same
process used in any regenerative receiver,
combined with a system which prevents the
tube from oscillating while it amplifies to
its full capacity. Those familiar with re-
generative circuits know that when the plate
variometer or feed-back «coil is turned
slowly the intensity of the signals increases
until the tube starts oscillating, distorting
the signals entirely. With the super-regen-
erative circuit it 1s possible to increase the
amplification enormously, since the tube does
not oscillate when the feed-back effect is
increased beyond normal limits,

Of course, this advantage is had only with
careful tuning, and the manipulation of
the various elements of the circuit requires a
little patience in order to obtain best results.
In the circuits shown on this page are
shown one oscillator tube and one amplifier
tube. The oscillator producing oscillations
of a certain frequency varies periodically the
resistance of the tuned grid circuits of the
amplifier tube. During half of the cycle
the resistance is reduced to less than zero,
consequently the signals are tremendously
amplified. but the tube starts to oscillate, At

cuit of the oscillator tube is connected to
the filament through the grid circuit of the
amplifying tube; consequently when, during
half a cycle the grid of the oscillator is
positive, a current flows through this circuit
increasing its resistance. During the other
half cycle no grid current flows and the
resistance of the circuit becomes normal.
Now, if the coupling between the feed-back
coil and the grid circuit of the amplifier is
tightened, signals are amplified in the usual
way with the advantage that the amplifica-
tion is'enormously increased, since it is pos-

frequency of variation the amplification is
greater, as the resistance of the grid circuit
of the amplifier is reduced during a longer
time at each cycle, while with a higher fre-
quency of variation in the resistance, the
amplification is not quite so great but the
quality of the signals is improved, particu-
larly when receiving telephony, as practically
new oscillations can start.

‘The super-regenerative circuit is espe-
cially adapted to loop aerial reception. A
suitable loop may be constructed in different
sizes. If a 4-foot square loop.is built, six
turns of wire should be wound on it and
spaced about half an inch apart. On a
3-foot loop, ten to twelve turns will give
the same range of wave lengths as the
4-foot loop. If it is desired to use.a smaller
size a frame two fect square may be wound
with twelve or fourteen turns, also spaced
one-half inch apart; the best wire to use is
some ordinary lamp cord, No. 14 or larger.
For the reception on the shorter wave lengths
it is well to provide a tap in the middle of
the winding so that amateur stations work-
ing on 200 meters may be tuned in. The
loop aerial may be connected to the circuit
cither in parallel with the primary of the
vario-coupler, as shown in Fig. 1, or in
series with it as illustrated by the diagram.
Fig. 2.

The hook-up, Fig. 1, is a practical circuit
which has been tried out and is now used by
the writer. All the instruments should, if
possible, be mounted on a board or panel and
the variable condensers and couplers fitted
with long handles or vernier adjustments.

- In the diagram, L1, is the primary of a

vario-coupler and, L2, the secondary coil
rewound with about eighty-five turns of finer
wire in one layer. Coils L3 and L4 are two
duo-lateral coils, Nos. DL 1250 and DL
1500 respectively. The tuning condenser,
K1, is an ordinary .001 MF variable con-
denser and K3 a combination of two con-
densers, one .002 MF fixed in parallel with
a .001 MF variable. giving a variation of
001 MF between .002 MF and .003 MF.
The telephone condenser, K2, is similarly
composed of three capacities in parallel,
two .002 MF fixed and one .001 MF variable.
Bl is the A battery, B2 the B battery, the
voltage of which depends upon the kind of
tube used, .and B3 a small grid battery of
two to ten volts.

sible to tighten the
coupling beyond what

In order to obtain greater amplification it

would be the oscillating {
point in an ordinary |

regenerative  receiver. |
The oscillations which S

- A
tend to take place are N

= 5~

The Diagram Fig. 8 at Right
Shows How One Vacuum
Tube May Be Made to Serve
as a Detector and Amplifier
at the Same Time. In This
Case Amplification, Produc-
tion of Oscillations and De-|
tection, Are All Accom-]
plished by the Single Vacuum
Tube. Quite Close Tuning
Must Be Done in This Case
of Course, But the Current
Consumption and the Cost of |
V. T.s Is Enormously Re-}

duced. ]

stopped periodically at
a frequency, which is
regulated by the opera-
tor.

From this explana-
tion it is easy to unler-
stand that with a low
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is advisable to use power tubes such as the
radiotrons UV 202 or Western Electric
V. T. 1 or V. T. 2, the latter being best.
With such tubes from 80 to 200 volts may
be used on the plates, the amplification being
directly proportional to the plate voltage.

When tuning a super-regenerative circuit
the oscillator should be adjusted to a certain
frequency; to start with, the condenser K3
mnay be set to half its value, so that the tota)
capacity is about .0025 MF. The condenser
K2 should be set also to about half of its
value and the coil L3 and L4 coupled tight,
making surc that the coil L4 is properly
connected so that the tube oscillates. The
adjustment of the condenser K1 and of the
coupling of L2 can only be made during
actual reception, unless a wave meter 1is
available. If the set is tuned on a broad-
casting station the loop should be turned so
that the plane of its turns les in the dircc-
tion of the station to be received, and the
number of turns on the coupler varied at
the same time as the condenser Kl1, the
feed-back coil L2 being loosely coupled to
L1. Once the signals are heard the tuning
may be improved and the condensers K2
and K3 varied, as well as the coupling of
L3 and L4, for best audibility.

It is possible to make one vacuum tube
perform several functions at the same time
by using the circuit of Fig. 3. In this case
amplification, production of oscillations, and
detection are accomplished by one tube,
which, of course, must be controlled very
carefully in order to obtain results. In this
circuit L1 and L2 represent the same vario-
coupler as used in the circuit of Fig. 1 and
L3 and L4 have also the same value. The
variable condensers shunting these large in-
ductances have a value of about .0025 MF
and may consist of fixed and variable con-
densers in parallel as explained previously.

In order to climinate the audio frequency
hum a filter circuit is used in Fig. 4, between
the receiver and the telephones. This is com-
posed of two fixed non-inductive resistances R
and R1 of 12,000 ohms cach, two condensers,
K2 and K5, of .005 MF capacity and a choke
coil with an iron core having a value of 100
millihenrics. The resistances and choke
coil are standard telephone equipment and
may be procured from firms handling such
apparatus. The tuning of such a circuit is
extremely critical, and verniers are neces-
sary for the fine adjustment of the conden-
sers and couplings in the oscillating and
amplifier circuit.

Dr.Lee de Forest has solved the secret of the
talking movie with perfect synchronization.
With or without accompanying pictures, he
can photograph sounds, vocal or instrumen-
tal, on an ordinary moving-picture film and
from the same standard film reproduce the
photographed sounds.

This invention is not confined to talking
movies. 1t consists primarily of photograph-
ing sounds on a standard moving-picture film
and then reproducing the sounds from this
film. By a simple mechanical device it is
possible to photograph ten consecutive sound-
paths on one strip of film. A thousand feet
of film can, therefore, hold 10,000 feet of
photographed sound-paths, which, by an
equally simple mechanical device, can be run
off continuously, making it possible to deliver
a grand opera or a political oration lasting
one and one-half hours—or any other variety
of sounds.

The ordinary standard moving-picture
film is used as well as the standard moving-
picture camera and the standard moving-
picture projecting machine. Dr. de Forest’s
basic invention is what he calls the photion, a
simple-looking glass tube with a bulbous end
about two and onec-half inches long. This

Although as much amplification may be
obtained from this circuit as from the onc
using two tubes, it is not advisable to start
experimenting with it beforc resilts have
been obtained with the circuit of Fig. 1, and
as a matter of fact it should be remembered
that the single tube circuit is not really prac-
tical on account of the difficulties in tuning.

The most practical circuit to be used when
it is desired to operate a loud speaker ‘s the
one shown in Fig. 4, in which is included
a one-stage audio frequency amplifier. The
values of inductances and capacitics are the
same as in Fig. 1, except that the oscillator
is capacitv-coupled, a .001 MT variable con-
denser, K4, being connected in series with
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and the voltage of the battery B4 depends
upon the voltage applicd on the plate of the
last tube.

An extra B battery, B5 of 80 to 200
volts should be used for greater amplifica-
tion. It is with this circuit that Major
F. H. Armstrong received very loud signals
on a small loop inside of stecl frame build-
ings during the demonstrations he gave re-
cently. Signals from amatcur stations in
Ohio have been heard in New York City
with this same set and the writer heard
plainly several broadcasting stations located
in Pennsylvania and Washington, D. C, on
a similar set.

In conclusion, I would recommend to any-

oy

BS
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1_J

AERIAL =
Bt +

B

FIG.4

Fig. 4 Above Shows a Super-Regenerative V. T. Circuit Employing Three Audions With Single Storage Battery
for Lighting the Filaments, and Designed Especially for Operating a Loud-Talker, or Where a Greater Range

Is Desired When Using a Pair of Phones.

Fig. 1, Except that the Oscillator Is Capacity-Coupled.
go to left binding post of condenser K.

The lead from K2 and L3 shoul

a 5 millihenry inductance L6 between the
grid and plate of the oscillator. In this case
the coils need not he mounted close together,
but on the contrary, should be placed at
right angles or sufficiently far apart from
each other. The transformer TR may be
any standard audio-frequency transformer

N

Yt

Problem

photion tube is fitted inside of a standard
moving-picturc camera, above and somewhat
to the right of the objective. The secret
of the photion tube is that without any fila-
ments it generates a sufficiently powerful
violet light under electrical excitation to
photcgraph sounds as transferred through a
slit only two-tenths of a millimeter wide on a
swiftly moving motion-picture film.

The sounds of a voice or voices, instru-
ments or orchestra are picked up by a con-
verter specially invented by Dr. de Forest
for the purpose. It is like the microphone of
a telephone, only very much finer. The or-
dinary microphone was too crude, Dr. de
Forest explained. The converter turns the
sounds into telephonic currents. From the
converter these currents pass into Dr. de
Forest’s audion amplifier (intensifier), well
known to wireless telegraph and telephone
“fans,” from which intensive clectric cur-
rents pass to a high-frequency generator,
whence they pass to and excite the photion
tube fitted into the moving-picture camera.
The photion thercupon generates the intense
violet light, which is modulated or controlled
by the voice, individual instruments or
orchestra, and is photographed through a

The Values of the Inductances and Capacities Are the Same as in

Full Details Are Given in the Accompanying Text.

onc attempting to use a super-regencrative
circuit to be patient and build a set in such
a way that bad contacts do not exist; the
instruments should be properly spaced on a
hoard or pancl and experiments carried out
for a while before an attempt is made to
crowd the set into a cabinet.

r. de Forest Solves “Talking Movie”

two-tenths of a millimeter slit on the stand-
ard moving-picture film.

The film is not only standard in size, but
travels at the ordinary motion-picture speed.
When vou look at the developed picture in a
phonofilm you see the stereotyped film per-
forated on both sides, except that on the
right-hand side, between the picture and the
perforations, there.is a track two millimeters
wide, with almost miscroscopic hairlines,
which constitute the moving picturc of the
sounds as turned into electric current and
photographed on the motion-picture film.

The positive of this phonofilm, which may
be purely a moving picture of sounds alone,
or a moving picture with accompanying pho-
tographed sounds, is then put through the
ordinary movie projecting apparatus equippe
with a photo-electric cell fitted on top of the
projector. The photo-electric cell converts
the swiftly moving photographed sound
record on the film into very weak electric
currents which are passed through an audion
amplifier whence they pass to something very
like a gigantic telephone or wireless telegraph
earpicce, whence the identical sounds emanate
that were previously photographed.



o - e =
In Fiz. 1 We See a Front View of the Power Switchboard, by Means of Which the
Moter-Generators Are Controlled, and Also the Control Board for the Trans-
mitting Power Tubes. Two Dials on This Panel Control the Frequeacy and
Antenna Power of the Traasmitter.
Fig. 3 Gives a2 Rear View of the Panel Shown in Fig. 1, and Gives a Very Good
Idea of the Complexity of the Controls Necessary for Successfuily Operating a
Large Broadcasting Transmitter. In the Top Compartment of the Transmitting
Panel Are Shown the Four 25C-Watt Power Tubes, and the §0-Watt Yoice Ampli-
fier. The lasert Shows a Close-Ug of One of the 360-Watt Tubes,

i.

The Special Type of Microphone Used by “WBAY” Is Shown in Fig. 2.
Is of the Double Cup, Carbon Grain Type, and Is Fully Described in the Text.
A View of the Antenna and Towers Is Given in Fig. 4, and the Great Heigh* of the

This

Latter Becomes Evident. The To;;tse of the Towers Are Cver 475 Feet Above
t! Street.

In Fig. 6 a Close-Up of One of the Towers Is Shown. The Towers Are Designed

to Stand Up Under a Pressure Equivalent to That of a One Hundred Mile an

Hour Gale. Platforms Are Provided at the Tops of the Tawers for the Protec-

tion end Convenjence of Workmen When Repairing the Antenna.
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CWBAY”—L atest

lew York

Broadcasting Station

N August 3 the broadcasting
station of the American Telephone
& Telegraph Co., at 24 Walker St.,,
New York City, was officially
opened. This station operates on o
principle somewhat different from that em-
ployed in the average broadcasting station,
inasmuch as it is used as a toll broadcasting
station; that is, the right to use this station
is leased to various companies who conduct
entertainments and broadcast items of
general interest to the radio public for advers
tising purposes. The management of this
station, coded as WBAY, supervises all
the programs and nothing is broadcasted
which the officials of the company do not
believe will interest the listeners to the
greatest possible extent. Hence, instead of
belittling this marvelous game of radiophone
broadcasting by commercializing it, the com-
pany has made a great stride towards better
broadcasts.

It is obvious also that u manufacturer or
other advertiser wishes to place his goods or
whatever clse he is ‘advertising, lefore the
public in as interesting a way as possible,
and therefore he will see to it that the
programs will be of interest to anyone who
may be “listening in.”

The reason that a broadcasting station
was considered as a necessity by the American
Telephone & Telegraph Co. was because
when radiophone first became such a feature
in the lives of the people of the United States,
many inquiries came to this company regard-
ing the purchase of apparatus suitable for

By A. P. PECRK

broadcasting purposes. They were, however,
unable to supply this demand at any but an
exorbitant cost at that time and therefore
they set about perfecting broadcasting
apparatus. This necessitated standardizing
and improving the apparatus and the most
natural development for them was Lo erect a
broadcasting station of their own. There was
also a great demand from the various owners
of radio receiving sets for a broadcasting
station which would give programs of real
value. The officials of the company decided
that the way to do this was to commercialize
broaccasting because of the reasons mentioned
above.

The studio or microphone room represents
the acme of utility and beauty combined.
The walls of the studio are specially insulated
with felt and hung with two-colored draperies
which give a very pleasing effect to the eyc.
By means of the felt insulation echo is
reduced to an absolute minimum and all of
the power of the voice of the speaker or the
sound of the musical instruments is trans-
mitted directly to the microphone and no
reflection is caused by the walls which would
produce unpleasant results in the receiver.

The studio is luxuriously furnished in very
good taste and on the floor is found a thick
felt rug which deadens all sounds of persons
moving about the room while the station is
in operation. Several chairs are provided in
this room where visitors who are interested
in the inside workings of « broadcasting
station are accommodated while the station
is transmitting.

In the next room there is a very comfortable
reception and lounging room where if any of
the artists so desire they may retirc between
their selections.

When one first enters the studio there is a
great impression of silence. Absolutely no
echo is heard as one moves around the room
and silence seems so great that it actually
depresses one until he becomes used to it.

In the studio is found a'grand piino with a
player attachment and a collection of the
very latest rolls. There is also a phonograph
which is used to broadcast the newest pieces
of ‘“canned’” music. The piano is also used
for accompanying the various singers and
orchestras which perform at the station.

The microphone used in this station isof a
unique type recently developed by the
American Telephone & Telegraph Co. engi-
neers. Anvone who has had any engineering
experience with single cup, carbon button, or
carbon grain transmitters knows that there
is a certain amount of distortion due to the
unequal rise and fall of the resistance of the
transmitter as the diaphragm vibratcs. This,
however, has been overcome in the new type
of microphone which employs two carbon
grain cups. A cup is situated on each side of
the diaphragm and the two are connected
together through a repeating coil with: a
split primary winding. This may be very
clearly scen from the accompunying diagram
of the circuit used by this station. This type
of transinitter has been found to reduce dis-
tortion in the microphone circuit to a mini-

(Continucd on page 612)

New Filament Compression Rheostat

shown is for filament control of vacuum

tubes. It is of the type in which the
resistance of the circuit 1s varied by the
contact resistance of a powdered resistor
enclosed in a compression chamber operated
by a plunger and screw.

Because a powder would crowd or pack
when once compressed into a given space
and would tend to remain in the ¢ wad’ shape
and therefore cause the release of pressure to
open the circuit at the surface of contact
between the plunger and wad, a means for
breaking up the wad is supplied in the form
of a spimal spring which is compressed with
the powder upon application of the plunger
pressure. When pressure is released on the
wad and spring the latter opens up and
crumbles up the wad—thus restoring the
original high resistance gradually and effec-
tivelv.

In order to make the resistance element
act with gradual change the screw with knob
is used. Further, in order to be able to cut
out all resistancc when the compression
s complete, a short-circuiting switch is in-
cluded in the outfit. This switch consists of
a knife edge at the top of the center terminal
as shown 1n the sketch and as the compression
increases the plunger contact approaches the
edge and finally strikes it, thus making
metallic and positive contact. Sec cut.

The compression of the powder alters the
resistance gradually and owing to the nature
of the construction, the short-circuit is
approached gradually and not with a sudden
fall of resistance. The approximate charac-
teristic is shown in the accompanying graphic
curves.

The characteristic may be made almost
any range and may be made to start at any
desired value instead of an infinite value.
See Curve No. 2. In other words, the
design of the resistance element may be made

’ l \HE new compression rheostat here
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Top View Shows Section of Carboia Grain Rheostat
for Audicn Filament Control. The Graphic Curves
Below Show:
1-—Characteristics of New Rheostat with Standard
Detector Tube Filament and Approximately 26-
Ohms Resistance at Start.
2—Same with More Conducting Resistance Medium.
3—Ideal Characteristics for Uniform Regulation.
4—Characteristics of Another Make of Carbon Com-
pression Type Rheostat. Note Residual Resis-
tance. Note: Data Only Approximate, Actual
Action Approaches Curve 3.
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o suit any purpose provided the watts lost
are kept within the limits of the proportions
of the individual design.

Owing to the powdered nature of the ele-
ment the same 1s practically indestructible.
By mixing the conducting mate ial with
non-combustible material to regulatc the
resistance, the element becomes practically
non-combustible.  Further, the inclosing
of the same insures safety from contact with
outside inflammable material and further
insures the non-inflammability of the same.

In order to open the circuit the screw is
opened up with gradual incrcase of resistance
thus insuring, automatically, the braking
of a small current instead of a large one.
This is not alwuys possible in the carbon
pellet type of compression resistance where
an explosion is not an uncommon thing owing
to the powdering of the pellets and the con-
sequent packing of the same and the following
apening of an arc in contact with the powdered
carbon with air as the supporting medium.

Naturally, in controllers using the plunger
arrangement, the use of a screw is not
essential to operation, a shiding plunger
lever-operated is also desiruble for quick
action.

In order to open the circuit entirely, par-
ticularly when the starting resistance is
desired to be of some initial value instead of
infinite with gradual decrease, the plunger
may be made to stop at the desired initial
resistance and a contact outside of the resis-
tance material proper be broken. A stop
is therefore provided to prevent the plunger
from opening beyond the desired stopping
point.

A rheostat is preferably inclosed because
of the safety factor to surrounding media.
Also, the retaining walls or body should be
made of a refractory or other non-combus-
tible material—particularly where momentary

(Continued on page 610,
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NO. 8—HOW TO READ A RADIO DIAGRAM

RITING, they tell us, was begun
by some prehistoric man who
made pictures of things that he
wanted to bring to the attention
of someone who was too far away

to talk to. The making of radio diagrams is
only going back to the same simple and easy
method for conveying the idea of one man to
others.

The primitive pictures, as fast as they be-
came well enough known to be standardized,
were simplified so as to save time and finally
lost their resemblance to the objects they
represented. Just so radio diagrams are
made as simple as possible, the diagrammers

like a square coil of wire but with less than
the number of turns to be used, full data being
given in the accompanying description.
Coming down from the aerial we encounter
connections. The straight lines leading from
one symbol to another mean wires, of course.
They show the pathway for the electric
currents just as lines on a map show roads.
Frequently the line from the antenna leads to
an arrow point that touches a coil. Such a
point always means an adjustable contact.
On the apparatus it may be a switch, a slider
or a row of binding posts, but on the diagram
it is always an arrow point unless a specific
piece of apparatus for varying the connection

both ends. While such an open circuit is
not adapted to the sort of a current we use for
lighting or for running motors, it is a complete
circuit for radio purposes, the aerial, the
earth and the air forming a condenser, which
passes energy the same as any manufactured
condenser. The energy from the radio. waves
goes down the aerial, through the receiving
apparatus, into the ground, up through the
air and into the antenna again, then around
the circuit in the opposite direction, and so
on.

A coiled line in a radio diagram almost
invariably means an inductance coil.  Induc-
tance and capacity are the kids on the opposite

i
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“How Can I Read Radio Diagrams?”—That Is the Problem With Which All Radio Enthusiasts Are Confronted Sooner or Later in Their Careers.
Together With the Accompanying Drawing, Should Make This Matter Very Clear.

Thereto at the Right, Is the Counterpart of the Schematic Diagram Shown at the L
Make it Easy for the Student to Learn Just How the Radio Expert Indicates Each I
of the Illustration Show Some Further Methods of Indicating Radio Instruments W,

The Perspective Diagram

Mr. Perry’s Article,
Showing the Actual Apparatus and the Connections

eft, and the Apparatus Is Placed in the Same Position in Both Cases, So as to
ndividual Instrument in a Diagram. The Seven Small Diagrams at the Bottom
hich Are Not Shown in the Larger Diagrams.

Once You Learn These Symbols

Thoroughly, You Will Be Able to Read Practically Any Radio Blueprint.

taking it for granted that the imagination of
the reader will make him see in his mind’s eye
the object which the symbol represents,
even though the resemblance is no stronger
that that of a Coney Island portrait to the
Rube who posed for it.

For example, the symbol put into a diagram
to represent an aerial sometimes looks like a
pitchfork. The triangle at the bottom of the
sign indicates the spreader and bridle and the
tines show the wires of the flat top. Or the
wires may be omitted, leaving only the
triangle standing on its peak likea Y. M. C. A.
badge. If a particular kind of aerial is
intended to be used with the hook-up shown
by ‘the diagram, it is shown by a particular
symbol. The “inverted L and “T" types
are -diagrammed about az they look. The
coil aerial, which we used to call a loop
antenna before the Bureau of Standards
straightened out our terminology, is drawn

is shown. If the line simply runs straight
into another line, that means a fixed con-
nection. A dot sometimes makes this more
definite. Where it is necessary to run a wire
in a diagram over another wire with which
it is not connected at-the point of crossing,
a half circle is made to indicate that the wire
in which it is placed turns out to get around
the other wire.

The line leading from the antenna usually
goes rather directly down to a triangle made
of parallel lines that grow shorter and shorter
from base down to apex. Such a triangle
always represents the earth or ground con-
nection. To persons who have gone just
far enough into the study of electricity to
realize that it always flows around and
around a circuit like a horse on a race track
and never merely from point to point like
a bullet going from gun to target, it is a bit
confusing to see the aerial circuit open at
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ends of an electrical teeter that must be
balanced nicely—we call it tuning—if the
currents that go into a radio receiver are to
come out in the form of sounds. Capacity
we get from condensers. When two coils
are placed side by side in a diagram it means
that they furnish induction as well as induc-
tfance. That is, they not only produce
changes in the currents that pass through
themselves but also use them for setting up
currents in each other. That is how radio
currents are passed from one piece of appa-
ratus' to another without any metallic con-
nection. An arrow passing diagonally across
both coils means that the effect of one on the
other can be easily changed by sliding one in
and out inside the other as you open or close
a telescope; by turning one coil igside the
other; or by some other means. In the case
of honeycomb coils, often diagrammed the
(Continued on page 604)



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 w1|1 find
that the photos will be published in due

,..............,......u.......‘...........

not e published in the next issue. We
would suggest to our readers that the map
locations indicated on this page are for the
special supplement map given free with the
May issue of SciExceE aAxp INVENTION. At
a great expense this list of the stations has

mercial broadcasting stations are concerned.
We will present our readers with additional
mformation 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,

time. The stations listed on this sheet will  been practically completed as far as com- New York City.
NEW BROADCASTING STATIONS NOT LISTED IN THE JULY,
AUGUST OR SEPTEMBER ISSUFS OF THIS MAGAZINE

Call Wave  Map Call _ Wawve  Map
Letters Name City and State  Length Location  Letters Name City and State Length Location
KDPM Westinghouse Elec. & Mfg. Co...Cleveland, Ohio... . 360 L-41 WEAQ Young Men's Christian Assoc...Berlin, N. H..... 360 G-49
KDZT Seattle Radio Association.. .Seattle, Wash.. .. . 360 C-6 WEAR Baltimore American & News
KDZW Clawde W. Gerdes. ... ... . .San Francisco, Cal.. 360 0-3 Publishing Co. .. ... .. .. ... Baltimore, Md . = . 360 N-46
KDZX Glad Tidings Tabernacle.. ..San Francisco. Cal.. 360 0-3 WEAS Hecht Co............. .. .. .. .. Washington, D. C.. 360 0-45
KPAG  Olomameps® soorell ‘5“"’3"1 TR S8 WEAD Bedenerc U Senr Gty Towa. | 360 "L

endale Dai TESS.. .. ... .... slendale, Ca 3 - % avidson Bros. Co. . ... . . . _Sioux City, lowa.. § o
KFAD MecArthur Brg's Mercantile Co...Phoenix, Ariz.. 360 U-12 WEAV Shendan Electric Service Co. . .Rushville, Nebr.. 360 L-22
KFAE State College of Washington Pullman, Wash. 360 D-10 WEAX . J. M. Daly.. ... .Little Rock, Ark.. = 360 485 U-31

KFA]J University of Colorado. . ... Boulder, Colo... .. 360 0-19 WEAY Wil Horwitz, Jr .............. Houston, Texas.. . . 360 AA-28
KFAF  Western Radio Corporation. .Denver, Colo.... ... 360 0-20 WEAZ Donald Redmond. .. Waterloo, lowa. . 360 L-31
KFAN The Electric Shop.. .. Moscow, Idaho.. .. 360 D-10 WFAA A. H. Belo & Co.. .. Dallas, Texas... . 360485 X-26
%gﬁg %tatmdafrg Pu})llshmg ‘Co. . .guttj:, hiogti.. R :}528 Ff_’li &%;.:Ié garl F. V\II{oege..C ....... . _Symcpse, ‘:‘;: Y. . ;g(o) %-3?

ity of San Jose.. .. ... .. ..San Jose, Cal..... .. - Yy uperior Radio Co .Superior, Wis... . .. -
El}iﬁg Studonnghtmg Selrvicce Co. Hollywood, gal.. od 360 \Sg WFAD W aétson Weldon Motor Supplyq , K 60 ;

{F Reno Motor Supply Co. Reno, Nevada.. 360 N6 Co......... alina, Kansas.. 3 5-26
KFAT S.T. Donchue.... .. .. . . . _Eugene, Ore.. ... ... 360 F-5 WFAF II. C. Spratley ‘Radio Co.. . Poughkeepsie, N. Y. 360 K-47
KF%}II gome Igggh&:hool ... Bose, I%fﬂio ..... 360485 HI-IO WFAG The Radio Engineering Labora- ford, N. Y. 747
KF ooke apman. . ... Venice, Cal. .. ... .. 360 R-4 OTY.e. o .. .....Waterfor 360 -4
KFAW The Radio Den... ... . ... .. ..Santa Ana, Cal... .. 360 T-6 WFAH Electnc Supply Co......... .. .. Port Arthur Texas. . 360 AA-30
Kgg% gameylr & Bryagtckadxo Co.. Il‘Iewiston,j Idaho. .. 360 g-}g WFA]J HlCGmdc Wircless InstrumentA e 60 .

K A. Buttery ... .Havre, Mont... .. . 360 -8 Co sheville, No. Caro.. 3 -41
KFBC W. K. Azbill. ... . ..San Diego, Cal.. 360 V-7 WFAK Domestic Electric Co.. .....Brentwood, Mo... .. 360
KFBD Clarence V. Welch. . .Hanford, Cal.. . 360 Q-5 WFAL  Houston Chronicle Puly. Co. ... . Houston, Texas..... 360—485 AA-28
KFBE Reuben H. Horn.. . .SanLuis Oblspo .Cal. 360 R-4 WFAM Times Publishing Co...... . ... St. Cloud, Minn. 360 AA-28
KFBF  Buttle School of Telegraphv .Butte, Mont. . . 360 F-14 WFAN  Hutchinson Electric Service Co. .Hutchinson, Minn. . 360-485 J-30
KFBG First Presbyterian Church.. .. .. Tacoma, Wash. . . .. 360 C-6 WFAP Brown’s Business College ... ... . Peoria, Ill.. 360 N-34
WCAB Newburgh Daily News. .. Newburgh, N. Y. . 360 K-47 WFAQ Missouri Wesleyan College
WCAC John Fink Jewe!ry Co. .. Fort Smith, Ark.... 360 T-29 Cameron Radio Co... .. .Cameron, Mo. 360 P-29
&282}? ?{t Lfa\&rerg:cBUmvCersny .gantgn, ?lhxg.... };6(0) I\{I—il &IEQ}S{ lI—Ilall % ?{tu(li»bs.(.‘ ............... %tanfg&d MeI L ggg G
autman aer Co. . 1ttsburgh, Pa... . . 36 N-42 nite adio Corp.... . . . Fort ayne. Ind... -
WSQG Pallyksm}els Publlghl:]g Co.. .C\:Ic]w Ogleané.hLd 360 AS—S?) gvvg.‘tg ’Il‘ge Dacl:l\ LArgus Leader. . . .gioux Fa]]\lls, S. Dak. 360 I.(I'ZZ)
WCAH ntrekin Electric Co.... ... .. olumbus 10 360 -4 b tdwin ewis. . .. .. . .Boston ass.. 360 -5
WCﬁJ Elefbraska VVesleydn Unlversn\ .University P1., Nebr. 360 \T§-27 yg?v University of Nebraska.. LImcoln F}ebr . 360-485 g-27
WCAK red P. Daniel.. Houston, Texas. ... 360 AA-28 'FAW Miami Daily ‘\Ietropolls . Miami, Fla 360 AD-45
WCAL  St. Olaf College.. ... Northfield, Minn 360 J-30 WFAX Arthur L. Kent.. ..Bmghnmton. X N 360 K-46
WCAM Villanova Collegc . Villanova, Pa.. 360 M-47 WFAY Daniels’ Radio Supply Co... . .Independence, Kan 360 R-28
WCAN  Southeastern Radio Tel. Co. . Jacksonvll]e Fla.. 360 X-43 WFAZ  South Carolina Radio Skop. . . . . Charleston, So.Caro. 360 V-44
WCAO Sanders & Stayman Co. . .. Baltimore, Md. 360 N-46 WGAC Orpheum Radio Stores Co.. . . .. Brooklyn, N. Y. 360 L-48
WCﬁg %entral Radio Scrvnfce . Decatur, Ill.... .. 360 0-34 WGAD Sp;mgh l}menc}':n School of B .
wcC ri State Radio Mfg & Suppl\ adio-telegrophy. . Ensenada, P. 360
Co. . Defiance, Ohio. 360 M-38 WGAF  Goller Radio Service. . Tulsa. OKla. .. 360 T-27
WCAR Alamo Radio Electric Co. .San Antonio, Texas. 360 AB-25 ng}{ New Hévcn Electric Co. .Is\'}fw Haver};, ?onn... 360 K-49
WCAS Wm. Hood Dunwooddy Industrial WGA W. H. Gass...... ! enandoa owd . 360 N-28
Institute. . Minnecapolis, Minn.. 360 H-30 WGAK Macon Elecetric Co. . . Macon, Ga.. . 360 V-40
WCAT South Dakota School of Mines. .Rapid City, So.Dak. 485 J-22 WGAL Lancastcr Llec. Supply & Cons.
WCAU Philadelphia Ra iophone Co. .. .Philadelphia, Pa.. 360 M-47 Co... ... .. ... .Lancaster, Pa. 360 M-46
V‘.’C;\x} g) (& Dll(ile E]]ectgz;x((:;)Co.. Bl _Little Rock, Ark. ... 360 U-31 WGANM Orangcburg Radio Lqu:pmcnto b " d 5
WCA uin eral | uine ectri GCheoooncooonoo Mo i o o - rangeburg.So.Caro. 360 /-43
Supsi';)ly Co y Quiney, Il .. .. 360 0-32 WGAN Cecil E. Lloyd .. ... . ... ....Pensacola, Fla.. 360 Z-37
WCAX  University of Vermont ... Burlington, Vt... 360 G-48 WGAR Southwest American. .. .. .. .Fort Smith, Ark... 360 T-29
{?{/82%’ ge%selman 8 Dnscol]gf‘o.(.j ..... Mitwaukee, Wis. 360 K-35 {%82% Kav Di- C?‘Orgaméntmn,i_.x W Ehlcalgo, II.HB ....... :68 ]I\\[-.;;
¢ obt. E ompton & uincy V; merican Legion ept of Nebr..Lincoln, Nebr... ... . 36! -
Whig General.p ..... Qumcv .. ... .. 360 0-32 WGAU Marcus G. Limb. .. . Wooster, Ohio.. . ... 360 N-40
WCX Detroit Free Press... .. . ... _Detroit, Mich. 360-485 L-39 WGAW Ernest C. Albnght ....... ... ..Altoona, Pa... .. .. 360 M-44
WDAA Ward-Belmont School... _Nashville, Tenn . . 360 S-37 WGAY North Western Radio Co.. . Madison, Wis.. 360 K-33
WDAB H. C. Summers & Son.. ‘Portsmouth, Ohio. . 360 P-40 WGAZ South Bend Tribune Co. “South Bend, Ind.. .. 360 M-37
WDAC Illinois Watch Co.. . . .. Springfield, ... ... 485 0-33 WGV Interstate Electric Co. .. New Orleans, La... 360 AA-34
WBQIIE) ’\Ile. L.giafrison. - Lmdsborg] Kansas.. 360 AB_zg “’HA% %tatiUm\’Ig}x;sny of Towa. ..Iowa City, Iowa.. .. 360 M-31
w ampa Daily Times.. Tampa, Fla. | 360-485 -4 WHA lark W ompson
WDAF Kansas City Star... . . . Kansas City. Mo, 360 P-29 (Fellman's Dry Goods Co) .Galveston, Texas... 360-485 AA-29
&;gﬁg {dLa\\gCélce IMarém o . ?]mlz)mllo._;l exas.. zgg \{g WHAC Cole Bros. Electric Co. . Waterloo, Iowa.. .. 360 L-31
ine melter Supply Co.. aso, Texas. K X- WHAD Marquette University . . Milwaukee, Wis. . . 360 K-35
WDAI  Hughes Electrical Corp.. .Syracuse, N. Y...... 360 J-45 WIIAE Automotive Electric Service Co. Sioux Citv, lowa... 360 L-28
WDAJ Atlanta & West Point R.R. Co Colle;ze Park, Ga. .. 360 V-39 WHAF Radio Eleetric Co. . Pittsburgh, Pa... ... 360 N-42
%821{( 'II“I}K‘ gou’ll:ant ENRE ?Iarktford ]FOI}‘nl ;gg %-ig WHAG University of Cincinnati. ... ...Cincinnati, Ohio.... 360 .38
orida Times-Union.. acksonville a.. .. \- WHAH John T. Gritfin,... ... .. . . . .. oplin, Mo.. A 360 R-29
WDANXN  Glenwood Radio Corp.. Shreveport. La. 360 X-30  WHAI Radio Equipment & Mfg. Co.. g)avenport Towa. . 360 M-33
WDAQO Automotive Elec. Co.. ... ...... Dallas. Texas... .. .. 360 X-26 WHA]J Blueficld Daily Te]cgraph and
V\&;g‘:g IIEI/IId West 15?((110 (‘lentrdl ‘éni{ .Chicago, Til. ..., ... 360 M-35 E. K. Kitts.. .. Bluefield, W. Va.. . . 360 Q-42
v artman Rikes Electric a5 ! WHAK Roberts Hdwe. Co. . .. Clarksburg, W. Va.. 360 0-42
chine Co.................... Brownsville, Pa... . 360 N-43  WHAL Phillips Jeffery & Derby. . .Lansing, Mich.. 360 K-38
WDAR LitBros........... ... ....... Ph1]ade1phla, Pa... 360 M-47  WHAM University of Rochester.. .. .Rochester, N. Y 360 J-44
WDAS  Samuel A. Waite.. . Worcester. Mass.. 360 J-49 { Southwestern Radi Wichita, Kansas. . 36 R-26
WHAN So ester: adio Co.. .. Wichita, sas, 0 2
WDAT Delta Electric Co.. - Worcester. Mass.. 360 J-49 WHAQ Frederic A. Hill.. ..Savannah. Ga.... . .. 360 U-45
3‘\;828 %omf(m . KDﬂhlun;’h l‘gie“kBEdfmgkl\Idss' j6(0) I%-sg WHAP Dewey L. Otta. .Decatur. 111, .. ... . 360 0-34
uskogee Daily nenix. uskogee a. . . 36 [-2 WHA Semmes Motor Co. . .. Washington, D. C 360 0-45
WDAX  First National Bank. ... -Centerville, Towa. 360 N-31 WHAR Puramount Radio & Elec. Co.,. . Atlantic City, N. J. 360 N-48
WDAY Fargo Radio Service Co .Fargo. No. Dak. 360 F-27 WHAS Courier-Journal and Louisville
WIEAA Fallian & Lathrop. . . Flint. Mich. 360 K-38 Times. . . . . - Louisville, Ky.. ... 360-485 Q-37
WEAB Standard Radio Equmment Co.. Fort Dodge, Towa.. 360 L-29 WIIAT Yale Democrat “yale Tclé 'hone
WEAC Baines Electric Service Co.. . . .. Terre Haute. Ind. 360 P-36 - o P Yale, Okla 360 T-27
WEAE Virginia Polytechnic Inst.. . Blacksburg, Va. 360 R-42 x c o S y C g C 2 h s 60 U
WEAF Western Electric Co.. . New York, N. Y.. 360 L-48 2\.HA3 O{mth quxg uppl\l S°'- alty orinth, Miss... .. 3 -35
WEAG Nlchols Hinelinc-Bassett Labora- LRT - WVHA w 1Cmmgton lectrical Specia tnylmmgton Del. 160 N.47
............... (Ed 360 -50 : .
WEAH Wichita Board of Trade & Landos - JBeV00 WHAW Pierce Electric Co.. Tampa, Fla........ 360  AB-42
Radio Co.... . . _Wichita. Kansas.. .. 360 485 R-26 WIAX Holyoke Street Ry. Co. . . Holyoke, Mass . ... 360 J-49
WEAI  Cornell University. ... .. .. .Ithaca, N. Y. 360 K-45 WHAY Huntington Press. . Huntmgton Ind. . 360-485 N-37
WEAJ]  University of South Dakota.- .. Vermillion, So. Dak. 360 L-27 WHAZ Rensselaer POlYtC‘ChﬂlC Inst... .. Troy. . 360 K-48
WEAK Abercrombie, Julius B.. .. . :St. Joseph. Mo 360 0-29 WHB  Sweeney School Co......... I\ansas CIW- Mo. .. 360485 P-29
wgg% g}?rougg gf North Plainfield. ,;o Plamﬁel?{ ‘1\ J 360 1}4{-4(7) WIAA W;upacu Civie & Commerclalw - 360 T
w epar o) P ... .Providence 360 -5 8SOC... .. ... ... ... aupaca, Wis... ...
WEAQ The Ohio State Univ erslty ...... Columbus, Ohio. . 360 0-40 WIAB  Joslyn Automobile Co.......... Rockford, I11....... 360 1-34
WH®AP Mobile Radio Co... . .. .. ... Mobile, Ala........ 360 2-36  WIAC Galveston Tribune............. Galveston, Texas.., 360 AA-29



574

Call . Wave  Map Call _
Letters Namc City and State Length Location Letters Name City and State
WIAD Ocean City Yacht Club.........Ocean City, N. J.... 360 N-48 WIAX Capitol Radio Co.............. Lincoln, Nebr... ...
WIAE Mrs.Robert E. Zimmerman. _Vinton, Iowa.. .. 360 L-32 WIAY Woodward & Lothrop..... ... .Washington, D. C...
\WIAF  Gustav A. De Cortin.. .. .. "New Orleans. La. .. 360 AA-34 WJAB American Radio Co... ... ..... . Lincoln. Nebr.
WIAG  Matthews Electrical Supply Co..Birmingham. Ala. .. 360 V-37 WJAC Redell Co.... .. - J _Joplin, Mo..
WIAH Continental Radio & Mig. Co.... Newton, Iowa.. 360 M-30 WJAD Jackson's Radio Engmeermg
WIAL Heer Stores Co.. Sprmgﬁeld Mo.. 360 R-30 Laboratories................ Waco, Texas.. .
WIAJ Fox RIV(,X' Val]('\ ‘Radio buppl\ WJAE Texas Radio Syndicate. ... .San Antonio, Texas.
..................... Neenah, Wis. .. .. .. 360 H-35 WJAF Munsey Press.................Muncic, Ind.. -
WIAK Journal Stockman Co. .. .. ‘Omaha, Nebr.... ... 360-485 M-28 WJAG Norfolk Daily News (Huse Pub-
WIAL Standard Service Co.. ... . . Norwood, Ohio. . . .. 360 P-39 lishing Co.). . ............... Norfolk, Nebr.. ...
WIAN Chronicle & News Pub. Co.. ... .Allentown, Pa.... .. 360 M-46 WJAH Central Park Amusement Co....Rockford, HL.... ...
WIAO  School of Engineering of Mil- WJAJ]  Young Mens Christian Associa- .
waukec & Wisconsin News.. .. Milwaukee, Wis. . .. 360 K-35 $1ON.. .o Dayton. Ohio. ... ..
WIAP Radio Development Corp Sprmgﬁeld Mass .. 360 J-49 WJAK White Radio Laborutor_\'.. ......Stockdale, Ohio.
WIAQ Chronicle Publishing Co.. .Marion, Ind..... 360 N-37 WJAL Victor Radio Corp........... .. Portland, Me..... ..
WIAR J. A Rudy & Sons......... ... Paducah, Ky 360 R-35 WJAM D. M. Perham...... ........... Cedar Rapids, Towa.
WIAS  Burlington Hawkeve & Home WKAA Repu\)hcan Times and H.
Eleetric Co... ......... ... .. Burlington. Iowa. 360 N-32 Paar.................. ; ,C_cdar Rapids, Iowa.
WIAT Leon T. Noel...... ... ........ Tarkio, Mo, . 360 0-26 WKAC Star Pubhshlng Corrmnt. 16 - - - Lincaln, Nebr.. ..
WIAU American Trust & Savings Bank.Le Mars, Towa. . ... 360 L-28 WKAF W.S. Radio Supply Co........ Wichita Falls, Texas
WIAV New York Radio Laboratories. Bmghamton N.Y.. 360 K-46 woC The Palmer School of Chiro-
WIAW Saginaw Radio & Electric Co....Saginaw, Mich. .. .. 360 J-38 practic. ...... ... Davenport, Iowa. ..
Additions and corrections in the list appearing in the July, 1922, issuc of
SCIENCE AND INVENTION:
CORRECTIONS
KGO, Altadena Radio Laboratory is in Pasadena, not Altadena, Cal.
WEAW. Arrow Radio Laboratories, Anderson. Ind., listed as WMA.
WDAW. Georgia Railway & Power Co., Atlanta, Ga., listed as WGM.
WBAG, 8lamond Slt.ated Fibre Co., at Bndgeport Pa., instead of Bridgeport,
onn., as liste
ELABORATED LIST GIVING TIME AND NATURE OF BROADCAST (Continued)
Call ) Wave Call
Letter Name City State Length Letter Name City State
KDZI. ... Electric Supply Co............ Wenatchee, Wash.. .. 360 WBAJ. .. . The Marshall-Gerken Co.. . ... Toledo, Ohio. .. .....
Lectures, music, 1vocal and Lectures, musllc, vocal an
instrumental talent, news instrumental talent, ser-
bulletins, special features mons, baseball scores, news
msery dS\PeRc/:[ept S&lx}&ays bugcténg special features,
4.30-5.3 an on- an edtime stories every
day,Wedneisda)sanc(liFnday day except Sunday 12.30°
8to9 P. N undays 11 to 2.00 P. M.. and 6.30 to
A. M. to 12.30 P. M. ser- 7.30 P. M. Eastern stand-
mons. Consistent range ard time.
200 miles.  Maximum 500. WBAM...I. B.Rennyson...............2 New Orleans, La..
KDZK ... Nevada Machinery & Electric Legtllxlres music, and ne\és
COot Reno, Nevada..... i 360 ulletins. Times of broad-
Music. vocal and instrumental casts irregular. Central
talent. special features on time
Monday, Tuesday, Thurs- WBAN . .. Wireless Phone Corporation. . . . Paterson, N. J.. .....
day 7.30-8.30 P. M., and Lectures, music. market re-
Wednesday, Friday, Satur- ports, etc.. daily, hourly on
day 8-9 P. Sundays half hour frOQ IO.S%A. M.
8-9 P. M. sermons. to 9.30 P. M. Jastern
KFAF ... . Western Radio Corp.. ........ Denver, Colo... .. 360 E:;:C-d Z%agﬁ‘c“;m distance
Wgz:]fahe;tocll\ec:&l;gi.ts Tna‘;-;gt WBAP . .. Wortham-Carter PublishingCo.. Fort Wood. Texas. ..
vocal and instrumental Weathﬁr lectures, market ung
stock reports, music, roa
gﬂﬁrg:mt:as:ggll :;22(1‘;1 nt?(e‘: conditions, vocal and instru-
tures daily except Thursday mental  talent,  bascball
and Sunday 8-9 M. Zcoi'es and ?cgs gulletﬂs
aily excep unday -
Rocky Mountain time. 1150 A R, 2230 P. M.,
Consistent range 150 miles.
Masimum 1.500. 3.30-4 P. M., 6.30-7 PPM
KOE. . .. .Spokane Daily Chronicle... ... Spokane, Wash...... 360 gfsdg\i 315'31(?'%0_111 aI:;Id
Lectures, music, vocal an 3 3'6 4-1’, ‘iv'l' '6’ &
instramepilal _taleng, and WBAQ. .. Myron L. Harmon.. - -.....South Bend, Ind... .
sggglatl fgi:gacs e\segx gzg Lectures. music, vocal and
% IK‘ Consgtent TAnEG instrumental talent, base-
50 miles.  Maximum 36% ball scores. news bulletins,
WAAK. .Gimbel Bros.. Milwaukee, Wis.. 360 sgecxal features evferv day
L except Sunday 5.30-6 P.M..
Weather, 1cctures marketand and 8.9 P. M. Saturday
stock reports, music, vocal 10.30-11.30 P. M. Sun-
and instrumental talent, day sermons 2 P. .
baseball scores, news bulle- Central standard time.
tins hourly_'on the hour from Consistent range 100 miles.
9 A.M. to 7.15 P.M.. there- Maximum 1,075
after to l(ilose of program WBAU. . . Republican Publishing Co.. . ..Hamilton. Ohio .
one o’clock, broadcast com- Weather, market and stock
mencing at 1.25 ‘"ftegd- reports, baseball scores,
g?lxézlstﬁn:\i:‘x;ﬁegogx?;ii.gqo news blélletlns \?pemal ft]:a-
B tures daily No regular
WAAO. . Radio Service Co............. Charlestown, W. Va. 360 hours of broadcastmgg
Music, bedtime story, base- WBAYV .. .Erner & Hopkins....... ..... Columbus, Ohio .. ..
ball scores, news bulletins Weather, lectures, music.
every day except Sunday vocal and instrumental
7.15-8.00 P. M. Consistent talent and news bulletins
g{ange 40 miles. Maximum %/[Vogdmd() 309 P. M Palx\lild
ednesday 4.45-6.00
WBAH. .. Dairton Co..... ... = .dMinneapoﬁs, Minn.. . 360 &onsxstent {“1%6 100 miles.
: ecturcs, music, vocal an aximum 1,80 .
instrumental talent, special WBAX...John H. Stenger, Jr........ ... Wilkes-Barre, Pa.....

features every day
from 1.00 to 1.30, 3.00 to
3.30, 5.00 to 5.30, and 9.20
to 9.40. Also 7.50 to 9.00
P. M. on Wednesdav, and
11.00 to 11.30 A. M. on
Saturday. No program on
Sunday. Consistent range
500 miles. Maximum
1.000.  Central standard
time.

Science and [nvention for October,

Weather, lectures, market and
stock reports, music, vocal
and instrumental talent.
sermons, news bulletins and
baseball scores Tuesday,
Thursday and Saturday at
irregular intervals between
7.30 and 1030 P. M.
Eastern standard time.
Consistent range 200 miles.
Maximum 800.

(To be continued in the mext 1ssue—Save these, as they will not be repeated)

1922

Wave Map
Length Location
360 N-27
360 0O-45
360 N-27
360 R-29
360 Y-26
360 7Z-25
360 N-37
360 M-26
360 L-34
360 0-39
360 P-40
360 G-51
360 M-32
360 M-32
360 N-27
360 V-25
360485 M-33
Wave
Length
360
360
360
360-485
360
360
360
360



Inthis Department we publish questions and answers which we feel are of interest to the novice and amateur.

to this Department cannot b: answered free. A charge of 25c is made for all questions where a personal answer is desired.

LOADING A SHO%ITRWAVE REGENERATIVE

(56) D. Alexander, Vancouver, B. C., Canada,
asks for:
Q. 1. A circuit diagram showing how to load 2

chort-wave regencratwe set, consisting of a vario-
coupler and two variometers, to longer wave lengths,
using honeycomb coils.

A. 1. We are giving a circuit diagram herewith

A. 1. If you use a hard detector tube, it will be
perfectly correct to use 60 volts on a plate. However,
1if a soft tube is used, the plate voltage delivered to it
should be variable up to about 2214 or 35 volts for
best results.

RANGE OF AUDION SET

(60) DeReid A. Bryson, Adumsville, Pa.,

as to:

inquires

Letters addressed

FILAMENT CONTROL JACK CIRCUIT

(62)  Philip Stier, Richmond Hili, N. Y., requests:
Q. L. A circuit dnagram of a vario coupler. a de-
tector and one step of amplification, using filament
control jacks on both tubes.

Ah 1. We are giving the circuit requested here-
witth, —_—

HOWLIC'G

as requested. Two honeycomb coils of the size re- Q. 1. How fur a single audion bulb set will receive. (63) Geo. A. Abell, Lebanon, Ky., asks:
== \ Ay
N . e
VARIOMETER N/ AERIAL ERIALA R
X AT CRID LEAK JACK NO.4 -]
HONEYCOMB PHONES
oL — ¢ JACK NO.2 —1
VARIOMETER
: Ay
AUDION

—~—
GRID LEAK & COND. Y

- COUPLER

RHECSTAT
f L Y@_J ‘8" BATTERY
"B’ BATTERY e
7 “STORRGE BATTERY GROUND

RHEDSTAT— |

A Very Simple Method of Loading a Short Wave Regenerative Tuner to Longer
Wave-Lenzths Is Shown Herewith.

uired to load to the wave length desired, are used.

%ou w111 note that the coil connected in the grid
circuit is placed in inductive relation to the plate
variometer.

SET DOLS NOT WORK

(57) W. L. Browning, Hernando, Miss., asks:

1. Why he cannot hear the music from a
statxon 25 miles away using a three-step amplifier.

A. There must be something radically wrong
with vour set if you are unable to hear a station 25
miles away with a detector and three steps of audio
frequency amplification. There are many reasons
why somie sets do not work properly, any of which
might apply to your pdrucular case.

We would advise that in order to secure best re-
sults, and at the same time gain a little knowledge
of X'Elle. you follow this procedure. Dismantle your
set completely, and connect up your tuner w ith the
detector alone. Find by experiment just what plate
voltage your detector tube works best on (usually
18 to 2214 volts), and also how to adjust the filament
current for best results. This outfit alone should
enable vou to hear the broadcasting station 25 miles
away clearly and quite loud. After you get the set
operating to its greatest efficiency, add one step of
audio trequency amplification. Now go through the
same procedure again, paying particular attention to
the adjustment of the filament current, and the
tuning controls. After you learn to adjust this set
correctly, you are ready to add the second step.
Study the entire outfit thoroughly, and learn to
operate it to its greatest efficiency and then add your
lust step of amplification.

This set should give you a range of about 800
miles, and maybe more under favorable conditions.

METHOD OF TAPPING A COIL

L. P. Bavha, Los Angeles, Calif., asks:

1. In winding a coil, must the w hole fength of
wire be run into the tube and then brought out again
where a tap is made?

A. 1. In winding a coil it would be extremely
impractical to run the entire length of the wire into
the hole and then out again, and however, this is
quite unnecessary. All that you need to do is to
make a loop in the wire and push the loop through the
hole, having the loop long enough to reach to the end
of the cylinder. The loop should be bared and
soldered where it passes through the hole in the tube.

Q. have a crystal receiving set and a two-
wire aerial 60 feet long and 50 feet hlgh but do not
receive any signals. Can you help me?

Your antenna seems to be O. K., providing
all’ connections are soldered. The next thin you
should look to is the crystal in your detector. ever
handle it with your fingers, and keep it perfectly
clean and free from dust. It may be that the crystal
you are using now is not sensitive. This may very
easily be determined by the use of a buzzer test.
We advise you to use a buzzer for all testing, because
it may save hours of waiting to hear signals, when
in reality your detector is not adjusted to a sensitive
sprt. We would advise you to look over these things
an -if you still do not get results, write again, giving
fu « garticulars.

PLATE VOLTAGE QUERY

¢349) Leon E. Bracht, Miles City, Mont., asks:
Q t. Can 60 volts 'be used on the plate of a
deteccor ti'be?

(58)
10:

A. 1. With a single vacuum tube detector you
might possibly be able to receive radiophone over a
distance of 100 miles, although your consistent range
would probably be not more than 75 miles.

What size wire should be used in winding
a vario coupler?

A No. 24 wire would be about the correct size
to use.

Q. 3. Could I add two steps of amplification to
my onc tube set later, if I want to?

A You could add one or two steps of amplifi-
cation to the above mentioned set at any time you
so desire. —

A BUNSEN BURNER DETECTOR

(61) C. 8. Cherpeck. Chicago, IIl.. asks:
Q. 1. Can two electrodes suspended in a Bunsen
burner flame be used as a detector of radio waves?

A. 1. Itis possible to do so, and the arrangement
represents one of the earliest types of audion de-

tectors. However, you will not get results which will

compara even with a poor crystal detector. One of
the members of our staff tried this experiment in New
York City, and by employing six stages of amplifi-
cation was able to hear Brooklyn Navy Yard, at a
distance of not more than two miles! ! !

2. Cannot the manufacturers of vacuum tubes
guuantee their product against burning out for a
certain length of time?

A. 2, Wedo not see how it is possible for a manu-
facturer to guarantee audion buibs, because the tubes
are often mistreated and burned out through no
fault of the manufacturer. IHowever, you will usually
finl that standard makes of vacuum tubes will give
excellent results and be quite free from imperfections
which will cause the filament to burn out quickly.

Q. 3. Is it possible to manufacture vacuum tubes
for sale?

A. 3. Not unless you secure a license from the
patentee. To do so otherwise would, invite the trou-
ble of a law suit.

BATTERY
A

BURNER

One of the Earliest Experimental Types of Audion

Detectors. The Electrodes A and B Are Placed in

the Flame of a Bunsen Burner, and Adjustment Is

Secured by Bringing Them Closer Together, or
Separating Them Slightly.
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fThe Connections of Filament Control Jacks on a Detector and Omne-Step
Amplifiesr Set Are Shown Herewith.}

Q. 1. Why his transformer coupled amplifying
set howls continuously.

A. 1. There are many reasons why howling is
experienced in amplifying sets. Sometimes this is due
to the capacity between the wires connecting the
amplifying tmnsformers. They should be placed as
far apart as is consistent with good workmanship and
also at right angles to each otg Also the grid and
plate circuits should be separated as much as pos-
sible. The grid lecads may be too long, and they
should be kept as short as possible. If the howling
still persists, be sure that the core of the transformer
is not loose. If it is found to be loose, wind the same
with tape.

You might also try reversing the leads of the trans-
formers, placing all transformers at right angles to
each other, grounding the filament circuit and shield-
ing the transformers with grounded aluminum plates.

VARIO COUPLER OR LOOSE COUPLER?

(64) Achille Labelle, C, Terrebonne, Quebec,
Canada, inquires as to:

Q. 1. Which is best for short-wave work; a vario
coupler or loose coupler?

A. 1. Either a loose coupler or a vario coupler
may be used. but we would advise a vario coupler,
inasmuch as it is easier to handle.

RADIO OR AUDIO FREQUENCY?
Lawrence Junior Denmire, Montrose, Iowa;

Q. 1. Which type of amplification is best, radio
or audio?

A. 1. The question of which amplification is best,
radio frequency or audio frequency, is not fair, inas-
much as each form of amphgcatlon has its own spe-
cific purpose. Radio frequency amplifiecs weak, dis-
tant signals to an extent where they can be properly
detected by the detector, while audio frequency
amplification amplifies the signals after they have
been detected. From this you can sce that where
greater receiving distance is desired, radio frequency
should be used. and where greater strength of signals
is desired, audio frequency should be used. The most
efficient sets use both types of amplification.

. What kind of a set should I use to receive
from Pittsburgh with?

A. 2. To receive from the broadcasting station
at Pittsburgh, we would advise the use of one step of
radio frequency amplification, a detector and two
steps of audio frequency amplification. This should
enable you to receive concerts on a loud talker, pro-
viding, of course, the set is operated correctly.

. Is an outdoor aerial directional, and should
it be level or sloped?

A An ordinary “T’' type outdoor aerial is
not very directional; refer to Armstrong Perry's
article in August issue for directional effect of in-
verted “L" and loop antenna; it does not make
much difference whether the antenna is sloped
slightly or level.

TOO HIGH A PLATE POTENTIAL

(66) Walter F. Elder, Lynden, Wash., asks:

Q. 1. Will too high a voltage on the plate of a
vacuum tube injure the same?

A. 1. The life of a vacuum tube will be greatly
reduced by applying too high a plate potential.

Q. Could a 50-ampere-hour storage battery be
used on the filament of an audion?

A. 2. A 50-ampere-hour storage battery may well
be used for lighting the filaments of vacuum tubes,
providing the voltage is correct.
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Telephone Receiver
(No. 1,417,479, issued 1o Sigmund
Honig)

Theoretically, this device should
make an extremely efficient loud-
talking rcceiver. In the center are

three permanent
to two
arranged as shown in our illustra-

magnets secured
semlcncuhr pole pieces,

tion. A circular fibre tube separates
the pole-pieces. At either end of
the device a diaphragm is 1o he
found. which, due to the right and
left hand threads on the casing,
may be drawn toward or pushed
away from the magnetlc pole pieces.
When a current is sent into this
receiver, the diaphragms vibrate. The
outward vibrations cause the air
columns in the tubes to flow in onc
direction. When the diaphragms are
drawn inwardly, the air columns
through the fiber tubes are disturbed.
Both air columns being of the same
length, cause the vibrations to meet
and reénforce themselves, giving the
effect of four receivers in one.

Spiritualistic Communication
Apparatus
1,420,956. issued
Abaji Bisey)

No doubt many of the rcaders, a:
well as the editor of this column,

@!_-: st ]
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would like to see a Cohcxent spirit-
ualistic message received on an in-
strument of this nature. It is
fraud proof, and that, unfortunate-
ly, limits its usefulness. A round
table is provided with a series_ of
upright pegs, between which pegs
are the triggers for type, which 1s
heneath a table. Here and there
bars without type are to be found.
which are to act as the spacings
between words. A planchette hav-
ing a freely moving top. rests on a
triangular  surface provided with
three legs. The points of this
piece are concealed by the top, and
as the planchette moves around on
the table, these points project be-
tween the upright pegs, pressing
upon the triggers, and causing in
that way a message to be typed.

Combined Land and Water
Vehicle
1,420,783, issued to Anton

(No.

Swencki) .
Here is a combination submarine

and automobile. Lsscntmlly it con-
sists of a large water-tight, torpedo-
like body, provided with suitable
doors and windows., The motor in-
side drives the rear wheels when
the cluteh is thrown forward. All
actions are then regulated the same
as in an ordinary automobile.
When it is desired to make this
device operate in water, the clutch
is thrown to the rear. This disen-
gages the motor from the rear
wheels and engages the propeller.
Steering rudders are used to reg-
ulate the course in water, and div-
ing planes permit the vehicle to
submerge.

Electric Flower Lamp
(No. 1,419,152, issued to Henry L.
L1n~mg and Janet R. Kohls)

This is a unique combination. A
flower pot shaped like a bowl and

filled with soil hus flowers growing
within the same. It arises from the
center of a basin provided with an
annular groove, into which any ex-
the soil

cess moisture from may
drain by means of suitable pas-
sages. In the center of the flower

pot is a vertical slecve forming an
imtegral part of the pot, extending
from the lottom of the same to a
level somewhat above its top. This
sleeve is the first link of a tele-
scopic column, at the top of which
are mounted lamps and a suitable
canopy. An_ electric cable passes
through the base. It will be seen
that the plants growing in the pot
will reccive light and heat from the
lamps.
Drift Sight

(No. 1,419,335, issued to David L.

Webster and Henry N. Russell)

Preferably at the trailing edge of
the anplane wing, an iron brace on
cither side immediately below tha
observer’s eye in the cock-pit of an

N

wires di-
into sectors.
The continuation of thesc lines are
painted upon the wings of the air-

airplane, is crossed with

viding the area below

plane. When the observer desires
to determine the drift of the plane,
he picks out an object on the
ground, and then without penmmnq
the plane to roll. stcers the air-
plane so that this object will main-
tain its same sight location be-

tween or beneath the sector until
be passes over. The difference be-
tween  this and the truc compass
direction, gives the drift reading.

Violin Bc;w Att;chment

(No. 1,421,510, issued to Gustave
M. Loth)
With this attachment secured to

the violin, the musician could play

the air of a song and a pizzicato uc-
companiment at one and the same
time. Three clamps grip the stick
of the how. These are secured to a
brace pivoted on a rod, ascending
from the violin chin rest. and hav
ing a tooth grip fastened at the

other end. A cord attached to
either end of the low, passes in
hack of the violinist’s neck. By

moving his head from side to side
he can

. draw the low across the
strings, thus Ieavmg his  hands
free for double-stopping, bowing

one of the double-stop notes, while

the other is sounded in pizzicato
fashion. A trick musician could
use one of these devices on the

stage, hut in our opinion they would
never be employed in orchestras.

Master Tuning Fork and

Resonator
{No. 1,419,919, issued to John (.
eiagan)
Where exceedingly accurate

pitch is desired, a very exact vol-
ume adjustment between the master

fork ard its supporting resonator
must be obtained. In order to do
this, the inventor has designed a

tuning fork which is mounted upon
a pedestal. A hammer located
alongside permits this fork to be
struck without damaging the same.
The valves opening into the resona-
tor chamber are movable, and the
bottom of the resonating chamber
may likewise be adjusted roughly by
sliding the bottom back and forth,
and a finer adjustment made by a
cone-shaped plug, which is threaded
into and out of the bottom sliding
piece.

Self-Luminous Writing In-

strument

(No. 1,420,184, issued to Albert
. Day)

A split tube .ldapted to engage

a pencil at one end, and hold a sclf-
luminous lamp in the second part
of its structure. is the feature of
this invention. The lamp is insecrted
within a casing, and is preferably
of radium-luminous material, shield-
cd from view by a reflector. The
lamp with its casing may be shifted

around, so that its illumination can
be directed in any direction.
Sand Delivery Device for
Vehicles
(No. 1,421,745, issued to Jason C.
Taylor)

In order to prevent the skidding
of automobiles on wet pavements.
the inventor has provided for a
tank containing sand, communicat-

ing with an enlarged funnellike de-
A valve
lever
The

vice and a delivery tube.
is released hy means of a
alongside of the driver’s seat.

15 directed
preferably the

nozzle of this device is
toward the wheel,
left hind whecl

Magnetic Healmg Apparatus
(No. 1,421,516, issued to Shintaro
Maeshima)

This patent is too rich ‘to let it

pass withput comment.

The apparatus, according to the
inventor, consists of a metallic cus-
tng in which are two or more copper
rods, which casing is filled with a
mixture of 30 parts of powdered
magnetite, 15 parts of powdered an-
timony sulphide, and 45 parts of
powdered charcoal. Insulated cop-
per wires lead from carbon rods to
two discs held with elastic tapes.

The inventor states that the
more important etfects obtained by
the use of the apparatus are in-
creased blood pressure, regulated
pulse, prolonged respiration, and
that it produces diuretic, analgesxc
end peristalitc actions, increases
appetite and vital compensation(?).
Question mark ours.—

) Z'éx ?'
The greatest fraudulent statement
made by this inventor is the claim

that magnetism travels through a
copper wire. Magnetite is slightly
magnetic, yet the most powerful
magnetic influences can never pass
along a copper wire. Current pass-
ing through a wire produces mag-
netic effects, but no current is set
up in this device, as there are no
dissimilar metals within the con-
tainer, nor is there an active elec-
trolyte.
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is for the sole benefit of all scientific experimenters.

Questions will be answered here for

the benefit of all, but only matter of sufficient interest will be published. Rules under which questions wilt

be answered:

1. Only three questions can be submitted to bc answered.
2. Only one 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 maxl free of charge.

If the questions entail considerable research work or intricate
Correspondents will be informed as to the fee before such questions are answered.

A MINIATURE VOLCANO

(1303) Clarence Clapp, Jr., N:wton, N. C., wants
to know:

1. How to cause a miniature volcano to use in
a pyrotechmc display.

A. 1. Obtain a cardboard tube about 1 inch in
diameter and as long as the height required for the
volcano. Into this introduce a small quantity of a
mixture of sulphur and potassium chlorate to which
some sugar has been added. This is packed to a
depth of about 1 inch. On top of this mixture place
a smaller layer of gun-powder and then another laver

Herewith Is Shown a Cross-Sectional View of a
Miniature Volcano. Alternate Layers of Gun-Powder,
A, and a Mixture of Sulphur, Potassium Chlorate
and Sugar, B, Are Packed in a Cardboard Tube.
The Sand, C, Is Used to Hold the Tube Upright and
Also to Represent the Sides of the Volcano.

of the mixture. Continue this to the top of the tube,
having the last layer consist of gun-powder.

Stand this tube upright and around it pack sand to
form the sides of the volcano.

‘Touch a match to the top layer of gun-powder and
a miniature explosion will result, after which clouds
of smoke will hover over the volcano, and the melted
sugar will flow down the sides in much the same
manner as lava. When the mixture is burned down
to the next layer of gun-powder another explosion will
result, blowing off some of the volcano, and the same
procedure will be gone through again. This will con-
tinue until all of the mixture in the tube is consumed.

SECRET CODE
A. S. Brubaker, Santa Fe, Kansas, asks:
. If we can supply him with a good, simple
secret code.
A. 1. The best code for messages is that em-
ployed by the U. S. Army. It consumes a little time
to be sure, but is very eflective. The alphabet is
arranged as follows:
abcdefghijkimnopqrstuvwxyz
bedefghijklmnopgrstuvwxyza
cdefghijklmnopqgrstuvwxzyzab
defghijklmnopgrstuvwxyzabe
efghijklmnopgrstuvwxyzabed
fghijklmnopqrstuvwxyzabede
ghijklmnopgrstuvwxyzabedef
ete.

(1304)
Q.1

The code word is agreed upon or sent in writing to
the party, as, for instance. the word “hero.” Suppose
now that you are transmitting the message, *' Buy
up 200 shares of B and O stock.” You write the code
word above the message, thus:
heroheroheroheroheroheroher
Buyup200sharesof BandOstoc k.
Now look for h, the first letter of the code word, in
the horizontal column and B, the first letter of the
message, in the vertical column at the extreme left,
and the point of intersection of the letters will be the
letter transmitted in this case i.

Example:—Suppose ‘“hero" is the code word and
we are transmitting ‘‘cage ace’’; we will place the
letters of the code word above the letters of the
message, thus:

heroher
cageace

Then, looking for h in the horizontal column and ¢
in the vertical column at the extreme left, we get
the letter j at the point of intersection; then look
for e in the horizontal, and a in the vertlca] and we
get e; look for r in the horizontal and g in the vertical
and we get x, etc. The message then transmitted is
jecxshgv., In transcribing the process is simply

reversed inasmuch as the code word is known by
both pzrties. This 15 the most difficult code to de-
cipher to anyone not ““in the know.”

ETHYL CHLORIDE
(1305) Thos. S. Denike, Nauvoc, Il1.,
know:

Q. 1. At what temperature ethyl chloride boils.

A. 1. Ethyl chloride at atmospheric pressure,
boils at 12.5° C. Some authorities give the figure as
19.5° C. At ordinary temperatures it is a gas, but
when compressed it becomes a colorless highly in-
flammable volatile liquid.,

Q. 2. Of what use is it in medicinal work?

A. 2. It is used as a local anesthetic in operations
and dentistry. Due to its rapid evaporation, it freezes
the tissues surrounding the point of application and
allows cutting without pain.

Q. 3. Is it poisonous?

A. 3. Tt is not poisonous; unless swallowed in
very large quantities it can do no harm, as it ev apo-
rates almost immediately on being exposed to the air,
or on being applied to the skin. If application is
prolonged, permanent injury to the tissues may result.

. How will it affect rubber, leather and cop-

wants to

A 4. With regard to this question we would state
that we will first have to carry out experiments upon
its action on metals, rubber and copper. Practically
speaking, we do not sce that it would have any action
upon any of these objects, for, although an elastic
rubber band would lose its elastxmty when practically
frozen, on thawing out again it would resume this
physical property. Lcather and copper would not be
aﬁ'ected by it.

T

Interesting Articles
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WHAT IS SNOW?
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(1306) Walter F. Dantzscher, Brooklyn, N. Y.,
inquires:
Q. 1. Can snow be properly called crystallized

water?
. 1. Snow cannot correctly be called crystallized
water. As a matter of fact, science does not know
what snow really is, but believes that it is a crystal-
lized vapor.
2. When blood clots, does it absorb oxygen?

A. 2. When blood clots, it does not necessarily
absorly oxygen. The clotting is due to fibrine found
in the blood which fibrine has been activated by an
enzyme known as fibrinogin. This enzyme activates
the blood fibrine when the same passes through the
skin . or through the seat of the injury. When a
waxed glass tube is inserted into an artery, the blood
that flows out can be successfully transfused into
another body without the clotting effect. Blood is
also prevented from clotting by whipping or by the

addition of salts in certain proportions.

LIGHTNING PROTECTION

(1307) T. B. Enders, Mystic, Conn,, asks:

Q. 1. Whya wooden lattice cage on top of a 20-
foot iron pipe, which stood in 6 feet of water, was
struck by lightning, if the theory of the lightning rod
is true? Should not the pipe dissipate the electricity
in the air before it has time to collect in a charge
sufficient to cause lightning?

. 1. You are quite right in assuming that a pipe
standing in water should dissipate the electrical poten-
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tial sufficiently to prevent a disruptive cloud dis-
charge; but at the same time there is absolutely no
reasonn why a sudden rise in potential would prevent
the wooden cage from being struck.

There are even cases where houses protected by
lightning rods have been struck, but the cases are so
very few in comparison to those not protected that
it is worth while to employ lightning rods wherever it
is thought necessary.

Lightning laws are not as yet well known and
many freak tricks are performed by it.

INSULATING COMPOUND

(1308) F.G. Mitchell, Ridgefield Park, N. J., asks:

Q. 1. What is the composition of the msulatmg
compound which is used to seal up small fixed con-
densers?

A. I. The compound used for sealing un fixed
condensers and other electrical apparatus is acually
iliphaltum or some compound of tar, sulphur and the
ike

We give herewith a formula for making such a
compound. One part of Stockholm tar, one part
resin, and three parts of gutta percha.

2. How to obtain and use large Rochelle salt
crystals for a detector or amplifier.

A. 2. Rochelle salts cannot be used as detectors
or amplifiers, but have been used as telephonic trans-
mitters and receivers, using two or more audion bulbs
for amiplification. A very complete treatise on this
subject appeared in the December, 1919, issue of the
Electrical Experimenter. This article also explained
clearly just how the crystals were *'grown."”

OXYGENATING WATER

(1309) Chas. E. Hanson, Sioux City, Iowa, asks:

Q. 1. Can I increase the amount of oxygen in
water by forcing air through it?

A. Forcing air through water will undoubtedly
aerate the water slightly; aeration is used in the
great reservoirs which supply the larger cities, for
purifying and making the water more palatable

2. If not, can you give me the name of some
chemical which will do this?

A. 2. One way in which the oxygen content of the
water may be increased is to change the water to the
unstable compound H:0:, or peroxide of I{ydrogen.
This contains two atoms of oxvgen to two atoms of
hydrogen and can be simply made by adding a quan-
tity of barium binoxide and a small amount of an
acid to the water. Water so acted upon is not suited
ior drinking purposes.

VELOCITY OF PHONOGRAPH RECORDS

(1310) N. Ivanoff, Lawrence, L. I., N. Y., asks:

Q. 1. What is the velocity of the point on a pho-
nograph record on which the needle is placed?

A The average speed of a record is eighty
revolutions per minute. Multiply this by the cir-
cumference in inches at the point of application of the
needle, and you have the velocity of this point in
inches per minute.

CUTTING THICK PLATE GLASS

(1311) H. W. Brown, Baltimore, Md., wants to
know:
Q. 1. How to cut plate glass which is one inch

thick.

A. 1. Probably the best wav to cut plate glass
one inch thick would be to obtain a _piece of resistance
wire slightly longer than the glass is wide, and lay it
across the glass at the place m which the glass is to
be cut. This wire should be of such size as will be-
come red hot when a current is passed through it.
The current is now turned on, and the wire allowed
to become red hot. Remove the wire and throw
water over the plate glass. You will find that the
glass will break smoothly and evenly at the desired
place.

Glass e
\ =7 To llO V.
= > lnne

Resisfance wire/

A Method of Cutting Thick Plate Glass with the Aid
of an Electrically Heated Wire Is Shown Herewith
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ONE AND FOUR JAR RECTIFIERS

(1312) R. D, Bernard, Akron, Ohio, asks:

Q. 1. What is meant by saying that a one jar
rectifier only rectifies one-half the cycle of the alter-
nating current, while a four jar rectifier rectifies both
halves of the cycle?

A. 1. We are giving herewith two sets of curves
which show the difference between the current rec-
tified by a single jar rectifier and a four jar rectifier.
in Fig. 1, at the top, we sce the regular curve foran

In Fig. 1 Is Shown Graphically the Difference Be-

tween Alternating Current and the Direct Current

Delivered by a One-Jar Rectifier. ‘In Fig. 2 the

Alternating Current Curve Is Again Shown, But the

Direct Current Curve Shows the Wave Form Char-
acteristic of a Four-Jar Rectifier.

alternating current; that is, a current which changes
its polarity a certain number of times per second.
The number of reversals per sccond determines the
number of cycles. An eclectrolytic rectifier allows
current to ]{)ass through it in only one direction, and
with a single jar rectifier the resulting direct current
is graphically expressed in the lower curve of Fig. 1.
Here you will see that direct current is delivered
through only one-half of the cycle. In other words,
we have a pulsating direct current, with a space
between the pulsations equal in time to the length of
the pulsations themselves. This means that we
obtain lower rectification.

In Fig. 2 the upper curve is the same as the upper
curve in Fig. 1. However, the lower curve shows the
direct current as delivered by a four jar rectifier.
Here we see that, while we still have a pulsating
direct current, the entire cycle is rectified. ~That is,
there is practically no space or dead interval between
the pulsations of the current, and consequently this
latter mentioned type is more efficient than the single
jar rectifier.

LUMINOUS PAINT AND LIGHTNING QUERIES

(1313) Edgar Plumsteel, Buffalo, N. Y., inquires:
Q. 1. Is luminous paint harmful to the face or
hands?

A. 1. We do not advise applyving any luminous
paint to either the face or the hands. If you want to
perform a stunt requiring the use of luminous paint
in this way, wear a mask or protect the face thor-
oughlv with a laver of wax. The luminous paints
made out of calcium or barium sulphite, will not
cause any great injury. except that they dissolve the
hair upon the face and hands.

. 2. Can a phosphorus composition be used in
place of luminous paint?

A. 2. Phosphorus should never be used, as it may
produce a_peculiar skin eruption.

Is there any solid matter in lightning?

A. 3. No.

Q. 4. What causes lightning to give a loud report
when it strikes anywhere?

A. 4. The cause of the loud report is not due to
the lightning striking anything, but by the sudden
rushing in of the air into the space previously occu-
pied by the lightning flash. In many cases lightning
never reaches the ground.

WATERSCOPE

(1314) C. E. Morse, Detroit, Mich., says:

I recently lost a portable motor overboard from my
row-boat. I have tried dragging without success, and
also made a waterscope, but could see only about
ten feet under the surface with it. The motor was
lost in about twenty feet of water. He asks:

. 1. Can you give me any help toward locating
the motor?

A. The very best thing for you to do will be
to increase the length of your waterscope, and at the
bottom of the same attach a powerful electric light,
encased in a waterproof covering. Needless to say,
this covering must have sides and bottom made of
glass. With a 100 to 200 candle-power bulb, we be-
lieve you should have no trouble in locating your
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Why not_drag for it with a well insulated
Even a strong steel magnet may

motor.
electro-magnet?
help to locate it.

FROSTING GLASS

(1315) Chas. Ordine, New York City, requests:
. 1. One or more formula for frosting glass.
A. 1. Either of the following solutions will give
the desired frosted appearance to glass.

Magnesia sulphate 6 ozs.
Dextrin . 2 ozs
Water. ... 20 ozs.

Apply the solation evenly and when dry the mag-
nesia sulphate crystallizes in finc needles, and is held
to the glass by the dextrin.

Sandrac........................ 2% ozs.
Mastic. .. 14 ozs
Ether... ... ... ... .. ... .. .. 24  ozs
Benzine. . ... 18  ozs.

This solution is applied and allowed to dry.
. 2. Please give a way for producing a very
heavy frosted appearance on an electric light bulb.
A. 2. Use the above mixtures as a dip.

SEPARATING OIL

(1316) George Durgin, Luber, Maine, asks:

Q. 1. Would -an ordinary milk and cream sepa-
rator scparate lubricating oil from cotton-seed oil,
since lubricating oil is lighter than cotton-seed oil?

A. It will not do 1t.

NICKEL PLATING

(1317) W. H. Kykins, Cherokee. lowa, asks:

Q. 1. Do you know of any method of nickel plat-
ing by-the dip or direct application method such as
was described tor silver in the July issue of SCIENCE
AND INVENTION?

A. 1. Nickel plating is one of the hardest of all
the plating processes, and there is no method of dip
plating which may be used successfully with nickel.
The best and cheapest way to do nickel plating is by
the use of electricity. The reason we say that this
plating is hardest is because if the article to be plated
1s not absolutely clean and pure ingredients are not
used in the electro-plating solution, the plating will
be a failure, because the nickel will crack and peel.

We give herewith a good solution for nickel plating:

Water........... . ... ... 1 gal.
Nickel ammonium
sulphate (doublesalt)............ 12 oz.
Nickel sulphate
(singlesalt)...................... 2 oz.
Boricacid.................... 2 oz.
Ammonium chloride 1 oz.

The double nickel salt is dissolved in hot water.
To this solution is added the single nickel salt and
ammonium chloride. The boric acid is dissolved
separately in hot water before it is mixed with the
solution previously prepared. .

A more generally known, and certainly more sim-
ple, nickel-plating bath may be formed from:

Water. . ... ... ... ... 1 gal.
Nickel ammonium sulphate

(double salt). ...
Boricacid. ... ... ...... ... ........ 2 oz.

The nickel ammonium sulphate is dissolved in hot
water, then a quantity of the latter is added to the
solution until a hydrometer reading shows a density
of about-7 degrees Baumé.

The anodes must be of 99 per cent. nickel, other-
wise any traces of impurities of other metals will tend
to discolor the deposit.

Nickel plating requires a voltage of 214 to 5 in
still-tank work. A rough crystalline deposit is the
result of too heavy a current.

Do not forget that the article to be plated must be
absolutely clean, and after once being cleaned must
not he touched by the fingers, or any other object
which is likely to place impurities or oil of any kind
on the surface.

PERPETUAL MOTION AGAIN

(1318) Stephen Maloney, Scranton, Pa.. inquires:
Q. 1. Has Perpetual Motion ever been dis-
covered?

A. 1. Since the accepted definition of Perpetual
Motion is, “A machine which will run etther by its
own power or assisted by gravity, but not any other
form of natural energy, such as temperature changes,
and air currents,”’ there has not been discovered any
real Perpetual Motion device. There was, however,
at one time, a clock put out on the American market,
the motive power for which was supplied by the daily
temperature changes. This, however, was not real
Perpetual Motion, in that, if if were placed in a per-
fect vacuum the clock would stop, because tempera-
ture changes could not reach it.

Q. 2. What would a man gain by inventing a
Perpetual Motion device which would run small toys
and machinery? That is, would the financial returns
be worth the time and trouble put into the machine?

A. 2. If a man were able to invent Perpetual
Motion in any form whatsoever, whether it would
only run toys and light machinery, or large dynamos
and large machines, the wealth of the world would be
at his command. We say “if”’ advisedly, because,
while many noted scientists and men of ingenuity
have worked on this problem for years, there has as
vet been no solution found.

We would not advise anyone, whether rich or poor,
and whether endowed with mechanical genius or not,
to waste his time, money and patience on any such
fallacy as Perpetual Motion.

ETCHING GLASS

(1319) J. Alden Higgs, Jamaica Plain, Mass., in-
quires:

. 1. Isthere any powder which will etch glass in
much the same manner as hydrofluoric acid?

A. 1. Probably the powder which you mean to be
used for etching glass is the sand-blast method, We
do not know of any powder which in itself will act on
glass in the same way as hydrofluoric acid.

In the sand-blast method the part of the glass which

is to stand out clear is covered with a substance which
will prevent it from being injured by the blast, and a
stream of fine sand is directed against the glass by
means of a powerful jet of air. This blast roughens
the surface of the glass, and when the protective
covering is removed from the other parts, the design
stands out sharp and clear against the rough dull
surface.

THERMOSTATS

(1320) A. J. Gibson, Philadelphia, Pa., says:

That he has made a thermostat of a strip of steel
and a strip of zinc soldered together. When it is
heated it bends, but when it cools, it does not return
to its original shape. He asks:

Q. 1. Why does it not do this and how can I
make it do so?

A . The reason your thermostat does not work
maybe is because you apply too much heat. When
steel becomes heated above a certain point, the
molecular structure of it is changed, and its form will
also be changed permanently. Possibly the zinc is
permanently stretched. We would suggest that you
try using a copper and iron combination in place of
the zinc and steel combination, and, above all, do not
heat the combination to anywhere near a red heat.
You should try the G-E thermostatic metal.

A FOG DETECTOR

(1321) S. J. Kinchi, Napavine, Wash., asks:

Q. 1. For the details for constructing an instru-
ment for detecting the presence of fog or moisture in
the air.

. 1. You can make a very simple instrument for
your purpose in the following manner: Some calcium
chloride 1s placed in a U tube and the air to be tested
is drawn in through a respirator for a certain definite
length of time. The weight of the calcium chloride
has first been recorded and the chleride is again
weighed after, say, twenty minutes to one-half hour
of its operation (the duration of time dependent upon
the extent of the fog). From this last weight you will
find that the chloride is considerably heavier than it
was before the beginning of the experiment, due to
the amount of moisture absorbed by it. By propor-
tioning these amounts, you can make your own chart
for determining the amount of moisture in the atmos-
phere every day.

GLASS

(1322) Jos. W. Podengal wants to know:

Q. 1. How glass is made.

A. 1. A typical glass is made from a mixture of
64 parts of sand, 6 parts lime, 23 parts of carbonate
of soda, and 5 parts of nitrate of soda, heated in a
furnace to 2,300° F. It then may be rolled, shaped,
blown or molded while in its molten state. Of course,
glass for different purposes is made by a variation of
the above combination, and sometimes additions
thereto. The exact formula depends entirely upon
the use to which the glass is to-be put.

SUBWAY LOUD TALKERS

(1323) E. Peckham, New York City, wants to
know:
Q. 1. How to make an amplifier such as used in

New York subways,

A. 1. Insubways no amplifier is used; a sensitive
microphone, a loud-talking receiver, and a horn are
the only things necessary. The microphone is capable
of passing nearly five amperes and is connected in
series with the loud-speaking receiver and some source
of direct current.

DRY CELL CONNECTIONS

(1324) S. H. Gray, Pheenix, N. Y., requests:

Q. 1, What is meant by the following terms when
applied to the connection of dry cells? Series, mul-
tiple, and series-multiple.

A. We are giving herewith diagrams showing
how to connect dry cells as you request. The multiple
and series-multiple connections are sometimes called
respectively, parallel and series-parallel.

Cells in Series

_®006:

Cells in Multiple

568

Cells in Series-multiple

Above Are Shown the Various Methods of Connecting
Dry Cells. In the Figures, the Letter C Represents
the Carbon or Positive Terminal (Negative Pole)
and Z the Zinc or Negative Terminal (Positive Pole).
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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 everyday 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.

%0  Thousands of Airplane
VMiechanics 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 men—
men—men! 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
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 :

Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Atrplape Repairman
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder

Keep right on with the work you are

Learn at Home doing now. A little of

your spare time is all

In Your Spare Time .5, 2" )
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and Instructors are behind you all the time giving you every- "\v\“
thing vou must know. The entire field of Practical Aeronautics b\ \PX\ \\\\\\\\
and Science of Aviation is laid right hefore \\\\\
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vour eyes. Ycu are bound to succeed with -
this training. This means for you a man’s Mall
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An Easy Way to Learn

PHARMACY

AT HOME

Graduate pharmacists are always in

demand. The work is Interesting and
pleasant and salaries are good. Many
young men.open drug stores of their own
and become independent.

There’s an easy way to learn pharmacy
right in your own home in spare time,
without losing a day or a dollar from
your present work.

The International Correspondence
Schools course in Pharmacy supplies the
knowledge which it will be necessary for
you to have in order that you may pass
your State Board Examination.

Just mark and mail the coupon printed
below to the International Correspon-
dence Schools, Box 6170-C, Scranton, Pa.
and full particulars about the Pharmacy
Course or any other work of your choice
will come speeding to you by return mail.

—————— TEAR OUT HERE — — — — — -

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8170-C, Scranton, Penna,

Without cost or obligation on my part, please send me
full particulars about the subject before which I have
marked an X in the llst below:—

TECHNICAL AND INDUSTRIAL DEPARTMENT
OPITARMACY ) Civil Engineer
[JChemlstry [OSurveying and Mapping
[0 Automobile Work {JMine Foreman or Engineer
[CJAgriculture and Poultry {_] Steam Engineering

DMathematics E Gas Engine Operating
OElectrical Engineering Alrplane Engines [] Radio
[ Electrician O Architect

CMechanical Engineer  []Contractor and Builder
[IMechanieal Draftsman [J Architectural Draftsman
O Machine Shop Practice []Concrete Builder
ORailroad Positions {OStructural Engincer

BUSINESS TRAINING DEPARTMENT

[DSalesmanship {OBusiness Management
[JAdvertising Industrial Management
[ Better Letters Personne! Organization
[JForeign Trade Traffic Management
Stenography and Typing [)Business Law
Business English [Banking and Banking Law
CICivil Service cJAccountaney (including C.P.A.)
ORailway Mail Clerk [OINicholson Cost Accounting
Common School Subjects]Bookkeeping
High School Subjects Private Secretary
Illustrating Business Spanish [ French

(/|

Name..

Occupation....
Perzong residing in Canada should send coupon to the

2
International Correspondence Schools COanedisn, Limited,
men with tralning are in de-

Aontreal, Canada.
-

EIectr'cal mand. For more than a quar-

ter of a century this school has

been training men of ambition and limited time for the

electrical industrics. Condensed course in Electrical

Engineering enables grad-

uates to se-
cure good
positions and promotions. Theoretical and Practical Elec-
triclty. Mathematies. Steam and Gas Engines and Mechan-
lcal Drawing. Students construct dynamos, install wirlng
and test electrical machinery. Course with diploma

moms In One Year

Over 3000 men trained. Thoroughly
equipped fireproof dormitories, dining
hall, laboratories, shops.

Free catalog. 30th year hegins Sept. 27,1922
BLISS ELECTRICAL SCHOOL
406 TAKOMA AVE., WASHINGTON, D, C.

TRAIN YOUR HAIR

in the most pleasant way. Send
today for Trainer Cap with in-
formation and instruction; statc
size of hat or head. $1.50.

THE REGARD CO.
Carroll Bidg. C.,  DANVERS, MASS,
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Flectricity of Friction
By ELIHU THOMSON

EXTRACTS FROM A PAPER READ BEFORE THE A. I. E. E.

EFORE the days of the discovery of the
voltaic battery or the generation of
electricity by contact of two different

metals, the only source of electricity and the
only knowledge which we had or which the
world possessed depended on the develop-
ment of electrical charges on the surfaces of
non-conductors by friction.

The glass plate, so called “{rictional electric
machine,” was early found to be superior to
the cylinder machine. I have not, however,
noticed any reason having been given for this
in the litcrature with which I am acquainted,
other than that the plate gave the possibility
of a greater velocity of travel, and with it
gave greater length of rubbing surfaces in
moderate space, since both sides were rubbed.
It had been noticed that if the revolving plate
was too thick it was not as effective as when
it was of moderate thickness. We can now
readily ascribe the true cause for the superior-
ity of the plate machine in that when both
sides were subjected to the action of the
rubber, and if the sides were not too far
apart, as would be the case in too thick a
plate, the electrification would inductively
act through the plate, or more properly, the
capacity of the plate after it left the rubber
would be less than in the case of the cylinder
where only one side of the glass was charged
by the friction, which charge would tend to
bind to itself through the glass an opposite
charge on the other side. It was early found,
that the pressure of a dry cork on a glass
surface, or other smooth surface, gave rise to
the separation of electricities, such that the
cork acquired a charge on the surface which
had been in contact with the glass, while the
glass surface had acquired an opposite charge.
It was then discovered that a piece of glass
plate dipped into clean, dry mercury, and
removed, came away with its surface highly
charged. It was this observation of the effect
of dipping glass into the clean, dry mercury
which led to the use of mercury amalgams
of tin or zinc as a facing for the rubbers on the
cylinder, or plate type of so-called “frictional
machines,” and in my early experience I used
the tin mercury amalgam scraped from the
back of the old-fashioned looking glass, which
was made into a paste with a little greasc,
and spread upon the rubber, with the result
of greatly enhancing the output and the
voltage of the frictional charge, so called.

The so-called statie machines of the early

To Broadcast Chorus
of a Milliom Marmots

“The next number on tonight’s program will
be a piccolo imitation entitled, ‘ The Whistling
Chorus,” by the Rocky Mountain Marmot
Singing . Society of one million voices.”

Such may be the announcement to astonish
the ears of any number of listening radio fans
in the near future, if a proposal before the
National Park Service of the Interior Depart-
ment is carried through. It will be possibly
the most novel treat that the numberless
radio amateurs could ask, whose apparatus
would tune in with a broadcasting station in
Glacier National Park, in the heart of the
Rockies, which would catch and transmit the
shrill whistling of these small dog-like animals.

Within fifty miles of the park, in the north-
ern part of Montana, near the Canadian bor-
der, resides the largest colony of the animals
on the North American continent. It is esti-
mated there are close to a million of them,
living in dense population. On still nights
the wonderful shrilling chorus of the piccolo-
like voices is carried miles on the rare moun-
tain air, and tourists in the camps enjoy the
evening programs immensely.

It has been proposed that a receiving set
and broadcasting station of 200-watt capacity,
sending at a 360-meter wave length, be in-
stalled close enough to catch the voices clearly.

days, therefore, were simply means of obtain-
ing electricity of comparatively high tension
representing an exceedingly small output of
energy, and it was not until about two-thirds
of the nineteenth century had passed by
when such machines as the Holtz influence
machine were produced that there was any
possibility in view of obtaining a measurable
current. With an influence machine, how-
ever, of say a dozen plates, all actively at
work and revolving at a fair rate, the output
becomes measurable by a milliammeter.

When a collodion film is dried against a
glass surface and stripped off the pyroxyline
comes away in a high state of charge. ~The
shavings from a wood plane, when the air is
dry and the wood very dry, are exccedingly
highly electrified, and even paring wood with
a knife under similar conditions gives chips
which are charged. Combing the hair, brush-
ing surfaces, scuffling over a carpet, result
in a separation of electrical charges. Even
the movement of a belt over a smooth pulley,
if the belt be dry and the surrounding air
be dry, will often give rise to the very decided
manifestation of an electrical charge, as the
belt moves away from the pulley surfaces,
and, in fact, in the presence of gasoline or
alcohol vapors, a moving belt is often a source
of great danger of fire. The electricity de-
veloped in belts has often been attributed to
the friction on the pulley, but it is a notable
fact that even when the belt is not slipping, a
charge is developed and is not notably in-
creased if the belt does slip. The true state
of the case is that such electrification is de-
veloped as in the case of the varnish or
collodion film by the mere contact of the
belt with the pulley surface rolling off it.
and as it rolls away, there is a great reduction
of the capacity of the system, so that the
charge which 1s bound to its opposite when
the belt is upon the pulley is separated with
great reduction of capacity, and consequent
enormous increase of its tension or potential.
In this view of the case, manifestly the belt
action is no different from that of the early
frictional machines. The friction in these
early frictional machines becomes evident
as a means of merely getting a continued
contact and separation. A reduction of
capacity and rise of potential is the conse-
quence thereof.

It may be said in conclusion, that it is
probable that there is no such thing as fric-
tional electricity, as distinguished from that
produced at the contact of dissimilar sur-
faces. On this basis, we can dispense with
the term “tribo-electricity.”

FREE BOOK|

This illustrated, instructive
book on how to select, train
and feed your dog will be
mailed you FREE with a 3
months’ introductory sub-
scription to America’s most
popular DOG, HUNTING
and FISHING Magazine.
Send 25¢ (stamps or coin)
today.

SPORTMAN'S DIGEST PUBL'G CO.

365-A Butler Building Cincinnati, Ohio
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Keystone Institute

““The Service School”’

A fully equipped school with expert instructors,
organized to give intensive instruction in
2-Year Courses
Electrical Engineering
Mechanical Engineering
Accounting and Business Administration
18 weeks’ course In Automotive Engineering
ay and Night Classes. Graduates are sought by
large and small industrial establishments and are
filling important positions In all sections of the
eountry. Write for information on subject that
interests you, to Keystone Institute. Address

“The Principal,"” 133 North4th Street, Reading, Penna.
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Quick Thorough Training

Fits You For Brilliant Career
in the Great Field of Electrzczty

How America’s

Institution of Electrical
Education Makes You an
Expert Quickly —Ready to
Step Right Into a Big Pay Job

THE other day a young man, smartly dressed, with the firm
step and keen eye that is always a part of the highly
successful man, stepped up to the desk of the Registrar of this
After warm greetings, for this young fellow was
a story of
graduation followed with the request that a place be reserved in

great school.
a graduate of the school,

the Fall Term for his younger brother.

This young man had a few years back come to the
United States from South America. He 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 laboratory equipment and
looked up the records of their graduates.

He finally chose the School of Engineering of
Milwaukee, because us he said: * There is really no
other school like this. Your immense laboratories
with every conceivable piece of electrical equipment,
the large and wonderful staff of expert instructors,
the general air of thoroughness about doing every-
thing here is incomparable. The minute detail with
which you treat every phase of electrical work, makes
your graduates real experts ready to cope with any
situation out in everyday work, thereby fitting them
to hold important jobs right after they leave school.
In my work back home, I have never met a problem
that had not already been mastered at the school
and some mighty hard ones have arisen many times.
I owe my success entirely to my splendid training
here. That’s why I am bringing my brother to you.”

For over 17 years the School of Engineering of Mil-
waukee has been training men for brlliant carcers m
all branches of electricity. This great institution is
devoted exclusively to practical electrical education
and offers advantages to be found nowhere else.
There are large laboratories filled with thousands of
dollars worth of motors, generators, switchboards,
meters, testing instruments, apparatus and electrical
equipment, etc., etc., all working size—not just
models—with which the students daily learn iIn
actual practice every angle 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 rapidly
within the last few years, that today there is a great
shortage of trained specialists gualified 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.

And the wise young man is

his quick

Greatest

rise after

he who comes to this great electrical school, learns
electricity 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 system of training emploved only by
this famous institution. It strives to take care of
every ambitious man in the way best calculated to
fit his ability and means. You may take a short,
intensive, specialized course or you mav take a long
general course, as may seem best for you.

Choose the 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
not only a good electrician but also a specialist—ready
to earn big money out in the industry. You may
Lecome here an Electrical Engineer, an Electro-
technician, a Practical Electrician, Motor Generator
Maintenance and Repairman, Electrical Draftsman,
Automotive Electrical Expert, etc., etc.

Spend Just the Length of Time
Here You Desire

Our long e\perxcnca 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.
COURSE II covers Armature Winding for A. C. and
D. C. Motors; learn in_3 months. COURSE III
combires Electnc 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
systern, ignition, storage-
battery, for an automo-
bile, auto truck, tractor,
motorcycle, motorboat
airplane, etc. This is one
of the most profitable
fields of work, many men
in it making splendid
incomes in their own
shops, service stations, or
garages.

Expert Repairman on
D. C.and A. C. Armatures
—Learn in 3 months.
most pleasant, highly paid
calling that is claiming
more men every year. A
field that is full of oppor-
tunity the world over.

Electricity —
Gives

Practical
Learn in 6 months.
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the student both the principle and practice of elec-
tricity. This course covers every phase of electrical
work, fitting the student to start in business for
himself as an expert electrician or electrical con-
tractor.

Electrotechnic—A course of 1 to 2 years. Makes
you an expert Electrotechnician—the man who fits
electricity to modern industry. This fascinating
course gives you a practical training that leads to
such positions as Superintendent of Maintenance,
Director of Construction, Radio Engineer, Supenn-
tendent of Testing and Installation, Electrical
Equipment Salesman, ectc. Every one of these
positions pay handsome salaries.

Electrical Engineering—Learn in 3 years, 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 of 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
principals 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
are ever ready to help the conscientious, deserving

oung man who develops himself through education
in 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 once 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 you 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 cheuts yvou of the power to earn
more money, keeps success just that much longer
away from you!

SCHG')L of ENGIN EERING

of Milwaukee
Dept. 10
415 Marshall St, Milwaukee, Wis.

l_ School of Engineering of Milwaukee,
Dept. 10, 415 Marshall St., Milwaukee, Wis.
Please send me, without cost or obligation, your
free illustrated catalog and full details about the
course I have indicated below.

Courseirs [l swwwms 000 o 50 e e 8 T ead
Address . oo e AR -« e e s e e
............... State. gexi i i@
Age el ot P L ceacencaa e L
Education ... ........ s 000000000 09000

I
|
I
|
I City......
|
I
|



582

The Handy
Mender

Tirro, the new water-
proofed mending tape,
mends most everything
from baby’s toys to
broken tool handles.
Sticks firmly to china,

glass, metal, cloth. The
Handy Andy of house
and garage—for univer-
saluse. 15¢ 25¢ 50c. Ask
your druggist.

Mail This For Free Strip S110-22
And Booklet, "1001 Uses”
BAUER & BLACK, 2500 S. Dearborn St., Chicago

Name.

Free Book

Contammgcomplete 13
story of the origin
and history of that
wonderful instru-
ment—the A

Thls book tells you when to use
Saxophone—-smgly, in quartettes, '\
m sextettes, or in regular band; how
(?lay from cello parts in orchestra N
many other things 8 you would like
to know. The Saxophone is the easiest R
of all wind instruments toplay. Youcan (¥
learn to play the scale in an hour and ©\
soon be playing popularairs. 1t will double
your income, your pleasure and your popu
larity. Threeﬁrstlessonssmtf:‘ee Nothing
can take the place of the Saxophone for
Home Entertainment, Church,

Lodge or Schaol, or for Orchestra Dance Music
You may try any Buescher Saxophone, Cornet, Trumpet, Trom-
one or other Instrument 6 days, Ifeatiafied, pay for it by easy
E»;zr:ent! Mention instrument interested in‘when sending for
BUESCHER BAND INSTRUMENT CO.
Makers of Everything in Band and Orchestra Instruments
604 Buescher Block ELKHART, IND.

[ b2
ELECTRO - CONDITE
STARTLES THE WORLD
Thousands of people are marveling at
the wonderful performance of the *“Elec-
tro-Condite” Converter. Clarifies, puri-
fies, sterilizes, matures and mellows
most kinds of beverages. Makes hard
water sofi, etc. May prevent poiscning.
Send 3.) 00 for device with 5 days’
trial monev-back guarantee or ask for
circular.
Best grade Proof Hydrometers, $1.00
each prepaid.

A-B-C LABORATORIES,
CONVERTER  Dept. X, 200 West 72d St.,

Inc.
New York

Newest and greatestauto ne-
cessity — the REGAL KEYe
LESS SPARE TIRE
LOCI. Positively $25
profit daily. Selldealers
tlrau stolen everywhere makaa )tnecesmty R
lock. Posltively can’t be picked—forced open—flied—sawed—
word iike Beer, Wine, Mary, June, etc. You riskno
Ee
\ REGAL KEYLESS LOCK Cco.

garages, motorists. Wae fi nnnco ul.r ac~
A sur counts—you Invest nothing.
surance companies won’t insure spares. &
wlnner ﬁtttnctlve combination creates curiosity.
rice. Quick eeller. Only thief prooftire
nlnpedl Nothing but combination onena it. Baffles thieves.
Over 1,000,000 combinationa—each of 4 letterg ora 4 lette:
money for s-mnlg "Special hlan makes job easy
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Experimental
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pass through one-hole stoppers. The boun-
daries between the two solutions must be
sharp. The current produced by this type of
chemical-clectric cell flows from the lower
solution to the upper.

SHORT-CIRCUITED CONCENTRATION CELLS

This type of cell is similar to the above,
only it is short-circuited on itself, the phe-
nomena produced by the shortmg being
visual.

Figure 4 shows this cell. The tin rod is
immersed in two layers of clectrolytes, A and
B. Electrolyte B is made by dissolving 8
grams of tin in 40cc of hydrochloric acid.
Electrolyte A is made of a very dilute solution
of the above prepared solution, just a little
acid being added if a precipitate formis when
diluting, to clear the solution from the cloudi-
ness. A 25cc metric graduate serves as a
container. A tin tree will form as shown if
the whole short-circuited concentration bat-
tery is left undisturbed for several days.

OXIDATION CELLS

The oxidation of metals can also produce an
electric current. PFigure 5 shows a small ex-
perimental cell by which this process can be
carried out and the current produced meas-
ured.

A battery jar contains strong nitric acid.
In it a beaker is placed, containing a shallow
pool of mercury in which a 1-inch cube of
pyrite or fools’ gold rests. The pyrite is elec-
trically connected to the voltmeter by means
of bare copper wire W, wrapped around it and
led up through the glass tube G. A 34-inch
layer of chloroform 1s poured over the mer-
cury, and this chloroform layer is then fol-
lowed by a caustic soda (or potash) solution
as shiown. The glass tube protects the copper
wire from the action of this latter solution.
Asbestos cord dips into the nitric acid in the
jar and into the smaller jar, or beaker con-
taining the pyrite, caustic soda, etc., as shown.
A carbon rod, or, better, a platinum wire,
makes contact with the nitric acid.

In action the pyrite, which is iron sulphide,
is oxidized to a higher state of valency and
then dissolved by the caustic soda solution,
forming a precipitate of iron hydroxide. If
potassium tartrate is added to the caustic
solution, this precipitate will dissolve as fast
as it forms, thereby keeping the resistance
down. It can be seen that both the caustic
and the pyrite are both consumed. As fast
as the caustic solution is used up, slaked lime
can be added to further the reaction. The
cell will give about 1.15 volts and 0.3 ampere.

This sourcc of electricity produced from
metallic sulphides, which are cheap and plenti-
ful, has been proposed to be carried out com-
mercxau} The prominent fact developed is
that certain mineral sulphides readily oxidize
in a caustic solution with a consequent pro-
duction of an electro-motive force.

CORRECTION

In the August number of this journal there
appeared an article entitled, ‘‘Seaplaning
From Florida in Record Time,”” wherein the
railroad running time between Palm Beach
and New York City was given approximately

| as sixty hours. We have been advised by the
| Atlantic Coast Line Railroad Company that

they operate two high speed trains between
these citics, one of which makes the run in
39 hours and 45 minutes, or about 40 hours,
and a special winter tourist season train,
which makes the run in 38 hours and 20
minutes.
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Popular Astronomy
By ISABEL M. LEWIS, M.A.
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of Antares about 45 times the mass of the
sun. Of course these values are uncertain,
for they depend on the values assumed for
the densities which are not definitely known,
but they are probably approximately correct.

The star-system investigated by Dr. Plas-
kett, then, consists of two stars that are,
individually, much more massive and dense
than cither of the red giants Betelgeuse and
Antares, but far less bulky. It is well to
bear in mind the distinction between the size
und mass of a star. One star may be much
larger than another and yet be less massive.
The mass of a star depends on the quantity
of matter that enters into its composition,
the size of a star depends on its volume which
is proportional to the cube of its diameter.
The density of a star is the mass per unit
volume; that is, mass divided by volume
gives density. We emphasize this point be-
cause it has been said by some that the indi-
vidual stars in this newly-discovered binary
system are larger than Betelgeuse. This is
not true. These stars are probably miore
massive than Detelgeuse, though nothing is
dehnitely known regarding the mass of the
red giant aside from what we have given
above, but they arc far smaller than Betel
geuse. The diameter of Betelgeuse is three
hundred and cighteen (318) times the diam-
cter of the sun. The diameters of these two
suns are respectively twenty and eighteen
times the diameter of the sun at the most,
and their diameters may be only about lalf
of these values. The importance of Dr.
Plaskett’s discovery lies in the fact that the
masses found for these stars are about four
times greater than the upper limits formerly
set for the masses of the stars. These two
stars are the most massive of all stars, so
far as is known, but they are by no means
the largest or bulkiest.

Another most interesting and important
feature of Dr. Plaskett’s investigation of
this remarkable system is the discovery that
it is surrounded by a cloud of calcium gas
which does not have the same motion as the
star-svstem. The binary system is receding
from the carth with a speed of fiftecen miles
per second, while the calcium envelope is
receding with a velocity of ten miles per
second. Dr. I’laskett points out that this
may be due to the Einstein effect that has
so far been vainly sought for in the case
of the sun. One of the three Linstein pre-
dictions was that the lines of the solar spec-
trum should be shifted toward the red by the
measurable amount of one-half mile per
second as a result of the effect of the sun’s
gravitational field on rays of light from
the sun. This shift is proportional to the
mass of the source of light and inversely
proportional to the diameter. It should be
observed, therefore, in the case of this star.
The difference between the common shiit
of spectral lines of this pair toward the red,
and the shift of the surrounding calcium
gas, is five miles per second, and this may be
due to the Einstein ecffect that has up to the
present time been vainly sought for in the
case of the sun. Dr. Plaskett considers,
however, that the measured shift for this
pair should be approximately two miles per
sccond instead of the five miles per second
observed. Assumption of higher densities
would give smaller diameters for these stars
and would result in a closer agreement be-
tween the predicted Einstein shift and the
observed shift, but the lower densitics arc
considered to be the most probable.

The discovery of clouds of calcium vapor
surrounding these stars is in itself an im-
portant and interesting discovery irrespec-
tive of its bearing on the Linstein theory of
relativity. A few vears ago Director Ever-
shed of the Kodaikanal Observatory in
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He would still be a laborer at $2.00 a day.

No money,

nothing ahead but hard work, longer hours—and regrets.

But He Didn’t Pass It Up. He decided to learn
MECHANICAL DRAWING. He buckled down to
work with the Columbia School of Drafting. When
he had a guiet half hour to spend he spent it—uas a
wise man spends money—to get full returns.

Made $275 Extra in 3 Days. He recently received
$275 for one drawing that only took him three days
to draw.

Now How About You? Are you working up hill or
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next pay day. You'll find the answer there.

Make $35 to $100.00 a Weck. We will train you to
be an expert draftsman in your spure time at home
by mail. There's lots of room for you if you act
now.

Promotion is Quick,. WE'LL QUALIFY YOU for
a high-salaried position in the drafting field and
keep you in touch with openings for draftsmen in
the big machine shops, industrial plants and United
States Government departments. DMen who start

What You

Practical Problems. You are carefully coached in
practical drafting work.

We Help You Get a Job. We help you get a posi-
tion as a praclical draftsman a8 soon as you are
qualified.

Free Training as a Drafting Specialist. After
completing the course in mechanical drawing we’ll
train you free in your choice of one of ouv special
elective courses.

us draftsmen are often advanced to Chief Drafts-
man, Chief Engineer, Production Manager and
s0 on.

Get the Right Training. Mr. Claflin, the founder
and director, stands personally in back of the
Columbia School of Drafting. You spend no time
in long-winded theories-—useless and expensive to
you. You start on actual drawing work the day
you receive your first lesson.

You Need No Previous Training. The course is
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dents are qualified even before they complete the
course,

Success Calls Men of Action Only. If you are a
man of action clip the coupon now and show that
you are a man of action. Keep right on top of
this opportunity to make real money. Don’t go
looking for a pair of scissors. Tear the coupon
off and mail it richt now. We have a special offer
for those who reply promptly. Get started now.

Get FREE

Draftsman’s Equipment., We give you Free a
full set of drafting equipment as shown in the
picture below,

Consultation Privileges. You are free to write us
any time for advice and suggestions regarding your
success,

Diploma. The diploma we give you on completing
the course attests to your proficiency as a drafts-
man, It is an “entering wedge” to success.,

Free Subscription to Draftsman’s Publication “The Compass.”’

U. S. Civil Service Commission Calls for Draftsmen
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Government departments.

Salaries are starting salaries, subject to increase.
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ARCHITECTURAL DESIGNER—$4,000,

CHIEF DRAFTSMAN (Aeronautical)—Naval Air-
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AERONAUTICAL DRAFTSMAN—Field Service
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day.

Send in this coupon

Free Book. °
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‘“Your Future in Drafting.”

Immediately
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all about our new method of teaching me-
chanical drawing and gives full details of
our offer.

COLUMBIA SCHOOL OF DRAFTING

ROY C. CLAFLIN, Pres.
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FREE Drafting Outfit

We give you free with your course this pro-
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SENSATION.
Free Ttial—Use as You Pay

Send us only $4.00 a month until the low
total price of $48.85 is paid, and the
machine is yours. This is absolutely the
most generous typewriter offer ever made. Do
not rent a machine when you can pay $4..00 a
month and own one. Cash price $44.00, just a
little less than half its original price.

S M E E NO. 6
Perfect machines, Standard size, Keyboard of Universal
arrangement, wrting 84 characters. The entire line of
writing completely visible atall times, has the tabulator,
the two-color ribbon, the back spacer, in fact every late
style feature and modern operating convenience. Comes
to you with everything complete; tools, cover, operating
book and instructions —nothing extra to buy. You can-
not imagine the perfection of this beautiful recon-
structed typewrltor until you have seen it. We have
sold thousands of these perfect late siyle machines
and every one of these thousands of satisfied cus-
tomers had this beautiful, strictly up-to-date ma-
chine on five days’ free trial before deciding to
buy it. We will send it to you F. O.B. Chicago for five
days’ free trial. It will sell itself, but if you are not
satisfied that this iz the greatest typewriter you ever
saw, you can return it at our expense. You won’t want
to return it after you _try it, for

vou cannot equal this wonderful value

Send No Money A By
Put in Your Order Now EELJRALLL

When the tvpewriter arrives deposit with th'e €Xprees
agent $1.85 and take the machine for five days’ trial. If
you are convinced th it it is the best typewriter you ever
saw keep it and send us $4.00 a month until our bargsin
price of $i3.85 is paid. If you don’t want it, return it to
the express agent, receive your $4.85 and return the
machine. We will pay the rcturn express charges. This
machine is guaranteed just asif you paid $100.00 for it. It
is standard. These typewriters are samples the manu-
facturer had at their branch oflices throughout United
States and have never been used except for demonstra-
tion purpose. Just like new but at extremely low price,
The supply at this price Is limited, the price will
probably be raised whan next advertisement
appears, so don’t delay. Fill in the coupon today—
the typewriter will be shipped promptly. There is no
red tape. We employ no solicitors—no collectors—no
chattel mortgage. It is simply understood that we retain
title to the machine until fuil $42.85 is paid. You cannot
lose. It is the greatest typewriter opportunity you will
ever have. Do not send us one cent. Get the coupon
in the mails today—sure.

Smith Typewriter Sales Co., 5% #ous s.. Chicago
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Smith Typewriter Sales Co., D% 'Wene se. Chicago

Ship me the Standard visible Smith Model No. 6, F.O. B.
Chicago, as deseribed in this advertisement. I will pay
you $4.00 monthly as rent until the $44.00 balance of the
Special $43 85 sale price is paid. The title toremain in you
until fully paidfor. It is understood that ! have tive daysin
which to examine and try the typewriter. If I choose not
to keep it 1 will earefully repack it and return it to the
express agent. It is understood thal you give the stand-
ard guarantee.

Occupationor Business. ..................... ..oo.o-

PRICES
50c.

BLANK CARTRIDGE PI?TOL

We made and ef-
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Southern India call attention to the presence
of the stationary calcium line in the spectra
of a number of binary systems and tempo-
rary stars and suggested the possibility of
the presence of clouds of calcium vapor
lying between us and these stars. It is un-
certain whether these vapors closely sur-
round these stars or lie at considerable dis-
tances from them. Dr. Evershed's investiga-
tions seemed to indicate that the clouds of
gas were nearly stationary in space and en-
tirely freec from the stars. Dr. DPlaskett’s
observations of the calcium clouds surround-
ing this system would suggest that they were
more or less closely associated with the star,
and were receding with it through space.

The discovery of this unusual double star
system at the Dominion Astrophysical Ob-
servatory raises, as we have seen, a number
of questions of great interest to the astrono-
mer, and may be of very great value in the
solution of some perplexing astronomical
problems. Needless to say, it will be ob-
served with great interest at other observa-
tories equipped with ‘suitable instruments for
its observations, and additional information
regarding its remarkable properties will
doubtless bhe forthcoming from such obser-
vations. The Dominion Astroplhivsical Ob-
servatory is to be congratulated upon the
admirable work that is being done there with
its giant reflector, and for the valuable con-
tributions that it is making to astronomical
research.

A Sub-Conscious
Murderer

By NELLIE E. GARDENER
(Continucd from page 539) =
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She cried it aloud, in her sleep, during the
dreadful weeks in jail, the sheriil’s wife told
me. But no answer came.

Today’s rapidly moving events had brought
some light. But not the motive. Why had
the old professor wished to wreck their lives?
He always seemed so fond of his pupil, and
watched the growing attachment of the young
sweethearts with almost fatherly affcction.

For the first time, I wondered as to the
nature of his affection for Elaine. Was it
something more than paternal? I had been
so wrapped up in her mental and spiritual
development, and so proud of her remarkable
advancement! Besides, her father had trusted
him.

Yes, one part of the mystery had been
solved. The professor had influenced her to
kill the man she adored, the man whose wife
she wanted to be.

Jealousy was the only explanation. He
wanted her. My precious girl,—and that old
man! It was too hideous! He had coveted
her womanhood, and when the wedding was
only a few weeks remote his passion over-
came him. e would have permitted her to
suffer anything—imprisonment or death—so
long as she did not become the wife of another
man. If it had not been for the tenth-hour
aid of Science, he would have gone free, while
Elaine,—Oh!

I scarcely heard the Judge, as on motion of
the prosecution he dismissed the case. I
couldn’t speak to the attorneys and jury who
crowded around us with their congratulations.
All T could see was Elaine's face,—gray, mo-
tionless, blank. Dazed by her grief, the
arrest and trial had meant little to her: and
now acquittal and f{reedom could not mean
much more. John was dead. What clse mat-
tered?

Futility, tragedy, despair were written into
her face.

As we were preparing to leave the court-
room, she stepped quickly to the table where
the scientist had been standing, and picked
up the thin, black reel lying therc. She
smashed it to the floor, and screamed inco-
herently, in a voice that hurled defiance at
God and man. The effect was terrifying!
Then she dropped into a chair and sobbed.

Oil Experis
Make Millions

The history of the Qil Industry in the United
States reads like a fable. No other industry is
expanding so rapidly. From 877 million har-
rels in 1919 to 444 million barrels in 1920—
an increase of 67 million barrels in a single
year, gives you an idea of its growth. Two-
thirds of all the oil used in the entire world is
produced by the Oil Industry of the United
States, the third of the country’s great ine
dustries,

60,000 mlles of oil pipe Jine with 5.000 miles of new
line built every year—259,000 produeing oil wells with
4.000 new wells drilled every month—1.712 new oil
companies formed in 1926 with a capitalization of
$2,786.8114,000, tell briefly the magnitude of the oil
industry in this country.

Oil, cil, more oil is the constant cry of America’s
Industrial demands. Men. men, niore men, the echo
of this under-manned industry.

Be a Certified Petroleum Expert

Frained oil men in every branch of the oil industry
are at a premium as never before. Geologists who
locate oil fields—oil drillers—pipe line superinten-
dents-—pipe line builders—refiners (chemists and man-
agers)—oil salesmen—oil mechanics—all earn from 2
to 10 times what similar time and labor in other
tields bring.

$50 and Even $250 a Day

Unskilled mechanies readily get $10 and $15 a day
—Detroleun geologists earn $50 and even as high as
$250 u day—oil salesmen carn $15,000 to $25.000 2
year—all because there is a shortage of men in the
oil industry. But fortune and progress reward only
those who Kknow the business.

A New Big Opportunity
No matter what vour present business cr eduecation,
there is some practical phase of the oil industry that
will appeal to you that vou can master and earn big
money right from the start. Desides big earnings
right from the beginning you are constantly with men
who are making millions every year.

We Teach You How

Our practical course will teach vou the geology of
the oil flelds. drilling methods, and the refining and
marketing of oil.

Get Our Free Book

It tells all about this fascinating business for real
men.  Fully illustrated, packed full of facts about
our course. It means success for you. The course
casts very little—the book costs absolutely nothing.
Yours for the asking. Get started now. Write us
today.

Petroleum Extension University
Dept. 476, 705 Citizens Trust Bldg., Ft. Wayne, Ind.

VACUUM TUBE RECEIVER

Try to match at double the
price. Complete, less bulb,
phones and balleries. $/9.50

2.STEP AMPLIFIER, $24.00

Vacuum Tube Sockets, 30c,

Free catalog other Radio parts at right price.

to everyone. Dealers wire for proposition.
ERNEST ELECTRIC CO.

4849 Easton Avenue St. Louis, Missount

IN YOUR SPARE TIME
Learn law with only institu-
tlon giving same coursebycor-
respondence as was given for
years atresident classes of this
collere. DEGREE OF LL. B.
CONFERRED. One year busi-
ness law course preparea you for

success in business. Law trained

business men in demand. Three

Year university course covers pre-

paration for bar exumination.

Money back guarantee | f not satisfied. Low fee.

easy terms, includes complete 1921 thirteen voluma
library, text material and all expenses, Write for
REE 8 OF LAW

FREE'BOOK, HAMILTON COLLEGE
Dept. 407 431 S. Dearborn St., Chicage
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They were her “first tears since that other
day. Old Doctor Stevenson, who had sat
near us through the ordeal of the threc days’
trial, motioned us away. He placed one hand
on her head, and patted her shoulder with the
other.

“There, 'Lainy,” he said, calling her by her
pet name of childhood, ‘“have a good ery. It
will do you good. You need it, little girl.
You'll be all right now.”

We were all crying—Judge Manley (our
neighbor), Doctor, and I. And some of the
lawyers hurried out into the counsel room.

One of the reporters, apologizing, asked
about the instrument that had been brought
into the courtroom that morning—which, as
he said, had been responsible both for Elaine’s
deed, and for her frecdom of the accusation of
guilt. He wanted an accuratc story for his
paper, he said, and also for a scientitic journal,
to which he occasionally contributed.

He was the son of o dear friend, and his
paper had been fair to us, this month. Be-
sides, I was anxious to help attest my daugh-
ter’s innocence. I knew that Elaine was in
better hands than mine, for the doctor was
comforting her and helping to dircct her re-
turning faculties. She would be all right, he
assured me. Her violence had expressed itself
in that one rebellious shriek. Instead of pass-
ing from the semi-trance into the madness we
all feared, she had been shocked back into
reason.

So, while tlic doctor soothed Elaine, I sat
at one side and told the newspaper man the
whole story.

My husband and I had met Professor Zeid-
mann on one of our summer trips to Germany.
He was then fairly young, without family, and
devoted to his sciemcc. He was shy and
erratic, in those days, but in later years devel-
oped unusual poise. At our first meceting he
told us that school-room teaching made him
nervous and he wished for private tutoring.
Accepting our invitation, he came across to
visit us next year, and our friendship deep-
ened. Later, when Elaine was three years of
age, we took her with us to Europe, and once
more renewed our acquaintance with Profes-
sor Zcidmann. Two years later, on the pro-
fessor’s second visit to America, we asked him
to stay and become Elaine's tutor. He was
well versed in languages, sclence, music, and
art, and seemed just exactly the tutor we
desired. That was sixteen ycars ago.

Next year her father died—I can never get
used to being without him. Of course I asked
Professor Zeidmann to remain with us, for I
needed his advice and assistance in bringing
up Elaine. And my husband trusted him so
much!

Well, the years passed. Elaine made re-
markable progress in her studies, in memory
work especially.  She could commit long pas-
sages from the Aneid, Iliad, Odyssey, and
Idyls of the King, and could recite most of
Shakespeare, too. Besides, she could play
and sing many of the opera scores, without
looking at the music.

These memory feats I always attributed to
Professor Zeidmann's ** Hyp "—Elaine’s name
for his *“Hypnobioscope.” This was a scien-
tific instrument of European malke, whose
inventor was known to the world only by the
mysterious cipher 87 K 6 G. No one knew
who he was, Professor Zeidmann told me, and
only a few scicntists made any use of his
invention.

Professor Zeidmann asked me not to men-
tion its existence to my friends, so I never
did. He took such pride in Elaine’s advance-
ment that I was willing to help him keep his
method of instruction sccret.

This thought-registering instrument con-
sisted of a large thin recl, upon which was
wound a long narrow film. At night, this recl
was placed in a rack beside Elaine’s bed.
After she was asleep I clamped a double
leather head-band about her head, with metal
plates tcuching her temples. Then I attached
the little narrow film—entirely black except
for the white transparent wave-line that ran
through its center—to the Hypnobioscope and
turned on the current. This magical mechan-
ism transmitted the impulses of the wave-line

Many a man now holding a high salaried
position owes his success to specialized
training which he got by home study. And
you also have the opportunity to make every hour
of your spare time pay you tremendous returns
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MONARCH

direct to the brain of my sleeping daughter,
and she was made to ‘“drcam’’ the Odyssey,
Romeo and Juliet, Mignon, Tristan and
Isolde, algebraic formulwe, or French conjuga-
tions. All her lessons were lcarned this way,
at night, leaving the daytime free for the
piano, swimming, tennis, and riding.

If you have never thought about the sub-
conscious mind, you do not realize how much
we are governed by it, and, likewise, how
completely we may place it under our control. |
That is the first principle of the “Iyp.” It
bas been known for centuries that the human
brain can be affected during sleep by certain
processes. If you place a heavy object on a
sleeper’s chest, he will dream that it is there.
If you apply anything hot or cold to his hand,
he will dream that his hand is being scalded
or frozen. If you remove the sheet from over
his body, he may drcam that he is walking
naked in a snowstorm! Thesc arc only phys-
ical sensutions that are impressed upon the
sleeper’s subconscious brain. Mental percep- |
tions and moral suggestions may equally well
be written there! And it remained for 87
K 6 G to invent the machine which transmits
words direct to the sleeping brain, in such a
manner that everything can be remembered
in detail the next morning.

This is made possible by having the im-
pulses act directly and steadily on the brain,
while the mind is in & passive state. It
seemed an easy, natural, and mechanical
process, with Elaine, and whatever she “read’
during the night she never forgot. She often
said that as time passed, instead of fading
from her mind, the impression grew stronger.
Anything conveyed to her, in that manner,
during sleep, made five timcs as strong an
inpression upon her mind, as it taught during
her waking day. Finally, it became abso-
lutely indelible!

The more pleasant the ideu, the more
quickly she lcarned it. Something disagree-
able to her was not easy for her to recall until
after several nights’ repeated instruction. For
example, biology, which was always more or
less repulsive to her, was the most difficult
subject in her entire course with the “Hyp,”
and the lessons had to be repeated for weeks.

One condition the professor imposed, thal
LElaine should never listen to thesc lesson
“records’’ during her waking hours. It would
ruin the psychological effect, he said, and she
could never get any benefit thereafter. This
seemcd strange, yet he never gave a satisfac-
tory explanation. He was so imperious in his
conditions, however, and I trusted his scien-
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214 ft. bed legs
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This lathe is also made in a larger size, with
11 inches swing, at slightly higher price.

Full details on request.

tific judgment so implicitly, that I dared not
disobey.

So every night for ten years, except brief
intervals when Elaine was visiting friends or
attending camp), I slept in the same room, and
by force of will kept awake until she was
asleep. She was such a deep sleeper, irom
tiny girlhood, that she never wakened until
morning. After she retired 1 listened pa-
tiently until her breathing told me she was
asleep, and then tiptoed to her bedside and
clamped on the headpiece and turned on the
reel that Professor Zeidmann had ordered for |
that night. It was usually the same for the
entire week, making a strong, permanent im-
pression, he said, and never being repeated
again. He made these films himself, in his
laboratory on the third floor, where he worked
alone, often for hours into the night. I tried
to “listen” to one of the records, once, many
years ago, but it failed to register an impulse
upon my conscious brain. That seemed proof
enough, to me, that it was a myvstical piece of
mechanism, capable of acting only upon the
subconscious mind.

What I did not know until todav in the ‘
courtroom was that this thought record could
be attached to a vacuum tube amplifier and
its wave-line translated into the spoken word,
audible to any one in the room.

Sydney Harrison—who, as you know,
never concealed his fondness for Illaine, even
after she announced her engagement to John
—had been working every heur over Elaine’s
He insisted that there was some |
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This great electrical hibrary
may be worth $25,000 to you

sinister motive and some unexplained influ-
ence.

When Sydney first offered his service for
the defense, it all looked so hopeless! What
could be accomplished by a long trial? We
had found them together. John was dead.
Elaine admitted she did it. What else re-
mained?

But Sydney—bless him—refused to give up.
There must be some way to set her free! He
worked without many words or questions.
The latter seemed useless, anyway, for to
them all Elaine replied, “I can’t tell what
made me do it!"”

One day Sydney asked me to tell him every-
thing in regard to Elaine’s education since the
professor first came. So I tried not to omit
one detail. We talled for hours, apparently
without arousing his interest. Tinally I men-
tioned the “ Hyp,” in the most casual way,
and he sprang from his chair, exclaiming,
“AMy God! Mrs. Huntington, why didn’t you
tell me that hefore?”’

It hadn’t occurred to me that there might
be some connection between Elaine's peculiar
educational system and our present tragedy.

Sydney asked to see the Iypnolioscope and
some of the recent records. He examined the
headpiece carefully, attached it to his own
temples, but heard nothing. 1Ile had it
clamped upon his head, by his older brother,
after he went to bed, but in the morning said
he could remember nothing!

Still he did not give up!

These investigations were carricd on, of
course, without the knowledge of Professor
Zeidmann. During these weeks preceding the
trial the professor was so comforting. He
always accompanied me when I went to visit
Elaine, and when we left he usually kissed her
good-by. I hadn’t seen him do this, since she
had outgrown her childhood.

I knew he looked upon her almost as his
daughter. But I remember thinking it queer
that Elaine returned his kiss rather passion-
ately sometimes. That seemed entirely unlike
her nature—at least any expression of it that
I had witnessed—for she was apparently quite
cold and controlled. But I attributed this
sudden display of emotion to overwrought
nerves, and loneliness for the lover she had
lost. Perhaps, too, she longed for her father’s
strengthening presence. Of course, here was
Sydnev. But he had too often made love to
her for Elaine to consider him in a paternal
light.

To all of Sydney’s consultations she re-
maincd indifferent. I really belicve she hoped
the punishment would be extreme and its
exccution swift. That would bring release.

Sydney warned me against any allusion to
the Hypnobioscope. He wanted her mind
freec from ponderings so that, at the final
moment—he could make the suggestion and
watch the effect.

Meanwhile he was working night and day
for a clue to the motivating influence for the
murder. He took several of the late reels into
the city, where an old college friend had a
well-equipped laboratory, and left them there.
If these mysterious films would yield their
secret, this young delver into the unknown
would find the answer, he said. But days
passed, and the man of science had found no
clue, and the man of law no further evidence,
or explanation.

As the trial approached, Sydney became
more nervous, the professor more excitable,
and Elaine more immobile. To me everything
seemed lost, but for Sydney hope could not
be killed. If the worst came, he said, the jury
could be depended upon to listen not unfavor-
ably to his plea for young feminine beauty,
now loverless and brokenhearted!

Well, you know the outcome. How the
trial progressed, and Elaine was made to re-
peat her story, time after time, because the
prosecution hoped to break down her lethargy,
and arouse her to words of anger or jealousy,
or any emotion that might have made plausi-
ble the killing of her fiance.

You were there, too, this morning, when the
man unknown to all of us entered the court-
room with a large package, and motioned to
Sydney to come outside. How every one
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waited to learn the outcome of that hurried
conference!

Will you ever forget Sydney’s triumph as
the two men re-entered the court chamber?
And Professor Zeidmann's horror when he saw
them walk to the front of the room, and the
attorney for the defense ask the Judge for per-
mission to introduce some important, rele-
vant, and extremely urgent evidence and
testimony?

Did you see the professor rise, white-
lipped, from the chair beside me? And at
Sydney’s quick request, how the Sheriff came
and stood beside us, with his hand ready for
the coward’s shoulder?

Then, the hush, as Sydney demanded the
arrest of the man who was the object of the
eyes of all, and ordered the strange scientist
sworn as an expert witness.

There the manipulator of sciences, physical
and metaphysical, produced an instrument
which had the appearance of a combined radio
vacuum tube set and a stock ticker, and which
could translate the thought waves on the
recorded “Hyp" film into sound waves that
could be expressed in words and reproduced
through the horn, so that all the room might
hear and comprehend. At last, the secret of
the white-streaked ribbon and the metal
plates was made clear!

Specchless, we heard the ‘““lessons” that
Elaine had been taught during the nights of
the month preceding her intended marriage.
Passionate love poems, most of them. The
kind to fire a young girl’s brain with inflaming
imagery. How unlike the French verbs and
mathematical formule that I supposed she
was reviewing!

And all ending the same way!

Will you ever forget the poignancy of
Browning’s love lyric, on the record this
morning:

“Be a god and hold me
With a charm!
Be 2 man and fold me
With thine arm!

“Teach me, only teach, Love!
As I ought
I will speak thy speech, Love,
Think thy thought——v

“Meet, if thou require it,
Both demands,
Laying flesh and spirit
In thy hands.

“That shall be to-morrow
Not to-night:
I must bury sorrow
Out of sight:

“Must a little weep, Love,
(Foolish me!)
And so fall asleep, Love,
Loved by thee.”

Then, Elaine’s cry as the record ended with
the slow, distinctly spoken words: “GUN:
KILL JOHN: LOVE ME: GUN: KILL
JOHN: LOVE ME.”

Sydney Harrison was speaking: “In the
name of the Law, I demand the arrest of
Professor Zeidmann, in the murder of John
Cavendish.”

But the little German was too quick. With
an appealing look at Elaine, he drew his hand
from his pocket and fired. The brain that
had controlled the destinies in the drama
wherein he had moved was resourceful and
daring enough to save himself the ignominy
of arrest. The calculating scientist died dis-
covered, but undefeated.

To think that I, through all those nights,
had been the unknowing accomplice! And
that the inanimate, blameless Hypnobioscope,
invented for the advancement of science and
the benefit of man, had been used as an agént
for murder! Can I ever forget the horror or
forgive myself for my part in it?
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Doctor Hackensaw’s

Secrets
By CLEMENT FEZANDIE
(Continued from page 541)
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temptuously, “but all those that you have
seen depend upon the action of selenium
cells, and selenium will never give the real
solution of the problem. Light and sound
are both vibrations, and as soon as the tele-
phone was invented for transmitting sound
vibrations, it was patent to every thinker
that an instrument for transmitting images
in the same way was also a possibility. Many
men have worked on the problem, but they
have chosen the wrong road. By the use of
selenium cells they have succeeded in trans-
mitting the photograph of an object point
by point, and in blaock and white, but this is
not what is wanted. Selenium cells will
never send the continuous image of a moving
object in its natural colors—or at least will
never do so satisfactorily. The real solution
is to be sought in another direction.”

“Indeed?”

“Yes, and it seemed to me that the solu-
tion was simple. Light and sound being both
vibrations, and differing also in the number
of vibrations per second, I saw at once that
all I required was a perfected telephone—
a telephone of extreme delicacy which would
transmit the light waves without too much
distortion. Our telephones now transmit
sounds very clearly, but something far more
delicate would be required for transmitting
the light waves. I saw at once that I must
discard the clumsy microphone at both the
receiving and sending end of the line and
use something less mechanical.”

“And you found a satisfactory substitute? ™

“Yes, [ suppose you have heard of the
‘Telegraphone’?”’

“Vaguely—"’

“Well, the telegraphone is a phonograph
in which sounds are recorded by magnetizing
an iron wire. This is a far more delicate
method for making records than a wax shect
and a cutting stylus. Now it struck me that
T could use the same method in my television
apparatus. Instead of a microphone trans-
mitter and receiver I use a traveling wire at
each end. Speak into one end and the sound
waves magnetize the wire as it passes and the
wire in the receiver is magnetized in like
manner and the sound heard there far more
clearly than with the usual telephone. The
message is also recorded and can be repro-
duced at will.

“Having accomplished this for sounds I
was ready to turn my attention to the trans-
mission of images. Many experiments were
necessary before I accomplished anything,
and I was obliged to invent a new form of
audion for amplifying the light waves before
I achieved any real results. You can judge
of my success by the dance you yourself have
just seen. And please remember that I not
only receive the pictures transmitted from a
distance, but that my traveling wires carry
a permanent record of the picture in the
varying magnetization of the different parts
of the wire. I can hence throw a picture over
and over again on the screen just as a phono-
graph record can be played a number of
times. Better yet, I can combine the phono-
graphic and the ‘chromographic’ records on
the same wire, thus solving the problem of
having motion pictures in the natural colors,
either of past events or of occurrences taking
place at the present moment in some distant
place. And remember, please, that these
pictures are continuous. In the movies you
have only about sixteen distinct pictures of
an object in a second—the pictures are not
and cannot be continuous. But in my ap-
paratus you see a continuous picture of -an
object just as you would sce it in a mirror.
Every phase of the motion is there, and we
can slow up the reproduction to any degree
desired and still obtain an absolutely correct
picture. This feature alone is invaluable and
will enable us to solve many scientific prob-
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because of cancellations

lerns, especially in physiology and pathology.”
“True,” said Silas, “but how about the
freak movies? These will be impossible if the
pictures are continuous. They depend on the
mntermission between the pictures, which en-
able the photographer to show people run
over by automobiles, carriages with their
occupants hurled down precipices, etc.”

Doctor Hackensaw smiled. ‘“‘The freak
motion pictures arc the least of my worries,”
he said. ‘‘Besides, means will always be
found for making them.”

“Is your instrument now ready to be put
on the market?"”

“Well, yes, in a way, and yet, would vou
believe it, I am not yet altogether satisfied
with it.”

“What!" eried Silas. “‘Isn’t it enough for
vou to be able to send images in color from
place to place, and make permanent records
of them that can be used over and over
again?”’

“No,” replied the doctor, ‘it is not enough,
and | did not stop there. If I could send these
pictures by wire, there was no reason why
I should not transmit them by wireless,
and experiment showed that I was right. I
began by using wired—uwireless so as to be
better able to study the new problems involved
and then I discarded the wire altogether,
using wireless waves—el ; cs
if I wished the picture to go in one direction
only; or wundirected waves if 1 wished to
broadeast the picture to different receiving
stations.”

Here Doctor Hackensaw paused a minute,
then continued: “You would imagine Silas
that this last triumph would satisfy me, but
not a hit of it. It only whetted my appctite
for fresh conquests. I resolved to carry the
thing onc step further, and do away with
the sending station altogether. When we
look ut an object with one eye, or when we
take a photograph of it, we do not need a
sending station to send the image to us, even
though the object is a star millions of miles
away. Now if the image of a star comes
millions of miles to the retina of my eye
without the need of an operator to send it,
why could not my television apparatus do
as much?

“Here was a new problem, far more diffi-
cult than thosc which had preceded it, and
many times I was tempted to give up work
in despair. But, step by step, I overcame
the obstacles, and vou can imagine my joy
when one day I found I could see objects
in the next room right through the walls,
even though that room contained no appar-
atus or operator. The natural ever-present
electrical waves that accompany light were
there, and they did their own transmitting.
Now I can receive images of objects many
miles away without any sending station at
the other end of the wire. My rcceiver is
provided with adjustable diaphragms and
micrometer screws, and by turning 1t in the
desired direction and tuning it to receive the
waves at the desired distance, I can receive
on my mirror here the image of any object
I desire to sec, even though it may be miles
away and even though houses and other
obstacles intervene. In order to help me in
focusing the instrument for the desired point,
I usc special finders similar to those used
on large telescopes. They aid in finding the
object desired because they cover a larger
area of vision.”

“But,” objected Silas, perplexed, “it
seems to me you took a lot of trouble just
for the sake of saving the cost of an operator
at the other end of the line.”

Doctor Hackensaw looked at the reporter
with scorn. ‘“Why, man alive!” said he,
“*don’t you realizeswhat o marvelous achieve-
ment my invention really is—what almost
supernatural power it gives me! It is not the
saving of an operator’s salary that is im-
portant; it is the power I have obtained of
seeing anything I wish within a radius of one
hundred miles or more, even if the object is
inside of a house or even under the ground,
for my ‘Telopticon,’ as I call my television
apparatus, will show me things several thou-
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sand feet below the surface of the carth.”

“How can it do that, when there is no
light under the earth?” asked Silas, more and
more perplexed.

“True,” said the doctor, ‘‘therc are no
light waves but there are clectrical waves,
and these suffice. You know that photo-
graphs can be taken with X-rays, without
light. It is less commonly known that photo-
graphs may also be taken by heat-rays in
the dark. Even ordinary photographs de-
pend more upon the invisible actinic rays
than on the light rays. Every substance
existing is traversed by electric waves, and
it is these waves that I amplify and catch
with my apparatus, even though the object
itself be in absolute darkness.”

“Then,” said Silas, “you mean to say
that not only you can from your laboratory
here look into the rooms of all the people
in the city, sce who is present, what they
are doing, and . . .”

“Pshaw!” intcrrupted the doctor, “I
could do that if it werc worth while. But I
did not spend years in perfecting this appa-
ratus merely to satisfy an idle curiosity by
prying into my neighbors’ affairs. I have
confincd my researches to practical purposes.”

“And of what practical use is your inven-
tion?"”

“To begin with-—there is the location of
mines.”

“Gold-mines? "

“Humph! When you speak to the average
man of a profitable mine, he always thinks
cf a gcld-mine, when, as a rule, the gold-mine
15 not the real gold-producer. However, [
have located all kinds of mines with my
apparatus—gold, silver, copper, tin, lead, etc.,
10 say nothing of coal-mines, but 1 have given
special attention to locating pctroleum
deposits, for oil-wells are in great demand
nowadays with the inereasing consumption
¢f gasoline in automobiles, acroplanes, etc.
But I sec 1 weary you. Sit down in front of
the screen here—I mean the mirror, and I
will take you for a stroll through New York
City. It will be the old fairy tale of ‘The
Beauty and the Beast’ come true. You
remember the Beauty could look into the
magic mirror and see all that was taking
place at home.”’

“Yes,” assented Silas, ‘““and the Hindoo
fakirs can spread ink in a boy's hand and
sce reflected there not only what is taking
place elsewhere, but also what took place in
the past and what will take place in the
future.”

Doctor Hackensaw laughed. ‘I haven’t
got so far as that, yet,” said he, “but I think
1 can show you a few views of New York that
will interest you. First of all I shall show you
Broadway near Fulton Street. See, I adjust
my instrument and there you are. Forty
vears ago, in the crowds that pass this point
you would have seen only men. You might
have stood on this busy corner all day with-
out seeing a single woman pass. But the
invention of the tvpewriter has changed all
that. Now, as you see, there are nearly as
many girls—and pretty girls, too, let me
add—as there are men. Next I switch my
apparatus to the Brooklyn Bridge. You can
see the cars and the automobiles passing.
Next, here is the Statue of Liberty in the
bay. Now we shall take a peep into Bronx
Park and look at the wild animals. Then into
the Metropolitan Museum of Art and see
some of the pictures. That is Rosa Bonheur’s
‘Horse Fair,’ and here is the little ‘Psyche’ —
then I switch down to the Battery and show
you the fish in the Aquarium. Now we
switch to Park Place, nearer to the Hudson
River, and there—why yes, there is Mr. H.
Gernsback, himself, in his private office, busy
editing SCIENCE AND INVENTION. And herc
are his able assistants—you can see them
one after the other as I turn the machine.

“Now we shall try the theatres. There is
the matinée crowd at the Metropolitan Opera
House. And here is the stage. You see they
are playing ‘Faust.” But I could go on all
day. Let me instead show you one of my

short line here.

curve.
because he knew

this New
learn the

ing them!

Noto how these
few little lines
are transform-
ed inte a pic-

ture. HIS

makes

Delightful pas-

- . [J [
] Alfew Little Lines
Have you ever noliced a cartoonist draw? A
Another there. A

A splash of shading—and you have
a wonderful picture!

wonderful

by mail—yeL you receive De‘rsonal in-

It was all
how—he knew which lines
to use and just where to put them.
Lasy Way to Draw
Magic Power of a
Lines and how to make big money in draw-

591

small
SO easy—
Through

100 can
Little

you
Few

our students started work at a high
salary. Many earn more than the cost
of the course while (hey are learning!

new method
it possible for anyone
to learn Illustrating Cartoon-

ing, or Commercial Art. Hun- YOU with a H]ule spare time study

One of the dreds of our students are mnow I yonr own home—can casily and
most. fascinal- making splendid incomes. And anicsﬁy 'oglfsh ono of these hig-paying
il?g, best paid most of them never touched a e : ; ] T 0 T
usinesses— drawin encil A his amazing meth has explode
yours, after a with usg pencil before they studied old idea that talent i3 an ahsolute
few minutes o] ne_(t:‘essuy in  art—that ‘lt's all a

i " R ) ‘gife."” s y i

e simpticiy of ol method it ot 3 i eboteh T
: L ] . amazed a drase. We start you with straight

\ sour own rapid progress. You learn |ines, then curves. ‘Ilien you learn how

to put them together. Now you legin

NG time! Endless b e 1
VW it Acquire | siruetion, fram ape, of dintricys fore,  making bictuces, Shiding, action, per
the knack In . sl 4 ™3 spective, and a e rest follow In
your 8pare i‘:\‘;lcess{{f;n“‘“‘D}“{‘;l"c";{;b r:g"?lfnm(‘"d‘:}“‘ thetr right order, until you are making
time. i ) glilo 1 pictures that bring you from $50 to
famous artists, aro but two of his many $500 or morel Many artists get as
successful students. Get into this fasg- | P i e 5
Invaluable ussel Cimating gamo NOW. You can easily 8N 48 LI HHG O GRSt
I your [mesent qualify and make big money. A few Big money 1s gladly paid and bi
business. A few minutes’ study cach day 1s all that ig IWOney 1 waiting for anyone with
lines can dnive needed. forestght ¢nough to uprepare for this
home your in- pleasant profession. 'Through our new
tangible ideas. Newspapers. advertising agencles. easy method of teaching, YOU can
New way makes magazines. business concerns—all are earn big money as an artlst, regard-
it easy o learn looking for men and women to handle less of your present ability. Mail
drawing. their art work. Cartoonists and de- coupon today for interesting hooklet
signers are at a premium. Dozens ot telling all about It

Coupon Brings Fascinating Booklet

An interesting and handsomely illustrated booklet, "How
has been prepared and will be
It tells how you can easily
become an artist in a few minutes’ daily spare time and
Explains about this

to Become an Artist,”
sent to you without cost.

at a cast of a few cents a day.
amazing method in detail. Tells

Mail coupon today for this
fascinating booklet, and
learn how you can becorne
an Artist in a few minutes
a day of your spare time.
= Cut out coupon and mail

of our students—and their won-
derful progress — and how we
can qualify you for a high-
salaried artist’s position. Book-
let gives full particulars about
our “Free Artist’s Outfit” Offer.
This booklet will be sent free,
and without obligation. Read
all about this amazing New
Easy Way to Draw and how
you can quickly learn, at home
in spare time. Fill out the
booklet-coupon mnow. Mail it
TODAY.

Designer—{llustrator—Cartoonist

NOW.

The Washington School of Art, Inc.
F 1890 Marden Building, Washingten, D. C.

Please send me, without cost ¢r obligation
i on my patt, your free book, “How to Be- !
¢ eome an Artist,”” and full details about
i your special Short-Time Otter. :

Name. .. . ...

Washington School of Art, Inc., 1890 Marden Bldg., Washingten, D. C.

BE A REAL MAN!

LOOK LIKE ONE AND
FEEL LIKE ONE

Broaden your shoulders, deepen
your chest, enlarge your arms,
and get a development that will
attract attention. Fill yoursell
full of energy and be powerful.

T2y New Book
“Muscular Development”
Will Explain How

This book is illustrated with 26
full page photozraphs of myself
and of some of the world’s finest
developed athletes 1 have trained.
It wilF interest and benefit you
greatly. 5
Scnd 10¢ (stamps or coin) fer @ cepy NOW, today,
while it is on your mind.
EARLE LIEDERMAN, Dept. 210, 305 Broadway
NEW YORK CITY

 COPPER CANSY

For Distilling Water, for Chemical
Experiments, Storage Batteries, etc.
&R Serew Top
Postage & Insurance 50c Extra.
Chicago & West 75¢ Extra.
Prices on large and special
made cans by request.

Air-
tight

3 Gal. $4. These cans furnisbed with 34
5 Gal. 5.50 or 1% inch unions.
8Gal. 7.50 ' Copper Tubing

10 Gal. 10.50 34 in. soft copper

12 Gal. 12.50 tuking 15¢; 1, in.

15 Gal. 1 tubing 25c per foot.

Deposit Required on
All C. O. D. Orders

Write for FREE CATALOGUE

NATIONAL CAN CO.
\ 1826-CC Ridge Avenue, Phila., Pa.

/



592

WORLD'S
LARGEST MANUFACTURERS
OF HIGH GRADE BAND AND
QRCHESTRA [INSTRUMENTS

1SHAM  JONES

You Can Play This
Popular Instrument

Learna tune in one hour. Many
without musical experience have
done so; you can too.

Exclusive features and improve-
ments make Conn the world’s finest
saxophone—easiest of all toplay. Used
and eadorsed by most famous artists
and popular orchestras~Isham Jones

&.D. M MURRAY

Henton, Smith, Biese, Elkins and
many others. Double your incoa::e Free
and pleasure. Play the instrument Handsome
the big stars choose. new Saxo
Free Trial; Easy Payments. Send 5
coupon now for details, pll:on.ebooﬁ
showing a
C.G. Conn, Ldd. models.
1056 Conn Bldg., Elkhart, Ind. Send cou-
Conn New York Co.,233.5.7 W.47¢h  pon today.

Conn Chicago Co., 62 E. Van Buren
Conn Detroit Co., 243 E. Gr. River

Conn Seattle Co., 1609 Third Ave.

Conn New Orleans Co., 317 Baronne
Conn Portland Co., 127 Tenth (Ore.)
Conn Cleveland Co., 1220 Huron
Conn Atlanta Co., Auburn & Ivy

C.G.Conn, Ltd., 1056 Conn Bldg.,

Elkhart. Ind. Please send me Free

Saxophonebook, and Jetails of your free trial,easy
payment plan. {(Mention iastrument.)

Name
Street or Rural Route.

TELL YOUR BOY
ABOUT THIS!

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.

MAKE AND REPAIR YOUR OWN DEVICES

ELECTRIC HEAT

Just Out—For the Journeyman and Experimenter
{fow to Figure and Build Units. Where to Get Real Re-.
sistance Wlre Without a License. ‘What Materials to
Use and How; What not to Use and Why. The results
of » Years and $100,000.00 of Electrical Heating Develop-
ment Exclusively. Learn the Branch of Llectricity with
the Biguest Future. Handy Pocket Size, Cloth Bound,
for Only $2.00, Postpaid, Money Returned if Not Nutis-
factory. Send Today. Alexander Swan, 2d, 312 [ Third
Street, Los Angeles, California.

Wrestling Book FREE

@ an expert wresuer, Learn at home by mail,
onderfuliessonspreparedby world’schampions
Farmer Burns and Frank Gotch. Free hook
tells you how. Secretholda, blocks and tricks re-
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Optographic records.  Here is one that I
am sure will interest you,”

Taking a spool of wire from a cabinet, the
doctor placed the spool in his instrument,
and as the wire unwound from the spool, the
variations in magnetism imprisoned in the
stcel thread reproduced the original light
vibrations that had caused them, and there
appeared in the mirror a moving picture in
natural colors.

“Good gracious!” cried Silas Rockett,

gazing at the mirror in wonder. ‘‘Why,
that’s my own dining-room. And there I
am, myself, coming in at the door. Now I

sit down at the table and take up the news-
paper while awaiting breakfast. When did
you take this picture, doctor?”’

“I took it this morning, my boy, for your
special benefit.”

“Now I've finished breakfast,”” continued
Silas. ‘““Herc I am in the street. 1'm stop-
ping at a flower-stand and buying a bunch of
roses.™ Silas stopped and blushed furiously—
“That’s not fair, doctor!” said he. “You
have no business following me around in my
private life with an instrument that will look
through walls into a man’s room and sce all
his most secret actions. If people knew that
you possessed this power, you would be
mobbed.”

“Don’t get angry, Silas,” said Doctor
Hackensaw with a laugh. “When I saw you
buy the roses, I switched off the instrument.
I knew you were going to give them to your
invisible mermaid, Gloria Mundy, and I
thought you would rather not have me see
the meeting hetween you and the young
lady.”

“Could I have a look at Gloria, now?"
asked Silas Rockett, cagerly.

Doctor Hackensaw laughed. “‘Perhaps,”
said he, “but I must takc a peep first and
make sure that the young lady wouldn’t
object to your looking in on her. Oh, it’s
all right, she is only washing her hair, so I
don’t think she would much mind your
having a look. But I must be careful not
to allow my instruments to fall into improper
hands. A criminal could use them not only
for blackmailing purposes, but to ascertain
the disposition of the rooms of a house, the
whereabouts of the owners and the exact
location of valuables in bureau-drawers,
safes, etc. The best hiding places would be
of no avail against him. But look, Silas,
there goes my alarm bell.  Watch now, and
vou will sece how my instrument can be used
to prevent crimes. T have had my eye on a
jealous young fellow for some time, as I fear
he is meditating mischief. A selenium cell
attached to the apparatus serves as an alarm
to warn me when the door of his room opens.
See, there he is, coming out! And look at
that loaded revolver he has put into his
pocket! Quick, I must find a telephone!"

Doctor Hackensaw switched around the
finder of his apparatus until he located a
drug-store in the street the young man had
entered, and a few words to the druggist
explained the situation. The porter of the
drug-store, with a volunteer to assist him,
followed the jealous man to his lady-love's
door, just in time to see him enter and to
hear a woman's shricks. The men arrived
barely in time to prevent a tragedy, hut
one of them tripped up the fellow and the
bullet from the weapon crashed through the
window-pane.

To disarm the young man was the work of
an instant, and he was securcly tied up until
the police could be summoned.

“You see, Silas,” said the doctor, “it is
just the old story of two men and a girl. But
what do you think of my instrument? Do
yvou begin to realize its immense practical
value as a crime-preventer?”’

Silas Rockett shook his head. “It's a
wonderful instrument, doctor,” said he, “1’ll
grant you that. And it may prove very use-
ful. But remember, when I am married to
Gloria Mundy, I'll never forgive you if you
allow her to look into that instrument to sce
what I'm doing!”’
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the right men.  Salaries of $10,000
i year ire not unusual for chem-
ists of exceptional abilities. The
work of the chemist is extremely

interesting.  If you are fond of
anemee experfmenting, take up chemistry,
2 T, (VCON 3
QI{O}N;','.LI'.‘ ,,'/‘ 1f vou want t carn niore money,
AN LLD. Ih. D, the way is open through our
! Uirector | Course in Chemistry.

7 et
Chemical Iustitute of
ew  York, formerly
Treasurer i
Chemeal Society
a’ Practical Commer-
cial chemizt as well as
| @ noted tustructor.

You Can Learn at Home
Dr. Rloane will teach you Chem-
istry at haome in a practical, in-
tensely —interesting  way. Our
Course is remarkably simple. No
e ———F, SDCCiAL education required—if you
can read and write plain English you can thoroughly
understaud and master every lesson.

Easy Monthly Payments

The price of our course {s very low and the tuition includes every-
0 e

thing, even the chemistry outfit—there are n to buy with
our course.  You can pay in small monthly amounts
h of everyons,

Our plan places i chemical education within the re,

Experimental Equipment Given to Every Student

One special feature of onr course is that we give to every student,
without additional charge, the chemical pquipment he will noed foi
his studies, including forfy-twe picces of laboratory aj paratizs and
cighteen different chemicals and reagents.  The fited. heny
wooden hox serves as a carrying case for the equipment and as a
laboratory nceessory for performing experiments,

SPEGIAL 30-DAY OFFER

In addition we are making a special offer for a short time only.
You owe it to yourself to find out about it. Mail the Coupon to.day
for free book, " Opportunities for Chemists." 'and fulldetails of our
special offer. Act immediately before this ofler is withdrawn.

— — — = = == mCUT HEREw = o o e e, |

Chemieal Tustitute of New York, Ine.
(Home Ext. Division 10-A), 140-R, Liberty St., N. Y. City
Without obligation or cost, send me your free book,
“Opportunity for Chemists,” and full particulars about
the Experimental Equipment given to every student,
your plan of payment and special 30-day offer.

ALL MAKES

Tnderwoods, Monarchs, Reming-
tons, L. C. Smiths, Olivers,
Royals, Coronas AT 00
REDUGED PRICES. 520

Prices as low as.... ]
Write for our Catalog No. 15

BERAN TYPEWRITER CO. A
Dept. 21, 58 W. Washington Street, Chicago

FORD OWNERS

Eliminate all timer trouble. The wonderful Sun
Automatic Spark Regulator gives proper spark for all
speeds of the motor automatically. Takes place of
ordinary timer. DBack kick impossible. Does away
with spark lever. Positively saves gas. Gives triple
Thousands of satis-
Fully guaranteed, Sold on 30 days free
Salesmen wanted. exclusive or side
Auto Sun Iroducts Company,

Cincinnati, 0.

service of any Ford type timer.
tied users.
trial.
line,
Dept. H

- YO
BUY OR RENT. 6 Months'
Rental Applles on Purchase
All standard makes, Prices from
it $10 up. Rebuilt by famous **Young Proc-
ess.'"  Machines “absolutely good as new.

K e,

“DON’T GRUMBLE?"’

We want every reader of this publication to enjoy a
few more “cowforts.”  Send me 27 evnts for one set
of ""Haims Comfort Butions,” three in a sct. or better
still, get a wset for cach member of yonr family and
please everybody. Can be used as flat back eollar button.
enft Iinks, bookmarks, lingerie clasps, pants buttons, on
sleeve holders and garters: also many other uses.  TFor
wrown-up folks, tor young folks, ‘‘order now.” send money

arder or coin,
“HAIMS COMFORT BUTTONS"’
932 East 140 St. Cleveland, Ohio

Yot ¢an beé quickly cured, if you

STAMMER

Send 10 cents for 288-page book on Stammering and
Stuttering, *‘Its Cause and Cure.’”” It tells how I
cured myself after stammering 20 yrs. 8. N. Bogue,
787 Bogue Bldg., 1147 N. lil. St., indianapolis,



Science and Invention for October, 1922

e i ey

Unusual Methods of
Obtaining Motion
g By E. R. CALEY
(Continued from page 545)

i e R s %

i

is produced. A device operating on the same
principle is shown in Fig. 9. An exhausted
glass vessel containing a small amount of
water is shaded on its upper portion and has
an indented top which may contain ice or
some other cooling medium. \When the ap-
paratus is placed 1n the sun the water evap-
orating from the lower portion condenses
upon the slanting upper surface, where it
riuns down and operates @ small and deli-
cately balanced water whecl.

1I. Decvices  Operaied by
Encrgy.

Static electricity may bhe employed as a
source or means of motion. The simplest
means of illustrating this is by means of
the electric whirl or flyer (IFig. 10). This
is simply a set of five or six wires with ends
hent in the same direction and fixed to re-
volve upon a fine point. When the device
is connccied with the conductor of a static
machine it rapidly revolves, due to the repul-

_sion of the fine ends of the wires and the
air particles which receive the same charge
as the wires from the wires themselves. A
reciprocating machine operating upon the
same principle as the so-called electric
chimes has been constructed. The principle
upon which the chimes (Fig. 11) operate
is as follows: The two outside bells, A and
B, are connected clectrically to the conductor
bar, while the middle one, C, is insulated
from it and grounded. Two copper balls
hung by silk cords are shown between the
bells. When in operation A and B attract
the balls which are immediately repelled
upon contact due to the change of charge.
They then are both attracted by the middle
bell. C, which has become negatively charged
by induction. They touch this middle bell
and are again repelled and the process con-
tinues.

The problem of obtaining electricity from
heat hy direct means is commercially still an
insolved problem, although many attempts
have been made in this direction. Thermo-
electric batteries have been made in a great
variety of shapes and forms, but so far all
have been woefully ineflicient in operation.
One simple form of thermo-clectric battery
is the antimorny-bismuth couple consisting of
alternately joined pieces of antimony and
bhismuth. \Vhen the alternate ends are joined
a small current is produced. A thermo-
electric battery that has actually been con-
structed and marketed for operating small
laboratory apparatus is that of Becquerel.
This consists of alternate elements of arti-
ficial copper sulphide and German silver.
Ahout eight or nine of these couples are
equivalent to an ordinary gravity cell. The
obtaining of motion from primary batteries
is also an interesting problem. Primary bat-
teries in all their various forms make an in-
teresting study in themseclves and too well
known, perhaps, to warrant any treatment of
them here. Carbon-consuming batteries have
been constructed and used to produce mo-
tion, although this matter is still in the
experimental stage and does not seem liable
to come into commercial importance for a
long time,

11I. Devices based upon polential or
stored energy.

The common and well-known water wheel
and turbine converts potential energy into a
usable form. The familiar spring or weight
motor which has so many interesting and
useful applications, particularly to clocks
and watches, is also a converter of potential
energy. An unusual form of the wecight
motor is the common child's toy, the sand
turbine, in which sand falling from a hopper
rotates a small turbine wheel. The com-
pressed-air motor is another means of using
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An Easy Way to Make

A Thousand and One Things
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F you like to ‘‘make things with your hands,”
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energy, coming under fhis classification.
Compressed-air locomotives find extensive
employment about mines where inflammable
gases do not permit the use of steam loco-
motives. In the early days of automobiling
many experimental cars and trucks were con-
structed and operated by compressed air.
These, however, all suffered from the same
defect, namely, that only a limited mileage
was obtainable from one charge of com-
pressed air. Liquid-air motors have also
been tried with practically no success in
automobile operation.
1V. Devices Based upon Chemical Energy.
The ordinary gas or oil engine is the
common example of motion obtained from
chemical energy. Other types of explosion
motors are casily concetved. Those could
be made to utilize the force of some solid
compound like gunpowder by exploding the
powder in a strong vessel and using the
cnormous pressure of the confined gases to
operate a turbine or reciprocating engine.
Another type of an unusual motor employ-
ing chemical energy is one using gases freed
trom solids or liquids by chemical means. 1f
hydrochloric acid is allowed to act upon
calcium carbonate or ordinary washing soda,
a large amount of carbon dioxide gas is lih-
crated which may be employed to operate a
turbine. The writer has made several of
these carbon dioxide motors in the form of
smail models and all have been very success-
ful in operation. Primary batteries men-
tioned previously are, fundamentally, based
upon chemical cnergy in many diverse and
interesting forms.
of

V. Miscellancons
Motion,

(a) The so-called radioscope invented by
Sir William Crookes and seen in opticians’
windows depends for its operation upon the
action of heat waves. Briefly, this apparatus
consists of a small turbine revolving in a
nearly exhausted glass globe. The vanes,
usually four in number, are finished hrightly
on one side and have a dead black surface on
the other. The revolution of the device is
caused by heat waves being absorbed on
one side and reflected upon the other.

(b) A muchine depending upon the impact
of sound waves was invented a number of
years ago by Thomas A. Edison. This de-
vice receives air vibrations upon a thin brass
plate causing it to vibrate. The vibrations of
the plate arc then applied in operating a
ratchet arrangement of great delicacy which
turns a small wheel. Such a machine, of
course, must he very delicately constructed
in order to operate at all.

(c) The fact that the harometric pressure
varies from day to day has been applied in
operating clocks. In the carly part of the
last century several ingenious clocks were
constructed which depended for their opera-
tion upon the variations in height of a column
of mercury. This motion was then trans-
mitted to the usual clockwork by a complex
system of levers.

(d) liveryone has seen the familiar hy-
grometers or weather predictors in which
calored figures come out or go in, according
to whether or not the air is moist or dry.
This motion is usually caused by the twisting
ot a picce of catgut. Although 1 have never
heard of it being done, it is very evident that
a very delicate machine could be made that
would operate upon this principle.

(e) Sir William Strutt’s radium clock
1s an interesting instrument whose action
depends primarily upon the action of radium.
It consists of a glass vessel containing a tube
of radium salts in the center from which are
hung two gold leaves. The inner surface of
the containing vessel is couted with tinfoil.
This {foil is grounded. The radium salts
cause the leaves to become charged electri-
cally. They then diverge and coming in con-
tact with the grounded tinfoil coating, they
arc discharged only to fall back again and
repeat the process. This clock will operate
as long as the supply of radioactive material
will act. In the case of pure radium this
period would he nearly 2,000 years.

Unusual  Sources

Winter |
in Florida
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Furnished Cottages
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Laboratory to Deter=
mine Atomic
Weights
Translated by DR. T. O’CONOR SLOANE
(Continued from page 549)
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tion with the periodic system, has Jed to the
prediction of K. Fajans of Munich, that for
the perfect explanation of all chemical char-
acteristics, there must be differences in
atomic weights; that for cxample, there
must be several kinds of lead. When the
accuracy of this conception had been experi-
mentally proved, reformation of the famous
liypothesis of Prout was in order. The ele-
ments, whose atomic weights were not inte-
gral as Prout’s hypothesis required, were sim-
ply mixtures of atoms of integral atomic
weight. This theory was so confirmed by
the investigations of the English physicist,
Aston, that today it is considered definitely
established, that in Prout’s theory there is a
germ of truth, so that all matter is made up
of the same original matter—hydrogen,
which as we know, consists of positive and
negative electric charges. This will suffice
to disclose to the laity the importance of the
modern investigators of atomic weight.
They seek and sometimes lose the foundation
stones of the chemistry of today.

Among those who have made the investi-
gation of atomic weights their life’s work,
Richards in Cambridge and Hoenigschmidd in
Munich occupy the first place. Especially
is the latter engaged in the most exact deter-
mination of atomic weights, so as to bring
an interpretative decision of the newest
theoretical investigations into unity with
them. Thus Hoenigschmidd has confirmed
by experimental analysis the astonishing pre-
diction of Fasans that there must be more
than one atomic weight of lead. He found
that lead, which came from primevul miner-
als, in spite of perfect chemical identity with
ardinary lead, differed in atomic weight.
Hoenigschmidd’s work in the determination
of the atomic weights of the wonderful ele-
ment radium with uranium and uranium
lead, established accurate boundaries between
which the greater number of the radio-active
clements are confined. Those elements which
are decaying, on investigation have opened S d f N B k
to us the most wonderful knowledge of the en or cw 00
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laboratory for the determination of atomic VERY known instrument illustrat-
weights sees prepared for itself new and end- ed, many in full colors. All details
lessly important work. If it wishes to go and complete descriptions. A
into competition with the allied and asso- veritable musical encyclopedia—abso-
ciated scientific world, its spir;ft and lf)'clxme, lutely free!

it must take up the wonderful problems o

with all its power, which today stand in the E‘c):krg:3—’1a‘fz‘:’oltxarv:si"xyrx?licra}’xo"r‘xitem§?égﬁ;:

focus of scientific interest: How far do the ) the instrument at our ex-
integrut numbers of atomic weights stand in Ei:;"““-r‘h: :r‘l‘a‘f ;’fnat::iec‘;g o g“;‘rlfn not to
relation to the exacting proof applied in all pERny;

the modern methods of the highest art of Monthly Payments

experl_rnelllt_1r}g, and 1;11 Vzhut ,de-greeffr?m this A few cents a day will pay. Special combination
very simplicity can the formation of elements offers on complete musical outfits—velvet lined
of the same nature, and of the same weight, case, all accessories, self-instructor, etc., all at di-

be determined. rect factory price —everything you need at prac-

tically the cost of the instrument alone.
Wharlitzer instruments are known all over the
wqud forartistic quality. Used by the greatest mu-
sicians, bands and orchestras. Waurlitzer has made

P@nS@@O%ﬁ% Snahes9 the finest musical instruments for over 200 years.
Slﬁ@ﬁ%&e POBS@@S @md Write T0d3V0 Waurlitzer has stores in
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results that have been attained upon experi-

mented animals have been highly satisfactory. Sendime ggs"c"ﬁ“fiznfag‘;“;iﬁ ithyilistationsihlcolon
In action the serum neutralizes the snake details of the Wurlitzer Free Triul asy Payment Plan.
poison, but uearly each poisonous snake piojobligation;

species requires a different type of serum, |

since the activity of the poison is usually ame -
highly specific in character. Address _ o

: The destruction of the poison with chemi- |
e e . cals is only possible under certain conditions. T e e

It must not have spread to the heart, and Copyright 1922, The Rudolph Wurlitser Co.
it must still be in the immediate vicinity of
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the wound. Otherwise it is only possible to i
employ serums with success.
But it is absolutely essential that one
knows the differefit types of snikes, those YOUR HOME \

that are harmless and those that are poison- AND
ous, as well as to be able to differentiate i \Hl{lmA"W!LY
it Ll i " ’!
h |l {

|
the poisonous species. This becomes self- H ‘

less to employ a serum when a harmless
snake has drawn blood. But in order to take
the responsibility of not emploving a serum,
a definite knowledge of the kind of a snake
producing the wound is ahsolutely imperative.
On the other hand, certain snake poisons re-
quire very definite s?rums, whiclﬁ can only be
6 ’ ’ used successfully when the snake producing

] Knew You d Make GOOd ’ the wound can be definitely identified. There-
fore it is a necessity to become acquainted
with the various species of snakes inhabiting

evident when it is considered that it is use- ” i “\
f ! il

667 ALWAYS felt you had it in you to get
I ahead. But for a time I was afrgid

your natural ability would be wasted be- the vicinity of one’s home. This not only
gause you lﬁm ne vell.ltr%}nedlyourself to applies to the doctor or physician, but to
0 any one thing well. es, I was afraid mdividus ; i i
you would always be ‘a jack of oh el fzach 1.11.(11v1d'11 11v\\hobm 1y be ’placcd in st;ch , .
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Answers to Puzzles
on Page 555
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PROBLEM OF THE HOIST

Since the boy pulls upward against his own
weight, it is evident that the total weight
that his effort must balance is his weight (W)
increased by the force (F) with which he
pulls. And since there are two ropes that
support the weight it is evident that this total
weight (I 4+ W) is twice the applied force
(F); from which it appears that the force
with which he must pull is just equal to his
own weight.
PERPETUAL MOTION VS. CAPILLARY ACTION

Water rises in glass tubes of small hore
because of two conjoining circumstances: sur-
face tension and the adhesion of water to
glass. The cohesion of the water particles, or
the tendency of the particles to cling to-
gether, tends to form a thin, but highly
elastic, surface film which adheres at its edge
to the interior surface of the tube. Because
of this adherence of the water particles to the

glass, the edge of the membrane tends to |

creep up the tube bearing with it o tiny
column of particles that cling to it and to each
other from below. As the surface film creeps
higher and higher it is stretched more and
more by the weight of the column until at
last an equilibrium is reached when the
weight of the water colummn just equals the
tension of the film supporting it.

No arrangement such as Nate proposes
will let the water return continuously back to
the dish because the very same forces that
cause the rise of the water in the main tube
will prevent its return by any other. In
other words, a second surface film will be
formel in or at the end of the return tube.
The tension of this film will prevent any
escepe of water back of the dish.

Water will not drip indefinitely from a wick
hanging into a dish of water as previously
described, for the same reason as that given
above in No. 8. Water rises in wicks by
capillary action; that is, by the rising of fine
surface films adhering to and surrounding
the interlacing threads. Behind them, these
advancing films conduct tiny columns of
water the particles of which stick or adhere
with great tenacity to each other and to the
threads of the wick. When the end of the
wick is reached, and when the wick is satu-
rated with water, the action ceases. Surface
films which surround the exposed portions of
he wick prevent any escape of the water
except through evaporation.

THE PROBLEM OF THE FIVE DRAWSCALES

The drawscales will read ‘“ten pounds.”
The sccond ten-pound weight adds no extra
force to the scales. It may be thought of as
holding the scales and the other weight in
place. All scales should, of course, read the
same, for they all bear the same stress, and
cach one must bear the total stress just as
each link in a chain must sustain the same
force.

MAGNETIC ATTRACTION

The boat supporting the magnet will have
no tendency to move either north or south,
for the simple reason that, if one pole of the
magnet is attracted by an adjacent pole of
the carth, the opposite pole of the magnet
will be repelled by an equal force. But of
course if the boat is not already turned in the
dircction of the lines of force, the earth’s
magnetism will soon turn it in that direction
just as it does with a magnetic compass.

BALL DROPPING IN A LIQUID

If the ball were dropping through a
vacuum instead of through water, it is ap-
parent that while en route to the bottom of
the jar the ball would cease to bear upon the
scale in any way. The reading, consequently,
would decrease by an amount equal to the
weight of the ball. But if, on the contrary,
it dropped through some restraining medium
such as air or water, the frictional resistance
of the medium would be transmitted to the
scale and the reduction in reading would be
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Science

less than the weight of the ball by an amount
proportional to the weight of the ball and to
the acceleration with which it descended.

Newton’s second law of motion states that
the acceleration of a given body is propor-
tional to the force causing it. We know, too,
that the weight of the ball, if unhampered,
would give it an acceleration of 32.2 feet per
sec. (the acceleration due to gravitation).
But since in our case a retarding force
acted so as to reduce this acceleration one-
fourth, it is evident that the effective weight
of the ball would be reduced by one-fourth of
its normal value. Consequently the scale
would register a loss of a quarter of a pound
while the ball fell.
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A Cuprous Oxide
- Photo=Electric Cell
By RAYMOND B. WAILES
(Continued from page 560)

L

I

i

cated in the housing so that each copper strip
is facing a hole in the side of the housing,
as shown. The housing should be given
a coat of dead (flat) black paint.

Ii the housing be illuminated by two high
wattage lamps situated about a metre from
the cell, and the rotors be driven, a loud
note can he heard in a pair of telephone
receivers which are comnected to the ter-
minals of the photo-electric cell. No bat-
tery is required.

In operation, one side or plate or electrode
of the cell is exposed to the light and the
other kept in shadow or dark. On expos-
ure, or insulation, the exposed plate is then
placed in the dark (by turning the cell) and
the plate previously placed in the dark is now
exposed. A black cover, cut half away on
one side throughout its length. will permit
one plate to he darkened while the other
is exposed, without the use of a housing as
shown.

The larger the plate surface, the greater
will be the output.

Using the rotating sectors in the alter-
nating current photo-electric cell, a 120 cycle
note can be easily reached. A steady current
has been obtained which persisted, with con-
tinuous operation, for six weeks.

If the cell will riot work, make up a
new solution, and either decrease or increase
the amount of formic acid added.
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Here it is—the famous Marshall Stillman
Course in Boxing, Jiu-jitsu and Wrestling, now
at the extraordinary price of $2.97 instead of
$5.00 —85 lessons, 381 pages, 246 illustrations!

Sooner or later you’ll have to “whip your man.” 1t may
come tomorrow. bully insults you, your sweetheart or
mother. Do you swallow the insult? No, you fight, but
unless you know more about boxing and self-defense than
your opponent, you're the one who’s going to get licked.

You're not playing fair with those who love and depend
upon you unless you prepare yourself. And think of the
sport you’re missing. There are barrels of fun in friendly
boxing bouts and wrestling matches. You may even box
rings around that “chap who thinks he knows it all” or pin
his shoulders to the mat.

Marshall Stillman teaches you the game right in your
own home from the simplest rudiments of hitting and
guarding to the most scientific blows and guards such as the
Benny Leonard Triple, the Jack Dempsey Triple, the Fitz-
simmons Shift, etc. So quickly do pupils learn that many
outbox bigger opponents after only two weeks’ training.

In wrestling you learn 15 Jiu-jitsu holds—how to disarm
an opponent, how to break a strangle hold, etc.—and 14 of

—~over 200
illustrations

85 lessons

the best mat holds—the Gotch Toe Hold, the Stecher
Scissor Hold, the Head-lock, etc.

With the course you get a Free History of 69 Famous
Boxers, with their pictures and ““inside" stories about them.

SEND NO MONEY: Simply fill in and mail the coupon.
When you have the course in your hands, merely deposit
97 cents with the postman. Then cxamine the course for
10 days—try it thoroughly. At the end of 10 days either
send us the small balance of $2 in final payment or return
the course, and we’ll send your deposit hack. Mail the
coupon to Marshall Stillman Association, Dept. 1422K,
42nd St. and Madison Ave., New York.

=——m— = = = cCOUPON — — —— o e —

Marshall Stillman Association
Dept. 1422K, 42d St. and Madison Ave:, New York.

You may send me on approval the Marshall Stillman
Course. I will deposit 97¢ with the postman, with the

nderstanding that 1f, after 10 days, I wish to return
the eourse I may do 80 and my money will be refunded.
If T keep the course I am simply to send you (wo
dollars in final payment.

Name. .
Address. . .
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In this Department we publish such matter as is of interest to inventors and particularly
to those who are indoubt as to certain Patent Phases.

vice’’ cannot be answered by mail free of charge.
fit of all readers.

Should advice be desired by mail

NOTE:—Before mailing your letter to this department, see to it that your name and address are
Many letters are returned to us because either the name

upon the letter and envelope as well.
of the inquirer or his address is incorrectly given.

Such inquiries are published here for the bene-
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.

a nominal charge of $1.00 is made for each question.
Sketches and descriptions must be clear and explicit.

Regular inquiries addressed to ‘‘Patent Ad-

Only one side of sheet should be written on.

ADVERTISING DEVICE

(640) C. E. Payne, Redding, Calif., requests our
opinion on an advertising device having movable
letters which are changed magnetically; and on a cane
telescope in which a lens is slidably mounted in the
handle of said cane.

A. The suggestion €or an advertising device which
you have forwarded has considerable merit, but
we doubt whether a patent can be secured upon
the same. We would, nevertheless, advise that you
have a search made upon this idea. A long focus
lens held at arm’s length will not magnify distant
objects. It produces a reduced size focal image of
these objects.

AUTOMATIC DIMMER, VACUUM TUBE,
MICROPHONE

(641) Kenneth Gold, Holyoke, Mass., submits
several ideas, the nature of which are made clear in
the answer.

We do not think very much of any of the
ideas which you have forwarded. The device for
automatically dimming automobile headlights is
decidedly undesirable. Supposing thut the operator’s
headlights are burning brightly and an automobile
with dimmed headlights approaches, it is evident
that the selenium cell will not act until the
headlights of the other automobile are well upon it.
1f, on the other hand, the rider is passing through
very rocky country, where it would be necessary
that the headlights be fully illuminated, and another
machine approaches with brilliant headlights, im-
mediately the headlights on the machine equipped
with the automatic dimmer, will be turned low.
Throughout various parts of the country different
flashes of light will cause a dimming of the device.
Lightning will likewise do this. The relay of such a
device would have to be extremely sensitive and the
vibration of the auto would probably close the
contacts when least desired.

Placing a magnetic plate around the anode of the
vacuum tube does not affect the working of the
vacuum tube to any great extent; your design does
not depart from the original three-element valve;
consequently it is not patentable.

Making a microphonic attachment to be inserted
in place of a needle in the reproducer of a phonograph
means that you automatically lengthen the neecdle
and create a different angle of the same with reference
to the phonograph disc and the reproducer and,
therefore, do not get the proper vibrations of the
needle. The attachment is practically worthless
because the entire microphone is free to vibrate in
its holder, a very undesirable feature. Itslength does
not permit clear reproduction of maximum intensity.
We do not suggest a patent upon any one of these
ideas.

PERPETUAL MOTION

(642) Joseph Akelaitis, Baltimore, Md,, wutes
that he has produced two perpetual motion machines
which work, saying that the majority of machines
are not practical.

A. You will pardon us if we say that we doubt
the claims which you have made in your recent
communication. Our doubt is based on the experience
and theories of past and present generations, and we
would say that not only such machines are impossible,
but all which have as yet been called to our atten-
tion. are absolutely impossible, both theoretically
and practically.

Ever since the law demanding that a working
model be submitted when a patent for a perpetual
motion device is applied for, went into effect, no
patent on a perpetual motion machine has been
obtained. This proves our contention without even
permitting the shadow of a doubt,

RAILROAD CROSSING GATES

(643) Ivan Shiller, Del Rio, Tex., enters several
photographs of drawings and a description of a
railroad crossing gate which gate should drop when
a vehicle closes the circuit on a side road, said circuit
being in series with another closed by an approaching
train. Papers submitted to us are sworn to and wit-
nessed to establish priority.

A" There are many points about this crossing
signal which would make it entirelv. impracticable.
In the first place, if an automobile had already

passed the contact-making feature in the road and
the train were approaching but had not yet reached
the circuit-closer itself, it is evident that the auto-
mobile would be able to proceed across the railroad
track without any interference. This is as it should
be, but if, instead of an automobile, an ordinary
horse and wagon were approaching the gates and
had already passed the road signal, this horse and
wagon would meet the train right on the track, due
to the diferences in speed.

If the road signal is placed too far away from the
track it becomes inapplicable because automobiles
may happern to be stalled along the road. If, on the
other hand, an automobile were approaching from
one side, just in time to close the circuit, and another
machine had already proceeded halfway across the
tracks ir the opposite direction. the descending gate
would cause the second machine to stop upon the
track.

Your feature is very expensive, mdeed. It is
elaborate. It necessitates differences in road design
as well as signal equipment. Such changes in road
construction are not advisable because they make it
necessary for train crews to operate on roads far

Don’t Lose Your Rights

Before disclosing your invention to
anyone scnd for blank form “Evidence
of Conception” to bhe signed and wit-
nessed. A sample form together with
printed instructions will show you just
how to work up your evidence and
establish your rights hefore filing appli-
cation for patent. .\s registered patent
attorneys we represent hundieds of in-
ventors all over the U. S. and Canada in
the advancement of inventions. Our
schedule of fees will he found reasonahle.
The form “kvidence of Couception”
sample, instructions relating to obtaining
of patent and schedule of fees sent upon
request. Ask for them,—a postcard
will do.

255 OURAY BLDG., WASHINGTON, D. C.

“QOriginators of form Evidence of Conception®

bevond the railroad right-of-way. Your gate, there-
fore, presents the same difficulties which other gates
meet with—namely. there is no provision made for
permitting pedestrians and road traffic to escape
from between the tracks and vet not to permit future
traffic to cross.

It is advisable in gates of this nature to make an
apparatus which will be simple, which will ‘not con-
tain as many parts as yours does. and which will
operate with every degree of safety for stalled traffic
or slowly moving pedestrians, which will effectively
block further trathc and which is not located any-
where but on the railroad right-of-way, acting regard-
less of whether the ground is covered with sleet,

snow or tain or whether the temperature is 10 degrees

Lelow zero or 100 deyrees ubove. We do not suggest
applying for a patent upon your system and doubt
that it would find even slight favor.

Your method of establishing priority is very good
indeed, and this letter to vou will further establish
your claim. lowever, in view of the inefficiency of
this device, we doubt that such priority is at all
necessary. ‘

CRYSTAL DETECTOR

(644) William Borinski, Brooklyn, N. Y., sub- ‘
mits a sketch of a crvstal detector for radio receiving
sets, having a plurality of adjustable contacts touch-
ing the crystal. |

A, There is nothing new in your crystal detector.
A multiple contact point is not as good as a‘'single
contact. We do not believe a patent for it would be
granted..

Q'

to its patentable nature.
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CAN OPENER

(645) R. Henkel, Fort Wayne, Ind., submits a
sketch of a can opener having a cutter and a pair of
guide rollers to grip the rim of a can. He requests
our opinion on the device.

Your idea of a can opener seems novel and
quite clever. Many cans, however, are not supplied
with a rim large enough to hold the friction wheer,
and these cans differ with regard to their sizes.
You have made absolutely no provision for these
size variations and styles in your device. Conse-
quently, although the system is suited for a certain
type of can, it could not be successfully operated on
other forms or styles of such cans. No doubt twisting
the tool will enable it to fit smaller cans, but in
doing so the cutter is not presented at its most
efficient angle. We, therefore, would not suggest a

. patent upon this system.

MINERAL LOCATER

(646) Arch 8. Dixon, Natchez, Miss., asks if any
patents on a mineral locater have been taken out by
a Mr. Chayko, a Ukrainian engineer.

A. There have been no patents taken out in the
Patent Office at Washington, D. C., for a mineral
locater by anyone known as Chayko. We are giving
herewith a list of patents on mineral locating devices
for your benefit. A recent patent application for
such a machine has been made which, if it works,
will excel any other device heretofore placed upon
the market. Unfortunately, the inventor is a poor
man and cannot obtain enough money to Luild the
experimental model.

367,422 Mellet, August 2, 1887; 961,298 Jewell,
June 14, 1910; 817,749 Brown, April 17, 1906;
811,188 Schmid, Jan. 15, 1907; 737,866 Pike, Sept. 1,
1903; 1,163,468 Schlumberger, Dec. 7, 1915; 736,411
Leonard, Aug. 18, 1903; 672,309 Brown, April 16,
1902; 274,882 Brown, Mar. 29, 1883; 615,910 Brown,
Mar. 20, 1900; 589,849 Brown, Dec. 31, 1901;
686,632 McClatchey, Nov. 12, 1901; 714,775 Brown,
Dec. 2, 1902; 681,654 McClathey, Aug. 27, 1901;
412,924 Kester, Oct. 15, 1889; 380,842 Williamson-
Hickins, April 10, 1888; 367,511 Mellet-Prince, Aug. 2,
1887, 293,518 Prince, Feb. 12, 1884; 817,736 Draft-
Williams, April 10, 1906; 727,077 Brown, May 5, 1903;
308,908 Lighthill, Dec. 9, 1884; 1,163,469 Schlum-
berger, Dec. 7, 1915; 1,092,065 Lowy, Mar. 31, 1914;
1,240,328 Fessenden, Sept. 18, 1917; 1,325,554 Carl-
son-Hanson, Dec. 23, 1919, 1,045,575 Lowy, Nov. 26,
1912; 1,248,380 Nelson, Nov. 27, 1917, 1,241,197
Conklin, Sept. 25, 1917.

AIR PRESSURE DEVICE

(647) John G. Raynes, St. John, N. B., Canada,
enters a very elaborate design of an aspirator, using
water under pressure to develop uir pressure. He
wants our advice,

A. Suppose that we admit that everything you
say is true, then as the old adage goes, * Now that
vou have it, what are vou going to do with it?” No
doubt you are delivering a small quauntity of air at
the delivery point, the pressure of which air is about
twenty pounds per square inch, if that high. This
uir can be used for no practical purpose except,
perhaps, supplying a slight air force for a torch or
other form of blow pipe for small brazing and solder-

ing. The device is no more efficient than existing
devices. b
STEEL RAILROAD TIE
(648) Karl E. Mann, Mt. Bethel, Pa., asks

whether a steel railroad tie is patentable.

. We do not know whether or not your stecl
tie is patentable, inasimuch as you have not submitted
any drawings or description of the same. We would
suggest that you have a reliable patent attorney
make a search for you.

We doubt if the idea is of any value for the simple
reason that many stecl ties have been designed and
up to the present time few, if any, are employed in
this country. The railroad companies find it far
easier to use wooden ties which are acknowledged to
be nearly as safe as the steel ties. These latter may
be replaced readily, they last for a great many vears
and do not rust or corrode. The concrete tie, also
patented, is seemingly superior even to the steel tie.

STATIC ELIMINATION

(619) Harold V. Miller, Paonia, Colo., suggests
that a cage be placed around the antennae and
grounded to eliminate static, the idea being obtained
when he read an article in SCIENCE AND INVENTION
which stated that radio messages could be received
in a tunnel.

A. Your theory regarding radio reception and
method to eliminate static is not practical for the
simple reason that a complete wire or metallic cage
not only effectively screens the static but also the
receiver of the radio waves. Consequently, although
the waves penetrate the tunnel, this tunnel presents
no real grounding effect (see Rogers Underground
System, March, 1919, and June, 1919, issues of this
journal). If the tunnel is of metal and closed at both
ends, or a train carrying an outfit is passing through
a railroad truss completely enclosed, radio waves
have no effect on the antennu. The cage, therefore,
would eliminate nearly all of the static and the
signals as well.

VARIO-COUPLER

(650) C. E. Cardwell, Jackson, Tenn., desires
our opinion of a vario-coupler with a tapped secondary.
A tapped secondary for a vario-coupler is
nothing new and it has been tried experimentally
numberless times. . There is very little gained, inas-
much as shunting a variable condenser across the
secondary serves the same purpose and produces a
much better effect. The wave length is changed by
varying either the capacity or the inductance, or both.

1922

CAN YOU

think of a simple, practical fdea
that will fill one of the many re.
qQuests we have on file for new inven-
tions? It may mean afortune for you.
Thousands of thingsare needed RiGHT
Now. Your brainscan help. Send to-
day for our great new book—*‘Inven-
tions and Trade Marks, Their
Protection and Exploitation’’

and learn more about making
money from ideas than youever
knew before. It tells many
things that are wanted,
€00, A postal will do—
it v froe.

PATENTS
ADVERTISED
For SALE FREE
In INVENTION And

MANUFACTURING
SUPPLEMENT.

Publishe@ for the
men with an Ides.
Bend for free sample
copy. One year'sgub-

- scription 50¢

We help our olienta,
without charge, to ges
the dollurs out of thels
ideas-——huaving facllities
none othera possess.

Advice free.

Don’t delay—get tne
book at ooce. -

AMERICAN
INDUSTRIES, INC.

225 Patent Dept,,
WASHINGTON, D. C.

3 sent free. Our
77 years of experience, efficient service, and fair dealing aa-
sure fullest value and protectlon to the applicant. T
i read by all inventors.

Scientiflc American should be

MUNN & CO., 618 Woolworth Building, New York

Tower Bldg., Chicago, lll. 611 Hanna Bidg., Cleveland, O.
¥ Scientific Americar Bldg,, Washington, D, G,
Hoburt Bldg., 682 Market St., San Francisco, Cal.

jesz.

PATENTS—TRADEMARKS
Thirty-five years’ experience. Send model
sketch for opinion as to patentability. Free

or “Inventors Guide.” Highest references
and personal attention assure best results.

FRANKLIN H. HOUGH
520Washington Loan &Trust Bldg.,Washington,D. C.

C. L. PARKER

Formerly Member Ex-|

amining Corps. U. 8.
Patent Office,

PATENT LAWYER
Bldg.

MeGill
Washington, D. C.

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, *Protecting, Explolting
and Selllng Inventions,’”” gent upon request.

o " Study
Wegﬁ??)geoé( J?Jr_aefy Med lClne

Qpportunity to work way through
ool, make up pre-medleal cred
its. For catalogaddress Dean .

Chicago Medical School
3830 Rhodes Avenue, Chicago

;*****************t*********

% Do you know the stars? It's easy with thei
« %*
x

£ RADIUM~STAR-MAP:

4 Itshines at night. 4 feet long, accurate, well mounted. Stars
and connecting lines marked with guaranteed Radium ¢ ompound

¥ Usedand endorsed by leading colleges, universities. hlgh achoals. X

<4 scouts, and amateur atar students. Price $8.50 vostpaid, Sample »
Radium card of familiar stars free. Order your mac today. (1&874)

E.W. SUNDELL, 225 N.Grove Ave.,Dept.12, 03k Park 1M, 1
L2828 0.8 8286800555884 60222282

Sell our wonderful

a esmen tailored toorder,$29.50, virgin

wool suits and o’coats direct

to_wearer—all one price — $20.00 _cheaper than atore

prices. You keep deposit. Everything guaranteed. Big
swatch outfit free; protected territory for haostlers.

J.B. SIMPSON, Inc., Dept. 149 831 W. ADAMS ST., CHICAGO

A Job For Life i Cood Pay

and Treatment,

Annual Vacation and Sick Leave, under “Uncle Sam,”
is open to you If between the ages of 17 and 65. Our free book
“B-41" will tell youabout it. Write today. CHICAGO CIVIL
SERVICE COLLEGE, 807 Kesner Bullding, Chicage

AccreditedDayand Even-
ing Courses leading to the
Degree of




Science and Invention for October, 1922

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-
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New Talking

“Movie” Process
By EDWIN HAYNES
(Continued from page 550)

s
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long secries of experiments with mechanical
devices such as shutters and mirrors, he

found that they were not available on account |

of their inertia. In every instance this resis-
tance caused a time-lag. Light is too rapid
n its motion to be varied in its intensity by
any device actuated mechanically. The
difficulty was finally overcome by the appli-
cation of a basic principle unlike any hereto-
fore emploved for this purpose, and by which
light is varied without involving any moving
part and is not affected by extraneous vibra-
tions fram any source.

The first attempt to solve the difficult
problem of recording sounds photographi-
cally was made by Ernest Ruhmer about
twenty yvears ago. He used an arc light
and a fixed lens. Ilis device was called a
photographone.

Other experimenters endeavored to improve
on this method by employing V-shaped
mirrors, incandescent lamps and other
vibratory agencies for varying the intensity
of light.

Thev ull had to coutend with the sluggish
action of moving parts. It is in the essential
particular that it has not u single moving
part that the photomugnetograph differs
from all previous devices. Tn consequence
of this there is no time-lag, it cannot get out
of order, is fool-proof, us the saying 1s, and
cannot wear out.

The photomagnetograph is in the shape
of a tubular cylinder containing o chemical
solution, and another element around which
15 wournrl a magnetic coil of many turns.
When the sound waves, in terms of electric
pulsations, are conveved to this instrument
they are transformed into light vibrations of
varying intensities, which in their turn corre-
spond to the original sound values. These
vuriations ure photographed in varying shaded
parallel lines, or stnmations, ut right angles to
the direction of the moving film. The photo-
magnetograph is so compact that it can be
reudily attuched to any standard motion-
picture camera.

THE PHOTOTRON

[n the reproduction of the vocal or instru-
mental sounds of a photo-drama, us recorded
on the film margin, the phototron is employed.
It 15 uttuched to a standard projector and
requires no additional attention on the part
of the aperator. This instrument involves
the principle of the photo-electric cell, a
device well known to physicists and electrical
engineers. A properly constructed photo-
electric cell will convert light values into
electric values and was suggested by the fuct,
long ago observed, that surfaces when charged
with negative electricity lose that charge when
exposed to light. The photophone has
severul electrodes, und is served by an electric
battery. Itis so, sensitive that it will respend
to light emitted by a candle seven miles

emoverd and even to light emanuting from
distant stars.

At the instant the filin begins to unwind in
the projector light from a strong source
passing through the photographed sound-
recor is given variations in intensity cor-
responding te those produced by the recording
instrument (photomagnetograph) when the
record was made. These varying light
vibritions upon their emergence from the
film register impinge upon the phototron,
which reconverts them into electric impulses
of equivalent intensities, and at the sume
time amplifying their relative values. This
conversion 1s accomplished by the electric
discharges setting up electric pulsations,
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WANTED-

for murder!

$1,000
REWARD!

N adirty, 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 canbecome afinger
print expert, too. Can you imagine a more fas-
cinating line of work than this? More trained
men arz 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 hiome in
your spare time.

Free Course in
Secret Service

For a limited time, we are making a special
offer of a Professional Finger Print Qutfit
absolutely free and FREE course in secret
service intelligence. Mastery of these kindred
professions will open a brilliant carecr for you.

This coupon will bring you FREE book and
details of this great offer. Don’t wait until
the offer has expited. Fill in the coupon now.
Mail it today.

University of Applied Science

Dept. 5337, 1920 Sunnyside Ave., Chicago, Ill.

UNIVERSITY OF APPLIED SCIENCE
Dept.5337 1920 Sunnyside Ave., Chicago, Il
Gentlemen :—Without any obligation whatever, send
me your new, fully illuatrated FREEDbook on Finger
Prints and your offer of a FREE course in Secret
Service Intelligence and the Free Professional Finger
Print Qutfit,

Name ———- -

Address

Presgent
Qccupation— -
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BUILDING TRADES
NEED MEN!

Thousands of gdci jobs
at good salaries

HE business tide has turned! And the build-
ing trades uare leading the way back to
prosperity! Government experts estimate
that more than four billion dollars will be spent

for construction this year.

Today the most vital need of this great build-
ing program is men—trained men—men who can
step right in and do the skilled work that build-
ing construction requires.

There is a simple, easy, fascinating way by
which you ecan prepare for a good position, at
a good salary. You can do it right at home, in
spare time, no matter where you live, through
the International Correspondence Schools.

All we ask is the chance to prove it. That’s
fair, isn't it? Then choose the work you like
best in the list below and mark and mail this
coupon here and now.

- ——— — — TEAR OUT HERE - — — — — -
INTERNATIONAL CORRESPONDENCE SCHOOLS
Bex G171-C, Scranten, Penna,

Without cost or obligation, please tell me how I ecan
qualify for the position or the subject before which I huve
marked an X in the list below:

TECHNICAL AND INDUSTRIAL DEPARTMENT
Architeet (Surveying and Mapping
Architectural Draftsman  [JUGas Engine Qperating
Blue Print Reading (JAutemobile Work

(Building Foreman [JAirplane Engines

Concrete Builder Plumber and Steam Fitter
Contraector and Builder I'lumbing Inspector
OStruptural Drattsman Foremun Plumber
Struetural Engineer Heating and Ventilation
Electrician Sheet Metal Worker

OElectrical Engineer Steam Engineer

[Ollectrical Contractor iilroad Positions

U Electric Wiring Chemistry

Mechanical Engineer CPharmaecy
Mechanical Draftsman [ Metallurgy

OIMachine Shop 'ructice Mining Engineer

OToolmaker [JNavigzation

[JCivil Engineering (JMuthematics J Radio

BUSINESS TRAINING DEPARTMENT

(OBusiness Management [JSalesmanshij

(3Industrial Munagement [J].Advertising

[JPersonnel Organization [Better Letters

OTraffe Management (IForeign Trade

{JBusiness Law Oshow Card Lettering

O Banking and Banking Law ONtenography and Typing

[0 Aceountaney [ Teacher

(including C.P.A.) []Civil Service

[ONicholson Cost ClRailway Mail Clerk

Accounting [JCommon School Subjects

O Bookkeeping [JHigh School Subjects

[CJBusiness knglish Cl1Hustrating

[Private Secretary [J€Cartooning

[Jiusiness {panish [JFrench

Name.

Street |
Aduiressmmmgss. . M, preie. . e S

City.

Occupation.. ..
Parsons residing in Canada gshould send this coupon to the
International Correspondence Scheola Cenadian,
Limited, Montreal, Canada.

OU can earn from $1 to $2 an hour in your spare time writ-
ing show cards. Quickly and easily learned by our new
simple “Instructograph” methed. o canvassing or solicit-
ing ; we teach you how. guarantee you steady work at home
no matter where you live, and pay you cash each week.

Full particulars and Booklet Free.
AMERICAN SHOW CARD SCHoOL

110 Ryrie Building Toronto, Can

MAKE BIG PROFITS CHARGING BAT TERIES
$20 Brings You an HB Chardes

Tong, easy terms on balance. No repairs or
renewals—no experivnce needed to operate.
BIG MONTHLY PROFITS will catry your of
shop overhead, Sizes for charging 8,
10, 16 or 32 bat-
teries. Write Tor
information

Money-back

guarantee.

Hobart Bros, Co.
Box $10, Troy, Ohiofl
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which are transmitted for further amplifica-
tion to the multiphone.

Inventors have endeavored to accomplish
this transformation by the use of an element
known as selenium. Although this element
has the peculiar property of being a conductor
cl clectricity in proportion to its exposure to
light, and of being a non-conductor of electric-
ity in the dark, it is inefficient.

Variations in its action in accordance with
changes in the intensity of light given access
to it cause an electric current to vary, but
it is not dependable. It is sluggish, gets
tired, slows up.

THE MULTIPHONE

In the intoning feature of the system, an
important advance has been made over
existing methods in the reproduction of sounds
and of their amplification.

Numerous attempts have been made to
devise an electrically controlled instrument
to magnify the tones of the human voice and
of musical instruments, but with one excep-
tion very little improvement has been made
upon the principle ol the well known Bell
telephone receiver. The departure made in
this phase of the photophone system consists
in the application of the sympathetic note
effect, as 1s done in the octaphone. Seven con-
icul diaphragms are used ranging in diameter
from three to eight times that of the usual
phonograph diaphragm, [rom which thesounds
are directly intoned. The usual horn with
its objectionable throaty effect is dispensed
with, for although some reduction in amplifi-
cation results from its elimination, the vastly
improved quality of the reproduction more
than compensates for its omission. The
diameters of thesevenreproducing diaphragms
are so graded that the series respond to the
seven octaves of the piano, each diaphragm
to an octave. By a process of selection, the
series of diaphragms so respond that all of the
music being intoned is rendered in all of its
richness of tone and detail of color. Such is
the flexibility of the device that the multiplic-
ity of the sound combinations emanating
from a large orchestra, or the subtle phrasing
of a single singer or musician, are accurately
reproduced.

In the production of screen drama, the
prattle of a child, the whispered nothings of
lovers, the striking of a match, subdued
lnughter are all renderel]l with strict fidelity
to nature.

Scientists and expert electiical engineers
have expressed approvul of the Photoplhone,
including Samue) O. Hofiman, a scientist and
electrical expert, who was in the Science and
Research Division of the United States Army
during the great war, and who invented a
wonderful 1instrument for detecting the
approach ol the enemy in the dark, called
“night seeing”; Frederick F. Brush, an
electrical engineer, well known in this country
and abroad, and others.

A fact in evidence that important basic
principles ate collectively employed in the
photophone is that two of the features of the
system can he applied to other uses. The
photomagnetograph can be embodied in an
mstrument for recording cable and wireless
messages or other signals, with marked
advantages over present methods sluggish in
their action. It can also be made to serve
as an electrometer for measuring the magnetic
lines of {orce of any magnetized body, such
as magnetos, at present an inaccurate process.
The phototron can be emploved in an instru-
ment to which the inventor has given the
name Photopyrometer, to determine the
highest temperatures known to science. Such
determinations cannot now be made, in
consequence of which frequent losses are
sustained in important industries.

Apurt from its use in the motion picture
art, the new instrument can be made to serve
as a super-phonograph in hotels, restaurants
and cafes of the better class, club rooms and
auditoriums, for the production of selections
from operas, oratorios, svmphonies, and all
forms of concert music.

A e
Bruadcasting over WWJ—Detroit News,
1922, 8:30 to 10:00 P, M. ‘‘Listen (n.”
Gibsen Melody Maids concert.
WWJ—Detioit News Concerts are heard at great

ctober 14,
Hear the

distances. Tune in on above date aud hear the
wonderful musie possible on Gihson Instruments.
You, too, will want to own a Gibson.

New friends. new pleasures, new and Interesting
experiences, invitations galore — dinners, dances,
week-end  parties, outings—are some of the good

things playing a Gibson brings Into jyour life.

are easlly learned 1In

. spure time without pre-
vious knowledge of musie.

Instraments A few sweeks of pleasant,

interesting  study and
vou'll be able to play. And there’s no other joy in
life quite equal to liearing music you make on your
own instruments.
$5.00 Monthiy buys a Gibson. The ultimate in con-
struction, finish, tone quality and volumne. JBuilt like a
violin. Adjustalle bridge, non-warpable tru%s sod neck.
‘Thirty o'her exclusive Gibson features. Guaranteed
for life. Nou-Gibson instruments exchanged.
Make $25 to $200 weekly selling, playing. teaching.
Own u high cless, exclusive buslness. e furnish
stock, advertise, help sell, catry accounts.
easily sold on centidential eredit pian.
Send for FREE catujog, FREE musie and Informa-
tion about Mandolin, Mandola, Mande-cello, Mando-
bass, Guitar, Harp-guitar, Mandolln-banjo, enor-
banjo, Cello-banjo, Guitar-banjo. If interested in
Agency, check lhere........ ... Teacher?......
Clip, check and mail this ud today.

GIBSON MANDOLIN-GUITAR CO.
1630 Parsons St. Foreign Dept.

Kalamazoo, Michigan 25 Broad St., N, Y. City

Gibsung

Learn by Mail to Play
Your Favorite Instrument

Of all the arts, music has the widest popular nppenl.
You hear orchestras, bands, singers, instrumental soloists
everywhere you go—at dances, in theaters, hotels, amuse-
ment parks, ete. There has never been such a great
demand for musicians ag now. Play any instrument and
the way is open to you for earning big money,

The University Extension Conservatory now places at
your disposal the teaching experience of some of the
greatest Master Musicians of both America and Europe—
lesgons that are no less than marvelous in their simplicity
and thoroughness, leading you from the first rudimentsa
of musie to & complete mastery of your favorite inatru-
ment. Endorsed by Paderewski. You are taught and
coached every step of the way by the individual inatruc~
tion of a specialist.

What Instrument Interests You?

Write, telling us the course you are interested in—
Piano, Harmony, Voice, Public School Musie, Violin,
Cornet, Mandolin, Guitar, Banjo or Reed Organ —and we
will send our Free Catalog together with proof of how
others, both beginners and those more or ress advanced
in music, have made wonderful headway under our
instruction methods.

UNIVERSITY EXTENSION CONSERVATORY
665 Siegel-Myers Building, Chicago, lil,

YOUR OWN BATTERY
You cun do-it — without removing your
battery or even disconnecting terminals.
‘I'ne Yalley Battery Charger wiil end your battery
troubles. Plugsin on lamp socket; ciampa
to battery. annot overcharge or harm
battery. "Price $18.00. Send for bookles.

Valley Electric Company
partment S. ST. LOUIS, MO,

fr e, S ?N

EARN AT ROME >+ G DURING SPARETIME

Write for book. ‘*How to Bacome a Good Penman,"” and besutiful
D.

specimens. Free. Your name on card if you encloae stam
F. W. Tamblyn, 424 Ridge Bidg., Kansas City, Mo.
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$375.15 0NE DAY
'IH.'l‘ﬂlS MAINE

Profitable--cash pours in--Crisp-
ettea dclicious--people can’t get

enough --come
3h sgainsndagain &
N fOT more 3

NOW is the time of opportunity! Good times
coming back, Conditions growing better,
Make and sell Crispettes with this machine,
Chances for quick sucgess bright. It’s the
business for you. Gibbs reports $50 pro- ¢
fit the first night. Ira Shook, Flint, took in
$375.75 inoneday. Kellogg $700 ahead §§
after two weeks. $1,000 month easily pos~ §
sible. You will make money from very
start. You won't be scrambling for a job.
Won't have to take reduced wages, You will
have made your place. Will be on the road to
fortune. Demand for Crispettes enormous. A
delicious confection. Nothing like jt. Ama
ing profits. Little capitalrequired. Expe
ence unnecessary. Send post card forillus-
trated booklet. Containg enthusiastic letters
from successful men, Shows their places of
business. Tells how to start. How to succeed, &
and all other information needed. It's free. 8§
Write now. £
LONC EAKINS COMPANY
1053 High Street Springfield, Ohi

4

W INALL
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 rebuiit
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 25% to 509 less than you would
pay elsewhere. Send for our big free motor
book—see for yoursell 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

repaired or taken in exchange

THE FUERST-FRIEDMAN CO.
CLEVELAND, OHIO

¢*“Reliability Built In*’

= i

SEND FOR THE INTERNATIONAL CATALOG

Qur net price 1ist
of auto bodies
and body sun-
pliesat Whole-
sale Prices.
Save big
money by
buying Direct
frou. Factory.

For FORD, CHEVROLET, DODGE
Prices from $27.85 up

INTERNATIONAL BODY WORKS, 914 W, Ohio-Street, Dept. 4, Chicago, llinols

You can learn by our modern ang orig«
inal gystem of instruction every part
of the Watch Repairing Trade at home
as good or better than at a shop. WYou
con earn monay while learning and secuie B
} well paying position or atart in bualness after
< l:ompqetimt our course of instruction. Good
watch repalrers arealwaye [n demand and earn
from §30 hw 365 per week. Fur particulars

i it *= apply to the
MILWAUKEE SCHOOL OF WATCH REPAIRING. 168 Mason St.. MILWAUKEE WIS

il o g »
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Preventing Dust
Explosions
(Continned from page 551)
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Sommommnmn

I

the second combustion not only tears the
walls of the grain elevator away from their
reinforcements, but generally wrecks the
entire plant, killing all within the danger area.
More than a mile from this plant buildings
were shaken. The explosion was felt 1n
Benton Harbor, fifty miles away, where
windows were rattled by the blast, and
individuals more than one hundred miles
away reperted hearing the detonation,

How then are we going to prevent future
explosions of this nature? How are we going
to save the money losses, to say nothing of
the loss of lives resulting from such calamities?
It is evident that we cannot prevent dust in
such grain elevaters or plants. Therefore,
our next recourse i¢ to remove it as quickly
as it is formed. There are places where it 1s
formed, and where it cannot be eliminated,
even though we use exhaust funs in and
around buffing wheels, grinding wheels, ctc.
It is deposited cn rafters and walls where one
cannot remove it without sweeping it away.
If, however. an atternpt were made to sweep |
during the davtime, while all the machinery
was in gperation. it would subject those em-
ployed there to still greater hazard than the
one under which they were working. Nat-
urally our own common sense would tell us
that cur best recourse is to remove whatever
dust iz deposited as quickly as it comes to |
rest, and one engineering concern tackled the
problem in that way

This dust-collecting system which we
illustrate 1s for removing dust from walls,

ceilings and floers. There are more than four |
hundred inlet valves in the elevator shown, |
and there are about 11,000 feet (over two |
miles) of piping 2 inches to 6 inches in
diameter, run throughout the building.
Suction producers in the form of a series of ‘
reverse blowers, acting in this manner as
exhaust fans, are connected to these pipes.
There ace four of these pneumatic units and
each will have three collectors placed in its
individual circuit. The first of these collectors
separates the grain from the dust. A second
will remove 90 per cent to 95 per cent of the
dust; a third will remove the remainder,
leaving the air clean to pass through the
reverse blowers. An undertaking of such
immense proportions has never been at-
tempted heretofore, and the amount of dust
(three curloads per day) picked up from a
plant of this nature would be sufficient to
clog any type of machinery. Consequently
the dust collectors have to be interposed in
the piping system. Flexible non-resisting
metallic hoses enable the operators to pick
up dust and grain from the walls and floors
at any point 50 feet from the inlet of the
piping system. As shown in the illustration,
the operator merely walks through the build-
ing with his large sweeping nozzle und picks
up every particle of material from the tloors,
making the floor resemble a newly washed
section. Nevertheless, the operation must be
continued throughout the day, as inhalf an
hour the floor is again so thickly coated that
one could never see where the floor com-
menced. It is obvious that if such speedy
removal of comnbustible material is maintained
should the dust in the room be ignited a
slight pufl might occur, vet a disastrous
explosion could not take place, as the air
would at no time be laden with a sufficient
quantity of material to permit the propaga-
tion of the flame through it. The human life
hazard is tlierefore materially decreased.

Photos and data courtesy B. F. Sturtevant Company.
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HIGH SCHOO
COURSE IN
IWO YEARS

You Want to Earn

Big Money!
And you will not be satisfied unless
you earn steady 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 a plan whereby youcan. We
can give you a complete but simpli-
fied high school course in two years,
giving you all the essentials 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 requirements 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.726, Drexel Ave. & 58th St., Chicago

American School
Dept.H.726, Drexel Ave,and 58th St., Chicago
Send me full information on the subject checked
and how you will help me win success.

«w.Architeet Lawyer

..... Building Contractor Machine Shop Practice
....Automobile Engineer ... Photoplay Writer

..... Automobile Repairman ....Mechanical Engineer
....Civil Engineer  _ . Shop Superintendent
...Structural Engineer ... Employment Manager

...Business Manager

. ....Steam Engineer
..... Cert. Public Accountant

..... Foremanship
....Accountant and Auditor ....Sanitary Engineer
....Bookkeeper ....Surveyor (& Mapping)
....DraftsmanandDesigner .Telephone Engineer
....Electrical Engineer
....Electric Light & Power
General Education
Vocational Guidance
Business Law

:Fire Insurance Expert
Wirelesg Radio
ndecided

Name

Address..
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“Open Sesame!”

L] BABA murmured the magic words, the
cavern door swung open and costly trea-
sures lay at his feet.

You, too, have an “open sesame’’ to the treasures

of the world. It is advertising.

Read the advertising and you open the door to
countless comforts and conveniences you other-
wise would miss. For advertising will spread
before you the product of fields, looms and fac-
life
easier, happier. more interesting and more fruit-

tories the world over—things that make

ful for you and your family.

There is no questioning the real benefits that
come from regular and systematic reading of

the advertising columns. No other one thing

will give you such economy and keen satisfac-
tion in buying.

Advertising is far too important to be over-

looked.
©

Read 1t.

It 1s a profitable practice.

Wires for Radio

MICO

COTTON AND ENAMEL
WIRE ON 1{-15.1 LB. SPOOLS

Antenna Wire Ground Wire
BULB LIGHTNING ARRESTER

Specialists 40 Enamel

Metals & Insulation Co. of America
200 Fifth Avenue - New York City

" i)

VARIOMETERS } $3.00
VARIOCOUPLERS | each
VARIOTUNERS  $5.50

Wave Length 150-1600 Meters

Complete and guaranteed.
FREDERICK WINKLER, Jr. 393,Sumbus Ax

Send for bulletin.

.,
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Radio for the
Beginner
By ARMSTRONG PERRY
E (Continued from page 572)

same though very ditferent in appcearance
from single-laver or bank-wound coils, one
usually is hung like a gate, swinging open and
shut while the other is stationary.

Often a beginner sees a zigzag line of about
the same dimensions as some of the induc-
tance symbols and assumes that it too mcans
inductance. This 1s o mistake. Zigzag
means reststance.  All material resists the
passage of electricity to some extent but in
radio circuits it is often necessary to put in
wire or other material that will furmish so
much resistance as to cut down considerably
the amount of current passing through it.
Excess current will ruin the filament of an
electron tube just us surely as excess water
pressure will burst o pipe. So a resistance
coil, which with its tongue and base is called
o rheostat, 1s put in to regulate the flow of
juice.

When a pair of short parallel lines interrupt
the continuity of an otherwise continuous

| line 1t means there is a condenser at that

point. The symbol is a clear one, for the
condenser. in effect, is usually two metal
plates with air, glass, oil, mica or some other
non-conductor between. A diagonal arrow
across the paralle] lines means that the con-
denser is variable. By turning a knob or
making some other adijustment its etfective
capacity is increased or decreased.

An arrow peint resting on a short, heavy
line mean: o crystal detector. The point
1s the cat whisker or movable crystal and the
heavy line the stationary crystal. This is
the valve which, with the help of the coils
m the phone, cuts down the very rapid oscil-
lations of the radio current and delivers to the
diaphragm of the phone a series of magnetic
mpudses which muake it deliver sound waves
at a rate accommodated to the human car.
The symbol for phones could hardly be
mistaken for anything else unless 1t mught
be a pair of spectacles.

Another type of valve, the electron tube
already mentioned, looks more complicated
on the diagram and is more complicated than
it looks, though that does not prevent persons
from using it who are entirely ignorant of
what part it plays in their pleasure. Firs
there is a circle to indicate that the clements
are enclosed in a glass bulb or tube. Then
there is an angle or a finger-shaped line for the
filament, that part that gives forth light
when the juice is turned on. The zigzag
line is the grid, which in most hook-ups
receives the impulses brought in through the
antenna and uses them to affect the flow of
clectricity (rom local batteries through the
tube. The third element in the tube is a
straight line or a rectangle indicating the
plate.

Wherever such a tube is shown there are
as a rule two rows of parallel short lincs con-
nected with it. Theyv are at right angles to the
lines that connect with them. Each row is
composed of alternate short and longer lines.
The shorter lines are sometimes thicker than
the others. At one end of a row frequently
appears the plus sign (4) and at the other
end the minus sign (-——). These are batteries.
Although the diagrams are alike, exccpt for
the length of the rows, the batteries are very
different. The shorter one, counect. d to the
filament by the shortest route, is culled the
“A’ battery. It is a heavy contraption,
usually filled with lead plates and sulphuric
acid. Contrary to expectation it delivers
a lower voltage than the ‘B’ battery, which
is a clean and compact little box. The latter,
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if connected directly to the filament, burns
it off in an instant and spoils a tube worth
$5.00 or more. The plus side of it is always
in the direction of the plate, for the current
is assumed to pass out of it in that direction.
The filament is safe if the thing is hooked up
that way.

These are the principal symbols found in
radio diagrams. Switches are often left to
the 1m:1g11mt10n or the discretion of the
man who follows the diagram since many of
them are matters of convenience rather than
of necessity. The lightning switch and
lightning arrester ought to appear in diagrams
oftener than they do. A house fired by
lightning Dburns just as quickly, and an
insurance adjuster who learns that protective
devices were missing is just as obdurate, as
though the tearful loser did not point to
diagrams in government and other reliable
publications to show that he -did the best
he knew how. A switch is shown in a dia-
gram by a break in the line which obviously

can be closed at will. If a particular type
of switch is required, it is shown.

For convenience in mentioning elements
of a Jiagram in an accompanying description.
inductances, condensers and other devices
which occur several times are numbered and
lettered. ““L1" means first inductance coil,
C2" the second condenser and so on.
Except in the case of inductances, the letters
used are generallv the initials of the name of
the apparatus. “D" stands for Detector;
T for Telephone or “P’ for Phone; “C”
for Condenser. The letters “P”" and “8”
when placed near coils that are close Logethel
usually signify “ Primary” and '*Secondary”
respectively. The primary coil is the one
that first receives the current and  the
secondary the one in which it is induced. If
the current is put in at the other end of such
a picce of apparatus the secondary coil
becomes the primary and the primary coil
the secondury.

When two ceils cross each other at right
angles that signifies a variometer or a vario-
coupler. If a line passes from the end of one
coil to the end of the other it 15 a variometer,
but if lines from the ends of the respective coils
pass Lo separate circuits it 1s a vario- coupler
which serves to connect the antenna circuit
with a secondary circuit as a loose coupler
does.

Dotted lines mean wires or apparatus that
may be inserted but that are not operative
as the diagram stands.

Loud speakers and some other bulky and
distinctive devices may be indicated by
symbols that closely resemble their gencral
outline:.

A radio chart seems as complicated to the
novice as the reading chart does to the
primary pupil on the first day of school, but
in a few days, if he keeps aflter it, he can
draw diagrams himself as blithely as though
there were not many things vet to learn. A
radio catalogue, or preferably a bunch of
them, will do even morc to associate the
symbols with the apparatus itself than a
text-book, for the book in the nature of the
case can hardly use as illustrations pictures
of all the devices we find upon the shelves of
the radio shops. Text-books must be im-
partial but when we purchase we must select
the product of a particular manufacturer.
Learning to know the apparatus by sight and
name will save many an embarrassing moment.

Learning to read a diagram will pave the
way for diagramming our own hook-ups,
which is a very desirable but neglected prac-
tice.  Many a man who has sweated, slammed
and sworn because his receiver would not
work could have detected and corrected his
errors immediately if he had sat down with a
picce of clean, white paper, a good black
lead pencil and o spirit of calm deliberation
and reduced his complex mess of wire to lines
which he could clearly trace to their various
connections.
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Balances in your hand
E as naturallyas a Colt45

Here's an “eye-opener’ for the man who has
always used the old style frame. A well de-
signed, substuntiu[ly built hack saw frame—has a
perfect “han s any length of blade from
% to 12 inches, .md can be set to cut in four
directions without 1em0\1ng the wing nut. A
constant tension on the bolts holding the Dlade
and a positive adjustment on the tubular back
saves cuss words and much valuable time when
changing blades. Hard rubber checked handle
and strcam line design. A Hack Saw Irame
vou will always swear by—never al.

Ask for Starrett Pistol Grip Adjustable Hack
Saw Frame No. 169. You can get it at almost
any hardware store.

Write for Catalog No. 22 “LE” and the Supple-
ment describing the new Starrett Tools.

THE L. S. STARRETT CO.

The World’s Greatest Toolmakers,
Manufacturers of Hacksaws Unexcelled

ATHOL, MASS.

The Storrett Hack Saw Chart
™ and * Hack Saws and Their

y Use* (a standard reference
book on the subject) will be
sent free on request.

Use Starreft Tool

T I (TR IHHE

The Highest Development In Radio Protection

Ordinary common sense will lead the average radio user not
only {o comply with the rules of municipal authorities to
insure the safety of his radio equipment, but he will do it
to make possible clear signals and c¢njoyable entertainment.

THE BRACH VACUUM
LIGHTNING ARRESTER
has demonstrated its superi-
ority through over 16 years
of service to the big railroad
and telegraph companies,
large fire alarm systems and
the U. S. Army. It is built
up to a standard—not down
to a price.
Listed by the Underwriters’

Laboratories

i

m

Indoor Type $2.50

L. S. BRACH MFG. CO., Newark, N. J.

Makers of Solderall—Mends Metals; Connects Wires

REPRESENTATIVES - Pacific States Elec. Co., San Francisco, ;
Los Angeles, Oakland, Seattle, Portland, Spokane. Outdoor Type $3

UHIHIH]IHHMIIIIIil AT s

COAST
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NCE the Krakauer Reproducing =

Piano is heard, there is born an ir-
resistible desire to possess this magnifi-
cent instrument! For it mirrors the
inspiring art of the masters of the piano-
forte and unlocks the treasure house of
the world's greatest musical composi-
tions. Designed in both Upright and
Grand Models.

Catalog of upright. grand, player and
reproducing pianos on request

KRAKAUER BROS.
213 CYPRESS AVE. NEW YORK
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LEARN THE CODE AT HOME

*“.Just Lisien—The Omnigraph will do the leaching” with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively. Connected
with Buzzer. Buzzer and Phone or to Sounder.
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute.

THE OMNIGRAPH is not an experiment. For
more than 15 years, it has been sold all over the
world with a money back guarantee. The OMNi-
GRAPH is used by several Depts. of the U.S. Govt.

—in fact, the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY.

The Omnigraph Mfg. Co., 22 Hudson St., New York City

If you own a Radio Phone set and don’t know the code—you are missing most of the fun

io and the Tel-
harmomivmm

By ROBERT STEWART SUTLIFFE
(Continued from page 565)
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on each musical instrument whose tone was
to be produced. Tor instance, the C on the
trombone, and C on the flute, have the same
fundamental vibration, the diffcrence in their
effects upon the ear heing due to different
admixtures of overtones. Dr. Cahill found
that vibrations produced by passing an
alternating current with a frequency equiva-
lent to that of a note made by a musical
instrument, through the windings of a
telephone recciver, would produce from the
hafram of the receiver, a sound identical to
that note.

The sccond problem was to construct the
machines to produce all the necessary com-
binations of vibrations to equal those of the
different instruments in producing various
musical sounds.  Affer a very large amount
of laboratory work, and the expenditure of
much money, 4 music manufacturing machine
was perfected in his laboratory. 1t con-
sisted of a2 large number of alternators with
stationary armature and field coils producing
various frequencies, which fed their current:
into transiormers called mixers, which
combined magnetically the fundamental and
overtones in their proper proportions ane
sent them along fto the telephone receivers.
By this sume means it was possible to pro-
duce musical sounls in combination giving
several sounds in unison, also to shade the
sound so as to producc the most agreeable
harmonies.

There were 144 alternators used in this
system of manufacturing music, each one of
which was controlled through a relay by
a key situated in a kevboard similar to that.
found in the ordinary church organ. These
alternators were capable of producing fre-
quencies of from 40 to 4000 cvcles. Rheostats
were used to govern the amount of sound, and
were controlled by sfops, conveniently placed
on the keyboard.

The depressing of a key produced a funda-
mental, and by closing several keys simul-
taneously harmonics were obtained.” In one
of the demonstrations of the apparatus it was
shown that the ground tone produced a pure
flute note. a ground tone with the third and
tourth harmonics that of a clarinet, and to
praduce the tone of a violin all the harmonics
up te the eighth were used.

In 1907, mechanically manufactured music
was heard in public exhibitions, and was
applauded by hundreds of thousands.

Every musical sound heard was a virgin
sound. It had never been heard before
but had left its place of crcation wholly in the
form of electrical frequencies. One enthusi-
astic listener described the music as that of
a “glorified church organ.” It was different
from any instrumental music hitherto heard
by the ear of man, and multitudes said that
it was the most satisfactory music they had
ever heard.

In the spring of 1907 it was believer that
he apparatus invented by Dr. Cahill had
reached a stage of perfection wherce it would
be commercially profitable, and a plant was
installed in a large store at Broadwayv and
35th Street, New York City, the basement
being used for the machinery, which weighed
ten tons. An invitation concert was given
to the New York Electrical Society. When
the distinguished audience had assembled,
the only machinery visible was an upright
cabinet with two banks of organ keys. The
operator manipulated the keys, and the room
was flooded with an indescribably beautiful
harmony. Its source was a mystery, until
it was announced that the sound came from
ordinary tclephone receivers concealed about
the room. The concert was a comprehensive
one, including solos and ensemble instru-
mental pieces, and everyonc present expressed
great delight.

(Continued on page 608)
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ﬂOM CHARGE Yyour
Radio Battery for a nickel /

Enjoyable Radio Concerts and maximum receiving range are obtained
only when your battery is fully charged.

Don't be bothered with the inconvenience and expense of taking your
battery to a service station every few days for recharging.

ﬂ{] DE LUXE L&
has been designed especially for this purpose. It charges your “A” or “B”
battery over might without removing it from your living room. The
J— Homcharger is silent and clean in operation—no muss—no trouble—no dirt—
Type ““R”" (Portable) requires no watching.
Radio Homcharger De Luxe Simplicity itself. Attach to any lamp socket and connect to battery. Fully
automatic in operation—cannot overcharge or injure your battery.
Construected of the best materials—noulded Bakelite Base—Jewell Ammeter—

Oversize Silicon Steel Transformer. No castings to break—only the finest
stampings used thruout.

SAFLE—all parts entirely enclosed—no danger from fire—approved by Tire
Insurance Underwriters everywhere. Unconditionally guaranteed—Ilasts a
lifetime.
An Ornament For Your Living Room

Beauty has been combined with utility in {the NI:W RADIO HOMCHARGER
DE LUXE. The body is beautifully finished in rich Antique Mahogany—
the hase and fittings in a handsome dull gold. Equipped with rubber feet,
it cannot mar polished surfaces. It harmonizes with the finest living room.

Over 50,000 HOMCHARGERS IN USE

50,000 users have heartily endorsed the HOMCHARGER. Beware of
imitations when buyingasthereis onlyone HOMCHARGER. Insist on

Type “W” Homcharger for the genuine which bears our registered trade name, HOMCHARGER
Wall Mounting Furnished complete with attachment cord and plug, charging cable and
Over 50,000 in Use battery clips. No extras to buy. Priee at all good radio, aceessory and

electrical dealers. $18.50, or shipped prepaid upon receipt of purchase price,
if your dealer does not carry it.

Booklet tllustrating the NEW RADIO HOMCH ARGER DE LUXE in actual
colors is FREE for the asking. Send for your copy today.:

The Automatic Electrical Devices Co.

116 West Third Street Cincinnati, Ohio
Largest Manufacturers of Vibrating Rectifiers in the World
BRANCH OFFICES: New York - Chicago -  Piltsburgh - Delroit - Dallas -  Philadelphia

Los Angeles - Baltimore - Minneapolis - Kansas City - St Louts - Atlania.
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How to Invent

Edison Says Inventionis
aScience ==« should be
taught as a Profession”

One Idea May Win
You a fortune

Thousands of inventions are needed today. Just
one little idea can bring you fortune and fame.
The world is waiting for new inventions in
engineering, chemistry, household articles, radio,
and other fields—and
will pay big money for
even the simplest idea.
Little things like the
tin  bottle cap, the
crimped hair-pin, the
rubber on the end of
a pencil brought their
inventors hundreds of
thousands of dollars.
Couldn't you make~
some equally simple
invention? Haven 't
you ideas that could he
turned into money?
Inventing isn’t a mat-
ter of blind luck—it
isn't a question of
guesswork. Invention
is based on certain
principles, just as any other profession. It fol-
lows a definite course of procedure step by step
from the origination of the first idea to its final
development on a commercial scale.

Learn at Home
in SpareTime

Hitherto, every inventor had to work out these
principles of invention for himself. For every
successful inventor knows and uses these princi-
ples. He knows WHAT TO INVENT and HOW
TO INVENT. But now you can learn in a few
months what it took great inventors years of
discouragement and terrific struggle to acquire.
Fifteen famous inventors have now revealed, for
the first time, the secrets of invention. They
cxplain how to oviginate ideas, how to develop
and perfect your ideas, how to patent your in
ventions, and how to sell them to your best
advantage. In short, they make it amazingly easy
for you to become an inventor, simply by learn-
ing the whole wonderful science of invention,
step by step, from beginning to end. It requires
just fascinating moments of your spare time
at home,

First Course of Its Kind

This is the first course in practical Invention
that has ever been devised. Now you can take
Edison’s advice and actually learn HOW TO IN-
VENT—how te make Invention a profession! In
simple, easy-to-understand language, you are told
how successful inventors work; you learn how to
use the secrets of invention that convert a simple
little idea into money.

FREE imenieSien

A wonderful new book has just come from the
press that tells all about the Science of Invention ;
that shows how great inventors work, how little
ideas have made fortunes; how you, too, can easily
learn the secrets of successful invention. This
fascinating Book will be sent free to all those
who are genuinely interested. Send for this Book
today, as only a limited number are available for
free distribution. Write your name and address
on the coupon below, or send a post card NOW !
There is no cost or obligation.

BUREAU OF INVENTIVE SCIENCE
Dept. 710, Wisner Building, Rochester, N. Y.

Bureau of Inventive Science, Dept. 710,
Wisner Building, Rochester, N. Y.

Please send me your free book, the “’'Science of Invertion.”
Name..... .... 5
Address.
(A I A EIRAIRAEE - o

State. ...
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Radio and the
Telharmonium -
(Continued_from page 606)
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But the Telharmonium proved a financial
disaster. For demonstration purposc trunk
lines were run to nearby hotels, and nightly
concerts were successfully given, but although
it was found that a great demand existed for
the service, telephone circuits could not be
used, and a private underground system to
connect up the thousands of subscribers
would have been prohibitive in cost.  Aside
from this last-mentioned obstruction to the
success of the Telharmonium, it would have
also been practically impossible for the
company to have obtained the right of way
to run lines under the streets of New York.
This right is almost entirely: usurped by the
various water, gas, clectric light, telephone
and subway corporutions. Even if the
company werc allowed to run lines under the
streets, great difhculty would be encountered
in finding room cnough for them. Also, it
was found impracticable to use the telephone
cables themselves, due to induced currents,
which produced musical ‘“‘cross-talk” in
other lines in the same cable. No matter
how delightiul the music, people would not
have it on their telephones while engaged in
conversations, so after a few months, the
expensive plant was junked, the promoters
retired from the scenc, and the Telharmon-
ium became a memory.

The question now presents itself of the
possibilities of the Telharmonium in con-
junction with radio. We show herewith an
illustration of the elementary workings of the
Telharmonium, and also how it could be
used in conncction with a racdiophone hroad-
casting station.

Will the time not come comparatively soon
when broadcasting will be so diversified
through the perfecting of sending and receiv-
ing apparatus that the number of waves,
or rather wave lengths, available for broad-
casting will be practically unlimited? When
this is a fact, radio will furnish the missing
link between the wonderful Telharmonium
and the homes of the pecople. Radio receiving
sets in many homes throughout the country
will then furnish rich and poor alike with
music that will satisfy the soul, and make life
more worth while.

I u

- Flickerless Movies
(Continucd from page 552)

all standard films. The sole purpose of this
sprocket driving wheel is to propel the film
accurately past the lens, there being no inter-
mittent motion or hesitation of the film what-
ever.

In the theater size projectors now being
designed, the lens wheel will be about 28
inches in diameter, while in the portable ma-
chine for home and office use the lens wheel
will measure about 12 inches in diameter.
The builders intend to make these lenses in
four quadrants or units, which will he securely
clamped into the lens wheel. The machines
are designed with magnetic brakes for quick
stopping, and they can be brought up to full
speed within two to four seconds. By means
of a magnetic framing mechanism, the picture
is synchronized so as to be properly placed
on the screen, and at this point it is interesting
to note that the picture may be framed from
any point in the theater, simply by pushing
an clectric button, this button operating the
electro-magnets connected with the framing
mechanism of the machine. In view of the
fact, as pointed out bv Mr. Bardy, that nearly
100 per cent of the light is projected on the
screen, it not only will mean a great saving in
clectric light bills for motion-picture theater
owners when this machine comes into use,
but also the greatly reduced degree of heat
evolved by the smaller incandescent lamp, in-
stead of an arc, means compurative frcedom
from film fires and from cracked lenses.
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is the story of ‘he phenomenal
growth of the company whose name
has been linked with radio from the
earliest days. Tivelve years is
a long time in radio-—yet over twelve
veurs ago in 1909, to be exact.
William B, Duck began his pioneer
work in radio equipment.

‘Way back in those early days Mr.
Duclc foresaw with an almost perfect
vision the ultimate growth of radio.
He was the first and only ote to put
A “human touch’ in a eatalog em-
bracing a scientific subject; he real-
ized low larkely educational such a
catalog must be to accomplish its

ultimate  purpose—and  today, with
radio on every tongue, there ig in
Duck's Wonder Catalog an  even

larger wealth of practical vadio in-
formation and diagrams than will be
found in any of the earlier editions

and in language easy for the lay.
man to understand. Tt is little won-
der that Duck’s catalog is universally
known as “The Radio Amateur's
Bible.*

TN
DUC

RADIO
APPARATUS

embraces 62 instruments—5% parts—
the largest and most comprehensive
line produced hy any radio manufac-
turer. They should be had at all
worthwhile retail stores throughout
the United Srates and Cunada. In
selecting your radio equipment at
vour dealer’s insist on seeing Duck's
products—products that have stood
the test of time.

DUCK’S
Big 256-page
Radio Catalog

as well as all former edi-
tions, is now, as in the past.
all radio catalogs in one.
No other even hulf so large.
It displays not only Duck
goods, hut the products of
practicallv all worthwhile manufac-
turers and contains more up-to-date
and practical radio information than
will be found in many text books.
Send 25c¢ in coin for this wonderful
book—a retainer that hardly pays
the cost of printing.

THE WILLIAM B. DUCK CO.
230-232 Superior St. Toledo, Ohio
Established 1909
Dealers—We offer facilities and advantages not

equaled by any other radio liouse. Write or
wire for our proposition.

catauc vl 6

The Wilkam B. Duck Co.

YINING
SleTcal

Radio Supplies
All Standard Goods—Immediate Deliveries

Kellogg, Manhattan, Teleradio Head Sets, Dials,

Rheostats, Audio & Radio Frequency Transform-

ers, Variable Condensers, Variocouplers, Bake-
lite Rotors and Stators, Jacks, Plugs.

A Complete Line, Largest Stock in the Middle West.
rite for Catalogue.

DEALERS—ATTRACTIVE DISCOUNTS

AMERICAN . RADIO MFG. CO. Dept. F.

107 E. 13:h STREET—KANSAS CITY, MO.
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AERIOLA AMPLIFIER
Model AC

Complete with 2WD-11 A vacuum tubes
(without batierics)

$68.00

VOCAROLA LOUD-
SPEAKER

Model LV
$30.00

This symbol of
quality is your
protection.

Before buying radio apparatus, always
consult the book ‘“Radio Enters the
Home.” Price 35 cents by mail.

The AC AMPLIFIER
for the AERIOLA SR.

The Aeriola Sr., simplest and most efficient of all single-
tube receiving sets, becomes still more efficient with the new

model AC amplifier.

No storage battery is required.  With only two dry cells,
two tubes, and a 45-volt plate battery the model AC am-
plifier greatly increases the Aeriola Sr.’s range of reception.
Used with the Vocarola loud-speaker, the amplifier connected
with an Aeriola Sr. fills a whole room with concerts received
over distances of 10 to 30 miles.

Anybody can make the simple connections required, in-
cluding mother and the girls.

Because there are no storage batteries to charge, because
both the Aeriola Sr. and this new model AC amplifier are
so light and handy, the combination is ideal for Boy Scouts
and for campers.

erica

==

District Office
10 South La Salle St.
Chicago, Ill,

Sales Dept. Suite 2070
233 Broadway
New York City
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SECOND
EDITION
¢/ ENLARGED AND

ELABORATED—

WITH NEW DATA

The New

ARMSTRONG

Super-Regenerative

CIRCUIT

The Circuit That Will Solve Your Loop Antenna Problem |

By means of Major Armstrong’s new epoch making invention it
is now possible with two vacuum tubes and an indoor loop antenna
to receive broadcasted music up to 100 miles distant.
Our engineering department has compiled a pamphlet that gives
an exposition of the theory of operation with full working directions,
etc. A large blueprint is included with this pamphlet. Our engi-
neering department has actually operated the new circuit, of
which little is known as yet. In this pamphlet will be
found the correct circuits, as well as the proper instru-
ments, inductances, etc. In most instances, it is
possible that with your present instruments you
can achieve these wonderful results.

25¢

Order from your local
dealer, or direct from us,

The E. L. Co.

233 Fulton Street
New York
City

ARISTRONG
SUALR-REGE NERATIVE”
RLCLNVER

Can You Fill
> ’ Sweeney System of Pratical Experience—no books;
's o TOOLS, real work--eight weeks--puts men QUICK into jobs
[ J $100 to $400 monthly--from chauffenrs to garage mans-

gers. NO PREVIOUS EXPERIENCE NEEDED. If you
are mechanically inclined WRITE TODAY for

72 page illustrated book; tells
FREE all you want to know about
World’s Greatest
mvesessesss TRADE SCHOOL
and opportunities for men. 1f you like working
on cars I willmake you an amazing offer.
No colored students accepted.

Te——

Before finishing AUTO MECHANICS course at the
SWEENEY AUTO SCHOOL Runsey is grabbed
by the American Radiator Co. at $150 a month. Big

:

LEARN A TRADE~

THE FINCH RADIO RELAY sucist o vour mdo s

: “traps’” the message on a

(Patented and Patents Pending) paper tapc—mzlkes a perma-

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 510

FINCH RADIO MFG. CO. 303 Fifth Ave., New York City
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New Filament Come-
pression Rheostat
(Continued from page 571)

Emn i

encergy dissipation within the resistance
element or continuous operation may raisc
the temperature to a point dangerous to the
maintenance of the original form of the con-
tainer.  Porcelain is desired, therefore, or
some similar material.

Regulation of a smooth characteristic is
desirable in order that automatic and manual
application of power may be readily reguluted
of felt by the operator. It also is suitable
to regulating wherce a certain movement one
way or another brings about an approximate
definite change, as, for instance, in radio
work where we turn a dial ten points to the
right and get the beuts in the high (requency
current which are audible and then repeating
the movement to the left a corresponding
ten points to obtain a similar set of beats and
then judging the medium of ¢n tune position.

The temperature of the filament of the
vacuum tube is a sensitive matter and,
therefore, the regulation of the current is
sensitive. Consequently a vernier adjust-
ment, as it is called, is desirable. If the
regulation of the rheostat is not uniform, it is
not possible tc obtain sensitiveness or-
better—ease of close regulation. Therefore,
the rheostat should be both of long range and
smooth regulation somewhat similar to the
ideal curve 3 in Fig. 2.

One long experienced worker in radio work
pronounced it the only 1009, perfect rheostat
on the market.

It has been adopted as the standard equip-
ment for a new radio outfit equaling the
Armstrong regenerative system, it is claimed.

In order to increase the speed of adjust-
ment an external snap switch is added.

‘“ Movie® Explains
Radio

By H. WINFIELD SECOR
(Continued from page 567)

the radio bug and the next scene shows him
at home in bed. The doctor prescribes a wire-
less set as his prescription, and from then on
the patient recovers rapidly. .\ little later
the boy is scen receiving radio broadcast con-
certs, and finally the whole family are bitten
with the same fever. From there on the
picture story takes us to the interior of the
broadcasting station “WJZ,” thence on
through the series of pictures we have just
described. At the wind-up of the film, inter-
planetary radio is represented by a picture
of the earth and a distant planet, radio waves
in the form of ever expanding circles emanat-
ing first from the heavenly hody and then
from the earth, ete. This is accompanied by
a fitting poem extolling the power of rudio
in the hands of man.

One of the most interesting and cleverly
worked out scenes in the picture is that
whereby the velocity of radio wave trans-
mission is shown. Following the caption,
"A radio wave can pass around the earth
seven and one-half times in a second,” a
picture of the earth appears and in an instant
a white line encircles the earth at the equator
seven and one-half times in the period of
one second, or as quick as you can say the
word “zip.” There is one fine bit of technique
we forgot to mention; this is the one following
the caption, “imagine that you are riding
on a radio wave leaving the earth.” The
earth fades away from you so rapidly that it
takes vour breath away, and in about a second
and a half, the carth is about as big as a
peanut, and you see a heavenly body at the
left—the caption following it explains it,
“That was the moon—240,000 miles from
the earth! It took just a second and a half
to pass it."—Pictures courtesy Bray Produc-
trons.
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At Last! MePerfect o

Radio Loud Speaker
Jor the Home

HERE is no other Loud Speaker like the DICTOGRAPH-
made expressly for home use by the makers of world-famous
Dictograph products—standard everywhere for the finest and

most sensitive sound-lransmission and loud-speaking devices.

DICTOGRAPH Radio LOUD SPEAKER

Years of experience in producing the marvelously sensitive
“Acousticon” for the Deaf, the Detective Dictograph and the Dic-
tograph System of Loud-Speaking Telephones have made possible
this wonderful Radio Loud Speaker that reproduces every sound—
singing, speaking, instrumental music—in crystal-clear, natural
tones, full volume, and FREE FROM DISTORTION AND NOISE.

The Dictograph Radio Loud Speaker uives perfect resnlts with any vacuum
tube receiving set. No alterations; no extra batteries- -you simply plug in and
listen. The handsome appearance of this quality instrument harmonizes with
any home.

Ask for FREE DEMONSTRATION at any reliable radio shop.

Price

DICTOGRAPH Radio HEAD SET | $ e
3000 . T e —
N o y The Best at Any Price Complete  with o ¥, .

fEvE (7 “T'he Dictograph Radio Head Set has established @ stand- | 5 ft- flexible cord The Standard of the World
Pl'lce ard of quality impos;.i!)le to secure in any other head set. 'A beautiful instrument! Finely constructed. richly finished.
31 Its use on any receiving set, crystal detector or vacuum Highly burnished, French lacquered, eleven-inch spun copper
2, tube, improves reception immeasurably. 3000 ohms re- bell horn attached to die cast black enamel tone arm, finished
sistance. Price. $12. The best Head Set in the world. with nickel trimmings. Cabinet #x5 inches base, 4 inches high :
Regularly furnished as Standard Equipment with the lead- of solid, ebony-finished hardwood, mounted upon rubber knobs.
ing receiving sets made. Furnished complete with 5 fi, flexible cord. No extira batteries

equired.

Dealers: Order through your j;bber or write for names of authorized distributors

THE DICTOGRAPH PRODUCTS CORPORATION

220 WEST 42d STREET (Branches in All Principal Cities) NEW YORK CITY

j b R ADIOGE M Hear the programs of the Broadcasting
e Stations on the RADIOGEM

(Patents Pending) ’ ‘ '

$1 Receiving Set —The Simplest Radio Outfit
Made—Yet as Practical as the Most Expensive!

You need know absolutely nothing about wireless te operate and
enjoy the 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 the like, which do not play
any part in the operation of aset. You receive the RADIOGEM
unassembled, together 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 wire, contact points, detector mineral, tube on
which to wind the coil, etc., etc. The instruction book explains
simply and completely the principles of radio and its graphic
illustrations make the assembling of the RADIOGEM real fun.
Remember the RADIOGEM is a proven, practical radio 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 engineers, 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 electricity is requ.red.

The RADIOGEM is the wonder item of the
DEALERS 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 before that shop across
the street beats you to it.

Receives

UP o CORPORATION

i 42-S HUDSON STREET
20 Miles NEW YORK CITY

Without Phone
or Aerial
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GOOD NEWS

A Telephone Receiver for $1

The RADIO INDUSTRIES CORPORATION have been manufacturing their famous RICO
TRIPOLE RECEIVERS for some time for radio purposes. These phones are made regularly
for 2,000 and 3,000 ohms. There has, however. been a very large demand for a low-priced
75-ohm Receiver. The Corporation has finally decided to place one upon the market at a price
that every one can afford.

The illustration shows the exact size of this Receiver. It has practically the same materials
and workmanship as that used in our expensive RICO radio head sets.
THE SPECIFICATIONS ARE AS FOLLOWS:

Spool wound with Enameled Wire, 75 ohms Hard Rubber . Composition Cap
Bobbin Heads of Bakelite Non-rusting Sherardized Diaphragm
Two Nickel-plated Binding Posts,

This is the Receiver for the Experimenter and Dabbler

A5 A RECEIVER

Aluminum Shell
Triple I'ole Tungsten Magnet

,‘ DR DETICTING

" T
N LVE wires m‘: !‘TI;
|
@ of w2g
SR ATED wike
Fill in the coupon be-

low and send for one or
more of these wonderful
watch-case ‘phones.

At an extra cost of 75¢
we furnish a singe head-
band with the ‘phone.
This head-band has our

This is THE Receiver
for the experimenter and
dabbler, and is far su-
perior to any T75-ohm
watchi-case Receiver ever

ofered before. The mag- i

k regulation soft rubber
netism of the tungsten covering and will not tire
magnet is so powerful

you, nor hurt you, even

if worn for hours.

We also manufacture

other Receivers, as

shown herewith:

fOR TESTING ARM-

ATURES FIELDS. (RS
(A

that the entire Receiver
van be lifted by its mag-
netism alone. The work-
manship s the hest
threughout.

OU NORT OiSTawct mme

No.075—75 OHMS<Full Size $1
THE BIGLUEST DOLLAR BUY THAT YOU HAVE EVER SEEN!

No. 20 2000 ohms
No. 30 3000 ohms
No. 40 4000 ohms
Ne. 50 5000 ohms
No. 60 6000 ohms
No. 10 1000 ohms

PRICE LIST of other receivers we manufacture:

Double Head Set.. 36 . 15 1500 ohms Single Head Set
No. 75 75 ohms Double Head Set..... ...
. 5 5 ohms Double Head Set......
No. 2 1000 ohms Receiver only.. ... ....... . 2.50
No. 3 1500 ohms Receiver only. - -
No. 05 5 ohms Receiver only......... .

Double Head Set..
Single Head Set ..

Rudio Industries Corp.. 131 Duane Street New York City.

Gentlemen:—As per vour advertisement, I enclose herewith (Check, M. 0.) for €.,
for which please send me at once RICQ 73-ohm Receiver(s) and Head-band(s).
You agree to send these to me all charges prepaid.

» Also, please send me your illustrated literature and information ahout your $350.00 :
: I'rize Contest. :
H NAME. o i 3 ’
STREET. .

CITY .. o 5 2 - STATE weww . D 00

i

_e&Plo
INDUSTRIES

CORPORATION
131 Duane Street, New York

Send today for illustrited eireular of our
$350.00 PRIZE CONTEST
entitled
“*What Can YOU Do With RICO Receivers?™

It shows how to make loud-talkers, amplifiers, etc., all with
RICO Receivers, but HURRY, as the contest closes on

October 15th.

“STANDARD”
VARIABLE |||
CONDENSERS | |

Excel through sub-
stantial mechanical
construction, show
even calibration
curve, low resistance
and low lead di-elec-
tric loss.

$750]

With Recelver

EAL

3 RADIO

$2.35 N A .

.0005 . ... 285 A highly improved Crystal Receiving $et,
a3 - “ 38:5 i ]]t‘}l* e ggg insuring very fine tuning. Extremely ?ractigal
63 L R R E for amateurs as well as professionals. e-
Hard Rubber Graduated Dials, 3" 75¢; 4° 1.00 : : . ) b
Varlometers wired and assembled .. . .. 3.00 ceives radio messages and music within a

radius of 25 to 50 miles. Not a toy, Compares
with the best ecrystal sets made. Best 1500-
Ohm Receiver made furnished with each set,
making set complete except aerial wire. Send
for it today at the special introductory price—
$7.50 prepaid. Set without Receiver, $4.90.
All orders receive prompt attention.
THE TAVEL RADIO COMPANY
721 Cass Avenue, Detroit, Mich.

Sockets, single, $1.00; double, $1.75; triple, 2.40
“STANDARD” IMPROVED RHEOSTATS
A departure frotn the customary desicn. Will not
cause noise In the recelver. Resister cannot come
loose. Price with knob and pointer 81.00).
We ship, postage prepald, upon receipt of price.
All “Standard’ Products Are Fully Guaranteed.
STANDARD APPLIANCE MFG. CORP., 432 East 71st St N.Y.C.
Successor to Standard Radio Produets Co.
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SCWBAY”— Latest
New York Broad-
casting Station
By A. P. PECK
: (Continued from page 571)

LI i

R

mum because of the equalizing effect gained
by the use of the two cups. It would scem
from the illustration of the microphone that
it could be talked into from ecither side.
However, according to the engineers this is
not so and all sides are open merely in order
to allow complete air circulation.

When using this type of microphone it is
not necessary for the artist or speaker to
stand close to the instrument, a condition
which adds materially to the ecuse of per-
formance on the part of the artist.

Another interesting feature of this micro-
phone is the method of damping the vibration
of the diaphragm by means of the air holes
in the framework of the microphone proper.
These air holes give access to a certain
amount of air which forms a cushion about
171000 inch thick between the diaphragm and
the body of the transmitter. Asthe diaphragm
vibrates the air is rapidly forced in and out
of this space and at high vibration periods
this pumping effect renders the instrument
almost equally responsive to all vibruation
periods for the whole range of speech und
music.

Prefiminy

h X
gl o @
™MOD.
Generalor

“WBAY" Hook-Up. Circuit Diagram From Push-
Pull Transmitter Thru the Speech Amplifiers to the
Radio Set. The Heising System of Modulation Is
Used. By the Use of a Microphone With Two
Buttons Working in Opposite Phases and Joined to
the Repeating Coil as Shown, Practically All of the
Distortion of the Ordinary Microphone Can Be
Eliminated.

The equipment of the studio is so arranged
that another type of transmitter may be
used if desired. This type is not known as a
microphone but is generally called a con-
denser transmitter. It contains no carbon
grains or carbon balls but has a vibrating
steel diaphragm which moves closer to or
further away from another plate placed in
close relation thereto when vibrated by
sound waves, This of course forms a con-
denser whose capacity is changed every time
the diaphragm vibrates. This type of trans-
mitter, however, requires considerably more
preliminary amplification thun the micro-
phone and is therefore not as extensively
used as the former type.

A glance at the crcuit diagram will show
how the electric waves formed in the micro-
phone by the sound waves go first to the voice
amplifier, which consists of three small um-
plifying tubes and one 50-watt tube, and
thence to the transmitter proper, which con-
sists of two 250-watt tubes as modulators,
and two as oscillators. In these two sets the
tubes are connected in parallel and therefore
onlv one of each is shown in the diagram. All
these tubes employ the oxide-coated filament,
which tends towurds efficiency and economy
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in operation. The modulating system used
is of the Heising type. In one of the photo-
graphs we see a front view of the power con-
trol and the transmitting set panels. At the
top of the transmitting set, in the back of
the panel may be seen the 250-watt tubes, a
larger view of one of these tubes being given
also.

The current for the operation of this set is
provided by a motor-generator and storage
battery outfit located in the room next to that
occupied by the transmitting equipment;
1600 volts are supplied to the plates and 14
volts to the filaments. The motor-generator
is controlled from the operating room, and by
means of a switch in the studio the current
may be cut off from the antenna between
different parts of the program. This set,
as above described, puts 13 amperes into the
antenna.

The antenna is 481 feet high, and is sup-
ported by two steel towers, each 100 feet high,
located on the top of a building 381 feet high.
These steel towers are built to withstand a
wind pressure of 5,000 pounds. The ends
of the antenna wires are fastened to “‘S”
hooks, which will part and relieve the towers
of the strain by dropping the antenna to the
roof when the load reaches 3,400 pounds.
This is the estimated strain to which the
wires would be subjected with a wind velocity
of 100 miles per hour and 1 inch of sleet on
the wires. The antenna is 150 feet long, and
is of the “ T’ type.

The lead-in cousists of eightv-four strands
of No. 22 copper wire wound on a hemp cord.
This cable is designed to secure a surface with
low resistance to high frequency currents.

The lightning switch located in the operat-
ing room is of gigantic size, having a switch
arm approximately 314 feet long by 3 inches
wide by 14 inch thick. This switch is placed
near the top of the room, and has to be
operated by means of a long pole with a hook
in the end.

In place of either an ordinary counterpoise
or ground, this station uses the steel frame of
the building, which of course, acts in the
same manner as a counterpoise.

In the operating room there are located two
receiving sets, one permanently tuned to the
same wave length as that of the station, and
another which may be used on higher wave
lengths. The first set is used to monitor or
“listen in"’ on their own transmission; the re-
ceiver being operated in connection with a
loud-talker located in one corner of the op-
erating room. In this way the operator in
charge of the transmission may know in-
stantly that the set is radiating and in
working condition. This is quite necessary,
inasmuch as this station is used for toll
broadcasting, and naturally the company
or person paving for the privilege of send-
ing out their advertisements and entertain-
ments from this station will want to be
absolutely sure that the station is really
radiating. In addition to this monitor set,
there is a special private telephone line
running to Princeton, N. J., sixty miles away.
By inserting a plug in a jack, the operator
automatically lights the filaments in the
tubes of a receiving set located in Princeton,
which is tuned continuously to WBAY'’s
wave length. The receivers at the station in
Princeton are placed in proximity to a tele-
phone transmitter, which is connected
through the telephone line to WBAY. Now
when the transmitter is set in operation, the
operator may ‘‘listen in”’ on the telephone
line and hear how his signals are coming in
sixty miles away.

The receiving set mentioned above which
tunes to the higher wave lengths, is used to
“listen in"’ for distress signals, as is required
by the government.

In accordance with the time schedule at
present assigned by the Department of Com-
merce, WBAY will operate daily from 11.00
to 12.00 in the morning, and from 4.30 to 5.30
in the afternoon. The station also broadcasts
every Thursday evening, starting at 7.30
o'clock, daylight saving time.
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‘As good as Brandes

RANDES is the standard
headset. A counterfeit can
never be its equal.

The fourteen years’ experience
required to make Brandes
Matched Tone headsets as super-
sensitive and as rugged as they
are, is not acquired in fourteen
weeks.

Only if a headset bears the name
Brandes,can it be‘‘as good as Brandes.”’
And genuine Brandes Matched Tone
headsets cost no more than imitations.

Send ten cents in stamps for the
“Beginner’s Book of Radio.” It ex-
plains radio in terms that anyone can
understand.

Distributors and District Offices:
Munsey Bldg., Washington, D.C. 76 Pearl St., Boston, Mass.
33S.ClintonSt.,Chicago,lll, 709MissionSt.,SanFrancisco,Cal.
International Electric Company, Wellington, N.Z.

C.Brandes L,INC

CMatched Tone Headsets

Taaremazn ne.

237 Lafayette St,New York

Made in Canada by—Canadian Brandes, Ltd., Toronto
Distributed by—Perkins Electric, Ltd.,, Montreal

=y
Ay

RESULT OF 14 YEARS EXPERIENCE

RADIO & Auto Batteries Charged Fo Fex CentsFom £ B Boggter

Lamp Socket With

Which is a Full Wave Automatic Magnetic Rectifier for 105-125 Volt 60 Cycle'A. C.
A Complete Compact Self Contained Conveniently Portable Automatic Charging Unit,
Adjustable Renewable Infusible Carbon Electrodes Rectify Current Uninterruptedly.
Leave Battery in Car, Screw Plug in Socket; Snap Booster Clips on Battery Terninais.
Turn Switeh, lock garage door, and Your Battery will he Charged in the Morning.
I8 It Not Gratifying to Feel Your Batteries are Ready for All Radiophone Musie & News?
AMMETER eliminates All Guess Work. No 8kill is Required. They last a Lifetime.
Starting Car Quick, requires Fewer New Batteries. Booster thus Saves more than its Cost.
Don't think Your Battery is dead & worn out simply because it will not start Your Car.
BuyaBooster &Fill it With Life. It Also Saves You 75¢. a Charge. POPULAR PRICES:
Type.6 charges A 6 volt Batteryat 6amperes $15 Type12charges12volt Battervat 5anip $15
8 TypeBcharges2to120volt RadioB batteries$15 Type A-B chargesBoth A& Bbatteries$20
Type 166 charges6 volt Battery 12 amps $24 Type 1612 charges 12 volt Battery 7amps $24
Type 1626 is a Combination of Types 166 & 1612 & Charges Both 6 & 12 volt Batteries $36
The Larger Types are recommended for heavy Batteries, or where time is limited.
Shipping Weights Complete with AMMETER & BATTERY CLIPS, 11 to 15 Ibe.
ORDER from Your Dealer, or Mail Check for Prompt Exprese Shipment; inclqde Postage
& Insurance Charges for Parcel Post Shipment, or Write us to Ship Type desired C.0.D.
F-F FULL WAVE ROTARY RECTIFIER For GROUP CHARGING Auto-
matic 12 Battery 8 Ampere capacity $135. FREE Descriptive ROTARY Bulletin 12A.
Order Now or Write Immediately for FREE Descriptive BOOSTER Bulletin 12.

Q General OFFICES WORKS,
France Manufacturlng CO., CLEVELAND, OHIO‘: U. S. A

Canadian Representative: Battery Service & Sales Co., Hamilton, Ontario, Canada.



614

Science and Invention [or October, 1922

Radio Music

Perfectly

Reproduced Through
Your Phonograph

The Dulce-Tone Junior conver
phonograph into the finest of louc

without detracting in the least from its
power to play phonograph records.

The radio musie cones to you with cello-
like sweetness, even more clearly than that

reproduced from your records.

The Dulee-Tone Junior is adaptable to any phonographic instrument.

ts your
| talkers

Géw]cma’ Dulcezlone yumon
£ ' N

When you

consider that vou are using the wonderful sound-box, tone-arm and even the needle
which has been perfected only after years of experimenting, you can realize the
QUALITY and SWEETNLESS of the tone whieh is so faithfully reproduced through the

Dulce-Tone Junior.

Anyone ean 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 Dulce-Tone

Junior.

This ingenious instrument eliminates the necessity of numerous expensive

head-phones when entertaining a room full of people—is a true cconomy.

The Dulce-Tone Junior is the instrument of the century—an instrument that will

improve any radio set. Putoneon

quality of tone.

THE CLEVELAND RADIO MFG. CO.,
235 8t. Claire Ave., N. b
Cleveland, Ohio
OEnclosed find one dollar for which send
Dulce-Tooe Junior (814,00 balance due C.

Fhrough Your Phonograph ™~
Name. ..

Address.

Town & State.

0.D).
[JSend me vour folder entitied, " Wuaves to You

vour phonograph

today and realize the possibilities of radio musie for Retail Price, Only $
($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 vou C. O. D. at $14.00.

me a

Sole Licen

15%

The Cleveland Radio Mfg. Co.

235 St. Claire Ave., N.E., Cleveland, Ohio

sees Under Kaehni Circuit Inventions
and Patent Applications

NO WIRES NECESSARY

The “Super - Antenna” unit
eliminates all lightning haz-
ards—does away with outside
antenna: Designed by one of
the country’s foremost radio
engineers.

SAVES EXPENSE
OF ANTENNA AND
LIGHTNING ARRESTERS

Why use outside aerial? Save
expense and trouble. The
“Super-Antenna” unit is shock-
proof—will not blow fuses or
damage a set in any way. Just
insert plug in any light socket
and you get perfect results.

months ahead of

MUSIC-SPEECHES-SIGNALS

Received from Any Lamp Socket

TESTED and APPROVED

The *‘Super-Antenna’ unit is so made
to conform with the requirements of
the National Board of Underwriters.
Has been tested and approved by lead-
ing electrical institutions througzhout
the country.

s,
\\\\\\\\\\\ /////////4_’

= SupersAntenna -

i, N
T Mt 131 19101101100 NN

This unit is the only safe phig to

use and get full satisfaction. It also
eliminates the alternating current
hum. If your dealer cannot supply

you, send his name, enclosing check

or money order. $2.80

Price................... ...
West of Rockies........ ... ... $3.00
Canada ....................... 3.70

F-R-L Super Receiver—Radio Frequency

This is the most perfect operating Set offered to the Radio Public and six

any other unit. Made of qual-

ity material—tested by skilled engineers, gives
perfect modulation of sound without distortion.
Three-Stage Radio Frequency and Two-Stage
Audio Frequency, having several unique features
making it the most sensitive and efficient set on

the market.

Price, including Tubes

$240.00

DEALERS—JOBBERS—Wire or write for discounts

SUPER ANTENNA COMPANY

Dept. 210

QUINCY, ILL.

Animal Monsters

in Minjature
By Dr. E. BADE
(Continued from puge 554)
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adults.  With the aid of their segmented
beak the sup conducting tissues are pierced
and the rising sap is pumped into the crea-
tures’ organism, thus retarding the develop-
ment of the plant.

Some of these leaf hoppers produce frothy
masses thru the pumping of the sup. This 1s
known us frog spittle. But neither man nor
frog has expectorated this foamy mass upon
the plant. It is the work of the larva from
the frog hopper or spittle insect which lives
under this mass of bubbles.

When the froth is carefully moved aside,
a tiny mite, green in color and very soft of
body, can be seen. In the fall the female of
this specics lays its eggs in the stems of some
grasses. Next spring, when the eggs have
hatched and the larvae have made their
appearance, they migrate to some soft shoot,
bore with their beak into the tissues, and
begin to suck the sap. They absorb all
necessary food material required for their
bodily growth. The_ clear unused sap 1s dis-
charged, but no bubbles are, as yet, to be
seen.  They are later formed thru the con-
tinual expunsion and contraction of the
abdomen which brings air into the fluid mass.
It seems very probable that the abdomen,
during this process, is also used for breathing.
Within this foamny mass the larva lives until
the last moult.

This froth does not protect the creature
from its enemies since wasps and other in-
sect robbers know full well how to find the
larva in its foamy coating. It only aids in
the conservation of its bodily moisture, for
otherwise the soft hody would soon dry up
in the intense rays of the summers’ sun.

Other hoppers, for the same purpose, sur-
round themselves with a secretion of wax.
In some species thick brushlike structures
are formed cousisting of long waxy hairs.
This undoubtedly also prevents the drying
process of the sun, only incidentally offering
protection ugainst insect-eating beings.

xperiments with a
Spark Coil

(Continued from page 361)

whole sheet will be illuminated with great
numbers of sparks. (See Fig. 2 C.)

About the prettiest effect of all can be
secured by thrcading metal and glass beads
alternately on a silk thread, hanging this in
festoons against a black background and con-
necting the ends to the coil.  If your coil
is a4 large one the string cun be long and
arranged to spell a word.

A “COHESION"” EXPERIMENT

[For this, or rather these experiments, for
a great number can be performed, we re-
quire a disc of glass or mica and a square
metal plate. The latter is connected to one
side of the sccondary; and a wire from the
other terminal is connected to the center of
the plece of glass (or mica). Around this
wire place a drop of liquid from which
(when the coil is started) a number of small
irregularities will form and from these
others branch out till the plate is covered.
The resultant figure differs according to the
liquid used, because their molecular cohe-
siont 1s ditferent.  Figure 3 shows the result
obtained with potassium cyanide, a decadly
poisoIL.

CLIMBING VINES
Coat a beaker on the outside to within one

inch of its upper edge with tinfoil. Place
one-half inch of water in it and connect the
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tinfoil and the water to the spark coil sec-
ondary. When the coil is started long sparks
dart from the water's edge up the sides of
the beaker. At the bottom they are fairly
thick, but as they come to the top they

branch out, becoming thinner and thinner
till at last when they reach the mouth of
the beaker they have disappeared. These
sparks very much resemble climbing vines,
hence the name. (See Fig. 4.)

THE DISCHARGE ON THE OUTSIDE
OF A BOTTLE
Lengthen one electrode wire so that it can
be wound around a bottle half way up. (Ior
this experiment thin bottles or beakers work
best.) The other secondary wire dips mto
a quantity of water contained in the bottle.
On working the coil the entire outside of the |
jar will be covered with sparks.
Contributed by ArtHUr C. ALLEN.
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Primt with Lipoleum
(Continued from page 562)

ik

This Design of a Bird with a Border Around the
Picture Can Be Readily Cut Out on a Piece of Lino-
leum, and It Makes a Very Novel Design for Stamp-
ing Linen Doilies, Towels, etc.

Not only are these linoleum stamps well
adapted for printing linen and other articles |
with, but initial and monogram stamps, such |
as used in office work, can he very nicely
made from this material. The linoleum plate
with the letters suitably engraved thereon
should be glued or nailed to a wooden block,
and this block in turn provided with a suit-
able handle. Ink pads can be purchased at
any stationery shop.
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Means RADIO Satisfaction

Radio equipment—whether you construct your
own apparatus or buy the ‘‘custom-made” outfit—
must be made right, or you cannot expect lasting

satisfaction.

SIGNAL parts and sets are the products of a plant
and an organization whose experience in making

Radio equipment dates back
to the earliest days of ‘‘wire-
less.”

There is seasoned know-
ledge and experienced handi-
craft built into every item of
the SIGNAL line. Each piece
w.ll give you the service you
have a right to expect.

Ask for SIGNAL when you
want Radio parts or Radio
sets, and insure yourself
against that ‘“‘most embarrass-

SIONAL
S

'f"q 3 "r\ /] j&h ’_'

Combination Detector and One Stage Amplifier

Made to allow for the greatest flexi.
bility of operation with the maximum of
efficiency. A genuine vacuum-tube de-
tector, with great latitude of adjust-
ment, and an amplifier that functions
without annoying discord.

ing moment’’ when something goes wrong, just as you expect
g

to entertain your friends.

For sale by dealers everywhere.

Accept no substitutes.

SIGNAL Electric Mfg. Co.

1911 Broadway -

Menominee, Mich.

33 S. Clinton St., Chicago

(1856)

This Owl Design, the Original Oilcloth Stamp of
Which Was Used in Making This Impression from
Which the Electrotype Was Finally Made, Gives | -
Another Good Idea of What Can Be Accomplished

Sound Transmission

Radio Loud Talkers

Used for
Telephones
Detectaphones

Experiments

Our Genuine Skinderviken Transmitter Button

Is Imitated but Not Equalied. Thousands in Use and Give Entire Satisfaction.

Buy the Best and Be

Sure.
With So Called
Improvements.

rosipaia $1.00

with instructions

Send for diagrams, free

K. ELECTRIC CO., 15 Park Row, NEW YORK

Do Not Experiment

Even by the Inexperienced.
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Hundreds of openings every week in the 20.000
hotels in the United States: salaries up o $300
per mouth with the flnest of meals, and often your
own private room.

Front clerks, room clerks, night clerks, mail clerks,
key clerls, are always in demand. _No unemploy
ment, no “‘lay-ofts”" in hotel work. Bright, capahle
men hehind the tfront oflice desk are right in line

for promotion 10 Assistant Mahager und Manager
this year.

You cun qualify for one of these pleasant well-
paid positions as hotel clerk, with a few spare

time hours a week given to the simple, easy, clear
lessons of the Lewis Schools. Special classes now
forming for front offce training, under the per-
sonal direction of Cliffurd Lewis—a hotel

expert of national reputation. The training . Free
will in no way interfere with your present Coupon
activitles. / LEWIS

Nend today for FREF, BOOK "Your/ . HOTEL
Big Opportunity.” Den’t walt « 1nin- TRAINING
ute you may lose an  opportunity SCHOOLS

right In your own vicinlty. Mail the
coupon  NOW.  Your whole future
may depend on {t.

Roor 3417
Washington, D.C.
Send me without

obligation the FREE
ROUK ** Your Big
J Opvortunity.*

Lewis Hotel Training Schools [ Name. ...

Founded 1916.

Room 3417, Washington,D.C. / Address. ... ... ...
City. .. ... State.....

Electricity, in the form of \
i = Renulife Violet Ray, offers N\
4. = ~.Jyou relief from pain, a revit- |
P g \ alized body, brimming with ||
= vigor and energy, and the '1

=3 fine clear complexion that goes
with perfect bodily bealth. ||
You can not tell how much l

J W Violet Ray “

will do for you unless you try this marvelous i
| treatment. ou can do it—our 10 Day Free
Trial Offer enables you to put this method for ’

regaining health and
beauty to a thorough
testin your own home.
If, after this trial you
are not entircly sat-,
isfied with the re-/Send
sults, return the //in the
instrument. /7 coupon
forfullin-

/77 {formation

_ _—~"and our10Day
=—==7"" Free Trial Plan.
This entails no ob-
Use This Coupon ligation on your part.

l Renulife Electric Coer;n—y_ T
1098 Newberry Bldg., Detroit, Michigan

| (In Canada, Pitt Street, East, Windsor, Ont.) l
Gentlemen: Please send me your book Health

| and explain your 10 day Free Trial Plan.

I Name
| Addres

NationaL AirpHONE

(MODEL G) (Putents Pending)

Pronounced by Experts to Be the Great-
est Radiophone Crystal Outfit Ever Pro-
duced. Awarded the Certificate of Merit
by the ““Radio News Laboratories.””

A New Radiophone Easily
Operated by a Child. Practi- $1 2-50
cal for the Office and Home. (Without Phones)

NATIONAL AIRPHONE CORPORATION
20 HUDSON ST. NEW YORK
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Radio Typewriter
Here
By H. WINFIELD SECOR
(Continued from puge 546)

i

DR

trivial, and so it will no doubt be arranged
that when a letter is transmitted, the local
machine will simultaneously make a1 copy
of the outgoing message or letter, and drop it
into the basket, A separate roll of paper and
printing mechanism could be arranged on the
opposite side of the machine for making these
copies, so as not to confuse them with the
incoming letters.

Various business oncerns will of course
have to use different wave lengths for operat-
ing their machines with, but with the rapid
advance in fine tuning now being uccom-
plished, and by arranging schedules for trans-
mitting periods during the day, the radio
typewriter, we have no doubt, may easily
become quite a commonplace before a great
while. For transmitting importunt messages,
such as stock reports, etc., the radio teletype
fulfills the requirements beautifully, this
machine corresponding to that here shown
in the naval photos.

In Typewriting Via Radio
From the Sky the Special
Code Used for Each| @
Letter Is Shown in the | ®
Code Chart at the Left. 3
Every Time the Operator | @
at the Transmitter De- °
pressed a Key Lever
Corresponding to a Cer- | @@
tain Letter, a Series of { @
Dots Corresponding to L4
®
[ ]
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That Letter Were Rad-
iated Via Radio. The
Illustration at the Right
Shows a Short Piece of
Perforated Paper Tape
Used in the Morkrum
Telegraph  Typewriter,
This Tape Being Pre-
pared on a Keyboard and
Then Passed Through
the Transmitter. The
Receiving  Instrument
Translates These Dif-
ferent Series of Electrical
Impulses and Prints the
Corresponding Letter
After the Reception of
Eacli Group of Signals.
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The editors have known of this work for
nearly a year, but as photos and official
reports of the work could not be obtained,
we deferred publishing anything about it.
Some of the older readers will probably recol-
lect the article which appeared in the May,
1915 issue, about eight years ago, describing
the installation of the Morkrum telegraph
typewriters in the New York office of the
Associated Press. It only remained to con-
nect up suitable relays and vacuum tube
amplifiers und transmitters to the keyboard
or sender, and also to the interpreting or re-
ceiving instrument, which selects the letters
when the proper sequence of signals is re-
ceived at cach pressure of the key of the
transmitting station, when lo! and behold!
we have the radio typewriter. Of couise,
the same as in all wireless transmission and
reception, the greater the distance the more
power we will need at the transmitter.

With regard to the military and nava)
uspects of this brilliunt achievement, it was
recently pointed out by the naval authori-
ties, thut a reversal of operation, so that air-
craft can receive typed messages from ground
stations, is really only a matter of technical
detail. This new communication svstem also
possesses the advantage of eliminating much
cf the chance of error in transmission and
reception, experienced in the usual telephone
and telegraph service. This, one naval officer
pointed out, will be a marked step in advance,
in that it will allow explicit directions to
scouting and combat planes in flight, by the
commander-in-chief of the fleet, and will
enable scouts and other types of plancs to
convey accurate and detailed information to
the high commanding officers. It is nothing
short of marvelous, even to those who are
quite familiar with radio and electrical

Vitalitone
Loud Speakers

On the Market Three Years

NEW
MODEL

$40

Beautiful
Finish
Efficient

Sensitive

q

||niﬁunnnnnunmmhﬁu1 T Guaranteed

NO DISTORTION

Immediate Deliveries

Manufactured by

VITALIS HIMMER
205 Sixth Avenue, New York, N. Y.

adio Needs
Trained Men

Radio issweeping the country like wild fire.
Thousands of dollars are being spent for
expensive outfits. RADIO EXPERTS are needed

everywhere to keep this equipment in order and to
sell and install new outfits.

Be a Radio Expert

I will train yon

uickly and casily in your spare
time, to become a RADIO EXPERT so you can in~
stall, construct, repair and sell Radio equipment. 1
am a Graduate Electrical Engineer and from
actual experience 1 will give you exactly what you
must know to make the really big money in radio.

My Consultation Service to Kpu is
FREE FREE. This outside help which 1
gladly give you is, initself, worth
more than the smnall cost of the Complete Course.

START NOW

Don’t let others beat you to the bi% money. Start
now and within a few weeks’ time 1 will train you
at home, at anamazingly low cost, to become a
RADIO EXPERT. Write for ‘‘Radio Facts*’

sent free without obligation.

A.G. MOHAUPT, Electrical Engineer
American Electrical Association
4509 N. Winchester Ave., Chicago

nee— | BUILD YOUR OWN

LLI ”/0 Complete 60c Instruction book for 20¢

Radc Rearpoor. Explaned | Only on how to make eight different

wow 10 8uo | tlasses of radio receiving seta from a

two slide tuner up to combined radio

i outfits. Wonder-
ful information makes you understand radio.
With vvery order you receive free price list of
parts illustrated in the book. Buy direct from
fuetory and save dollars. Both text book and
catalog mailed for 20c. Dept. 7, RADIO PARTS
MFG. CO., West Park Place, Detroit, Mich,

RADIO DEALERS
AND MANUFACTURERS

We have them—all parts needed for the radio
trade promptly delivered.
Send us vour requirements for prices
SMITH ENGINEERING CO.
One Union Square New York City I

“Ilusi What is Real?”
usions, or at i1s Keal!
i3 a lesson in psychology by that Master Psychologist and
world's greatesy Psycho-Analyst und Psycho-Synthesis Expert,
Dr. ¥. W. Sears, which is interesting, liluminating, ins:rue.
tive, inspiring and intuitional.

This lesson will be of the greatest benefit to vou in your

business, financial, social, religlous and home life. Sent
free for 10¢ U. S. silver or stamps.

Sears Philosophy Messenger
110 WEST 34th STREET Suite 620-C NEW YORK
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y the menagerie("

OU wouldn’t stand for

a young menagerie
howling around the house.
Why permit your radio set
to act that way? It’s un-
necessary. For just five
dollars you can add an
Acme Audio Frequency Trans-
former to your set. This ends
the howling and distortion so
prevalent in the ordinary de-
tector unit and at the same
time it greatly increases the
volume of incoming sound.
Music and the human voice
assume their natural tones. No
more thin squeaky voices and
tiny elfin wails.

You will also want the Acme
Radio Frequency Amplifying
Transformer. You can use it
with either a vacuum tube or a
crystal detector set. It greatly
increases the distance over
which you can receive broad-
casting programs. Just the
same price as the Acme Audio
Frequency Transformer. Two
stages of Acme Audio Frequency
Amplification with two stages of
Acme Radio Frequency Ampli-
fication will give you maximum
range, volume and certainty of
natural tone. Your set is in-
complete without them.

The Acme Apparatus Com-
pany (pioneer transformer and
radio engineers and manufac-
turers) also make detector units,
detector and two stage amplify-
ing units, the Acme Clear
Speaker, the Acmefone, also C.
W. and spark transmitting ap-
paratus. Acme Apparatus is for
sale at radio, electrical and de-
partment stores. If one is not
close at hand, send money
direct. Ask also for interesting
and instructive book on Trans-
formers. The Acme Apparatus
Company, Cambridge, Mass.,

U. S. A. New York Sales Office,
1270 Broadway.

7
@.

Cype A-2 Acme Amplifying Transformer

Price $5 (East of Rocky Mts.)

ACME

Jor amplification

achicvements, when they first see the radio
teletype go into action. The sender presses
a key for the letter A, for exumple. Prac-
ticully instantancously the receiving machine
sounds a few rapid clicks, all in a fraction of a
second, and behold, the letter A is printed on
the puper tape, which starts reeling out of
the device.

One of the features of the radio teletype or
radio typewriter, will be its adoption on
trains and boats, as well as aircraft, so that
the latest news broadeasted via radio, par-
ticularly stock mauarket reports and other
vital messages, will be picked up while a man
may be traveling over land or water, or
through the uir, und thus will present it to
him stmultaneously with its transmission.

In the radio tvpewriter apparatus illus-

trated on our front cover and also in one of

the accompanying pictures, the radio re-
ceiving and transmitting instruments, in-
cluding the vacuum tubes or audions, tuning
condensers, rheostats, variometers, etc., are
all incorporated in the one machine. Such
a compact and complete outfit, ready for
transmitting and receiving typewritten mes-
sages, would have a range of, let us say, 100
miles; i. e., for the size of upparatus shown
on the {ront cover. Where greater distances
were to be covered, and more power used
than that provided by small vacuum tubes,
a special vacuum {ube transmitting outfit
would be arranged externally to the radio
typewriter of the style here shown, and the
same keyboard and interpreting mechanism
would then simply act as a relay in trans-
mitting with the increased power. The re-
ceiving instrument would for ordinary pur-
poses require four to six vacuum tubes of
standard size.

MOTORLESS PLANE FLIES 3 HOURS,
10 MINUTES

The world's motorless airplane soaring and
gliding record was smashed during August n
the “air-sailing”’ competition at Wasser-
kuppe, in the Rhohn ridge of hills near
Wiesbaden, Germany. .

Flying in the record-breaking glider Vam-
pire, in which Martens had remained aloft
| hour and 6 minutes the day before, Hentzen,
a fellow-student of Martens at the Hanover
Institute of Technology, remained aloft 2
hours and 10 seconds. At the finish he glided
ten kilometers, landing within a few feet
of the spot where his colleague had landed the
dayv before.

Herr Hentzen, who astonished the world by
his motorless airplane flight of two hours and
ten seconds broke his own record when he
soared to above 1,000 feet and remained at
that height for a considerable time, though
the wind increased in strength and approached
half a gale.

Firally Hentzen performed a long flight on
a straight line and landed in the darkness in
the Fulda Valley. He had been in the air for
three hours and ten minutes.

The glider Vampire was designed and con-
structed by the Science of Aviation Depart-
ment of the Hanover Institute of Technology.

This was the manner of Hentzen’s super-
lative achievement:

There was a wind of from scventeen to
twenty miles an hour, witli occasional thirty-
mile gusts. Hentzen was shoved off a pre-
cipitous cliff at Mount Wasserkuppe, the
highest peak of the Rhohn watershed. The
Vampire was immediately wafted upward 100
meters, at which altitude Hentzen hovered
and cruised for several minutes before he
climbed another hundred meters. This alti-
tude he maintained for an hour and three-

quarters, soaring around und over the starting |

point. When the wind dropped to about ten
miles an hour he indulged in a graccful ten-
kilometer quarter-hour glide to a goal pre-
viously fixed.

Three students of the Darmstadt Institute
of Technology were also wloft with sailplanes,
so that the evening sky presented the picture
of four airmen soaring without motors.
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Hono Seience has bridged
with wireless the miles
between cily and counlry

OW to the health
N and independ-
ence of farm life, you
can add the large
city’s mostenviedad-

vantage—access to

wholesome, inspir-

ing entertainment.

Within the past few
months more than half
3 a million radio receiving
2 sets have been installed
by amateurs, mostly to
hear the daily programs
of Concert and Dance Mu-
=, sic, Vaudeville, Speeches,
Jﬁ §’5 Sermons,etc.,broadcasted

T from central stations in
)

RN

e

];: YN all parts of the country.
N Without a Magnavox
Radio no wireless receiv-
ing set is complete. It
makes it possible to hear
all that is in the air as if
it were being played by
your phonograph.

Any radio  dealer will
demonstrate for you, or
write lo us for descriptive
booklet and name of

nearest dealer.

The Magnavox Co.
Oakland, California

N.Y. Office: 370 Seventh Ave.
Penn. Terminal Bidg.
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world to-day.

Rasco service, Rasco promptness!

“RASCO’ AUD!O
FREQUENCY
TRANSFORMER
We have compared many
of the present transform-
ers on the market but
have finally decided upon
a type that is the most
efficient one we have seen
s0 far. The best ampli-
fying transformer is that
in which the impedance
of its primary is equal
to or exceeds the impe-
dance of the plate-to-
tilament - circuit of the

tube in whicli It is connected.

We guarantee this transformer to equal any one on
the market.

No. 1100 '‘Rasco’” Audio Frequency Transformer {not
assembled) each prepaid....... e, . 82,65

ANTENNA CONNECTOR
This antenna connector is made
entirely of aluminum, is light
and will not rust. The only
cohnector of its kind. The 4
antenna wires go to the upper
holes: the lower hole takes the

lead-in. Don’t  solder your
aerfal, don’t have lonse con-
nections.  Dimensions 2” high,

187 wide, 5%” thick.
No. 999, Connector, each..$0,35

LT LIRS R T S I T

HE Radio Specialty Co.--“Rasco” for short—is probabl
This company makes a specialty of sm
attention for the simple reason that most of our orders are small.
The reputation of this house was built upon service.
Thousands of unsolicited testimonials on fil
Be sure to get our great catalogue, containing several hundred

ORDER DIRECT FROM THIS PAGE.

PANEL
KNOBS
6241 1s
well made
and has a
good  corru-
gation.
dia. is )
belght is
The shank is 14” high,
each. ... ... . . | veieese..§0.08
KNOB
Has a central hole of 5/32” and seat to hold the

838

%", hole 5/327,
No. 6241, Knob,

screw, dia. is 124", height %”.
No. 838, Marconi Knob, each............. .. ... $0.15
RASCO POSTS
These are our very
own patterns, from our
r-‘ own designs and look
mighty handsome on
any instrument. The
< top knobs are of com-
201 posftion, the bottom 030 029
parts Dbrass nick el
Dlated Dpolish,
No. 202 is nickel plated at bot-
tom part.
“'Rasco””  Binding Post, 8/32
thread, each, $0.10; doz., $1.00.
No. 202, Post, each, .., .$0.08
Nos. 650 and 65! made entirely

in composition with a hexagonal
brass nut in center.

No. 650 has 8/32 machine screw.
No. 651 has bottom wood screw.
No. 650, I'ost, each........

No. 651, DPost, each.. .
Dozen, each style.......

BRASS NICKEL POSTS

651

No. 029, Binding I'ost, each...
No. 030, Binding Post, each....
RASCO
SWITCH
| ? POINTS
Nickel plat-
ed and pol-
ished. The
75 I 2 38 4 5 6 777 76 following
have been
found the most popular.
No. | 14”x%", 6/32 thread, ea., $0.03; doz., 35¢
No, 2, 3/16” high, 14" dia., 6/32 thread, ea., $0.03;
doz., 35c,
No. 3, 3/16” x 3/16”, 4-36 thread, ea., $0.03;
doz., 35

by c.
No. 4, %" dia.; 4" thick; stem 6/32, ea., $0.03V,;
doz., 40c

No. 5, %4 dia. 3/16” thick; stem 4-36, ea., $0.03%2;
doz., 40c

No. 6, 3/16” dia.; 3/16” thick; stem 4-36, ea,
$0.03Y2; doz., 40c.

No. 7. 3/16” dia.; 4" thick; stem 4-36, ca.,
$0.03Y2; doz., 40c.

No. 75, Switch Stop, 7%” long, 4-36 thread, com-

plete with nut, ea., $0.05; doz.. 50c.

No. 76, New style Switch Point, to be pressed into
bakelite panels with forced fit. Wire is sol-

dered to pin end. Head %”; dia., 1/16” thick,
ea., $0.03%2; doz., 40c.

No. 77, same as above, but head is % ” dia. x 3/16”
thick, ea., $0.03%2, doz., 40c.

Science and Invention for October, 1922

“RASCO HAS IT!"

THE RASCO BABY
DETECTOR

In presenting this little De-
Lector, we feel sure that it
fills a place never taken hefore
by any small detector. It does
a variety of things and does
them all well and better than
many $5.00 detectors. The base is solid, black com.
position.  Mounted on same is a nickel holder and
binding post which holds a flutted hard rubber knob
with its sliding rod member.

The outstanding part of the Detector, i3 the patented
nickel detector cup and binding post. The knurled
cap unserews and you place the Galena Crystal in the
cup. then replace the knurled cap and the galens
crystal is held secure. The circular hole in the cap
exposes enough of the crystal for ordinary purposes.
No.1898,. Rasco Baby Galena Detector. Price, pre-
DALY oy, oy o BT el e e T hT e .5
No. 1839, Rasco Baby Detector w
diocite Crystals.  Price, prepaid......

1898

PANEL SWITCH LEVER
New style switch lever with
lock fork. It is impossible for
this lever not to make posi-
tive contact at all times. The
blade radius is 1%”. Blade
is nickel plated and polished.
Fork is phosphor bronze. The
lock fork holds the serew (in
which it rotates), securely.
A loose contact Is impossible,

No. 200, Switch Iever, complete as illustrated. .$0.30

LITZ WIRE

This wire i3 recognized us the only thing
for winding coils for Radio instruments.
Particularly recommended with our No,
343 Variocoupler Rotor, for vario-couplers,
banked windings, ete.

No. 323, Litz Wire, 20 No. 38 strands,
enameled double silk wire, per foot, $0.02;
ber 100 feet, $1.15

No. 890, Litz Wire, 10 strands No. 38
wire, per foot, $0.01; per 100 feet, $0.75.
No. 891, Litz Wire, 16 caliles of three
;;;rg?ds No. 38 wite, per foot, $0.03; per 100 feet,

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB

This is a very distinctive knob
and can be used on dials, panels.
switches, condensers, ete. It is
exceptional and well made. Dia.
1 1/16”; height 11/16”; comes
with 8/32” hushing.

No. 815, Knob, each....... $0.18

VARIOCOUPLER ROTOR

This roter is used by all up-
to-date amateurs, Is accurately
turned of hard wood and is
used as a secondary coil. It
takes any finish, either shellac
or stain and can be drilled
readily for any size hole. Large
hole 2 dia. Width of spool is
27, Total dia. 3%”
343 Variocoupler Rotor,
$0.75

name
plates are of
brass with a
lack  back-

b
Letters are

ground, polished n
and number, 1 ickel. Order by name
Each
807 ““Phones’’ ...50.05 810
809 “*Aerial”’ .$0.05 g9 16;10#122} ’
811 “*Secondary’ 9005 814 “Detector’
gég “3;(“0“” ..... 05 866 ‘On’
COfTT L. 0.05 .o .
839 “Increase  (ur S40 rig?'eaiietb r'so 10
 rent (Right)..$0,10 834 *'Series’” .SO‘.O
£L3 ‘acu.‘.lm 0.05 ggg "gtecelve" oo 80
) Ceeee.. .80, “2nd Step’ ;
831 Aransmit .....8005 g e [ /50.05
821 “3rd Step....$0.05 825 A
819 "1st  Step™....$0.05 5 “Plato  Vario-
826 “Grid  Vario. meter <.....$80.05
meter” ...... ..0.05 835 "R Battery” . .§0.05
823 “‘Secondary”’  ..$0.05 817 ““Output” "..... 0.05
836 *A Battery”’ 0.05 824 “'Primary Con-
818. “Input” [, 0.05 denser” ......$0.05
829. ““Teleplione’” 0.05 828 “‘Parallel’ .. 80,
833 ""Detector 837 . — ... $0.05
Tube” ....., $6.05 841 “"(Blank) *’(takes
822.““Coupling”® .. $0.05 pen or pencil
808 “‘Load’g Coil . s0.0% writing) ...... $0.05

Price of all of our name plates in dozen lots, 501,:.
with the exception of the twe '‘Increase Current'’

This business was originated with the N
sole purpose to cater to the amateur ©
who has small orders. ALL OF OUR
ORDERS ARE SMALL and that is whv

your smhall order w'ill hever htla side-
tracked by us. A trial order will make : H
you a l'fe customer. Order from the B Get Our Speual

above illustrations.
you once.”’
ALL GOODS PREPAID.

IR
E

DEALERS

Proposition

‘““We can only stick
Try us with a 50¢ order,

P U R T

98 PARK PLACE, NEW YORK CITY sutun ¥ bitrdee e

T

LIRS 1 IEL R

y the most unique supply house in the United States, if not in the
all orders, no order being too small to get immediate and prompt

Ask any of your acquaintances what they think of Rasco goods,
e to prove that we serve the public best!
different parts, which is illustrated below,

ALL GOODS SENT PREPAID IN 24 HOURS

BAKELITE PANELS

Wo list below six panels,
the sizes of which have
been selected after care-
fully checking up many
dimensions of the most

popular radic apparatus
on the market,
Note particularly  that

35055

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 5007 more than our prices, because you must
pay for the cutting and the necessary waste.

Note also that we ship these panels prepaid. This
alone amounts to a considerable saving.

No, 350 x 12”7 x 3/16” thick, each....$1.90
No. 351 6¢” x 18 x 3/16” . ... 2.85
No, 352 9” x 12”7 x 3/16” o . 3.00
No. 353 127 x 18” «x 3/16” i = 5.65
No. 354 612" x 19%%” x 3/16” o o4 .. 3.50
No. 355 6”7 x 7%” x 3/16” “ e .. 120
<‘RASCO’” LUBRICATED

PANEL SWITCH

A radio switeh that has
two nuts at the end is a
monstrosity, for the reason
that it will never stay put.
Our patent spring tork
holds the switch handle
always under uniform ten-
sion, at the same time it .
insures the besi contact possible. New wiping con-
tact, which covers _very point of the switch peoint.
Another new improvement is the lock fork, which can
assume three different positions to accommodate the
switch to various thicknesses of panels.

No. (921 “"Raseo’” Switch, as illustrated, each $0.50.

KNOBS
These  knobs
are favorites
with all ex-
p e rimenters
The slze of
both fs: dia.
height

8/32

Knob,
(screw

and 10/32

each...$0.06
length  S2"")
ceee. . 80010

No. 4451,
No. 199

Knob, each

NAVY KEY KNOB
This navy key knob is now
used on all standard wireless
keys. It gives the right swing-
ing motion and rests the fin-
gers. It is a favorite with all
advanced amateurs. Once used
always used, The screw Is
8/32 and will fit all keys.
No. 748, Key Knob, each...........

THREADED BRASS ROD

[ ! 3 o
BTN AT SO ASH EETS O ‘B\I]l% Csa/l'Sl"é tt;l:'??llsl) ICS," 13/63;

8032 lengths sold. No others.
No. 8032, Threaded Brass Rod 8/32 thread, per 6"
T4 e A~ U $0.08

$0.06

free of charge.

THE “RASCO” CATALOG

CONTAINS 50
VACUUM TUBE
HOOK-UPS
Complete hook-ups of
all important vac-
uum  tube circuits
are given in clear
diagrams with com-
plete explanation,
Just to name a few,
—The V.T. as & de-
tector and one-step
amplifier;  regenera-
tive circuit; De For-
est ultraudion; V.T.
to receive undamped
and spark signals;
Armstrong  eircuits;
one step radio fre-
queney araplifier and
detector; three stage
audio-frequency am-
plifier; short wave
regenerative eircuits;
V.T. radio telephone;
4-stage radio fre-
quency amplifiers;
radio and audio fre-
quency amplifier, in-

duetively coupled _— -
amplifier; Armstrong R i
superautodyne; radio =
frequency amplifier

and crystal detector;

ete., ete. The catalog contains 200 fllustrations. On
account of its great cost, it cannot be distributed
Mailed only upon receipt of

15¢ in stamps or coin.
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The Mark of
the Quality
Radio Store—

WHEN you see this sign on the clean
plate-glass window of a radio shop
you may enler—assured that the appara-
tus and prices are right; the stock com-
plete; a competent radio expert in
charge;—and the Golden Rule in force.

«It Pays to Buy at the Sorsinc Store”’

Mr. Dealer:—1t you are a progressive merchant, you may
Jdisplay the Sorsiae sign.  Let us tell you how.

Ship Owners Radlo Service,Ine., 80 Washington 8t. NewYork
Wholes:le Distributors

“MAMMOTH"”’

TUNING COIL

5'| 50
WITH WOOD MOUNTING —

A superior tuning coil for amateurs and others—8 inchies
in length and 4 Inches in Jdiameter—bound at both ends
with polished aluminum  bands, The *'Mammoth’ s
made of heavy flbre tube, SHELLACKED (not parafiined)
ingide and out. Wound with high quality No. 22 enam-
vled copper wire, sliellacked in place, the ends being
brought through the tube und securely fastened. The
“‘Mammoth'” is the ideal tuning coil for sets designed to
receive telephone messages and musle within  40-mile
radius. Mounting is made of three-ply veneer—will not
warp. ent postpaid to any addiess at the special intro-
duetory price of $1.50, currency or imoney-order, Coil
alone $1.00. Send today and take advantage of this
special introductory offer. .Agents and dealers wanted.

OAKWOOD RADIO CO.
Dept. 11 - - - Detroit, Mich.

Buy Your
Radio Receiving Set at

Manufacturers’ Cost

If a saving of $15.00 to $150.00 on a
Radio Receiving Set or if a saving of 25%
to 409, on Radio Supplies interests you,
write or telegraph us today. Blue print
of the Armstrong Super-Regenerative
Receiving Circuit mailed to anyone, with-
out cost, upon receipt ot 2c. postage.

KING RADIO MFG. COMPANY
521 Penn Ave., Wilkinsburg, Pa.

BAKELITE RADIO DIALS
3’ diameler, as cut, of molded
Bakelite. Inlaid white enamel
markings. Brass Insert for either
3/16°or 1{ * shaft. Dials run true cn
| shaft. Prlce 75¢. each. Not less
than two to an order. No stamps.
alers write for discounts,
BRASS RODS-—Assorted brass
rods, round, square, and hexagon.
. 147, 316", ¥4 ‘. Oue foot each size,
- nine feet 1o a package. i

U. 8. A
RADIO DIAL & PANEL CO.. 617 Canby Bidg., DAYTON, OHIO

SWEDEN TO ERECT HUGE RADIO
STATION

A contract for a new wireless station in
Sweden, which will insure direct communica-
tion between that country and the United
States has been awarded by the Swedish
Government to the Radio Corporation of
America, according to an announcement
from the headquarters of the Radio Corpora-
tion here. The entire plant will cost more
than $2,000,000 and will he one of tremen-
dous power.

Sweden now has one station, that at Karl-
borg, but it has been found unreliable for
transoceanic work.

A statement issued by the Radio Corpora-
tion says:

“Sweden, about two years ago, sent mis-
sions to England, France, Germany and the
United States to study the various wireless
systems and types of apparatus in use. In
1921 the mission, under the direction of
Seth Sjungquist, head of the Royal Tele-
graph Administration of the Kingdom of
Sweden, visited America to inspect the high-
power station of the Radio Corporation and
particularlv to see the Alexanderson alter-
nators manufactured and also in operation.

“When the Reichstag met this year it sent
a special legislative committee to England to
study the vacuum tube as developed there,
and it was only after hearing this report that
the Reichstag recommended the use of the
Alexanderson alternator and authorized the
signing of the contract Ly the Telegraph
Administration.

“The new station will be situated in the
vicinity of Gothenburg, which is on the west
coast of Sweden, and the contract with the
Radio Corporation of America calls for the
installation of two 200-kilowatt Alexanderson
alternator equipments, which, when asso-
clated with the well-known multiple-tuned
antenna, will each deliver to the antenna
a current of 600 amnperes.”

REPORT ON FIRST RADIO FIRE

The following are excerpts from the New
York Board of Fire Underwriters report on
the only fire credited to radio in the records
of the Fire Department. This fire occurred on
the afternoon of July 13, at No. 410 West
44th Street during one of the heaviest
electrical storms that the city has hadin
many years.

“An ‘examination of the arrester while in
})osition showed that the heat, apparently
rom flame, had melted sealing wax at various
points and upon removing the arrester from
the circuit it was found to contain wuter.”

“The arrester was then sent to the under-
writers’ laboratories and without being taken
apart was placed in the electrical testing
cabinet and failed to lunction with 500 volts
across its terminals. Failing at this point,
the voltage was raised, and at 1,240 volts
current jumped across the terminals. Upon
opening the arrester it was found to contain
more water and its terminal plates showed
marks of only one small arc which
undoubtedly was made while testing ut
1,240 volts.”

The conclusion of the examination by the
underwriters’ engineers is as follows:

““An examination of the lightning arrester
indicates that the lightning did not discharge
through it to the ground. The spark gap
was abnormally large, owing to a defect in
the construction and assemblage of the
arrester, as indicated by the test, which
showed that it required 1,240 volts to
establish an arc, whereas the instrument was
designed to function at all voltages in excess
of 500 volts.

“The probability of failure of lightning
arresters either in whole or in part, to the
extent of permitting some of the discharge to
enter the building, indicates the desirability
of a requirement for a ground switch in
puarallel with the urrester. Had such a
switch been provided in this case the lightning
would have had a direct path to ground and
all the trouble would have been avoided.”
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The Hour That Counts!

When you see a man putting in his
moon hour learning more about his work,
you see a man who won’t stay down.
He’ll never be satisfied until he hits the
top. And he’ll get there!

In shops, factories, offices, stores, in every line
of industry, men are holding splendid positions
won through spare time study with the Inter-
national Correspondence Schools. Today they are
earning four or five times—yes, some of them
ten times as much money as when they started.

Employers everywhere are looking for men
who really want to get ahead. If you want to
make more money, show your employer that
you’re trying to be worth more money.

For 30 years the International Correspondence
Schools have been training men and women right
in their own homes.

More than two million have stepped up in just
this way. More than 150,000 are studying now.
Can you afford to let another hour pass without
making your start toward something better?
Here is all we ask—without cost, without obli-
gation, mark and mail this couponl

INTERNATIONAL CORRESPONDENCE SCHOOLS

‘Box 6173-C, Scranton, Penna.
Without cost or obligation on my pari, please tell me
how I can qualify for the pesition or in the subject befure
which I have marked an X:
BUSINESS TRAINING DEPARTMENT

Business Management [JSalesmanship
£)Industrial Management [JAdrertising
{JPersonnel Organization [JBetter Letters
[Traffic Management [JForelgn Trada
) 3usiness Law [JStenography and Typing
{JBanking and DBanking Law []Business English
[QAccountancy(including C.P.A.) []Civl] Service

Nicholson Cest Accounting [l Ratlway Mail Clerk

Bookkeepling Common School Subjects
[JPrivate Secretary [ High School Subjects
CIBusiness Spanish [J French [JIllustrating

TECHNICAL AND INDUSTRIAL DEPARTMENT

EElectrlca] Engineering [JArchitect
Electric Lighting [Blue Print Reading
D Mechanical Engineer [JContractor and Builder
OMechanical Draftsman [JArchitectural Draftsman
OMachine Shep Practice {JConcrete Bullder
[Railroad Positiona [1Structural Engineer
[JGas Engine Operating [JChemistry [] Pharmacy
HCtvil Engineer ClAutemobile Work
{Jsurveying and Mapping Airplane Engines
Metallurgy Agriculture and Poultry
OSteam Engineering 0 Radto  [JMathematics
INE I8 e e e Y e
6-28-22
Street AAAresa..............cooooiiirioiiiin e
CItY. e Btate......................e
OCCU DALY O preerstsan = e 77, STl s e WA S - < S

Persons residing in Canada should send this oeupon to the
International Correspondence Schools Oanadian, Limited,
Montreal, Canada.

Frs, LEADERS

Frost-Fones Frost-Radio
Frost-Radio Protector
Extension Cunningham

Cord and Plug | Vacuum Tubes
Frost-Radio Frost-Radio
Receiving Improved
Transformers | Plugs andJacks

Remler Radio Apparatus

a‘a%\ Inquire of your Local Dealer
Q.
2

QO
| HERBERT H.FROST

NATIONAL FACTORY DISTRIBUTORS
TO THE ELECTRICAL-RADIO JOBBER

154 W.LAKE ST. CHICAGO,ILL.




of the month.

accepted,

Ten per cent. discount for 6 issues,

Advertisements in this section twelve cents a word for each insertion.
should accompany all classified advertisements unless placed by an accredited advertising agency.

20 per cent. discount for 12
Advertisements for the December issue must reach us not later than October

The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 58 Park Place, New York City, N. Y. J

Opportunity Ad-lets

OU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms, dealers and amateurs from
plies, automobile accessories, the opportunity to make money,

issues.
P

It will pay you to read and investigate the offerings
all over the country. No matter what you may be seeking, whether sup-
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.

included at the above rate. Cash
No advertisement for less than 10 words

Aeronautics

Boys, budd three-foot model acroplane at small cost.
Write Aero Shop, 3050 Hurlbut Ave., Detroit, Mich.
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Agents Wanted

No Dull Times Selling "Food—people must eat. Federal
disiributors make big money; $3,000 vearly and up: 1o
capital or experlence needed; guaranteed sales: unsohl
goods may be returned.  Your name on packages builds
your own business.  Free samples to customers—repeat
orders sure; exclusive territory. Ask now! Federal Pure
Food Co.. Dept. 60, Chieago,

Agents Wanted In every city and town to sell standard
radio apparatus.  Attractive discounta given. If inter-
ested, write us at once stating age and radio experience.
Wiimington FEiectrical Specialty Co., Ine,, 912 Orange
Street, Wilmington, Delaware.

Money—Money—Money! Make it selling Hanslick, the
tnew and unbeatable hand-cleaner—the original powdered
hand soap! Removes grease, grime, ink, paint, ete.,
without injuring skin.  Spreads like wildtire. Cheaper
than &1l others. Sells in cans (or bulk with dispeusers)
10 garages, autoists, auto supply companies, mechanics,
factory and office folks, 10 housewives, hardware stores.
Huge quantities used weekly by mercantile houses. Big
repeat business assured. Exclusive agencies. crews work-
fug for vou; fast sales, splendid profits, permanent busi-
ness for hustlers.  Live ones can clean up $500 2 month,
Send 10c. (colu or stamym) for liheral sample can, Com-
plete sales plan goes with it Write quick te Solar
Products Co., 121 W. Lake St Chicago. Il

Sales Representative wanted in every eounty to give
all or spare time. Tosition worth $1,200 to $3,000
yearly. No previous experience or capital necessary.
Write for full particulars. A. F. Silver-Chambertin Co ,
Clayton, N. I

World's fastest agents' seller. 300 per cent Profit.
Needed in every home and store.  Esitablished permanent
business. Premier Mfg, Co., 819 E. Grand Rlvd., Detroit,
Mich.

A Business of your ewn—>Nuke sparkiing glass name
plates, numbers, checkerboards, medallions, signs; big
fllustrated book Free.  E. Palmer. 513 Wooster, O.

Agents Wanted (Continued)

Books (Continued)

Great Profits Assured capable men jeining immediately
national organization for kEvenflo Xelf-filling Ink-pencil
Pen.  Writes with ink instead of lead. Send for Profit
Proposition. Evenflo Pen Coumpany, Dept. 63, Grand
Rapids, Mich,

Greatest Sensation! KEleven pieee Svap and Toilet Set,
selling  like blazes for $1.75 with $1.00 Dressmaker's
Shears I'ree, to ecach customer. Other Uninue Plans,
E. M. Davis Co.. Dept. 131, Chicago.

Agents—Here is your opportumity t0 own an inde-
Dendent business distributing high-cluss household spe-
clalties that repeat. Stamp brings valuable information.
Dwyer Mfg. Co., 16 Hawkins St., Somerville 42, Mass.

Ambltlous men, write today foi attractive proposition,
Belling subseriptions t0 America’s most popular automobile
and sportsman’s magazines. Quick Sales. DBlg profits.
Pleasant work, Digest Pub. Bldg., Cin-
cinnati, Ohlo,

Blg Earnings and Steady Repeat Business assured agents
selling to women and homes, finest, most complete line
toilet preparations and specialtics. Nure Success Plan.
Get details today. Colonial Chemical Company, 631-0,
Penn Avenue, Pittsburgh, Pa.

$10 a Day and More, our new book. shows clearly how
you may gain sure success and large profits selling Guar-
unteed Hoslery and Underwear factory to family. It i
Free. Write today. C. & D. Company, 37-E Grand
Rapids, Mich. .

Make $25 to $50 week representing Clow's Famous
Philadelphia Hoslery, direct from mill—for men, women,
chlldren, Every pair guaranteed. Prices that win. Free
book " How to Start” tells the story. George Clows Com-
pany. Desk 27, Philadelphia, Pa.

3009 profit: Whirlwind Seller. Klean-Rite. New
Washing Compound. No Rubbing. Premiums for Cus-
tomers.  Samples Free. Bestever Products Co., 1945-Z
Irving Park. Chicago.

Agents—Best seller: Jem Rubber Repair for tires and
tubes; supersedes vuleanization ut a saving of over %00
per cent.; put it on celd, 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 hig money and free sample,
address Amazon Rubher Co., Dept. 601, Philadelphia, Pa.

Co., Butler

Tailoring Agents. Greatest One-Price Line. .All-Wool
Suits at $29.75. You get your profit the minute you take
the order. Big Swatch Line in fine carrying case. Sales-
men make $100.00 a week. Cuan use a few more good
men.  Write fully, state experience, give us good refer-
ences and we will shiy outit al once. Dept. 392, Park
Tuiloring Company, Chieago. .

Agents—Big returns, fust office scller; particulars and
samples free. Omne Dip Pen Co., 12 Daily Record Bldg.,
Baltimore, Md.

Agents, $60 10 %200 a Week, l'ree Sumples. Guid
Sizn Letters for Store and Office windows. Anyone cau
do 1t. 1Big demand. Lihberal offer to general agents,
Metaltie Letter Co., 433Z N. Clark St., Chlcago.

We want men and women who are desirous of making
$25.00 to $200.00 per week, clear profit from the start in
a permanent business of their own. Mitchell's Magic
Marvel Waghing Compound washes clothes spotlessly elean
in ten to_fifteen minutes. One hundred other uses in every
honmie.  Nething else like it. Nature's mightiest cleanser.
Contains no lve, lume, acld or wax. TFree samples make
sulea easy,  Knoimous repeat orders—300 per cent profit.
Exclusive territory. We guarantee sale of every package.
Two other “'sight sellers”” and sure repeaters give our
agents the fastest selling line in the country. No capital
or experience reguired.  Baker, Ohio, mude $600 last

month.  You cun do as well. Send for Free Sample and
prouf. L. Mitehell & Company, Desk 79, 1302-1314 E.

61st, Chicago, T11.

Earn big money fusi applylug goid initials to autos.
Every owner buys  $1.35 profiy on $1.50 sale—purticulurs
and samples free. Write quick. Lithogram (o., Dept
19, East Orange. N, J.

Fres. Formula Catulog.
ing. Chicago.

Only one sale a day means $200 per manth! Fivt
sales, 81,000t per month! Marvelous new adding machine.
Retalls $13. Work equals $350 muchine. Adds, sub-
tracts, multiplies, divides automatically. Speedy, accu-
rate, durable, handsome. Flve-year guarantee. Offices,
stores, factories, garages, buy one to dozen. A fortune
for live agents. \Write quick for protected terrltory and
free trinl offer. Lightning Calculator Co., Dept.
Grand Rapids, Mich.

Jaco Sanitary Strops sell on sight to everyone using
combs.  Three dozen, $3.60 delivered; easily sell for $9.00.
5,10 profit sure every day. Get particulars quick., Jay
Company. 113 Jay Building, Washington, New Jfersey.

Risk a postal and learn how to start profitable business

Laboratories, Boylston Binld-

without eapital or experience. $60 weekly easy. Silyer-
ing mirrors, retinishing 1ableware, reflectors, plating,
Comptete  outfit  furnished. International Labworatories,

Dept. 25, 309 Fifth Ave.. New Yok

Agents for my patented night-driving tamp. Can be in-
stalled on any car. A. Halliwell Co., 10559 Glenville Ave.,
Cleveland, Ohio.

Agents. Qur soap and 1oilet artiele plan i3 @ wonder;
get our free sample case offer. Ho-Ro-Co., 138 Locust,
St. Louls.

Agents—New Invention. Harper's Ten-Use brush set
and filbre broom. It sweeps, washes and dries up-
3tairs windows, scrubs and mops floors, and does 5
other things. Big profit:; essy seller.  Iree trial offer.
Harper Brush Works, Dept. Z, Fairfield. Towa.

We wish representatives in cveryv community to secure
subscriptions for Science and Inventlon, Radlo News, and
Tractical Electries. This is a wonderful opportunity for
A mateur Radio Enthusiasts to make big money quickly.
Write Experimenter Publishing Co., lnc., 53 Plark Place,
New York City. )

Big money and fast sales. Every owner buys gold
initials tor his auto._ You charge $1.50; make $1.35. Ten
orders dally eusy. Write for particulars and free samples.
Amerlean Monogram Co., Dept. 71, East Orange, N

Live Agents make $10 Day selling Eureka Strainer
and Splash DPreventer for every water faucet. Takes on
sight.  Widely advertised and known. Get details tuday.
A. J. Seed Filter Company, 73 Franklin, New York.

Agents—$! an lour for your spare time. Write for
canvassers’ oultit containing 18 samples of guaranteed
line of pure Food Flavers, Perfumecs, Soaps, Toilet Prep-
arations, ete. Sell in every home. Big rejeaters, steady
income.  Send for sample case today. Light eight.

eautiful appearance. American  Products  Co., 7764
American Bldg., Cincinnati, Ohio. i

Make $5000 every year—$2000 in spare time. You share
profits besides.  Show “'Weather Monareh” Raincoats
and Waterproofed Overcoats. Ask about ‘‘Duol Coat”
{No. 999). Free raincoat for your own use. Associated
Haincoat Agents, Inc.,, R444 North Wells, Chicago.
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Art

Artists, Painters, Printers—Guide for mixing 3000
colors and shades.  Nothing like it published, $1.00.
King, 1125 W. 27th 8t., Indianapolis, Indiava.

...... It i I T

Automobiles

Automobiie Mechanics, Owners, Ciaragenien, Repair-
men, send for free copy Ameriea’s Popular Motor Magazine.
Contains helpful instructive information on overhauling,
ignition wiring. carburetors, butteries, ete. Automobiie
Digest (9541) Butler Bldg., Cineinnuti.
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Books

Hew to make Herb, Nature's Medicine for approxi-
mately overy diseuse of man.  Some Indian Remedies.
I"ook 25e.  Alfred J. Yoder, Wauseon, O.

Radio Building books 25¢c. Amuteur LKlectrician, (0c
Toymaker Books, 10e. 64 pages ench. 150 kinds mechan-
ical s leader and catalog 10c.  Western Puzzle
nt Paui, Minn.
Electriclans’ Examinations: Book of questions and
answers with diagrams, symbols, tables, notes and furmulas

1 preparation  for license. $1.25 by mail. Aaron
Khapire, 2968 Broadway, New York.
Sexological Literature, ”'(‘: most extensive.  Catulogue

sent on request from the original Modern Book Society, 5
Columbus Circle, New York.

Free. TUpon request I will send you fllustrated litera-
ture describing the following entitled books: Astrology,
Chuaracter-Reading, Clalrvovance, Concentration, Enter-
talnment, Healing, Hypnotism, Mechanics, Mesmerism,
Mysticism, Occultism, Personal Magnetism, Salesmin-
ship, Success, Scership, Mediumship, Will, Yog! Philosophy,
Guzing Crystals, ete.  A. W. Martens, J. O. O., Burling-
ton, fa.

Perpetual Motion, by Perey Veranee. A history of the
efforts 1o discover same from earllest days to the present,
together with a sclentific discussion regarding the possi-
bility of its ultimate achievement. Profusely illustrated,
357 pages. Price postpald, $2.00. The Enlightenment
Specialty Co., 305 Fourth St., Edwardsville, 111

Sexology Books only for professional and advanced
student 1caders. Forel, Krafft-Ebing, Kisch, Robie, Ellis,
Freud, Key und other authoritis. The Modern Book
Association, 4150 Santa Monica Blvd.,, Los Angeles,
Callfornia.
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Business Opportunities

Prepare—Sell Your Own Products—ormulas, . Trade
Secrets, luteresting catalog free. 1. Thaxly Co., Waslh-
ington, D. C.

Enter a New Business. larn N00 to §6,000 yearly
in protessional fees making uand titting a foot speciaity,
openings everywhere with all the trade you can attend to:
eusily learned hy any one at home it a few weeks at small
expense: no further capital required; no goods to buy:
job hunting, soliciting or agency. Address Stephenson
Laboratory, 18 Back Bay, Boston, Muss.

. Central Indiana Manufacturers LowW marketing an en-
tirely new Auto Accessory that makes night driving safe,
eliminating glure from approaching headlights, want general
sales managers 10 open branch otfee, handle exclusive ter-
ritory and manage salesmen. Some investment necessary.
Profit possibilities practically unlimited. Ray Filter Auto
Co., Marion, Ind.

Join Natlonal Institute Inventors. 118 Fulton, New
York City, strong proteetive membership soclety. Wili
secure, develop, manufacture, market patents. Dues S10.
Booklet free.

Profitable sales by mail come from using reliable, nu-
thentic mailing lists. 20,000,000 uaccurate names, any
clussification, original eompilation. Martinek Company, 67
Humphrey St., Corona, N Y.

Dollars yearly in your backyard. No mushroom dope.
Particulurs free. Metz, 313 East 89th, Now York.

Will pay cash for sole right to novelty idea or invention
"\hmy r((*;jn.lls for 10c. Address Loek Box 66, Station F,
N. Y. City.

Make $15 daily in manufucturing Meerschaum pipes.
This 1s a one-man proposition, Send 22 money order for

detalls. G. Hielscher, 111 W, Main St., Seattle. Wash,
Good income spare time refinishing chandeliers, brass
beds, autes by new method. Experience unnecessary.

Write for free samples showing finishes.
Ave. D, Decatur, Il
Fas-

Be a Detective. Travel. Ixcellent opportunity.
cinaling work. Experience unnecessary, DParticulars free.
Write American Detective System, 1968 Broadway, N. Y.

Chemical Expert will furnish formulas and trade secrets,
All lines. Lists free. W. L. Cummings, Ph. D., 238
Gordon Ave., Syracuse, N, Y
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Chemistry

Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted educator und scientific anthority, will teach you.
Our home study correspondence course fits you 10 take a
position as chemisi. See our full-puge ad on page 523 of
this issue. Chemicul Institute of New York, 140 Liberty
Street, New York City

Chemical Science. 50c. per year. Three copies 25c.
Swedeshoro, N. T

‘“‘How to Make and Use Small Chemical Laboratory,”
100 pages. illusirated.  Chemical theories, lahoratory
work, and apparatus construction fully described. -75¢.
prepraid.  Catalogue free. D. Altman, 225 Fuast 110th
Street. New York.
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Charters

Gunmetal Co.,

DT s

Charters: Delaware. hest, quickest. cheapest, most
liberal. Nothing need be paid in. Do business; hold

meetings anywhere.  Free forms.
Wilmington, Del.

TIE v

Colonisl Charter Co.,

Correspondence Courses

Correspondence Courses at less than halt original prices,
Any school, any subject, for men or women. Bulletin 1078
free. Used Courses bought. Instruction Correspondence
Fxchange, 1966 Broadway, N. Y.

Doilars Saved. Used correspondence courses of all
kinds sold, rented and exchanged. List free. (Courses

bought.) ILee ountain, Piszah, Alabama.
e Il

i e

Patents

Patents, Trade-Marks—30 years of contidential ser-
vice, expert advice, prompn action, reasonable fees. Send
for Free Book No. 62 Jdgar Tate & Co., 245 Broad-
W, N. Y.; 535 F St., N. W., Wushington, D. C.
nventions Wanted. Cash or royalty for ideas. Adam
I"igsher Mfg. (;0.. 205 8t. Louis, Mo.

i ity et

T e

Personal
Truth. Recoived through Vibratory Torce of Mind—
Christ’s Message. 30c. Prof. James. 10c. Barbara

Ripler, 3122 Fifth Ave., Chicugo.

Study Human Nature, know people, make more money.
Send 10 cents for "'Personal Power,”” a little book that
noints  the way. Address, I'vrorress League, 31-A.G.,
Unfon Square, New York, N. Y.

600 wayc to get rich—3$1.00.
Evergreen Ave., Brooklyn, N. Y.

Exchange jolly letters with new friends. l.ots Fun!
Send stamp. Eva Moore, Box 908, Jacksonville, Fla.

How to read people’s minds—25¢c. The Novelty House,
697 Kvergreen Ave.., Biooklyn, N. Y.

The Novelty ITouse, 697

Back Issues of this and other magazines supplied by
Boston Magazine Exchange, 107 Mountfort St., Boston,
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Exchange cheery letters with new .friends! Rend stamp.
Betty Lee, Inc., 4254 Broadway, New York Clity,
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Photo Developing

Help Wanted
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Instruction

Special Trial Offer. Any size Koduk film developed for
Ge.; prints 2¢. each.  Over-night service. Expert work.
Roanoke Photo Finishing Co., 255 Bell Ave., Roanoke,
Va.

Flim developed and 8 prints, 20c. Or 6 prints from
negatives, 20c. Trial offer. Young Photo Service, 16D
Alden Ave., Albany, N. Y.

i

Duplicating Devices

““Modern’’ Dupllcators save Time, Lahor and Money.
Gets  Business, Reproduces Typewritten or  Penned
Letters, Drawings, Lessons, Music, Menus, Bids, Notices,
Specifications, Maps or anything in one or more colors.
Prints two per minute. Special Sale on. 30 Days Free
Trial. $2.25 up. Booklet Free. B. J. Durkin-Reeves
Co., Pittsburgh, Pa.

i

Exchange

For Sale. Laboratory apparatus and Chemicals. Cost
$65.00, sell for $42.00. First check gets it. N, Michel,
511 North Sixth Street, Arkansas City, Kansas.

i

Ford Owners

Fords run 34 miles per gallon on cheapest gasoline
or half kerosene, using our 1922 carburetor. Increased
power; styles for all motors; attach yourself. Money-
back pguarantee; 30 days’ trial. Blg yprofits to agents.
Air Frietion Carburetor Co., 3226 Madison St., Dayton,
Onio.

For Inventors

"Your Chemical or Electrical Problem Solved for Five
Dollars. Write me. W. Stedman Richards, Consulting
Chemist, 220 Washington Street, Boston. Muss.

“Inventors’ Guide’' free on request; gives valuable
’advice and Information for ull inventors. Write irank
Lederman, Registered Patent Attorney, 17 Park Row,
New York.

Inventors, protect yourselves. Record ldea before ex-
posing it to anyone, even myself or other attorneys. Klein
Cons. Eng. Reg. Patent Attorney, 21 Park Row, New
York.

Inventors—If yvou have an Idea, betore spending un-
necessary money for a patent, write Inventors & Engineers
Consulting Co., P. O. Box 344, Washington, D. C.

inventors and Manufacturers. For (eveloping your
invention, designing and counstructing Automatic Ma-
chinery, Labor-saving Devices for all purpuses, Coin-
Controlled Beverage and Good-Dispensing Machines, Con-
sult John Trick, Mechanical Engineer, 1105 Arch St.,
Philadelphia, Pa.

900 Mechanical Movements, also illustrations explain-
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 decislong of U. S. Supreme and State Courts
on patent cases. Mechanical Movements greatly assist
Inventors, suggest new ldeas that may prove of great aid
In perfecting inventions. Tells how to select an attorney.
Has valuable Information regarding Patent Sharks. Selling
Agents and Brokers. Price $2. Postage free everywhere.
Fred G. Dietrich, 603 Ouray Bldg., Washington, D. C

Get Patents Yourself, sell them yourself. Application
blanks and full instructions $1. Theodore A. Cutting,
Campbell, Calif.

To Make Money, inventors should study manufacturing
methods and costs; securing capital; licensing ami
royalty contraets; profits, etc. New manuseript '‘Making
Your Patent Pay’ dlscloses invaluable informatlon. J. T,
writes: '‘Well worth price. Saved me many times cost.'’
$3. Write for literature. Wm. Bullock, M. E., 20 W.
39th St., New York.

For Men

Smoke Real Tobacco. Sample 10¢. Folder free. Direct
to smoker. Bast Mailing Co., Paducah, Xentucky.

vStop Grumbling." Send me 27 cents for one set of
“Halms Comfort Buttons.””  Address. ‘“Haims Comfort
Buttons,”” 932 East 140th =t., Cleveland, Ohio.

i

Formulas

Free — Formula Catalog. Laboratories, Boyiston

Bullding, Chicago.

20,000 Formulas, Recipes and Trade Secrets—540 wages,
$1.2%.  Hiliside Laboratories, 7021 I-South Winchester,
Chicago.

500 Formulas 25c.
Winchester, Chicago.

1,000,000 Formulas.
business. 1016 pages $1.90.
North Robey, Chicago.

Formulas—All kinds. Guaranteed. Catalog 2 cts.
Clover Laboratories, 5501-EC, No. Rohcy, Chicago.

3,384 Money-Making Plans. Formulag, Trade Secrets.
“ Encyclopedia Business Opportunities.” 3 volumes, $1.50.
Ideal Book Shop, 5501-EV North Robey, Chicago.

Hillside Laboratories, 7021 B-South

Processes, Trade Secrets for every
Ideal Book Shop, 5501-EE

For the Photographer

Have You a Camera? Write for free sample of our biz
magazine, showing how to make better picturcs and earn
money. American Photography, 465 Camera House,
Boston 17, Mass.

Games & Entertainment

Detectlves can earn big money.
Travel. Great demand everywhere. Experience unneces-
sary. Particulars free. Write. American Detective Sys-
tem, 1968 Broadway, N. Y.

Silvering Mirrors, French Plate Taught; easy to learn;
immense profits. Plans free. Wear Mirror Works. Excel-
sior Springs, Mo.

Agents. Cost $5.00, your profit $34.50 trausferring
monograms on autes, trunks, bags, furniture, ete.; no
experience, no license, write for free samples. Transfer
Monogram Co., Ine., 10 Orchard St., Dept. No. 153.
Newark, N. J,

Earn $110 to $250 monthly, expenses paid, as Rallway
Trafiic Inspector. Position guaranteed after 3 months’
spare time study or money refunded. KExcellent oppor-
tunities. Write for Free Booklet G-57, Stand. Business
‘Training Inst., Buffalo, N. Y.

Earn $25 Weskly, spare time, writing for newspapers,

Excellent opportunity.

magazines. Experience unnecessary; details free. Press
Syndicate, 5665 St. Louis, Mo.
Be a Detective: Excellent opportunity; good pay:

travel. Write C. T. Ludwig, 1417 Westover Bldg., Kansas
City, Mo.

Wanted—Men over (7,

Railway Mail Clerks. Travel.
Commence $133 month. Steady. Common education
sufficient, List positions  free. Write  immediately.
Franklin Institute. Dept. H23, Rochester, N. Y.

Firemen, Brakemen, Bappagemen, Sleeping Car, Train
Porters (colored). $140-$200. Ixperience unnecessary.
897 Railway Bureau, East St. Louis, TIL

Be a Mirrer Expert. %3 to $10 a day, spare time home
at first; no capital; we train, start you making and silver-
ing mirrors French method, I'ree Prospectus. . R.
Derr, Pres., 26 MeKinley St., Baldwin, N. Y.

Deteciive and Finger Print Expert opportunities. FPar-
ticulars free. Write Wagner, 186 East 79th Street, New
York.

Big money made sifvering mirrors,
beadlights. ~ Outfits furnished. N,
1133 Broadway, New York.

T T R e e

plating tableware,
ccie  Laboratorles,

Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted educator and sclentific authority, will teach you.
Our home study correspondence course fits you to take
a position as chemist. See our full-page ad on page 523
of this jssue. Chemlical Institute of New York, 140 Liberty
Street, New York City.

Bookkeeping in a week.
New York.

Become a Laboratory Expert—Learn Interesting, Profit-
able Profession of Bacteriology, Microbiology. Lxteusjon
and Residential Courges. Diplomuas—degrees granted. Help
secure  position. St-pieee urinalysis  outtit free to
students. Send today for free 34-page prospectus, Col-
lege of Mlcrobiology, 953 Belden Ave.. Chicago,

By

Dukes, 1837B Walton Ave,,

[ " A s

Patent Attorneys

Inventors: Protect your invention through A. M. Wilson,
Inc., Washington, D . Over twenty years of efficient,
expert, confldential service. Skilled In Radio-Electrical,
Chemical and Mechanical flelds. Our 1422 illustrated
booklet, giving much necessary and very useful informa-
tlon which every inventor should know, will be sent
fres upon request. Prompt and careful attention. Highest
references. Moderate rees. Send sketch or model for our
careful oplnion and preliminary advice. Write today to
A, M. Wilson, Ine. (Radio 3 ARILI), 312 Victor Bldg.,
Washington, D. C. (Successor to Dbusiness established
in 1881 by A. M. Wilson.)

lnventors shouid write us for our book, " How to Ohtaln
a4 Patent,” which clearly sets forth what may be patented
and the necessary steps to protect an Invention. It de-
scribes the procedure in Patent Office and tells about
assignments, licenses and trade-marks, and gives many
useful facts about patents which every Inventor should
know. Many persons well versed in patent matters have
pronounced the book the best of Its kind they have ever
read. It i3 written so you can understand it. Copy sent
free upon request. ‘Talpert & Talbert, Patent Lawyers,
458 Talbert Bldg., Washington, D. C.

Mailing Lists

, Patent application filled on_partial payment plan.
Prade-marks, copyrights, etc. Milo B. Stevens & Co.,
494 F Street, Washington, D. C.  Estab, 1864.

Autheantic, reliable lists are profitable order getters, Can
supply 20,000,000 accurate names any classification, orig-
inal compilation., Martinek Company, 65 Humphrey
Sireet, Corona, N. Y

Manufacturing

Let us do your manufacturing and die work,
Eng. & Migz. Co., 2521 W, Chicago Ave., Chicago.

Vietor

Inventors aided.

T Ideas developed and
perimental

ratented,  kx-
machinery built.

Practice in all courts.

Patents Procured. Trade-Marks Registerel. A com-
prehensive, experienced, prompt service for the protection
and development of your ideas. Prellminary advice
gladly furnished without charge. Booklet of infurmation
and form for disclosing idea free on request. Richard
B. Owen, 130 Owen Bulliling, Washington, D. C., or
2278-T Waoolworth Bldg., New TYork.

We are equipped to manufacture all kimnds of wire
and light metal goods. Stampings, Dies, and Tools.
Punch press work. Patented articles wanted. Safety
Wire Gas Globe Company. Columbus, Ohio.

To Order: Metal articles, Models, Tools, Patterns.
Experimenting. Manufacturing. Inventions developed.
Fle&'el(z;nd Specialty & Mfg. Co., Scarsdale Ave., Cleve-
and, Ohio.

We manufacture anything, design and builld speclal
maclinery, develop inventions, build models, make draw-
ings of every description, our facilities the best. Write
for booklet. R. G. Clyne Engineering Co., St. Louis, Mo.

Long sstablished manufacturer of "auto accessories which
are daily sold by practleally all wholesale and retail
accessory houses will conslder manufacturing and dis-
tributing new products capable of equally wide sale
through same channels. Patented articles preferred. Ad-
ress, ‘‘Accessory Manufacturer,”” 1400 Northh American
Bldg., Chicago, NI

N T ]

Patents. Protect your rights. Before disclosing inven-
tion write for booklet and blank form, Evidence of Concep-
tion, to be signed, witnessed and returned with rough
sketch or model of yvour idea, upon receipt of which I will
promptly give opinion of patentable nature and instrue-
tlons. No charge for preliminary acdvice. Highest refer-
e¢nces.  Prompt, personul attention. Clarence C. O Brien,
lDlng,Lstored Patent Lawyer, Southern Building, Washington,

Monroce Miller, Ouray Building, Washingten, D. C,,
patent attorney, mechanical and electrical expert. Best
quallty of work iml results, Moderate charges.

inventers—Send for form ‘‘Evidenee of Couception’*
to be signed and witnessed. Torm, fee schedule, informa-
tion [ree. saneaster & Allwine, 242 Quray  RBuilding,
Washington, D. C. 2

Protect your rights - Wrgite for '‘Record of Invention™
and hooklet ahout Patents. Prompt personal service, Ad-

vice without charge. J. Reaney Kelly, 612 V Columbian
Bldg., Washington, D. C.

Mail Order Business

| made $25.000 with small Mall Order Business home.
Sample article, 25c. Free Booklet, Stamp. Al Exp.
Scott, Cohoes, N. Y

NN

Miscellaneous

We specialize in
vour ad. imprinted in gold, 10c
Walnut St., Yonkers. New York.

Contract work: Send drawing and specifications or
samples on small manufacturing jobs for prices. Buss
Machine Shop, 1218 Broadway, Bethlehem, Pa.

PR L e R TR R

Advertising-Pencils. Sample, wit
Musial & Co., 423

Motion Pictures—Motion Picture Plays

Fortunes made in this Business. Small capital needed.
Opening everywhere. Complete theater outfits sold on easy
payments. Experience not required. Catalog  free.
Monarch Theater Supply Co., Dept. P, 724 So. Wabash
Ave., Chicago, IIL -

Wanted, Men and women ambitious to make money
writing Storles and Photoplays. Send for wonderful Free
Book that tells how. Authors’ Press Dept., 131 Auburn,
N. Y.

$35 Profit Nightly. Small capital starts you. No ex-
perience needed. ur machines are used and endorsed
by Government institutions. Catalog frce. Atlas Moving
Picture Co., 470 Morton Bldg., Chicago, Il

TN

Motorcycles—Bicycles

Tricks, Puzzies, lokes, Magical Apgaralu_s. Plays, Stage
Supplies, Mind-Reading Acts and Sensational Escapes.
Send 10c. for 160-page illustrated 1922 professional cata-
Oaks Magical Co., Dept. 549, Oshkosh, Wis.

Health

Tobacce or Snuff Habit Cured or no pay: $1.00if cured.
Remedy sent on trial. Superba Co., 8. A.. Baltimorc, Md.

Are You Old at Forty? Nee our advertisement on page
642 of this issue. The Idectre Thermal Company,
Steubenville. Ohio,

Pyorrhea (Rigg’s Disease, Bleeding or Swollen Gums).
Hundreds have been helped by '*Pyorrdent,” the suc-
cessful home Pyorrhea treatment. Purifying, healing,
preventative. Full month’s treatment, consistlng of a
very benpeficiil massage paste and an antiseptle tooth-
cleansing paste to be used in place of your ordinary denti-
frice, together with full directions for treatment. $1 post-
paid. Or write for free Booklet "E.” Pyorrdent Mfg.
Co., 439 Seventh St., Brooklyn, N. Y.

logue.

Don’t buy a Bicycle Motor Attachment untll you get
our catalogue and prices. Shaw Mfg. Co., Dept. 6, Gales-
burg, Kunsas.

Used parts for all motorcycles cheap. State wants,
Schuck Cyele Co., 1922 Westlake, Seattle, Wash,

i I I T

Musical Instruments

Easy terms

Violins, deep, mellow, soulful, on credit.
Gustav A.

for wonderful instrument. Get detafls today.
Hennlng, 2424 Gaylord St., Denver, Colo.

Office Devices

Save Half on office machines. cquipment, addressers,
multigraphs, dupticators, dictaphones—Pruitt Company,
172 North Wells, Chicago.

fnventors. Before disclosing your idea to others write
for our ''Evidence of Disclosure’” form. Send sketcl or
model of your invention for exsmination and advice.
Ask for free book, ‘How To Obtain a Patent.” Aveid
dangerous delays. Write today. Merton-Roberts & Co.,
18§ Mather Bhkig., Washington, D. C.

Patents Secured. Prompt service. Avoid <angerous
delays. Send for our “"Record of Invention' form and
Frea Book telling How to Obtain a Tatent. Send sketch
or model for examination. Preliminary advice without
charge. Flighest references. Write today. J. L. Jackson
& Co.. 249 Ouray Bldg., Washington, D. C

Exact expenses gquoted in advance. Moderate charges.
No extras. Applications satisfactorily prepared or money
returned. Submit data. Lynweod B. James, 833 McGill
Bldg., Washington, D. €. [lstablished 1913,

Tnventions Patented. Trade-Marks Registered: reason-
ahle charges; prompt service; plain advice; request de-
tutled information. Jaynes & Jaynes, 720 Kellogy,
Washington, D. C

Patents, Trade-Marks, Designs and Copyrights—Regis-
tered firm of attorneys-at-law. Careful, prompt persmal
service assured. ~Moderate fees. Full information free
upon request. Gross & Collings, 608 Ouray Building,
Washington, D. C.

Inventors write me about patents. My fees payable
monthly. Booklet free. Frank Fuller, Washington, C.

Patents—Prompt. personal efficient service hy an at-
torney-at-law, skilled in all branches of Patent Praectice.
Over 18 years actual experience; full information upon re-
uuost.‘. B. P. Fishburne, 330 Mct:ill Bldg., Washington,

Patents. Send for free booklet.
Best results. Promptness assured. Send model or draw-
Ing for examination and opinion. Watson E. Coleman,
patent attorney, £24 ¥ St.. Washington. D. C.

Inventors. Send zketch or model of invention for
oprinion, concerning patentable unature and exact ocost of
patent.  Book. “How tw Obtain a Patent,” sent f{ree.
Tells what every inventor shonld know.  REstablished
twenty-eight years. Highest references, prompt service,
reasonable charges. Chandlee & Chandlee, 441 Seventls
Washington, D. C

Millions spent annually for ideas! Hundreds now
wanted! Patent yours and profit! Write today for free
hooks—tell how to protect yuurself, how to inveut, ideas
wanted, how we help you sell, ete.. 212 Patent Dept.,
American Industries, Ine., Washing D. ¢

Patent and Trade-Mark applications promptly and
skillfully prepared by competent patent lawyer. Send
sketell for preliminary searchh and advice. Ralph Burch,
5 Jenifer Bldg., Washington.

LT TR |

Highest rteferences.

Printing

Everything Printed. Long run speclaltices. Samples.

Quality Printery, Marietta, Oblo.
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Board No. 7
of this won-
derful new
plan of
studying
electricity
at home.

The Greatest
Electrical School
In the World

Offers a correspondence course to you that
gives you—

In Your Home

—all you can get if you are a student of
this famous institution in the way of prac-
tical instruction because you are furnished
free demonstration outfits to practice and
experiment with, and in addition you are
personally instructed by expert teachers,
whose knowledge of electricity is perfect
and all your lessons are written in plain
simple language easy to understand and a
pleasure to learn.

Yes, in Three Months

—you will be able to do electrical work that
will enable you to make a living, and when
you complete this course of home study
you will be a master electrician qualified
to earn 33,000 to $5,000 a year at the start
of your business career and capable of
making progress that will double your
earning capacity in a year or so.

—and the Field of
Opportunity

for well-trained electrical men is prac-
tically unlimited. Thousands of men are
employed in this great field of industry,
but there is a constant demand for trained
specialists — why not become one? The
way is open to you and it is an easy way.
You will enjoy the experimental work and
the fascinating lessons.

REMEMBER!

You do not have to pay for the special
electrical apparatus we send you.

‘Write today for free book describing this
wonderful course.

EXTENSION DIVISION

SCHmol? 0'5 ENGINEERING

ilwaukee

Dept. F10 Marshall Street Building
Milwaukee, Wis.

of Milwaukee. Dept. FI0, Marshail

Street Building, Midlwaukee, Wis.
Please send me free and without any ob-
ligation on my part full details of your

special home-study course in Practical
Electricity.

NADIB. 1o vnvavaratsmmenn conrneinennn .

Address. .. veveveninn i

Extension Divislon, School of Engineering : ‘
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Postcards and Pictures

‘“Zee Beautiful Girl Pictures.”” 10 wonderful DOSes,
$1.00; 18 Special, $2.00. Real “Taken from Life’’
photographs. Money refunded if dissatisfied. Bairart
Co., 8§48, St. Louis. Mo.

Get foreign Postcards: curios, interesting letters, etc.
Membership 50c. (stamps). Delacavefer, 282-B d'En
tratigues. Tours, France.

Radio Outfits and Supplies

Westinghouse and Other Standard Radio Sets and Parts.
Liveral commissions paid for interesting others which
enable you easily to Earn Your Set and Make Money.
Write for price list and proposition. Wheeler-Thomas
LRadlo Co.. Dept. 30, Holland, New York.

Salesmen Wanted

57 miies per galion made with new patented gasoline
Vaporizer. Write for particulars. Vaporizer Co., Puk-
wana, S, Dak.

Short Stories, Manuscripts Wanted

Earn $25 Weekly, spare time, writing for newspapers.
mogazines. Experience unnecessary; details free, Press
Syndieate, 566 St. Louls, Mo.

Shart Stories, poems, plays, etc., are wanted for pub-
lication. Literary Bureau, 165 Hannibal, Missouri.

Song Poems Wanted

Song Poems Wanted. Submit manuscript to New Era
Musie Co., 117 St. Louis, Mo.

Write the Words for a Song.

We compose music.

_Submit_your poems to us at once. New York Melody

Corp., Fitzgerald Bldg., New York.

Wonderful proposition for song, poem or melody writers.
Ray Hibbeler, D115, 4040 Dickens Ave,, Chicago.

Stamping Names

Make $19 a Hundred stamping names on keychecks.
Send 25¢. for sample and particulars. Ex Kaytag Co..
Cohoes, N. Y.

Stamps and Coins

Stamps—20 Unused, all Different. Free. Postage, 3c.
Mention paper. Quaker Stamp Co.. Toledo, Ohio.

Aspirin

Say “Bayer” and Insist!

Unless you see the name ‘‘Bayer” on
package or on tablets you are not getting
the genuine Bayer product prescribed. by
physicians over twenty-two yeurs and proved
safe by millions for

Colds Headache
Toothache Lumbago
Earache Rheumatisin
Neuralgia, Pain, Pain

Accept “‘Bayer Tablets of Aspirin” only.
Yach unbroken package contains proper
directions. Handy boxes of twelve tablets
cost few cents. Druggists also sell hottles
of 24 and 100. Aspirin is the trade mark of
Bayer Manufacture of Monoaceticacidester
of Salicylicacicl.

Califernia Gold, quarter size and German 5 pf. 30c.
&llla coin and catalogue 10c. Homer Schultz, King City,

0.

California Gold, quarter size, 27c.; half-doliar 8ize, 53cC.
Columbian niekel and cataloFue. 10c. Norman Schulz,
Box 148, Colorado Springs, Colo.

Telegraphy

Telegraphy (Morse and Wireless) and Railway Account-
ing taught thoroughly. Big salaries. Great opportuni-
tles. Oldest, largest school. All expense low—can earn
large part.  Catalogue free. Dodge's Institute, O St.,
Valparaiso, Ind.

Wanted to Buy

Full value paid for old gold jewelry, watches, diamonds,
crowns, bridges, dental gold, silver, platinum. gold or silver
ore, magneto points, war savings stamps, old false teeth.
Packages held 4 to 12 days and returned if our offer is not
satisfactory. United States Smelting Works (The Old
Reliable), 120 So. State St.. Dept. 73, Chicago, 111.

Cash fer 0ld Gold, Platinum, Sllver, Diamonds, Lib-
erty Bonds. War, Thrift, Unused Postage Stamps, False
Teeth, Magneto TPoints, Jobs, any valuables. Mail in
today.  Cash sent return mail. Goods returned in ten
days if you're not satisfied. Ohio Smelting Co., 303
Hippodrome Bldg.,, Cleveland, Obhio.

World War Relics and Photos

World War Relics collected from Europe's battlefields.
Catalogue 10c. Photos, actual warfare, 275 diff,, $5.
Sample set 14 views 25c. Lieut. Walch, 50 Fort Greene
Pl.. Brooklyn, N. Y.

Wireless

Attention! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube Circuits ever brought under
two covers at such insignificant cost. These dlagrams will
be found In the great '*Rasco’™ catalog, which contalns
raw materials and parts in a greater profusion than any
other catalog. 15c. in stamps, or coin, will bring the
catalog to you. Radio Speelalty Company, 100 Park
Place, New York City.

Boysl Don’t overlook this. The "Rasco” Baby De-
tector. Greatest detector cver brought out with molded
base. Fully adjustable. See former advertisements in
this publication, or our catalogue. Detector with Galena
Crystal complete, 50c.; the same Detector with Radlocite
Crystal, 75¢. prepald. Send for yours today. Radlo
Specialty Company, 100 Park Place, New York City.

This 1s Real Service—Panels cut to order, smooth
sawed edges. We cut them exactly to size and ship the
same day your order is received. 34-in. thick, 134c. per
square inch; 5/16-in. thick, 2¢.; 34-in. thick, 3c.; 7/16-in.
thick, 3'se.; lg-in. thick, 4c. Why pay more? These
radio panels are made of the highest grade black fiber.
This material possesses high dielectric strength, is inexpen-
sive, unbreakable and easy to work. Our special offer, radio
panels 6x6xY4-in., 50c.: 6x12x1{, $1. We also carry a
complete stock of fibré rod and tubes, the real thing for
electrical insulation. Special prices quoted upon applica-
tlon.  We pay postage. Radio Instrument & Panel Co.,
Box 75, Clcero, 11linois.

A-1 Galena-—Perfect; tested and guaranteed: imbedded
in speclal metal; price 35c., AA-1 Galena (Genuine) 50c.,
postpaitd. Natjonal Specialties, 328 Union Sq.,, N. Y. C.
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e YOU 0ld
al40?

A very common cause of early
old age is the disturbed con-
dition of an important gland.
Even big strong men are not
exempt from this common
1 and serious irregularity. Qux

plainly written, interesting and educational

FREE BOOK

b
P
" Why Many Men are Old at Forty ** may bring a
prioeless message to you, It tells of a simple, sen-
sible way by which thousands have corrected this
prostate gland condition, It tells how sciatica, back-
aches, foot paius, interrupted sleep, mental de-
Tession, etc., are 8o often due to this gland. Sold
Or over five vears upon a money-baok-if not-satis.
fied plan. Do not confuse it with massage, medi.
cation, violet rays, ete. No obligation.

Write for your copy of the FREE BOOK today.

The Electro Thermal Co.
; 4515 Main St., Steubenville, Ohio
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Facts other sex books don’t
dare discuss are plainly told in
“WhereKnowledge Means
Happiness.” Createsanew
kind of married love. One
reader says:
It contains more real informa-
Lion than all other sex books put
together.

Sent In plain cover, by re-
turn mail, for $1.00, cash,
money order, check or stamps.

From “Where Knowledge
Means Happiness.”

Copyright 1521
COUNSEL SERVICE, Dept. 39, 257 W, 71st St., New York

FREE 10 DAYS’ TRIAL

Same LElectric Belts sold by doctors

5 = ;L $15 to $60; divect froz’n Ig‘actory.
. 2 and up; why pay more ? ree 10
Al ‘v-é’i_‘ g% days’ trial.  For rheumatism. lame
|,e:.q'y‘-_/§}‘)- i’ b!llcl(, varicocele, nervous deblll;y.
OAY 'y, -‘&.! paralysis, stomach, kidney or liver
RYppmdlS22 troubles, ete.  Address

. *%" LEOTEY ELECTRIC CO. Dayton, 0.

ARE YOU BASHFUL, TIMID

Self Conscicus, Embarrassed in Company. Let us tell
you how you can overcome these troubles and acquire
Polse, confldence. assuranco and a magnetic personal-
fty. Address The Veritas Science Institute, 1400
Broadway, New York, Desk I5.
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This 1s the

Electrical Magazine

that keeps you
in touch with the

electrical world

— 20c¢c —
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PRACTICAL ELECTRICS’ Mission is to bring each month, new developments, ideas and
experiments in the electrical field to those interested in the progress of electricity.

Each Month the entire progress of the electrical field is written in every-day language

understood by everyone.
Each Month the new ideas and inventions applied to electricity are explained and ana-
lyzed in simple, non-technical language.

Each Month the latest electrical problems are discussed by experts—questions are answered
and prizes given to those who evince interest in electric developement and experiments.

The layman, the experimenter, the practical electrician and engineer—there is a depart-
ment for everyone, besides the hundreds of articles and illustrations of interest to

anyone eager to keep abreast with the times.

PRACTICAL ELECTRICS Be sure of getting PRACTICAL ELECTRICS

is on sale at all newsstands every month. Just use the coupon below.

Published Monthly by

Gentlemen:
Although your regular price is $2.00 per year, you will

PRACTICAL ELECTRICS CO. 5 .
{  accept my subscription at $1.75 per year (Canada and foreign
$2.25). I enclose the money herewith and I have written my
New York name and address in margin below.
| S.&1.10-22

53 Park Place .
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KNOW WHO IS SENDING

Get twice the pleasure and usefulness out of your receiving set.
Look up the name and location of any ship or land station
whose messages you pick up—learn the name and address
of that amateur whose sending set you just heard.

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK

In 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 hand-
ling commercial traffic, with their calls; one showing the amateur radio districts of
the United States and the principal radiophone broadeasting ‘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
pleasure and knowledge.

Every Amateur Call in the U. S. and Canada Is Listed Besides Other
Valuable Information Contained in This New Book

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

Canada; Every Vessel, Coast Station, and Radio-Compass is represented and listed alphabetically, according both

Station in the World; Radiophone Broadcusting Stations of the .
United States; Xvery High-Power Station in the World; Special | as to name of vessel or land station, and to call letters.

Land Stations of the United States; Time Signals, ; i . = I
Hydrographic and Weather Reports of the United The Conso'hdatgd Radl? Cd'll, BOOI\ is the
only book in print officially listing all the

Statesand Principal Foreign Countries; International
Radio calls as issued by the Bureau of

Abbreviations; Assignment of International Calls;
Commerce. And the New Radiophone

Press Schedules; Radiogram Rates; Cable Rates;

International Morse Code and Continental Signals;
Broadeast. Section is particularly complete
and gives all available information con-

and Complete General Information covering Distress
Calls, International Safety Signal, Use of 800-Meter
Wave Length, Amendments and Changes in Various
Governmental Regulations, How to Determine

P id i 3
Charges on Radiograms, Free Medical Advice by rem ; cerning calls, wave lengths, PROGRAMS’
Radio to Vessels, and much other useful information. etc.

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

Great 40-page Supplement FREE to all
who have the 4th Edition Call Book

As a special service to the readers of the Fourth Edition of the Radio Call Book, we have printed, at great,
expense, a 40-page supplement containing the latest amateur radio calls of both the United States and Canada,
and other calls issued very recently. It is absolutely free to all those who write for it, provided you have
bought a copy of the fourth edition of the Consolidated Radio Call Book. This wonderful supplement brings
the call book up to the very last moment and on account of the many changes that have taken place and which
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of
this supplement today.

Send to us direct or get it from the dealer from whom you bought the 4th Edition Call Book

THE PERIODICAL PRESS, NEW YORK
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HAWKINS ELECTRICAL GUIDES ({0

4700 PICTURES 51 A monTr  SEND NO MONEY—SEND ONLY THIS COUPON

Know the facts in Electricity, They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important clectrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism — Induction — Experiments — Dynamos—Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—\'Vlrmg—\Vlrmg
Diagrams—Sign Flashers—Storage Batteries—'rinciples of Alternating
Currents and Alternators—Alternating Current Motors—Transformers—
Converters—Rectifiers—Alternating Current Systems—Circuit DBreakers—
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing

—Teclephone—Telegraph—Wireless—Bells— Lighting—Railways. Alww many
Modern Practical Applications of Electricity and Ready Keference Index

of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the bouks. No obligation to huy unless
you are satisfied. Send Coupon now——today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.

THEO. AUDEL & CO.,
72 Fifth Ave., New York City

Please submit me for freec examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you §1 cach month until paid.

OcCupation .. ... e
Emploved by. ... o e
Home Address........................ 1 e srers s e e s e e e e

Reference ... . B I
S8.1.October




Dear Sir: Please send me free

your big catzlog and full par-
ticulars of yeur special offer of
three extra caurses.
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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 electrician, 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 $150 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—everything 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 cataiog.

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
" wishand returnfor 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
to earn a good part of their expenses while st udying.

IS BN N . ﬂ -«
e o0k, Send This
Coyne Trade and ‘

1300: 1510 W Hareon st ® 9
st i e % Coupon NOW?!

s Don’t delay a minute—send that
L} coupon in right now for our big
free catalog and full particulars

(N of thiswonderful offer. Act now!

Name s, « .o oo - o s -
$ B. W. COOKE, President
CoynEe 'l‘.rade'ands o
.................. raeeh e ngineering chool
. | T G

\ Dept. 20 Chicago, IIL

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 this happen? It haﬁpened
because Coyne has been the most successful institution of its kind in
the world. Coyne men were well trained — they learned electricity
thoroughly—they went out inta the business world and were success-
ful—these men told their friends. With this solid foundation built
over a period of years, during which time over 10,000 men were suc-
cessfully trained and graduated, Beanett Wellington Cooke has real-
ized his greatest ambi-

tion—a larger and
greater Coyne
where all might
be accommo-
dated.

Here in these large, light,
airy quarters, vou will
S find the finest equip-

S, ment and bast train-
ing that money
\ bav.
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