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Own a Typewriter !

A Bargain You Can’t Ignore! -
ge, and See! 4

GET YOUR typewriter now.
A genuine Shipman-Ward re-
il  built Underwood is the one you
{ want—“the machine you will
eventually buy!” Every-
one needs it; now anyone
can afford it. Don’t send
a cent—but do get our big
special offer—our valuable
book on typewriters and
typewriting—free.

You can learn to write on this standard-
keyboard machine in one day. A week after
the expressman has brought it, you ’d feel
lost without it. A trlal will prove it—and
doesn’t cost you a penny!

A New Plan

Our rebuilt plan gives you the best machine
and saves you a lot of money.

The Underwood is so famous a make,
and No. 5 so popular a model, you'll have
to speak up if you want one of the lot we are
just completing now!

We rebuild from top to bottom; replace
every single worn part; each machine is in
sparkling condition. New typewriters are
commonly guaranteed for a year; we guar-
antee these completely rebuilt Underwoods

S SuipmaN-WARD MFc. CoMPANY
I Mail 10 555 Building, Chicago |

Please send me full offer, with T)ape Writing Man- I

| ual REE, prices, terms, etc., and full information
about your FREE course in touch Typewriting. I

I All without obligation ; this is NOT an order !

Xy - o—
a lg')p/d’ ‘/ ””o""”"J'”“”'[WJH. '.T

" i ——————

*****

Act NOW

*************

********

If Ever!:

***************************-Y-

five years: That’s our Better-Than-New
Guarantee! And we guarantee a big saving
in money!

We don’t ask for a cent now. Nor any
money at all, unless you are completely won
by the wonderful writing machine we ship
you for an unrestricted 10-day free trial.
When you do buy, take advantage of our very
liberal scale of monthly payments. A host
of our patrons have paid for their typewriters
out of money made typing work for others.
(One women made a thousand dollars at
home last year with her Underwood.)

It you know typewriters, you know the
perfect work and the ease and speed of
an Underwood. If you have never owned
a typewriter, start with the finest! One
that will last you all your life! But,
the time to act is NOW. Don't
miss out on this present bargain
offer. Don’t do longer without the
convenience of a typewriter.

Free Trial Offer

Our plan gives you the opportun-
ity of a thorough trial betore you

buy. You run no risk whatever. You start
to pay for your typewriter after you have
found it the one and only machine for
you! But get the facts before this lot of
machines is all in use. Clip the information
coupon before you turn the page. Itwill pay
you! Note the very useful book you receive
free! Write for full particulars at once.

Get our catalog that tells how we rebuild
these wonderful Underwood typewriters in
the largest factory of its kind in the world,
and lowest prices and terms in existence.

We will also include free, the new Type
Writer Manual— it gives many examples and
samples of uses for your typewriter:
in business accounts, social correspon-
dence, recipes, shoppmg lists, house
hold accounts, etc.; school work liter-
ary work, etc. Chp coupon now!

( This is a genuine
UNDERWOOD Machine
—ace of them ALL
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e $18 a week.’”
A. Schreek,

”

PLANT ENGINEER~

Pay Raised 1507,
*‘1 was a dumbbell in electricity
until I got in touch with you
Mr. Cooke, but now I have
charge of 4 big plant, including
600 motors and direct a force of
34 men — electricians, helpers,
ete. nglary hasgone up more
than 150%.”*

George Illingworth
63 Catamet Hoad, Hatyore, Mass,

~The Big:Pay Field ~

NEEDS YOU NOW

$20 a Day for Schreck
“‘Use my name as a reference
and depend on me as a booster.
The biggest thing 1 ever did
was answer your advertise-
ment. 1 am averaging better
than $500 a month from my
own business !Low I used to

Phoenix, Arizona.

“Earn? 3,500
ELECTRICITY

in Radio

done for me.’

Makes $700 in 24 Days

““Thanks to your inter
Course I made over $700 in 24
days in Radio. Of course, this
is a little above the average
but I run from $10 to $40 clear
profit every day, so you can
see what your training has

esting

Fred G. McNabb,
848 Spring St., Atlanta, Ga.

| $70 to $80 a Week for

Jacquot
“Now I am sgecxalizing in Auto
Electricity and battery work and
make from $70 to $80 a weck and
I am just getting started. I don’t
believe there . is another school in the
world like yours. Your lessons are a
real joy to study.’’

Robert-Jacquot.
zogs‘wAd one @ Colgmdo
otorado rings
Avenue, Bolorado.

$1000 a Month
for Jirinec
**You wiil be giad to know that
my business j8 now rounding
into shape — I am making now
from $800 to $1000 every month
myself, But I’ve got you to
thank for what I’ve done,”
John Jirinec.
1133 Fourth Ave.,
toria, N.Y.
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Don’t you keep on working for only $25 or $35 a week. Get into Electricity. Thousands of Cooke
Trained Men who knew nothing about it a short time agoare now earning $70 to $200 a week as Electri-
cal Experts—and they don’t work half as hard as you do. Why stick to your small pay job? Why stick
to a line of work that offers no chance—no promotion—no big 'pay? Get into the world’s greatest
business. Electricity needs you. I'll show you how to do it. Get ready for a big pay job now,

Electrical Experts Are In
Big Demand

Even ordinary electricians—*‘the screw driver” kind—are
making big money, but trained men—Electrical Experts
who get the top salaries—are nezded more now than ever
before, Thousands of Cooke Trained Men easily earn
$3500 to $10,000 a year. That’s the kind of job you want—
where you can plan, and boss and supervise the work of
others or go in business for yourszelf. Get started towards
one of these big-pay jobs now. Learn to earn $70 to $200 a
week—youcando it with Cooke Training—recommended
by more than ten thousand successful graduates. Just
mail the coupon below.

Employment Service and Help—
No Extra Charge

I will train you for a big pay job and help you get it with.
out extra charge. Hundreds of Employers look to me for
the electrical men they hire. Last year I placed over one
thousand men_at big raises in pay. Hundreds of others
were promoted by their employerathrough the help of my
Vocational Service and other hundreds went into business
for themselves with the help of my special Business
Training. Mail Coupon for big free book which explains
this service and fourteen other features, many of which
can’t be had anywhere else.

Age or Lack of Experience
Bars No One

You don’t need experience. Youdon't have to be a College
man. You don’t have to be even a high school graduate,
As Chief Engineer of this big two million dollar institution
which does a general Consulting Engineering Business
besides operating one of the world’s greatest Training

) :
olugt fits 1y

Dept. 23,

S chargee®

.
]

L. L. COOKE. Chief Engineer,
Chicago Engineering Works, Inc.

2150 Lawrence Ave.,
CHYCAGO, ILLINOIS

i

C
ey
no extras ’%%I"AE“

=
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Wic Cooke Trained Man is .

Schools, I know just what training you need to make a big
success in electricity. Let me give you that training with
my simplified, complete home course,—the world’sfamous
“Cooke Training”—built on my own 20 years of engineer-
ing experience with the help of nearly 50 other engineers.
Learn to earn $70 to $200 a week—Only spare time needed.

My Training Pays For Itself

You can start earning extra money a few weeks after you
start my training. I give you special instruction for doing
simple electrical jobs in your spare time—show you how
to get these jobs and tell you what tocharge. Many of my
students make as high as $25 a week extra this way while
studying. My course more than paysits own way.

Your Satisfaction Guaranteed
I am so sure I can make you a big success in Electricity,
just like I have done for the men whose pictures you see
here and thousands of others who now boost my training
that ¥ will guarantee your satisfaction with a signed,
money-back guarantee bond. If my trainin g doesn’t sat-
isfy you after you have finished, you get back every penny
you pay me. A two million dollar institution stands back
of this guarantee,

Get Started Now~Mail Coupon

Get my big free book—*"The Vital Facts about Electri-
city.” Read about the success of hundreds of other
men—who recommend this training and whose names
and addresses are being given in my book. Get the
real dape about your opportunities in Electricity.
See how easy it is to get started on the road to jobs
that pay $70 to $200 a week,

Don’t deny yourself this chance to make big
money. Get the facts— Mail Coupon at once for
facts and my guarantee.

loyou -
Big PayMan

N

the

at Home-~Spare
lime Only Needed

Wondertul
Working Outfits
Free to Students

1. LABORATORY AND EXPERIMENTAL
OUTFIT. Complete material for interest-
ing experiments.

2. BELL AND ALARM OUTFIT, Elec-
trical apparatus, material and tools—a com-
plete instaliation kit.

Y. ELECTRIC LIGHTING OUTFIT. Wire
5.titches, Lights, etc. Everything .neeq!ed
to make up all complicated electric lighting
cireuits.

4. ELECTRIC POWER OUTFIT. The
Famous' ‘Cooke’’Motor and other apparatus.
Not a toy — but a real, honest-to-goodness
workable machine,

5. TRANSFORMER OUTFIT. Complete
parts for building and winding this widely

used cquipment.
Get this Big
Book Now!

L.L.COOKE, TheMan

' Dept, 23, Who Makes
2150 Lawrence *‘Big-Pay”

Ave., Chicago Men

Send meat once without obligation
vour big illustrated book and com-
plete details of your Home Study

Course _in Electricity, including your
outfit and employment service offers,

OCCUPAtION..assssseasessseacessosorcacnec-nnsasseves ssasos
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High School Training Increases Earnings

2300%~U.S. Gov't Figures Prove It!

Better than any get-rich-quick scheme, is a training in high

school subjects.

Not too late, no matter how long you have

been away from school, to acquire the essentials of a high
school education, in your spare time, at home at trifling cost.
The most important message of the year for YOU.

It may sound too good to be true,
this remarkable way to make your
earning capacity TWENTY-THREE
TIMES greater than it now is; but it
is, nevertheless, a fact.

The earnings of millions of people
have heen checked up by the U. S. Cen-
sus Bureau, and the result PROVES
beyond question that High School
graduates earn 23 TIMES as much as
grammar school graduates!

Can any ambitious, sensible man or
woman atford to neglect this astonish-
ing advantage?

“Knowledge Is Power”

We all know the truth of that old
adage “Knowledge is power.”

One active brain can accomplish
more than ten thousand pairs of strong
hands. Thought harnesses steam, elec-
tricity, gasoline and NATURE, and
makes them work for humanity.

The ability to THINK has lifted
man above the savages. The differ-
ence in ability to THINK lifts one
man above another.

To EARN more you must be able to
THINK more.

Every penny you invest in develop-
ing your BRAIN will come back to
you-a hundred or a thousand-fold.

Make Up for Lost Time

Whatever work you may ever do,
you are doomed to earn only one

twenty-third as much as you
COULD earn if you had High
School training. Think what a

handicap vou have been under—and
will be under all through your life
—without high school training!

You may feel that it is hopeless for
you to attempt to “go to school
again.” But through a wonderfully
simplified method you can now make
up for lost time—in your own home
—in your spare moments—without
missing a day’s work, and at such a
moderate cost as to seem unbeliev-
able!

An Astonishing Method

You can acquire the essentials of
a High School Course through the
remarkable series of pocket-size
Question-and-Answer books.

Each of these books treats one
high school subject, such as Ancient
History, Iiconomics, Biology, Alge-
bra, etc. Unlike ordinary High
School books, however, none of these
texts contains long-drawn-out dis-
cussions. Instead, the editors have
hoiled down each subject and present
it as a series of fascinating questions
and answers. The student is not
asked to wade through dry-as-dust
non-essentials. Every question is
right to the point—every answer is
simple, direct, easily understood, in-
teresting. A reading of these books,
in the delightfully easy form of ques-
tions and answers, will give anyone
a broader knowledge of high school
subjects than he ever hefore possess-
ed; a study of them, for a few min-
utes each evening, will go far to
make up entirely what was lost in
not attending Iligh School!

In Use In Thousands of High
Schools

So practical are these Question
and Answer books that they are used
by principals, teachers and students
in thousands of High Schools
throughout the country, as well as
by students who are preparing for
college entrance examinations. One
principal writes: “I find that they
have the broadest scope of the sub-
ject, in the most condensed form, of
anything yet seen.” Another writes:
“We find your books so useful that
I 'am ordering some additional copies
herewith.” Still another says: *I
regard them invaluable and practi-
cally indispensable. There is noth-
ing like them and my pupils and my-
self experienced a new thrill in our
work.” Hundreds upon hundreds of
letters like these testify to the com-
pleteness and thoroughness of the
Question and Answer books, as well
as to the charm and interest with
which each subject is handled.

Only $1.00 Per Subject

These Question and Answer
books, if placed in the form of a Cor-
respondence Course would undoubt-
edly have to be sold for $5 or more
per subject. They are, however, so
easy to read and understand, that no
further instruction is deemed neces-

sary. They are therefore offered at

the amazingly low price of only $1.00

each, The subjects treated are as

follows—a hoolk on each subject:

Biology

Physics

Ancient and
Medieval History

French

Spanish

Elementary Algebra
English Grammar and

Modem History Composition
American History Literature
Economics

You may order one or all. As a
special inducement, any SIX may be
secured for only $5.00. The entire
twelve for only $9.50. Single copies
one dollar each.

Send No Money

It is not necessary to send money in ad-
vance unless desired. The books will be
sent payable on delivery. If after examina-
tion they are not entirely satisfactory, they
may be returned within 10 days for fuil
refund. This guarantee is made because the
merit of the books, the interest of the ques-
tions and answers, the absence of non-essen-
tial material, make them the greatest bar-
gain in education ever offered.

High School graduates earn 23 times as
much as grammer school graduates, on the
average. Isn't it worth a dollar a subject to
acquire the essentials of a high school educa-

tion in this easy, fascinating way? Do not
be handicapped any longer. Begin at once
to make up what you now lack. You will

find these books the most interesting you
have ever read, aside from their invaluable
educational features. Mail the coupon now
as this announcement may not appear again.

Address
High School
Home Study Bureau
Dept. 63

31 Union Square New York

HIGH SCHOOIL HOME STUDY
BUREAU,
Dept. 63, 31 Union Square,
New York :

Please send me the Question and Answer
books checked below.

{1 Biology [ Literature

[J Ancient History [T Economics

[0 American History [1 French

[J Latin

[J Spanish

[1 English Grammar

[J Elementary Algebra
O Physics
[d Modern History

I will give the mail man $1.00 plus delivery
charges for each book ordered, (or 6 for
$5.00, or 12 for $9.50). If not satisfied
with the books I will return within 10 days
and you are to refund my money.

Name ...
Address ...
CitV) e m i E: B nede anot State) ammm ol >eret o
Note: If check or money order is mailed

with coupon we prepay all delivery
charges. Money back if desired
after examination.
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Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
I INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. correct amount with the coupon.

To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.

you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we SCIENCE and INVENTION.

Wlll VVrite‘ the letters for you, thus sav- 1f there is any I\rlanufacturer not ad-
ing your time and money. vertising in this month’s issue of
Just write the names of the products SCIENCE and INVENTION from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- ture, write his name, address and the

ufacturers, on the coupon below and product in the special section of the
mail it to us. v coupon below.
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Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product

as advertised in the ... issue of SCIENCE and INVENTION.
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A Problem in Invention
Can You Solve It?

This simple test will show whether or not you
have inventive ability; thousands have it and
do not know it, or do not develop it. Yet in-
vention is the easiest way to earn a fortune.
No technical or scientific knowledge necessary.
Read below a few instances of how little ideas
have made millions of dollars for their inventors.

OW would wou like to get the
royalty paid to the inventor of the
tin cap used on millions of bottles?
How much money would you have

now had you thought of the simple idea of
putting rubber tips on pencils? Wouldn’t
you gladly be the inventor of the Gillette
Safety Razor, who it is said made as much
as TWO AND ONE-HALF MILLION
DOLLARS a vear, or the inventor of the
tiny snap-fastener who recently paid an
wicome tax of $29,000, or be
the man who invented the Presi-
dent Suspenders, now worth
$5,000,000? Or would you pre-
fer to be the inventor of the
autographic  attachment  for
cameras who sold his patent
rights for $300,000.

Ideas Worth Fortunes

One single idea—as simple as
any of these—can make you in-
dependently wealthy in a short

time.  QOther inventors have
made hundreds of thousands of
dollars from such common famous

things as the crimped hair-pin,
the metal-tip shoe lace, the
paper safety match, the ordinary
wire paper clip. These are cer-
tainly not complicated inventions—they are
so simple, in fact, that probably thousands
of people thought of them but only one
man DID anything about the idea when it
came to him,

You, too, probably have ideas for needed
inventions—and the only reason you have
not turned your ideas into gold is because,
like thousands of other persons, you doubt
your own ability. Or like most persons, you
believe that every inventor is a genius who
invents things as naturally as other people
do their work as bookkeepers, mechanics,
doctors, or farmers.

Inventions Can Be Learned

But this is not true. What were our
great inventors before they invented any-
thing. Bell was a teacher. Edison was a
telegrapher. Gillette and Waterman were
traveling salesmen. Better proof than this
is that you can satis{y yourself that inven-
tion is not limited to geniuses or that it is
merely guesswork, luck or chance. You can
prove to yourself that invention—any in-
vention, from the collar button to the
colossal railroad engine—is the result of
the same kind of thought that you use in
adding a row of figures.

Think, for a moment, what you do in
any example in addition. You see a prob-
lem—the row of figures. You recognize
that a result is wanted—the sum of the
fgures. From these two facts you go
ahead and get the result. And because only

one answer can he correct for
that  particular example, you
know your problem s solved
when you find that answer.

Here is an interesting problem in invention.
Its solution will be found very simple, if we
really think.

“A” is the end of a shaft. The two members
“B B” are free to move in either direction in-
dicated by the arrows. If they are pushed
back, the springs “C C” will immediately pull
them forward again.

Our problem is to put some kind of an at-
tachment on the revolving shaft “A” so that the
members “B B” will be pushed back both at the
same instant every time the shaft “A’ makes a
single revolution.” The device on shaft “A”
must also allow the two members “B B” to
come forward once in every revolution. What
would you suggest putting on the shaft “A’?
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Ravmond F. Yates, who
with fourteen other
inventors, now
makes it casy for you to
learn how to invent in
your spare time at home,

Proof YOU Can Invent L

Exactly the same thing is true

S |

in invention. This is the proof,

At the top right-hand corner of
this page is shown a simple
problem in invention. What would you put on a
shaft ““A” to force members “B B” to move back
at the same time. A little thought will show you
the correct answer within a few minutes.

This test of your inventive ability,
simiple as it is, llustrates the thought

New FREE Book

The most fascinating part of this great new
course is that it teaches invention by actual prac
tice, right in your own home. No special knowl-
edge of mechanics or science is necessary. With
each lesson vou are sent some problem in inven-
tion_just like the_ one you worked out here. This
fascinating exercise in solving actual problems in

invention sharpens your in-

behind every invention. Like your
arithmetic example you se= first, a
problem te be “fixed.” |hen you
think of something
which will “fix it.”
something  which

stinct to fix things, gives you

85 the only correct
answer to your
problem. That is
all—that is every-
thing—to inven-

tion.
What
Edison Says

Could you ask
the advice of any
greater  authority
than Thomas A.
Edison? He says:
“Invention is a
Science and should
be taught as a
profession.””

And now for the first time
you can _profit by Edison’s ad-
vice. You can actually learn
invention as a profession—ex-
actly as other people are learn-
ing_electricity, mechanics, law,
medicine.

The DBureau of Inventive
Science offers you the first
course in practical invention
ever devised, It has written
down the easy-to-learn prin-
ciples of Inventive Science so
that everybody can read them
and learn to use them. It
doesn't matter who you are, or

science.

ideas.

ventions.

patent.

pany.

rights,

vitally

15 great inventors teach
you every step in inventive

—How to develop your
imagination.
—How to develop your

—How to get the facts
you need for inventions.

—How to keep legal rec-
ords of ideas.

—How to use scientific
principles of mechanics.

—How to avoid wasting

time on impractical in-
—How to apply for a
—How to organize a comse

—How to protect your

—How to market a patent,

and  hundreds
important
which EVERY
inventor knows

an  unforgetable, instinctive
hahit of thinking inventively
worth more than you realize.
In fact the lessons and exer-
cises are so simple, so easy to
understand, so interesting that
they seem more like a pleasant
game than like instruction
which can make you a success-
ful inventor.

A wonderful new book, just
printed, tells you more about
the Bureau of Inventive Sci-
ence and its simple new course
in invention. It costs nothing,
so send the coupon at once.
Every day you see things
which  must he improved.
Every day you run into prob-
lems which a simple idea can
solve. It may be a new toy for
your children. The man who
invented the Kiddie-Kar, it is
reported, made over $5,000,000.
It may be a new kind of soap.
E. T. Babbitt is worth millions
of dollars today. It can even
of other be a new kind of broom to
facts make housework easier for mil-
lions of housewives. But no
matter what it is—if your idea
is practical, if it solves a prob-
lem, if it satisfies a need—a for-

successful
and uses.

what your present work is—

you have the native ability to
invent. It was born in you. ) .
What vou need now is to develop this ability so
you can use it to produce inventions. All you
need. to become succesful, is this easy. fascinating
training which will develop your ability so it
will be worth real money. Fifteen
famous inventors tell you \WHAT
TO_ INVENT and HOW TO IN-
VENT.

They tell vou the secrets of inven-
tions which every successful inven-

tor knows. They explain how to

Wisner Building

tune may be waiting for you.
This bureau is not connected
with patent attorneys or manufacturers. Its
only purpose is to teach you the principles of
practical invention used by every successful
inventor. Write for the FREE BOOK now

Bureau of Inventive Science

Dept. 73
Rochester, N. Y.

originate ideas, how to develop and
perfect them, how to get patents.
But they tell you even more: Thou-
sands of inexperienced inventors
have been defrauded of their rewards
because they did not know how to
protect their patent rights. This
great course tells you everything you

want to know—how to sell your in- Name
vention, how to get royalties—how
to get the most moncy for your Address

ideas.

Bureau of Inventive Science,
Dept. 73, Wisner Building,
Rochester, N. Y.

Please send me vour free book, “The
Science of Invention.”
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" They Called Me a Human Clam
But I Changed Almost

S I passed the President’s office T could
not help hearing my name. Instinct-
ively T paused to listen. “That human

clam,” he was saying, ‘“can’t represent us.
He's a hard worker, but he seems to have no
ability to cxpress himself. I had hoped to
make him a branch mana-

to any occasion, to meet any emergency with
just the right words. And I accomplished all
this by developing the natural power of
speech possessed by everyone, but cultivated
by so few—Dhy simply spending 15 minutes a
day in the privacy of my own home, on this

most fascinating subject.

ger this fall, but he seems
to withdraw farther and
{arther into his shell all
the time. I've given up
hopes of making anything
out of him.”

So that was it! That
was the reason why I had

lodge

toasts

WHAT 15 MINUTES A DAY
WILL SHOW YOU

How to talk before your club or

How to address Board Meetings
How to propose and respond to

How to make a political speech
How to tell entertaining stories

* * P

There is no magic, no
trick, no mystery about
becoming a powerful and
convincing talker. You,
too, can conquer timidity,
stage fright, self-con-

been passed over time and
again when promotions
were being made! That
was why I was just a
plodder—a t r uck horse
for our firm, capable of
doing a lot of heavywork,
but of no use where bril-
liant performance was re-

How to
How to
How to
How to
How to
How to
How to
How to

How to

make after-dinner speeches
converse interestingly
write letters

sell more goods

train your memory

enlarge your vocabulary
develop self-confidence
acquire a winning person-

ality

strengthen your will-power

and ambition
How to become a clear, accurate

quired. T was a failure thinker
unless I could do what How to develop your power of
seemed impossible—learn concentration

How to be th t it-
to use words forcefuily, o7 69 13 Qs [ of any sit

effectively and convinc-
ingly.

In 15 Minutes a Day

sciousness a n d bashful-
ness, winning advance-
ment in salary, popularity,
social standing, and suc-
cess. Today business de-
mands for the big, impor-
tant high-salaried jobs,
men who can dominate
others—men who can
make others do as they
wish. It is the power of
{orceful, convincing speech
that causes one man to
jump from obscurity to
the presidency of a great

corporation ; another from a small, unimport-

And then suddenly I discovered a new, easy
method which made me a powerful speaker
almost overnight. I learned how to bend
others to my will, how to dominate one man
or an audience of thousands. Soon I had
won salary increases, promotion, popularity,
power. Today I always have a ready flow
of speech at my command. I am able to rise

ant territory to a salesmanager’s desk: an-
other from the rank and file of political
workers to a post of national importance; a
timid, retiring. self-conscious man to change
almost overnight into a popular and much
applaunded after-dinner speaker. “Thousands
have accomplished just such amazing things
ghrough this simple, easy, yet effective train-
ng.

ernight

Send For This Amazing Book

This new method of training is fully described
in a very interesting and informative booklet which
is now being sent to everyone mailing the coupon
below. This book is called, How to Work Wonders
1With Words. In it you are shown how to conduer
stage fright, self-consciousness. timidity, bashful-
ness and fear—those things that keep you silent
while men of lesser ability get what they want by
the sheer power of convincing speech. Not only
men who have made millions but thousands have
sent for this book—and are unstinting in their praise
of it. You are told how to bring out and develop
your priceless ‘“‘hidden knack”—the natural gift
within you—which will win for you advancement in
position and salary, popularity, social standing,
power and real success, You can obtain your copy
absolutely free by sending the coupon,

Now Sent =
Free

NORTH AMERICAN INSTITUTE

3601 Michigan Ave., Dept. 1423, Chicago, Illinois
I-———_—_——I_—_'I
North American Institute,
1 3601 Michigan Ave., Dept. 1423, |
Chicago, Illinois.
Please send me FREE and without obliga- I

tion my copy of your famous book, How To
I Work [Vonders With Words. l
I NAME «vtavteeemimn s ina s inaanaasaaas I
I AdAress «...ovoiiir e I
I City oovevvvernninnenannonns State.......... \
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can sill be foun in

CHEMISTRY /4|

Good Chemists Command High Salaries

and you can make yourself [What Some of Our_
independent for life by un- el L
earthing one of chemistry’s | 1w v o 1 s v
yet undiscovered secrets.

get. I can still say that it far exceeded my
anticipations. Since I have been studying with
your school I have been abpointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. ‘The lessons are

Do you remember how the tales of pirate gold used to fire

your imagination and make you want to sail the uncharted

seas in search of treasure and adventure? And then you

would regret that such things were no longer done. But that

is a mistake. They are done—today and everyday—not on

I wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. I in-
tend to start the student engineering course at
the works. This {s somewhat along electrical
lines, but the fact that T had a recommenda-

helping me wonderfully, and the interesting
way in which they are written makes me wait
patiently for each lesson.-—MORLAIS COU%-
ENS.
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is dithcult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity, Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the

T. O’CONOR SLOA

NE,
-AB., A.M., LL.D., Ph.D.

(No}ed Instructor, Lecturer and
Author. Formerly ’l‘reasurer Ameri-
can Chemical Society and a practical

tion from a reliable school no doubt had con-
siderable influence in helnine me to sceure the
job.—H. VAN BENTHUYSEN.

So far T've been more than pleased with
your course and am still doing nicely. I hope
to be your honor graduate this year.—J, M,
NORKUS, JR.

I find your course excellent and your instrue-
tion, truthtully, the clearest and best assem-
bled T have ever taken, and yours is the fifth
one I've studied. —JAMES J.” KELLY.

From the time I was having Chemistry it

chemist with any well known . g oy i
achiovements to his comit Not advancement of science and peace. C. M. Hall, the chemist :f;fv_“""f”a}r’fC;‘ec‘n’:l‘]‘fne‘;',‘h’;}f‘;“‘;%u“},l'g,?ly“’m”m’f,
%‘;":&';3,’-;%’3?’}:’.';‘.‘,%”%:,“3.“:’,5; who discovered how to manufacture aluminum made millions frriend.@. and urging them to_heronie ‘members
jours  engaged commeccial ¥ through this discovery. F. G. Cottrell, who devised a valu- Jaaf @n oreanization —CIARLES LEN-

emis! - . .
¢ able process for recovering the waste from flue gases, James 1 shall alwass recommend sour sehool to my
. Gayley, who showed how to save enormous losses in steel friends and let them kuow how simple your les-

sons are.—(., J

I am more than pleased. You dig right in
from the start. I am ¥oing to get somewhers
with this course. I am so glad that I found
you.—A. A. CAMERON.

I use your lessans constantly as I find It
more thorough than most text bLooks I can
secure.— WM, H. TIBLS

Thanking you for your lessons, which 1 find
not only clear and concise, but wonderfully
interesting. I am—ROBT. I, TRAYLOR.

I received employment in the Consolidated
Gas. Co, I appreciate very much the good
service of the school when a recommendation
wag asked for.—JOS. DECKLR.

manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only are ther

weulth in Chemistry,

© boundiess opportunities for amassing
but the profession affords congenial
employment at good salaries to hundreds of thousands who
merely follow out its present applications. These appli-
cations are {nnumerable, touching intimately every business and every product in the world.

chewist can hardly be called work at all, It is tho keenest and most enjoyable kind of pleas
in a chemical laboratory are filled with thiilling and delighttiul experimentation, with

prospect of a diseovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home

To qualify for this remarkable calling requires elaborate specialized training,

//)
S

necessary to attend a university for several years to acquire that training, but thanks to our

highly perfected and thorough system of instructlon, you can now stay at home, keep your /CHEMICAL‘
position, and let us educate you in Chemistry during yoeur spare time. Iiven with only common /

schooling you can take our course «nd equip yourself for immediate practical work in a chemical INSTITUTE
laboratory, Dr. Sloane gives every one of his students the same careful, personal guper- /OF NEW YORK
vislon that made him celebrated throughout his long career as a_ college professar. Your

Instruction from the very beginning is made interesting and practical, and we supnly you Home Extension
with apparatus and chemiecals for Derforming tho fascinating analyses and experimental Division

The work of the
ure. The days
the alluring

Formerly 1t wag

work that plays such a large part in our method of teac

Institute’s official diploma after you have satislactorily 66- X —West Broadway

New York City

. .
Experimental Equipment
O y
Furnished to Every Student
s iti i pay for it in small monthly amounts—so small that you won't feel them. part, your free Book ‘"Opportuni-~
I\'Vq gllve ‘? everiv 52:'?53§n;‘;v';2:’:",t_nﬂiigllg;'églsC}(')?"]":bﬂ:? The cost of ocur course is very low, and includes everything, even the tles for Chemists.”” and full par-
f,;fymlgﬁmfgfus":ﬁ;h’ s:m‘;)lie:; and forty different chemiculs CheMIstry outfit—there are no extras to buy with our course. Our plan / ticulars about the Experimental Equip~

i
7 e

/ your special 30 day offer.

/
/

hing, and you are awarded the /
Easy Monthly Payments //
You can

completed the course,
Please send me at onee,
You don’t have to have even the small prico of the course to start.

without any obligation on my

of monthly payments places a chemical
everyone, Write us and let us expl
opportunity of showing you how you can qualify for a highly trained
technical position without even giving up your present emplorment.

Special 30 Day Offer
Bosides furnishing the student with his Experimental
Equipment, we are making an additional special offer for
a short while only. You owe it to yoursell to find out
about it. Write today for full information and free
book **Opportunities for Chemists.”* Send the coupon
right now while it s fresh in your mind. Or just
write your name and address on a postal and mail
1t to vs. But whatever you do, act today before
this offer is withdrawn.

DON'T WAIT—MAIL COUPON NOW!

education within the reach ¢

. ment given to every student. Also please
ain our plan in full—give ug the

and reagents. These comprise the apparatus and chemieals 11 me. abaiit Yout plan of payment and

used for the experimental work of the course. The ftted
heavy wooden box serves not only as a case for the outtit
but also as a useful laboratery accessory for performing
countless experiments,

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division
66-X—-WEST BROADWAY NEW YORK CITY

NAMB

# ADDRESS ..eevuiianrerecosacnssmaneaunnennnnenninnnene

CITY.....
I., Mur.

S, ’26.
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0.C.MILLER
Director of
Extension
Work

WILL MAKE ©
this Contract }
with You!

The American School,
Educa

dollar No-Profit

service—training for
then finding the job.

price, on terms of only $5 a

you . are now assured of definite bene-
fits, both in position a:

Ko tachine can be built until L
Treaftsman fArst bulldy it on paper
“Thousands of Draltsmen are needed
in the great manulscturing plants,
at bip salarfes. Mg training pre-
-pares you for these positie--

has the world seen
ihe building boom of
d this has created an

men., capable ofsdesizning and cal-
culailng orlginal work. T will pre.
pare you for one of these fine posi-
tions st home, in your spare time.

0. C. MILLER,
Director
EXTENSION WORK

AMERICAN SCHOOL
— the Million Dollar
Educational Institution,

a million
tional In-

stitution now ofiers men a.giou_ble
i a specific job,
For one small

nd salary.

AMERICAN SCHOOL

%
P

Your Name Here

When you enroll for our home-training

in Drafting, we agree to give you:

1. Complete Drafting training, by the
new Practice-Methad.

2. Professional Drafting Outfit, ill-
ustrated.

3. We will help vou get a good Drafting
position at a substantial increase in

as

pay.
4. Or we'll refund every cent ot your
money.

oEr

Director Extension Work

WIN SUCCESS
THRU DRAFTING
Drafting is easy. fasein.
ating work. Short hours.
Big pay. And_the
Draftsman is always
in line for promotion
for executive posi-
tions. Thisg train-
ing is Complete.
It includes high-

senool subjevts.

month,

FREE

. h - (if you need

JOb Seerce u:clm) :Injnd al
1 3 -

The American School ;g,.h,;g,:;:d
now offers its students M-a-t-h-e-

and graduates, with- maties re-

out cost, the services
of an efficient Employ-
ment Department
which  keeps in
touch with the em-
ployees of Drafts-
men all over the
United States. e
have placed hun-
dreds of men in
good Drafting pos-
itions, We have
made this training
so complete, so
practical, so easy
to master, that our
students are bound
to make good. And,
so, hecause the
demand for real
Draftsmen contin-
ues to exceed the

Drafting
Experts.

supply. and_ be-
cause this training
actuall prepares.

men for good Draft-
ing positions, we
back it with a Frec
Employment Ser-
vice, free to em-
plovers,  students
and graduates.

Dept. D-275-A,
Drexel Ave. & 58th St.

CHICAGO

quired of
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toProveYou Can Learnat Homein S
We have invented a new, simplified way to teach Drafting—the first
real improvement in Drafting home-instruction in history. We want you
to see it, try it—without one penny of cost or obligation. We want to
show you how we get away from the copying methods used in the past. See

how we make you think, solve problems, do actual drafting room jobs
from the first lesson!

Draftsmen Wanted $60 to $125 aWeek

70,000 fine jobs advertised this year, many
at $60 to $125 a week. Get ready to fill
one. Get out of the rut. Make something
of yourself. Plan your future in Drafting.
Even if you have only common schooling,
even if you know nothing of Drafting, we
guarantee to make you a real Draftsman
or to refund your money! Special surprise
offer right now to the first 500 men who
answer this ad—reduced price, easy terms.
Coupon brings complete information.

A new, rapid, simplified training
Copying drafting lessons prepares you to
be only a “tracer.” This new “Job-Meth-
od” gives you actual drafting-room jobs
in a new one-step-at-a-time way. With
pictures which you can understand almost
without reading the “lessons.” And that
is why American School-trained Drafts-
men qualify for a good job at big pay
when they graduate.

FIVE Big-Pay Branches

The big money in Drafting goes to men who
specialize in Machine Design, or Electrical
Drafting. or Architectural Drafting, or Struc-
tural, or Automotive. It isn’t enough merely to
know general Drafting practice.  You_ must
know how to calculate and design and plan
original work, You need many Engineering
subjects to fill the kind of a Drafting position
that pays $60 to $125 a week. The American
School now includes this specialized training in
its Drafting course.

Get my Job and Raise offer
quick! COUPON

Brings 3 Lessons Free

Get them. Test your own ability to
learn Drafting and get ready for
a fine job and big pay. Coupon
. also brings surprise offer, and
complete information about your
opportunities for success in

A\ Drafting. MAIL IT TO-
DAY!

Draftin
Lessons

Drafting Outfit

GIVEN
Fine, imported instru-
ments help you learn
Drafting  easily  and

quickly. These standard
quality, full size instru.
ments, including hoard,
table, triangles, T-square,
ink, protractor, etc. giv-
en without extra charge
to students.

0 6 18D o

CHIEF DRAFTING ENGINEER,

AMERICAN SCHOOL
Dept. D-274-A, Drexel Ave. & 58th St., Chicago

Rush 3 TFree Drafting Lessons, Job and TRaise offer, com-
plete information. money-back guarantee, ete.. to prove I
can become a real draftsman at home in spare time.

Flectricity” needs Draltsmen who
knnw Electrleal principles In addis
tlon. to general Drafting practice;
It you wish to spec(sllze in Electrl-
cal Enginering Drafting, Twillgive
you the kind of training which will
set you readv far a well najd posie
tlon In the quickest possible ti

structures require Draft
can caleutate and design the steel
and eonerete framework. Many pa-
<itians open, encrmous salaries of-

pareTime

Every grest Auto factory emnlaws
Draftsmen nho speelallze In Auto-
n who deslen

b N ho esp plan snd calv
culate engines, transmisslon. autos
watlc machinery, ete,
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WHAT IS THOUGHT?

By HUGO GERNSBACK

HAT is thought? This is perhaps one of the most

difficult questions to answer correctly in popular

language, without going into abstruse technicalities,

As a matter of fact, psychologists and scientists alike
are not at all agreed upon the mechanics and nature of thought
and what processes go on in the inside of the human brain in
the evolution of a thought.

Although there is a great deal of literaturc on the subject,
very little of it can be understood by the layman. The ideas
on the subject which I am presenting here are, for the most
part, my own, and are very likely open to criticism; but I be-
lieve that from a scientific standpoint they are sulficiently cor-
rect for a popular treatment of the subject.

According to William James, the first fact of psychology is

-not that mind exists, but that thinking gocs on by a sort of
phenomenon. The nearest approach to explaining this would
be to use the impersonal term “It thinks,” in the same way
that we say "It rains.” This statement, of course, is unsatis-
factory in many ways, because it does not go down to the root
of the question.

I believe that all thinking must be traced back to what we
are pleased to term “animal instinet.” From this, ordinary
thinking probably cvolved in the dark ages long befare human
specch was known. For instance, many people will sav that a
dog does not think. I do not share this view, and insist that
most dogs do think, although only in a very primitive way. Ior
mistance, vou have trained your dog to bring your slippers.
The process, then, is as {ollows: You say “Tiger, get the slip-
pers!”  This spoken command, through the dog’s auditory
nerves, forms a picture in his mind that associates itself with
slippers, which he knows as a pair of physical things. His
cntire nervous and muscular system immediately reacts to this
and he brings the slippers. This, of necessity, must be a
thought complex and can not be called instinct.

Furthermore, I make the assertion that any living being that
can dream must of necessity think. And we all know that dogs
dream, by actual observation, when they cry out in their sleep,
as every dog-lover knows. The same is the case with many
other highly-developed animals. Many psychologists today be-
lieve that no thinking can go on unless there is a mental pic-
ture of whatever is thought about. I do not share this view for
the simple reason that 1 know that blind people who have never
secn anything are capable of thinking perhaps just as well as
those who sce. Lven those born blind and deaf, as, for instance,
Helen Keller, can be taught to think clearly without a true
picture in the mind and without sound associations.

it is probable, however, that the answer to the question lies
in the statement that thought is not possible, unless it is based
upon outside impressions. Whether these impressions are
obtained through any or ail of the five senses is immaterial.
This, I believe, can be proven by the fact
that whatever you think of must be asso-
ciated with some experience that you have
had at one time or another, or with a combi-
nation of a sort of ‘‘anticipated experi-
ences,” if I mayv use such a term. The
inventor uses such a procedure by think-
ing of a machine that does not as vet exist.
In that case he works it out in his mind
from past experience impressions, adding
to these new subjects, which new sub- :
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jects may, of course, be old expericence subjects, but the entire
machine will then be “new.”

We do quite a good deal of various thinking that, as a rule,
Wwe are not even aware of. For instance, before speaking a
sentence it is necessary to think out the sentence in our minds.
Most of our thinking is nothing but internal or “mental speech.”
This means a mental use of words. We can also think music,
as every one knows. This is simply repeating an aural impres-
sion made some time past, which impression has been retained
by the mind and is brought out again by a special mental
faculty, our memory, when we think of the music. Thus, a
composer, when thinking of a new composition, must work out
this composition the same as a child fits blocks together to
build his house.

We can even think of a taste without eating at all. We can
think of certain smiells, and we can think all of the other senses
whcngvcr we wish to. The reason here, of course, is that we
are simply repcating outside impressions as they were made
upon us, the same as if we had a phonograph record disk
inside of our mind, which we revolved every time we desired
to bring forth any impression at will.

If any proof is wanted that thought must be derived irom
an impression of an outside experience, the following will make
this clear: I can not sav that bluc is blue, or that red is
red, unless T am familiar with the original ideas of blue or red.
Some one must have taught me what was blue or red beiore
1 could think of such colors.

Speech and thought are so interlaced today that even the
psychologist does not know where one begins and the other
ends. It can be proved by experiments that you must actually
think before you speak, but this process is so rapid that when
listening to an orator, for instance, you would not think that
such is the case. But, nevertheless, there is a certain time lapse,
no matter how quickly he talks, between the thought and the
spoken word. It is also true that many sentences can he spoken
by experience without a conscious thought. For instance, you
say “I feel cold.” The outside impression here was that the
bodyv feels cold and the cxpression, “I feel cold,” is let loose
immediately without any perceptible thinking operation at all.

This is similar to reflexes as, for intance, when you suddenly
drop a peucil to the floor. With lightning rapidity you will
reach for the falling pencil, all depending upon how quick vour
reflexes are, without a conscious thought in your brain telling
your hand to reach out for the pencil.

This is simply an “experience action” and many sentences an
words are experience actions of this sort, where conscious
thinking is no longer necessary.

Thought and speech go hack into the dark ages, and the first
word probably was nothing more than a guttural cry, compar-
able to the sounds most animals of the higher species now use.
For instance, we have the war cry, the
hunger cryv, food cry, etc. These “word
cries” in time became lengthened, as the
human being felt the necessity for better

Ln e

. communication among themselves, and
: from this language originated.
What I have said here of course

& INVENTION, = touches only the highlights of the subject.

It does not go into complex thinking as,
for instance, logic, concept, imagination,
inference, memory, and many others.

m o i ut

on various scientific and radio subjects.
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BEN HUR---WONDER MOVIE . Suiiin and Stips in’ Fai

By H. WINFIELD SECOR Size and Detail Characterize Film.

PAINTED DROPS
ARRANGED
SCREEN IN PERSPECTIVE

STAR " | GHTED
FUSE ON
SCREEN

PAINTED GLASS )
OPAQUED ON BACK

STAR OF BETHLEHEM SgAR TRANSLUCENT WITH
AS THE PUBLIC SEES IT. | FLECTRIC LIGHT BEHIND SAME

The picturization of the story of Ben Hur by Metro-Goldwyn-Mayer has re-
cently been completed at an approximate cost of $3,500,000. Two years were
required for the completion of the film, some of the scenes being taken in
Europe and some of them in Hollywood, Calif. The line illustrations across
the top of this page depict how the opening scenes of the picture were photo-
graphed. The effect of the star of Bethlehem appearing across the sky was
produced by close-up shots of a stream of powder burning on a metal screen,
after which the film was reversed to give proper sequence. The three wise
men and their camels were produced against the background of the star and
the heavens as shown. Photos such as that directly above were made by
means of the system shown immediately below, the chariots being fastened
to the truck. Close-ups of running feet of horses were taken from pit shown.

70T

A

One. of the chariot racing scenes which give the spectators of “Ber_l Hur” many
thrills throughout the film. Most of these were taken from moving trucks as
on opposite page.
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AIRPLANE

\\ ..
\§ CAMERA ON

BANK of
CAMERAS

Throughout the famous cheriot race of Ben Hur
many accidents occurred and the methods of filming
these are shown. On some of the chariots, one of
the wheels was so arranged that the driver could,
at the proper time, release that wheel so_as to
cause an accident such as that shcwn in the photo
below. The same method was used where two
chariots locked wheels as shown in the drawing
on this page.

Thousands of feet of film were “shot” in making
this picture and the various points from which the
scenes were photographed and the methods used
are illustrated in this articke. Often six or more
cameras were used for one scene.

Above: One of the premeditated accidents that was staged at a prede-
termined moment when the chariot would be at a most advantagequs posi-

tion within the camera lines. Many actors risked injury in such scenes as

this.
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TURNING CRANK "A”

CAUSES ARMS OF DOLL
TO RAISE AND LOWER

ALTERNATELY

& .
PUSHING RACK ‘¢”
CAUSES DoLL 'B'To
RISE FROM SEAT

The part of the photo at the left located below the

dotted line was a full size setting and that above was

a miniature, photographed as in the lower right-hand

corner, Dolls populated the upper seats and were
moved as shown in the drawing above,

As at the extreme
left, many of the
stadim scenes ware
photograch=d from
an airplane or high
tcwer, =

&l

Above:
were taken. Note that the wheels of the two rac-
ing chariots are interlocked. A foot-operated bolt
released a chariot wheel at the desired moment.

How many of the chariot racing scenes

S5IT CONSTRUCTED

4 <. CAMERAS
ACTUAL SIZE RO,

(g
Qg =LZ

-~

How full sized and miniature scenes were used in combination in order to
give an effect such as that shown in the upper left-hand corner of this page.
(Continued on next page.)
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Naval Scene In
“Ben Hur”

N order to realistically reproduce some of the

naval scenes called for by the story of “Ben Hur,”
many complete reproductions of the ancient Roman
ships and pirate galleys were actually built. and
sailed. A battle between two such ships is shown
in the photograph at the right and from this, an
excellent idea of the completeness of detail that
was carried through the building of these ships can
be obtained.

During one of the naval battles, one of the large
ships catches fire and all of the ensuing scene was
taken of an actual life sized vessel in full blaze.
The actors on board this ship stayed in position
until they were in actual danger of their lives and
then finally jumped and swam. They were offered
bonuses for staying on board as long as it was
physically possible for them to do so. Scenes such
as this and others taken of the various vessels
were photographed from high towers erected on
barges that were maneuvered to advantageous posi-
tions. In the story, the hero, Ben Hur, performs an
heroic rescue act wherein he saves the commander.
Below: One of the huge ancient types of vessels
that was especially built for this picture of “Ben
Hur.” Note the antique superstructure and sails.

The drawing at the
left shows how the sea
battles were filmed
from a tall tower lo-
cated on another boat
nearby. During this
scene, one ship actual-
ly rammed the other
whereupon the pirate
crew boarded the Ro-
man vessel which lat-
ter was then fired as
mentioned above. This
drawing illustrates the
action of photo above

In order to assist in the filming of some of
these naval scenes, a complete miniature
fleet was also constructed and this was
photographed in action in a studio tank, giv-
ing the effect shown in the photograph at
the immediate right. This was so cleverly
done as to be practically undetectable.

In many of the scenes in this film, natives of various easterm coun-
tries were hired to play the parts of ‘“extras” so as to lend local
color and atmosphere to the film.

Above: A scene inside of one of .the Roman gall.eys. }-’iere again, the com- A close-up of the collision between the two ships, mentioned above, is given
pleteness of reproduction of various ancient ship builing phases is par- in this photograph. Note how the three banks of oars are in perfect align-
ticularly noticeable. In this scene, Ben, Hur is at one of the oars. ment. In the film, they are operated in absolute unison.
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HE training of wild animals is an
ancient calling which came intc popu-
lar favor at the time of the Roman

Ceesars. At that time, in the mighty
Colloseum, the ampitheatre of Rome, where
the gladiators battled, the performing of
trained wild animals was one of the main
attractions. Untold numbers of lions, leop-
ards and other wild beasts were browght to
the capitol by their mighty fleets. Trained
lions drew the chariot of the emperor and
tame lions were kept by the noble women
of Rome. The training of wild animals
gradually degenerated until, finally, it prac-
tically ceased and they were only shown in
bloody combat.

The highest pinnacle in the traiuing of
animals was attained after the zodlogical
gardens, as we know them today, were de-
veloped. It was then that the traffic in

animals of all kinds rose to its height and
that fearless men again took up the profes-

Rather an unusual type of fur
neckpiece is shown in the
photograph above. Would
many of the ladies like to
carry a live wild animal
around for this purpose? How-
ever, both the lady and the
animal in the picture seem
to be enjoying the experi-
ence, In the photo at the
right, another animal trainer
is shown with some of his
obedient beasts.

959

TRAINING WILD ANIMALS

Although the trainer carries a whip, it is
seldom that he uses it to inflict pain.
Rather, it is employed for its psycho-
logical effect on the brute’s mind. The
beasts soon learn to respect their mas-
ter’s voice and the cracking of the whip.

sion oI training these creatures from foreign
lands.

[t was not love for the wild creatures that
induced man to tale up the hazardous task
of training the majestic and stately beasts
of prey. but rather the thought of the gain
it would bring the person showing such
trained beasts. Unspeakable were some of
the means employed to bring the lords of
the wild under the subjection of man and
subservient to his will. The poor creaturcs
were so ill-treated and misused and even
tortured by the trainer, that they eclimbed
the bars of the cage in fright or whimper-
ingly crept into some far corner, in an at-
tempt to escape their tormentors, of such
cruelty were some of the methods used by
the trainer of long ago. Is it any wonder
that under such conditions the animal will
await its chance and pounce upon its tor-
mentor at the first opportunity in payment
for all its long suffering?

FUNDAMENTALS OF ANIMAL
TRAINING

Not so many decades ago a number
of persons in sympathy with the unfor-
tunate wild animals brought about a
gradual reorganization in the methods
used in training. It is not brutal force
alone, but a study of each individual
creature which is the key to the work,
and through this study the best means
of training is soon found. Of course.
it is true that the beasts of prey must
be subservient to the will of the trainer.
The large yellow-striped beast and the
spotted cat all must learn that man is
the master, and in order to help make
them understand this vital fact, it is
absolutely essential for the trainer to
know when and when not to use the
whip.

The training of wild animals is by no
means an easy accomplishment. It re-

By DR. ERNEST BADE

quires infinite patience and much hard labor
and demands a knowledge, based upon study,
of the inherent characteristics of each animal.
But the results, which arc then cbtained, are
certainly marvelous, to say the least. The
unconscious, underlying thought of cveryone
watching the performance of trained animals
is that the mind of man is apparently tri-
umphant over brute force. The power of
the c¢ye has nothing to do with it, it is a
fairy tale for the story book. But only he
who has ever been fortunate encugh to wit-
ness the trainer putting the animals through
their paces during the morning practice
hours can appreciate the time and the pa-
tience and the hard work that is back of
every animal act and the influence the train-
ing has, usually for good, upon the animal
itsell.

In spite of all this, the beast of prey
remains an uncertain quantity. Its entire
nature rebels against the work it is forced
to accomplish and., at some opportune mo-
ment, often without cause, it forgets the
mental superiority of man, who forced his
will upon it, and attacks his lord and master.
As a rule, such attacks are so sudden and
so unpremeditated that is is impossible to
prevent them.

GREAT PATIENCE REQUIRED

There are three main requirements de-
manded of trainers; these are patience, then

Rather a playful pastime it must be to hold
two wild animals at arms’ length, as demon-
strated by the young lady in the above photo-

graph. If you want to sample this, try it on

the family cat.

some more patience, and finally still more
patience. At first, the animal probably finds
the tricks it is to do entertaining and does
them with a certain amount of joy. This is
followed by a period of distaste for these
same tricks, when custom and obedience seem
to fall away and sulkiness takes its place.
This 1s the time that the trainer must show
that he is the master and that no caprices
and disobedience will e permitted. But
this is only possible when a certain amount
of punishment is provided, but, ahove all,
the trainer must never lose his patience. It
is only with unfailing good humor that the
trainer can arrive at his purpose: he must
mak> the animal perform the same trick
over and over again, hundreds of times,

(Continued on fage 1050)
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Architecture of
the Futyre

The illustrations on this page are reproductions of paintings made for the tercentenary
anniversary of New York City and exhibited in John Wanamaker's. The one below
shows a possible construction of bridges of the future, in the columns of which offices
and apartments are located. This is made possible by the extreme width and height
of these supports.

Above: Looking upward from a strzet sur-
rounded by buildings. such as some of the
present-day artists believe will constitute the
architecture of the future. Note the wunusual
constructional details of the various edifices
and the strange types of aircraft abovz them.
Of unusual design is the lighter-than-zir craft
seen in the center of the picture. Wilk any of
the present generation live to see siglts such
as these depicted?

Even our present«dar Woolworta Buailding is dwarfed to insignificance by the grandeur

and enormous sizz of surroundirg tuildings. Note the Hudson River bridges and the

central distributirg »oint fcr radio power from which aircraft and other motize units
oxtain their power for propulsion.

; Above: A view ¢i Manhattan Island taken from the air, as it may appear in the future.

Below: Looking dewn a streez of the future. The sidewalks are elevated and pro-
tected and the stores' are all of the arcade type. The streets are amply wide erough
for motor traffic znd every avai.able space is made use of. Air travel of the future is
touched upon in this illustratioa by showing a series of airplanes in flight atove the
zrch in the background.

( ~y
An architect of the present day has designed a
skyscraper that could be built by following the
present zoning laws. An artist’s conception of
this design is shown in the illustration directly
above. Note the method of terracing the vari-
ous heights, so that the building will  be
mechanically strong and able to withstand the
stresses to which it may be subjected.
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Is Einstein Right?

By Prof. Donald H. Menzel, Ph.D.
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In Fig. 4, the bending of light when it passes the sun
is illustrated.
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In Fig. 5, the dragging of the ether by
the earth is shown.
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The battle still continues and in the

Every so often, arguments are put forth, pro and con, regarding the Ein-
stein theory of relativity. “Is Einstein right, or is he wrong?” is the
question of the day. First one experimenter puts forth proofs that fully
support the famous theorist, and then another one comes along, performs
some other experiments and immediately proceeds to tear down all of the

work of years that has been done. i

pages of this magazine we are attempting to put f.orth the various phases

of the situation and so aid our readers in obtaining a lLnowledge of the

Einstein theory. The article presented here and illustrated above is to be
Leartily recommended.

OR the past vear newspapers have re-

peatedly been printing notices to the

effect that Einstein has been disproved

—so much so that the layman is likely
to get the notion that the famous theory of
relativity is now to be regarded more as a
mathematical curiosity than as a representa-
tion of physical facts. Nothing can be
further from the truth. Those scientists who
insist tocday that Einstein is wrong are, on
the whole, those who have never believed
that he was right. They have made few
converts to their side, though their opinions
should be respected. It is to them that we
owe many of our advances for, in order to
convince them, we have sought new proofs
—new demonstrations which have placed the
Einstein theory on a firmer foundation than
it has ever stood upon before.

NEWTON'S LAW OF GRAVITATION
STANDS

The Einstein theory, like all great ad-
vances in scientific thought, embodies a men-
tal effort in picturing the new. The con-
temporaries of Columbus found it almost
impossible to visualize a spherical earth—a
fact that we now accept without question.
Like other great theories, it does not over-
turn all that has preceded it, but includes it
as part of a greater whole. Talk of dis-
carding the law of gravitation and belittling
Newton is nonsense. The discovery that the

earth was round did not destroy the useful-
ness of plane surveying. There is no deny-
ing that the mathematics used in developing
the theory of relativity are too difficult for
the average person to understand. Many of
the consequences of the theory, however,
may be grasped by those who have no pre-
vious knowledge of mathematics and physics.

OBSERVATION AND THE EINSTEIN
THEORY

In the July issuc of ScienNct AND INVEN-
TIoN, the author published an article in which
the relation of the Einstein theory to the law
of gravitation was discussed. Considerable
comment has arisen from the remarks con-
tained therein—most of them in the form of

ters herating the theory of relativity as
coutrary to experience. Those who have raised
the question are entirely misinformed as to
what thie theory pretends to accomplish. It
appears to explain many minute discrepancies
which, hitherto, remained a myvstery accord-
ing to the simple laws of gravitation. The
deviations of which we spealk are so small
that no one could detect them as a result of
experience. they would onlv become noticeable
at very high velocities or near exceptionally
large masses. Can one judge the effects of
a rifle bullet accurately from experiments on
a feather blown gently into the air? Ex-
perience? What is it but a personal inter-
pretation of events with which we are fam-

iiar?  Any new and unexplainable event is
called a miracle.

Upon what, then, are we to build our
theories : experience, which deals with things
as they seem to be; or experiment, which
deals with things as they are? To one who
has studied astronomy—and the immensity
of the universe—the smallness of man is so
apparent that personal interpretation of
events is realized often to be in error. FEx-
periment is the real criterion for judging
truth; and the Einstein theory rests its case
upon the following evidence—that it fits the
facts.

THE KEYSTONE OF RELATIVITY

The foundation of the theory of relativity
may be grasped from the demonstration dia-
grammed in Fig. 1. A is a source of light.
x and y are screens with a single hole, fitted
with a shutter controlled by the key K.
Pressing it opens and closes both of them
simultaneously so that a short flash is sent
speeding to the mirrors B and C, where they
are reflected back over the same path, the
shutters conveniently opening to let them re-
turn to the starting point.

If the table upon which the instruments
are set is pericctly at rest and if the dis-
tance AB and AC are made cqual, it is
obvious that the two flashes will return at
the same instant. If, however, the table is

(Continued on page 1048)
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Fig. 1. The above diagram gives the circuit
of the radio gold exploring device and shows
particularly the receiving part of the appara-
tus. It will be noted that this is a short wave
receiver, using the parabolic radio wave re-
flector as an antenna and a metal shield on the

box as a counterpoise.
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Fig. 2. The diagram of the five meter trans-

mitter, a part of this radio ore locator, is given
above. A indicates the antenna, and C the
counterpoise. The transmitted beam is reflect-
ed by ore bodies and picked up at the receiver.

HE quest for hidden gold has caused

the expenditure of countless fortunes.

All sorts of contrivances and devices

+ have been used. l'requently absolutely
fraudulent systems have met with success,
and on the other hand even the scientific ore
locators have produced no {iruitful returns.
The difficulty with most scientific gold ex-
plorers and locators is that so much time is
required in plotting a certain area and re-
moving all possible chance of error. This
difficulty is particularly apparent in the Eot-
vos balance illustrated in Fig. 3. This bal-
ance 1s quite heavy, difficult to transport and
in operation is completely shiclded by metal
shields. The balance i1s extremely sensitive,
however, and consequently must be secured
and adjusted in place hefore measurcments

DIFFERENCE IN
I GRAVITATIONAL
PULL INDICATES

Fig. 3. The above illustration shows the meth-
od of using the Eotvos Torsion Balance. This
was designed by Baron Roland von Eotvos of
Budapest. It is placed near to the edge of a
supposed mineral ore area, and due to difference
in gravitational pull, indicates the presence of
these bodies beneath the surface of the earth.
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The Radio

Also Containing a Summary
By JOSEPH H.

Fig. 4.

The above illustration shows the radio gold explorer in operation.

The directive radio beara

being sent out from the apparatus in the distance, which at the present time is being used as the
transmitting end, is picked up at the set in the foreground. The beam from the transmitter is re-
flected by subterranean ore bodies or chests of gold. By means of the surveying instruments the
exact position of the hidden treasure can be pointed out and attempts to secure it can easily bemade,

Fig. 5. All types
of magnetic and
other *“bobs”
are fraudulent in
nature and none
of them work.

One of the greatest frauds ever per-
The diagram

Fig. 6.

petrated is the ‘divining rod.”

above, illustrates how a divining rod is held.

The one in the center shows the actual dimen-

sions of a twig to be used for this purpose,
Hazel wood is generally used.

are made. Should the balance center itseli
over a vein of ore, it would give no reading,
whereas if placed at the edge of such a vein,
the gravitational pull upon one arm of the
balance would be greater than that upon the
other, and consequently the balance would
give a reading. By moving the balance. the
area of the ore body can then be deter-
mined.

A really scientific ore locator is the one
employing the principle of reflection of ra-
dio waves by subterranean metals. It has
long been known that a radio wave is re-
flected by any mectallic body, the same as a
light ray is reflected by mcans of a mirror.
1i a very directive radio beam is sent out,
and the submerged body offers a rclatively
flat surface, such as a casket of gold would
furnish, or as a flat vein of ore might be
expected to produce, that radio beam is again
reflected after it penetrates heneath the soil
to the surface of the ore and is picked up
by the receiver. It is now a simple matter to
read off the inclination of the parabolic re-

\

/ 1\ "MAGNETIC BOB
[\ INTO WHICH A SAMPLE
/1 OF THE METAL SOUGHT

g \ FOR}S PLACED —

! \\ 1T 15 A FAKE.

flector at both the transmitting and receiving
ends, and then set the surveying instruments
accordingly.  The point of intersection
would be the location of the treasure. In
view of the fact that short waves do not
penetrate the soil to a very great extent, it 1s

A SET UP BY WATER
72 OR Ot CYT CAILS

ARD " -
O‘fi ECT GALVAN

Fig. 7. Mansfield’s oil and water locator oper-

ates on the principle of electrical currents being

set up by flowing water, from which the magne-

tic lines of force pass upward and cut the earth

coil, indicating a current which affects the gal-
vanometer,
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Gold Explorer

of Ore Locating Methods
KRAUSE

possible in this way to limit all surveying to
the discoveries of metals within easy reach.
The circuit diagrams for both the receiving
and transmitting end of this particular de-
vice are shown in Figs. 1 and 2.

For a great many years faith has been
placed in such devices as the divining rod
or the magnetic bob or other bobs swinging
freely irom a pendulum containing. as some
mventors claim, such substances as radium
or radium salts. The latter device is indi-
cated in Fig. 5, but it may take on any other
form, for instance, the device may be a vial
suspended from a string, or it may be a ball
suspended from a string, The stick itself

Veins of ore have been located by
means of the earth conduction system illustrated

Fig. 8.

above. It is evident that the resistance of the
earth would change if there were a conducting
vein of ore somewhere between the two copper
electrodes driven into the earth. A mineral
spring would also change the earth’s resistance.

is not a requirement. The inventors of these
devices claim that if a piece of gold is put
into the vial or into the bob, that the bob
will sway back and forth pointing 1in the
direction where the hody of gold has hecen
buried, and when the bob is directly over the
treasure, it is reported to assume a circu-
lar motion, as Fig. 5 indicates. These de-
vices are all fakes, they never did work and
they never will. In order to induce a pur-
chaser to buy a device of this nature, he is
frequently permitted to manipulate the appa-
ratus himself. A coin or some other piece
of metal is hidden from view in his presence,
and he is then instructed to use the device
to locate it. The subconscious action on the
part of the user makes the hob sway as he is
told it would sway, and when he is at or
near the position of the concealed object, the
bob takes on a circular motion. If the object

Exploring col .

Termunals Terminals

Ballerees  Frar pushoa by

Fig. 9. The diagram above shows an elabora-
tion upon the Hughes induction balance. This
particular balance and all it’s details was des-
cribed in the August 1921 issue of SCIENCE
AND INVENTION Magazine. A small labor-
atory instrument for demonstrating how the
Hughes induction balance works is shown at
the extreme right of this page.

"

7el.recevers

| " " IERILLT )

Fig. 10. The diagram at the right shows the
circuit of the Hughes induction balance as built
for laboratory purposes. A buzzer is caused
to make and break the circuit in the inducing
coils. The pick up coils are connected in series
with a receiver, and when balanced no sound is
produced. When a metal body is held near one
of them, the receiver buzzes loudly.

is concealed and he does not know its where-
abouts, it will be impossible for him to find
it. The same is true of the divining rod in
Fig. 6, and farmers all over the country will
tell you that waters and metals have been
located by aid of the divining rod with an
uncanny degree of accuracy. In many cases,
however, water is found closer to the surface
than at those parts where the divining rod
tipped downward. The slightest movement
on the part of the operator will cause the
stick to bend toward the ecarth. It is always
held in a very unstable position. When
once the rod starts to move, the operator at-
tempts to hold it back. In doing so he
further bends the ends of the hazel twig
which he holds and causes the rod to move
downward still more violently. If the oper-
ator were to be blindfolded and made to go
over the ground, the rod would never point
to the same spot twice in succession.

A more scientific water locator is illus-
trated “:n Fig. 7. This depends upon the
fact that subterranean waters generally in-
duce magnetic lines of force in the surround-
ing soil. These lines of force passing through
the soil cut a coil of wire placed at the sur-
face, and in so doing induce current in the
wire coil. This current affects a sensitive
galvanometer and in this way determines the
location of bodies of water or oil.

Large veins of ore may be located by the
method of determining the electrical resist-
ance of the earth between two points at a
definite known distance apart. If one thou-
sand feet of soil in the immediate area where

[ VARIAT O OF
i SounD pEopudd
B ¥

Fig. 11, The Fessenden ore locator works on
the principle of changes in intensity of sound
waves when an ore body is placed in the path of
the waves. Another feature is that the ore body
reflects the sound waves, and for this reason
one sound producer and three sound receiving
wells are employed. Each sound receiving well
is equipped with an oscillograph to record the
sound picked up.

the prospecting is to be done has a resistance
of let us say. ten thousand ohms, and if
measurements are made in various directions,
and we finally strike one certain position of
the stakes where the resistance suddenly
drops to five hundred ohms or even less, it
is reasanably safe to assume that the soil
contains some particular substance which
makes it more conductive and which may be
either mineral salts (springs), or metals.
This method is illustrated in Fig. 8

The Hughes induction balance shown in
Figs. 9, 10 and 14 is of course a well-known
device and is frequently used for demonstra-

%PECEWER
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Fig. 12, Another method for determining loca-
tions of concealed metals is illustrated in the
diagram above. A large coil is placed near the
ground, preferably on insulated stakes. Cur-
rent from an alternating current generator passes
through the turns of this coil, and if a subter-
ranean body of ore is under the exploring coil,
a marked deflection is produced in the galvano-
meter.

tive purposes in the laboratories. This bal-
ance opens a great field of possibilities and
it 1s surprising to note what little experimen-
tal work has been done upon the original
idea. Essentially the device consists of four
coils wound with bell or other wire and so
mounted that the fields of force in one pair

Fig. 13. It has
been claimed that
a compass or a
magneticdipneedle
may be used in lo-
cating hidden
treasures. Such de-
vices are of value
only for locating
magnetic ores,

OF COMPASS OR
“MAGNETIC DIP*

B MAGNETIC
1" ORes

buck those in the other pair. When the
balance is properly adjusied no sound is
heard in the telephone receiver, but when it
is disturbed due to the presence of a metal,
a distinct sound is heard.

In the FFessenden ore locator illustrated in
Fig. 11 four wells are generally sunk at the
four corners of a five mile square, Each
contain a sound detector connecting with a
surface oscillograph. One of them also con-
tains an engine-driven high frequency alter-
nator. The sound waves transmitted through
the carth are picked up by the oscillographs
and the deflective waves, due to the location
of an ore body, are likewise recorded. In
this way the positions of the ore bodies may
be definitely determined.

In Fig. 12 the principle upon which the de-
vice operates is dependent upon a4 large in-
ducing coil affecting the subterranean body
or treasure chest, and the pick up coil locat-
ing the point of maximum reflection. Fig. 13
is of value only for magnetic ores.

DIAGRAM OF HUGHES BALANCE
ZC At

P

COIN DROPPED ON
HERE CAUSES SOUND

ADJUSTABLE
FOR BALANCE

Fig. 14, The illustration below shows a labora-
tory Hughes balance. The coils are placed upon
the uprights in such a way that the induced
E.M.F. is opposed. A slight sound in the
phones is compensated for by adjusting the dis-
tance between the coils. When a coin or metal
body is now placed near one of the coils, the
balance is disrupted and a distinct sound pro-
duced.
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New Devices at the Electrical Show

Thermic Recorder, Electric Razor and Artificial Sunlight Described
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vacuum® 1| i G VIBRATING ELECTRICALLY OPERA- \—r—'—
) S"BATTERY} (SELECTRO- TED RAZOR. The pulling effect that an ordi- DIRECTION OF
MERCURY- 4 MAGNET nary razor blade has on the beard, particularly VIBRATION
R when one is shaving himself is well known and
J the after effects are not in the least pleasant. This is, however, overcome in
this newly designed type of electrically operated razor, in which the blade
SUN HEAT RECORDER. Another device for measuring sun- vibrates from side to side, as shown in the diagram above. It is actuated by
light duration in a different way than that shown in N. Y. Elec- means of a solenoid and an iron core. The core vibrates back and forth and
trical Show review last month is illustrated above. A special causes the armature to take the same motion. By means of the linking ar-
thermometer, the mercury bulb of which is blackened so as to in- lwfjieNl rangement shown, this reciprocating movement is translated into one which
crease heat absorption, is connected in an electrical circuit with a 18 D’c Py operates the razor blade as mentioned above. The device is extremely simple
Io . . )\ b : . A
cal battery and an electro-magnet. When a certain temperature as can be readily seen from our diagrams reproduced here and is so canstruct-

is reached, the circuit is closed and the pen makes a mark on the
revolving chart. When the sun is obscured and the temperature
drops, the electro-magnet releases the pen arm and a space appears
on the chart. These records are used in conjunction with those
obtained by the pyrheliometer above mentioned.

Artificial

Below: Quartz lamp

for direct local treat-

ment with ultra-violet
rays.

—

i

AR

k] -
. !___ R —
. K Ultra-violet ray genera-
tor for treatment of
g lJarge areas is shown
B — J above.

ed as to be entirely water-proof and practically free from troubles of all kinds.
Not only can this device be used as an electrical razor, but by taking off the
blade and guard, and substituting a massage arm for them, the device can be

used as an clectrically operated vibrator for scalp or facial massaging.

Photographs courtesy Vibro-Shave Corp.

Sunlight Aids Sick

o~
ARTIFICIAL S UN-
LIGHT. The value of

ultra-violet rays for treat-
ment of certain diseases is
becoming more and more
recognized and various
appliances are being de-
veloped for the use of
practitioners in their own
offices. The two photo-
graphs at the left illus-
trate forms of ultra-violet
ray generators that are
entirely portable and so
designed that they can be
used on either A.C. or
D.C. with a few minor
changes. The photograph
at the right shows one of
the large lamps in action;
it is being used for the
treatment of tuberculosis.
The rays are far superior
in their curative proper-
ties to sunlight, the ef-
fects of which are well
known. Furthermore, they
can be used at any time
in any location.
Photographs conrvtesy
Hanowvia  Chemical &
Manufacturing Co.




Sciercz ard Invensior for Yearch, 2926 9G5

Musical Logs

HERE we have the very latest in spectacu-
lar musical instruments. This one gives
a tone that might be placed as being midway
between the sound of a buzz-saw and tha:
emanating from church chimes. The mechan-
ism consists of two sets of rollers, shown
the illustration at the left, both rotating m
the same direction and Leing driven by &
small electric motor. The rolls are divided
into sections of varying widths, alternate
ones being coated with gold foil and illumi-
nated by means of colored lights. The other
sectors carry horizontally placed metal tubes
mounted on felt and placed side by side
around the entire circumference. As these
sets of tubes rotate, the operators hold smal
hammers in contact with one or another set,
producing musical tones.

—GeoxGE R. HoLMEs.

Snapped Before
Parachute Opened

NE of the most unusual photographs

that has ever been taken in the air is
the one shown directly below. Chief Petty
Officer Lyman Ford, of the United States
Navy, had jumped from an airplane at a
he:ght of 2,000 feet, and 1ad nct yet pulled
the cord to open his pa-achute when this
photograph was taken. He was traveling at
a speed of 65 feet per second at the time o
exposure, yet every deta:l in the photo is
perfect. He is equipped with two parachutes,
one on his back and one in front, for safety.

The Jried States Navy i3 using a series o° apparatus located on land t5 educate naval
studeats in the handliang of sonx cepth finders and other sound Jewic<s such as are
emplcyed ir submarinas. The pheto alove shows part of t1e appasatis. The model
submarinz runs aroumd a track, sirvulating the sound produced by z sabmarine under
water  £tudents take dearings o1 :kis modsl by means of electric compensator devices,
such as chown in the ‘oregromnd Tte sound is picked 'up by micoohcnss, several of
which caa b= seen in tae wpper left-haad co~ne- above. ~—3S. R. Winters,



In the filming of a scene wherein a dam broke,
the large dam was reproduced in miniature.

Water from a barrel supplied the flood. The
rider seen in the foreground is a dummy.

HOW FLOODS AND BURSTING DAMS
ARE ACCOMPLISHED

N A RECENT picture a man on horse-
back rode a long distance down a can-
von to warn the people of the town that
the dam had burst and a flood was

almost at their heels. People who own dams
don’t like to have them burst, even to please
movie producers; besides, it would

Behind
the
chnes

Hollywood

By CAPTAIN FRANK G. KERK

" " ST " i "

of the actor walking upon the water. The
costumes of the actors in scenes of this kind
are always white or of light colored material,
so that the deposit will be heavy on the de-
veloped negative, and thus prevent the waves
from printing through the figures of the
actors.

Where the action calls for the figures to
disappear as though sinking into the water,
the camera is placed on a rocker cradle. It
is then slowly tilted upward, while pictures
of the actor are taken on black velvet. This
gives the same effect as though the actor

Science and Invention for March, 1920
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A dive across the tracks just in time to prevent
being hit by an oncoming express train is ac-
complished by permitting the automobile to
pass first, then stopping the camera and wait-
ing for the train to arrive on the scene of
action. The camera is then ground again.

on the set. A mask is inserted in the camera
lens to cover one-half of the lens opening.
Mr. Actor then walks on, looking as though
he was approaching someone, and halts just
before reaching the center line of the set
(chalk line on the floor). He

muss up their canyon. Therefore,

; reproduction in mini- s
an exact reproduction in 1 AND CAMERA
ature, built to scale, was made, |iSsrarreo

but painted all in black, and after
the dangerous ride through the
real canyon, the miniature was put
into action. At the studio all the
previous scenes were double ex-
posed through the slow motion-
picture camera, while about fifty
gallons of water from a barrel
were allowed to flow down
through the minjature canyon to
slow music and fast exposure.
The breaking of a dam is obtained
by first showing a leak in the min-
jature wall, and water slowly seep-

AGAIN

ACTOR CLIMES LADDER
ASSUMES POSITION SHOWN

|
= |

8

_—

ACTOR DROPS
70 GROUND

extends his hand, holds it there
for a short time, then drops it to
ol his side and talks to his imaginary
character.

The camera man would then
rewind the film, while the actor
would change his costume to suit
5| the other part, and upon signal,
he would approach from the other
sicde and go through the same ac-
tions, timed as nearly as possible
to the previous action.

The mask having been shifted
in the camera, it would be cover-
ing the portion of the film previ-
ously exposed. If the act of
grasping hands was correctly
timed, the picture would be per

%

ing through until the force of the
water breaks a section. (The sec-
tion is given a final yank with
piano wires, to which it is at-
tached, and starts the flood of
water.) )

When projected on the screen,
the flood appears to reach the enormous
heights of a real canyon. A fast “cut-in”
shows a horse and rider being caught in

WHITE COSTUME
N =

7

Ly
SAM[F/IM[';POSL’D IN STUDIO
ACTOR ON BLACK VELVET

PICTURE OF ROUGCH WATER
TAREN - FILM REWOUND

The effect of an actor rising out of water is

produced by first taking pictures of a turbu-

lent sea, then rewinding the film and again

exposing it in the studio, while the actor walks
across a black velvet carpet.

the onrush of the water. This was obtained
by photographing a dummy horse and rider
in the tank. To give some realism to the
action, another rider and horse are secn
swimming in fast-moving waters and later
climbing an embankment to safety.

HOW LIVING FIGURE WALKS, DESCENDS
AND RISES OUT OF THE WATER. ENACT-
ED IN THE PICTURE, “LIFE OF CHRIST”

The camera is set up on a location and
a water scene is taken of rough or smooth
water. as may be desired. The film is then
rewound and a picture taken of the actor
walking on black velvet with a background
of the same material. This gives the effect

one of two ways.

Photographs of an actor leaping to a great height are produced in
The actor may assume the position illustrated at
the left and then climb to the top of the wall, while the camera is
stopped; or the actor may drop from the wall and a picture taken

with the camera wound in a reverse direction.

were lowered out of sight of the lens or
into the water.

To have the actor rise out of the water is
just as easily accomplished by reversing the
direction of tilting the camera, i.c., starting
without the actor showing, the camera is
then slowly tilted downward, thus bringing
the actor into the picture, apparently out
of the water.

ACTOR SHAKES HANDS WITH HIMSELF

In many pictures there are actors who play
a dual role, or two distinct parts, and dsually
in the course of the action, he has to mecet
and possibly shake hands with the other
character, or, in other words, shake hands
with himself.

To accomplish this, the camera is set up

MASKH TURNED-OTHER
HALF OF LENS
COVERED q

HALF OF LENS M/{S/r[ﬁ

=
¥
HE E
RESULT= ACTOR|
\ SHAKES HANDS
WiTH HIMSELE

In event that an actor plays a dual role and
has to shake hands with himself, the picture is
taken with the lens half masked, as illustrated.

fect. otherwise it would have to
be retaken again and again until
a perfect match resulted.

AUTOMOBILE AND TRAIN AT
CROSSING

One of the commonest and most thrill-
ing punches found in motion pictures is
that of a train and automobile approach-

Srove

The effect of hens and roosters dancing to the

notes of music is produced by placing them on

a warmed metal plate. The heat causes them

to lift their legs, one at a time, and thus pro-
duces the effect of dancing.

ing a grade crossing as though they were
to crash together at that point. The tre-
mendous speed of the automobile and train
is accomplished by taking the pictures at
ahout one-quarter speed, thus multiplying
the real speed by four, and the heart beats
of the audience by one hundred.

The actual crossing of the automobile in
front of the train is accomplished by what
Tawyer Chew would call “trick and device.”
A picture is taken of the automobile crossing
the tracks, then the camera stops until a
train comes along, fifteen minutes, or per-

(Continued on page 1038)
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Photographing New York at Night

The Army Air Service is periecting de-
tails of a method whereby it may be possible
for them to photograph the entire City of
New York at might, using an enormous guan-
tity of flashlight powder, set off by an elec-
tric spark. Qur illustration at the right
shows how this would be accomplished. A
plane would carry the flashlight powder, sus-
pended on the end of a trailing wire and
below this would be another plane carrying
the camerz. In this way, taking the pic-
ture as shown, the light would not strike the
camera lens. S

Nut, Threader

as to tap nuts eor other parts as they are formed
by an automatic screw machine. The nuts are
fed on to a tap, the threads are formed and
the nuts are ejected from the machine as shown.

Photo courtzsy Antomatic Nut-Thread Corp,

The simple device shown above is designed so£

Terrific Power of Cyclone Aid to Hearing
!;, s & e

S~~~ —
Recently a cyclone devas-
tated the town of Murphy-

boro, Ill., and one of the
freak things observed af-
8 ter it had passed was a
' piece of board 1 inch thick
by 10 inches wide driven
into a tree as shown in the
photograph at the left. It
was so firmly imbeded in
the trunk that it bore the
weight of a 150 pound &
man without loosening. |
Directly above the board,
a carpenter’s sawhorse
was also blown into the
tree by the extraordinary
force of the wind.
—W. H. Richards.
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A new device has recently
\ been designed which is to
— be placed over the ears as
shown in the above photo-
graph and which serves to
concentrate sound so that
it will affect the ear drums
with the greatest possible
volume. The shells are
light in weight and sup-
ported by a narrow head
band. The principle of the
device is shown at the left.
It is very useful to per-
sons who are slightly hard of hearing or
who must be sure to hear everything going
on. It is said that judges use them in court-
rooms. Photo courtesy Super-Ear Corp.
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Awards In $5,000 Matchcraft Contest

Violin Made Entirely of Matches

The first

block
matches

of woaod,

WINS FIRST PRIZE—$100.00

prize winner for this

month’s contest who receives for his
efforts a check for $100.00 is Mr,
Carl Lurtz, of Brooklyn, N. Y. This
violin took almost a month of steady
work to make and contains over ten
thousand matches.
instrument is made of matches en-
tirely, there being a double layer for
the front and back, which were laid
down over a form. The sides were
then constructed and the entire was
glued together after being carefully
shaved down I
neck was then made out of a solid f
built up of matches.
were
angles so as to strengthen the block
and the neck was then
carved out.
matches, and the finger board also of
matches, covered with a very thin
layer of veneer.
a very sweet, mellow tone.

The body of the

and polished. The

These

placed at different |

The scund post is of

The instrument has

Who will win the first
prize next month?

Photo at the left
shows a complete full-
size violin. This is

not a miniature but
a regular professional
full-size type of instru-

de
- In photo above note how the head and neck is constructed. A solid block of matches was

carved out to form these parts.

Photo below
- . shows violin body
~ construction.

Mol b b oo bl b bbb b b b o s o,

OR the next twelve months, SCIENCE
AND INVENTION magazine will award
a total of $5,000 in prizes, in a new con-
test. You are asked to make models, fashioning
the same entirely from safety matches. P’lease
read the text of the Matchcraft article care-
fully and observe the following simple rules:

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

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

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

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

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

(6) Models may be of any size,

(7) Tn order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their sizc, a photograph
(large-sized) of the model may be sent in lieu
of the model itself. The best models submit-

ted each month will he awarded the prizes
scheduled herewith.
(8) All models submitted to SCIENCE

WATCH FOR PRIZES IN APRIL ISSUE

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

16 Monthly Prizes

____________________ $100 00
75.00

First Prize ..
Second Prize ...

Third Prize 50.00
Fourth Prize .. 35.00
Fifth Prize . 25.00
Sixth Prize ... 20.00
Seventh Prize . 15.00

Eighth Prize ...
9th to 16th Prizes of $10.00
each

$80.00

(9) Where SCIENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-

tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways.

R e e e

$5,000.00 Prize “Matchcraft”

Contest

(10) This is a monthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. This contest for the month of March
will close April 1, 1926, and prize winning
announcements will be made in the Tune, 1926,
issue. The April issue will contain January
pl’lZe W]l’lﬂlﬂg entr ICS

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

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

(13) When photographs are submitted, it is
necessary that they be at least 57 x 7”, not
smaller, and that your name and address ap-
pear on the back of each photograph.

(14) In this contest, manuscripts or descrip-
tion of the models are not required, unless the
model contains something unusual requiring
explanation. Keep all descriptions short.

(15) Address all letters, packages, etc., to
Editor, “Matchcraft’” Contest, care SCIENCE
AND INVENTION Magazine, 53 Park Place,
New York.

Caution—Soak or cut heads from matches before building your model so that the models may

PPN

be expressed or mailed.
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REMEMBER—

This is a monthly contest offering sixteen prizes every
= month. Don’t hesitate, send in your model now!
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$5,000.00 In Prizes

On April 1st the Contest For the Month of March Closes. Have You Sent Your Model In Yet? Sixteen
Prizes Are Awarded Monthly—Get Busy

o iy 4
:‘- (™ l’f.
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) THIRD PEIZE—
§ $50.00

. For the wagon construc-
. tion containing 10D per

cent. matches shown

above, Mr. Fred Spind-

en of Abingdon, Illinets,
F won the third prize.
E The photo at the right
shows the comstraction
of the wheel. Chain
links, springs and in
fact the entire model is
built of matches only.

SECOND PRIZE—$75.00
The mode! which won second
prize for the December con-

test was the loud speaker horn
illustrated above. This horn
stands twenty-four inches high
and has a bell of ten and a
quarter inches. Except for the
unit, it contains 100 per cent.
matches. It was built by E.
Russel Vass, seventeen years of
age, of Chicago. He holds a
SCIENCE and INVENTION
reporter card No. 20806.

TENTH PRIZE—
$10.00
The clock illustrated at
the left is made of
matches as the photo
clearly shows. By gluing
the matches together to
form a unique design
and exercising a little
care in his construction,

Mr, Lee Ray, of West
Asheville, North Caro-
lina, has classed him-
self among the prize
winners for the month
of December, which
closed on January 1st.

FOURTH PRIZE
—%$35.00

Great pains and care
were  taken in the
construction of the
model of the caboose
illustrated above and
to the left. The con-
struction is perfect
in almost every de-
tail. The truck is
mounted on a rubber
band and the wheels
are of match sticks,
The winner is Mr.
. Frank J. Cargill, of
| New York City.
g

FIFTH PRIZE
—$25.00
This award was
won by Dr. J.
Toro, of San
Juan, Porto Rico,
who sent the mo-
del of the play-
ground shown at
the left. Eventhe
gate hinges and
Jatch are made of
matches. The
construction 18
very beautiful.

SEVENTH PRIZE
—$15.00

This award was won by
Mr. Guy B. Richards,
Rochester, N. H., who en-
tered the model of lamp
and shade shown to the
left, Fig. 7. The insert
above shows the construc-
tion of one part of the
shade. Note how the

matches interlock.
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MATCHCRAFT

More Winning Ideas =
Continuing with the December Awards—Sixteen in all. Sixteen more next month.

FIFTEENTH PRIZE
$10.00

The piano. and piano
stool illustrated at the
left carried the fifteenth
prize. The piano is con-
structed  entirely  of
matches and the strings
inside are finy silk
threads. The top opens
up as the photograph
shows ' apd the piano
stool is also hinged and
contains the music. The
setting of the WRNY
studio is merely a dress-
ing and was not consid-
ered in the awarding of
the prize to Mr. Peter
H. Ernst, of N. Y. City.
S

SIXTEENTH PRIZE—$10.00. The last award for a matchcraft model

for the month of December went to Joseph T. Kaufman of Paterson, N. J.,

for the model of the bridge illustrated in Fig. 9 above. This bridge is

quite wide and strongly constructed by reason of the suspending girders

which are of matches. This bridge construction is more than three feet
long.
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’I,',m i _ ELEVENTH PRIZE—$10.00. - o

iy - T M 7 ' The automobile shown in photo 11 above won the eleventh prize. With
”‘@7/ ”I"l'r ””” 3 the exception of the tires and celluloid windows on the doors and wind
shield and the axles, the construction is of matches. The spokes of the
wheels are matches driven into rubber rings and fastened together at the
center. This award was won by Mr. Charles Komunicki, of New York

City. >
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TWELFTH PRICE—$10.00.
For the checker board, checkers and
box for holding the checkers, Mr. Karl
Fichtner, of Philadelphia, Pa,,

awarded the twelfth prize,

-

FOURTEENTH PRIZE—$10.00 -~
“The neat clock case illustrated in photo 12 car-
ried away the honors for the fourteenth prize.
The watch mounted in the front of the case is
wound up after the top lid has been removed. .
The winner is Mr. James E. Rummer, of Wich- NINTH PRIZE—$10.00.

ita, Kansas. The airplane above was considered by the judges to be worthy of
the ninth award in this monthly prize contest. The construction
THIRTEENTH PRIZE—$10.00. is 100 per cent. matches, as the photo clearly shows. Even the

cross bracing wires are matches shaved down very thin. The

The phonograph de of matches illust b
ishogogtaphmedcifo Jmatchespilluse ated winner is Mr. Oscar Solow, of New York City.

in photo 13, won the thirteenth prize, which
proves that number thirteen is not unlucky,
The horn, turn table, reproducer and tone arm
were made of matches entirely. Adhesive tape
forms the hinges of the door and top. Won
by Mr. W. T. Markowski, of Camden,

EIGHTH
PRIZE
$12.50.
The boat il-
lustrated in
photo 15 was
built by Mr.
Lawrence L.
Kihnel, of
New Orleans,
La,
i SIXTH PRIZE~—$20.00
The U. S. Naval Academy sends us Midshipman F. P, Pyzick’s
model made to scale of a submarine chaser. This model is also com-
posed of 100 per cent. matches. The hatches of the vessel may be re-
moved so that a view of the interior may be freely obtained.
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In the above diagram our artist has depicted a new form of amusement suit-
ed for the outdoor winter sport enthusiast. It will be noted that the skaters
are all equipped with a pair of sails fastened to leather straps. These straps
are secured around the shoulders and waist of the individuals using the same.
In order to relieve the upward strain on the end of the sails, two leather
belts fastened around the waist are likewise attached to the front and back
of the sail near the free end. These sails are intended to serve a double pur-
pose. They may be used as the sails of an ordinary sail boat, and by simply
shifting them the user can tack into the wind or sail before the wind.

Wings for Skaters

“ o

1001

Should he gain considerable momentum, the sails will serve to aid him in

making long leaps. The device is not cumbersome and may easily be folded
up and carried to the pond or lake. The struts of.each wing should be of
light wood, and the framework should preferably be covered with airplane
fabric. The illustration above shows a skater sailing before the wind, an-
other just about to tack, and the other two users negotiating leaps.

—J. Kay London.
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$11,000 for Spirits i | $5,000 for Perpetual Motion |

4 14

: More than two years ago SCIENCE AND INVENTION Magazine 4 When SCIENCE AND INVENTION Magazine was still in its in- 4
b offered a prize of $11,000.00 to anyone who could demonstrate his fancy, the editors denied the possibility of constructing a perpetual 1
b or her ability to communicate with the spirits or to give some motion machine using those forces of nature as we now know them. 1

b definite form of a psychical demonstration which in itself was not Since that time the editors have received thousands of different <
p trickery. During these years we have challenged a great many 4 designs for perpetual motion devices, and have receivd hundreds )
» organizalions to produce a manifestation in our presence, which of circular letters soliciting finances for the building of perpetual 4
} because of its very nature, should be entirely free of fraud. : motion machines. 4
b The result has been that mediums and spiritual organizations | The editors know that if they receive these letters, there are 4
} have been afraid to place proofs before us. Those weak attempts ¢ thousands of others in this country who get similar letters and who {
P which have been made to demonstrate psychical phenomena wers < fall for the claims made in the numerous prospectuses giving the {
I almost instantly proven fraudulent, and no medium has dared to ¢ earning capacities of the various machines. 1
' contradict our findings. 4 Most of the shares of stock for these perpetual motion machines 4
r In view of these facts, should we not consider all mediums ¢ are being sold at a rate of $1.00 per share, although some inven- ¢
: fraudulent ? Shov:lld we not conside.r every psychical manifesta- 1 tors are trying to sell shares of stock at $100.00 per share. 9
[ tion as being tngk.ery pure and simple, intended primarily to 1 Therefore the editors of this publication say, “Just come in and |
} fleece those who visit the circle and who find solace in the words show us—merely SHOW us,—a working model of a perpetual mo- :
) from the worst forms of charlatans, namely tion machine and we will give you $5,000.00. p

those v\lrlho are beingk permittedd ;o pralcticed - a s bsaaaaasal [N e Eut the machine must not be made to operate 4
upon the poor, seeking words from love y tides, winds, waterpower, natural evapor-

: ones ? 4 i v kb E ation or humidity. It must be perpetual l;'nu- :
} Remember, there is nothing in spirit phe- HE $250‘00 Rat Trap Contest tion.” 9

nomena. Don’t let a few amateur magicians . . So if someone asks you to buy shares of 4
! fool you in the dark, and don’t think hecause awards .WI!I be announced in [ stock in a perpetual motion machine, tell him

t they work in broad daylight that they really b the Ap!‘ll issue of SCIENCEi he can get more money from us and he need 9
[ communicate with departed spirits. p AND INVENTION Magazine, so E only show us the working model. Meanwhile, |
b We have $11,000.00 offered by this publi- 4 b if bmitted & o in this don’t you put your money into a device, the :
} cation and Joseph F. Rinn which will be | 11 you submitted an entry il working model of which has not even been 4
} awarded wholly or in part to the one produc- contest look for your name among huilt and don’t invest in any machine which |
} ing a phenomenon devoid of trickery. ) the prize winners in the next issue. t is to be entered in this contest. p
b ORI S Pt o, | R R
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The Month’s Science News Illustrated

By GEORGE WALL

In Tokyo, a fly extermination campaign
was recently hell and the dead flies
were counted by the municipal office
staff. 22,900,231 flies were turned in
as a result of the campaign. This
drive was fostered by a great increase in
the number of flies.

13 INCH OYSTER

ounces each and 13 inches in
diameter have appeared on the
market in Seattle, Wash. One
would easily make a meal.

Oysters weighing 1 pound 10;

= 4B e < =
There are all kinds of hobbies in the world and here is one of — =g arS g Bl )
Recently two boys -an away from their
home at Highland Park, N. J. and sought
refuge in a storm sewer. Police offi-
cers donned gas mnasks againsty sewer
gas and finally rescued them from a
precarious position.

the strangest. A young Frenchman recently fasted for 30
days, breaking his previous record oi 23 days. During that
time he consumed only opium and sugared water.

— - - i B L T
R IHVENTION -

Two painters were recently working >r a
scaffold on a New York building whzn a
can of paraffin that they were using ignized
from a blow torch and set fire to the’r
clothing. They escaped as shown abowve,

CONCRETE

RUBBER
TUBING

OPENING
AFTER
RUBBER
gUBING
1S PULLED
ouT ")'

was recently lost in a St Paul, Minn., hos-
pital. It was found im a sewer pipe leading
from the building by means of an electroscope
as atove.

Conduit holes are made by pouring concrete

around rubber tubes that have been placed in

position and the collapsible tubes are then
withdrawn.

; A tube containing $806,000 worth of radium

EXHAUST
GAS

At Fort Lupton, Colo, a woman rezefly
waged a two-hour battle with rattlesnales 2
and as a result, killed 140 of them with & "% . : 1 e

club. I3 o .

PP
A couple were recently as-
phyxiated in a sedan type of
automobile by the exhaust gas
which contains carbon mon-
oxide. The car was stalled
in heavy mud and they kept
the motor running to keep

warm.

by a Dominique hen. In one year, she layed
227 eggs, which if made into one large egg
would be over 15 inches long, quite a lot of
food for a small hen to produce in one year.

A new record for egg laying has been made;
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Improved Toy Electric Train

IT was 1ot so many years ago that

the mechanically inclined boy who
had a craving for a toy train had to
be satisfied either with a very crude
manufactured model, propelled by
means of a wound-up spring, or else.
had to make his own from odds and
ends, usually employing the mechan-
ism of an old alarm clock to actuate
the locomotive. Today, however, the
situatior is entirely changed. In
thousands of toy shops distributed
thiroughout the world, some most in-
genious examples of toy trains are
to be found. These range all the way
from tke very cheapest, yet quite
presentable spring motor types, up
to most elaborate electrically oper-
ated systams that are practically as
complete in every detail as the orig-
‘inals from which they are copied.
The boy of today is indeed lucky in
this as in many other ways, and he
can glear. a great amount of knowl-
edge from the complete mechanical
toys which are available at very rea-
sonable figures.

R RS

HE illustrations here show some

of ths details of one of the very
latest types of electrically operated
trains that can be obtained. First
we find the bodies stamped from com-
paratively heavy metal and fitted to-
gether perfectly, so as to resist the
usual wear and tear to which toys are
subjected. Then we find that the
tracks have been greatly improved so
that they are uniform in construction
and quite perfect electrically. Dirzetly
above is shown the construction of
one of the switch frogs, that has been
especially designed for this particular
type of train. The motor is a very
complete piece of electrical mechau-
ism, as can be seen in the illustrations
at the left. The gears that connect
the motor to the wheels are cut in
the latest approved style and mesh ac-
curately. The wheels are furnished
with steel rims just as are the wheels
of standard railroad trucks. Note the
neat headlight shown that is designed
to be placed on the model locomotive
and thus lend reality to the toy rail-
road system.—Photo courtegsy Llonel

Corporation.

Sound—Radio Fog Signal

VER since man has attempted to cope

with the waters of the earth and to travel
great distances from land, one of the most
fearsome obstacles that he has had to con-
tend with is fog. When a heavy fog sets in
at sea, objects ecven very close by be-
come obliterated and the pilot of a vessel
has to depend almost as much upon a sixth
sense to guide his charge safely as he does
upon the rules and instruments of navigation.
Numerous attempts have been made to suc-
cessfully conquer this terror of the sea and
to guide vessels toward any desired point,
without the loss of time that is usually en-
countered when maneouvering to port. The
most common among these is the use of
loud horns or fog signals, whose notes are
supposed to carry for great distances, and
generally do, but sometimes fail utterly.
Also radio has been used, but now we have
a combination of sound and radio that should
prove most reliable. By its use, a pilot can
determine exactly how far he is from any
given point and by means of radio he can
keep in constant communication with land.
The proposed system is illustrated in de-
tail here. The process of utilizing different
signals is as follows:

A standard signal is adapted such as a
certain combination of dots and dashes, fol-
lowed by a signal, dot. This is sent out
by radio anc simultaneously with the signal
dot, a note is sounded on a fog horn and
another one on a submarine bell located un-
der the water and as close to the fog horn

W\W/\\\
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FOG HORN

SOUND IMAIR AT 32°F.~1090 FT. PER SEC.
WITH Li5 FT.INCREASE PER DEGREE
INCREASEINTEMP,

SR
SIMULTANEGL S RADIO AND HORN (0R RADIO AND SUBMARINE BELL) SIGNALS PICKED

UP BY SHIF.

INTERVAL BETWEEN ARRIVAL OF RADIO AND AIR (or WATER)

S GNALS USED TO COMPUTE DISTANCE OF SHIP,

as possible. Sound travels at different speeds
through air and through water and the
speed of radio w:irves is so fast, that the
lapse of -ime betw=zen the transmission of
the signal and its reception can be disre-
garded. The operator of this system at
the receiving end records the time interval

between hearing the radio signal and the
water signal, and between the latter and the
air signal.  Simple calculations based upon
the speeds of sound through the air and
through water, immediately show the dis-
tance between the ship and the shore.—
(Author please send address.)
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Perhaps in the entire array of problems
that I have been credited with originating
there is none more impressive nor puzzling
than the one I am about to describe. It is
not alone different in cffect, but likewise
differs in principle from anything of its kind
heretoiore presented. Small stocks to en-
circle just the wrists, and made of wood, are
offered for examination. They are then se-
curely locked by means of a hasp and staple
arrangement, with two borrowed or unpre-
pared padlocks, and the performer can at
once release his hands for spirit manifesta-
tions, and can immediately afterwards show
them still locked. The performer cannot
slip his hands through the wrist holes when
they are locked, as illustrated in the first
diagram at the right,

The Glass and Coin Trick

DISC UNDER
GLASS

NEEDLE POINT

AFFIXED TO DISC Disgh=

SAME COLOR AS
PAD - CATCHES
INTO CLOTH WHEN
GLASS PASSES
FOR INSPECTION

This is a novel way of presenting a rather
simple trick which nevertheless is puzzling.

A piece of colored felt placed upon an
unprepared table, a drinking glass and a
coin in the nature of a half dollar or other
similar coin, constitute the necessary appa-
ratus. Beneath the cover of a paper cylin-
der, a drinking glass is placed mouth down,
and both are then put directly over the coin.
The paper cvlinder is removed and the coin
will be found to have vanished. The cylin-
der of paper is again replaced, the glass once
more lifted, and the coin reappears. After
several demonstrations of this strange reap-;
pearance and disappearance, both coin and
tumbler are passed for examination. Stu-
dents of conjuring will appreciate the fact
that this particular feat of inspection has
been quite impossible in other forms of this
trick, A disk of felt corresponding in nature
and cotor to the felt pad used on the table,
fits over the mouth of the glass. To the
under side of the felt disk a needle is fixed.
This needle serves to catch into the felt pad
and pulls the disk away from the mouth of
the glass when the glass is to be passed for
examination.

THE MA

MYSTIFIED T

Prince of Wales, Ex-President \je=as
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The Hand Stocks

A E 4§’TL — =
¥ /
OPENINGS
SAME
SIZE

The effect described in the diagram above is
explained in the text.

The Mystic Bottle |

In the trick illustrated below a bottle seem-
ingly inverts itself under a cover,

DOUBLE
BOTTLE

A quart bottle and a flexible cylinder are
shown, The bottle is placed on the table in an
inverted position, When sliding the cardboard
tube down upon the table, the extra section of
the bottle slides down flush with the table and
causes the illusion of inverting the bottle.

P SR e D)

By way of further description concerning
the hand stocks, we would say that the wrist
holes which encircle the performer’s wrist,
are small enough to prevent the performer
from slipping his hand through them when
they are locked, as illustrated in the first
diagram. However, when the top section
is reversed, as illustrated in the second dia-
gram, one of the wrist holes becomes larger
while the other becomes smaller. The larger
one then permits the hand to be easily freed
and allows for the manipulation of various
things while the performer is seemingly
securely locked. When the wrist cufts are
removed from his wrist, the performer takes
care to again reverse the position of the
cuff sections hefore he passes them out for
examination. It is evident that unprepared
locks may be used.

The Mystic Box

A small box about twelve inches long by
six inches square, lid and bottom hanging
down so as to permit ahsolute view of the
interior, is exhibited. The box has two
small holes in opposite sides. A stick or
rod, and four or five small endless brass
rings are shown. The stick has a projecting
knob upon the one end larger than the holes
in the sides of the box. The stick is run
through these holes so as to permit the rings
to slide over same upon the interior of the
hox. and the two doors closed. The magi-
cian explains that the rings cannot be re-
moved from the stick because he holds the
end firmly in his hand. Yet at command, the
rings drop off.

The secret—A small piece of tubing cor-
responding in color with the stick, slides
over one cund of the stick. This tubing,
projecting from the hole, gives the audience
the impression that the stick is held firmly in
place, whereas in reality, the knob at the op-
posite end is pulled out slightly, so as to
permit the rings to slide off the rod. and
drop into the box. When the apparatus is
passed for inspection, the small piece of
tubing is sccretly palmed.
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Fig. 5 above shows the moon asout to occult
a star, which will vanish and then reappear
instantaneously after the moon has passed.

OR many years astronorers have con-

sidered the moon as a dead world.

Since the days of the invention of the

telescope, no marked changes have
been recorded in its surface features—ero-
sion by the atmospherc or anv shift which
might possibly be attributed to the action of
earthquakes. The dark areas which so ex-
cited the imaginaton of the early astrono-
mers who thought them to bhe seas. have
proved to be dry, dead plateaus, rolling coun-
try resembling our great plains more than
anything else within our knawledge. The
lunar craters have never exhibited the slight-
¢st sign of velcanic activity, so observation
of so uninteresting an objact gradually
ceased, nearly everyone accepting the gen-
eral opinion that the moon's surface was
dull, dead, exposed to the blazing glare of
the sun during the day and, during the long
lunar night, lasting for fourteen terrestrial
days, subjected to the cold of interstellar
space.

Had the moon an atmosphere? Clouds
were never seen floating above its calm
surface; no mists or obstructions of any
kind were ever detected and certain ohserva-
tions proved couclusively that the quantity
of the lunar atmosphere, if any at all, was

RAY [N PASSING THROUGH LUNAR
ATMOSPEERE 1S BEN™ AND
PARTIALLY WEAKENED

BY ABSCRPTION

% e
RV

DARK SICE
OF MOON

BRIGHT SIDE
OF moon

ATMOSPHERE IN

I DAYTIME CREATED

. BY WAPORIZING OF
WATERWHICH 15

PRECIPITATED UPON

- ITS DARK SURFACE
AT NIGHT.

LIGHT RAY FROM STAR
 ——
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The Moon’s Atmosphere

By DONALD H. MENZEL, PhD

Latest Astronomical Research Indicates Moon May Have An
Atmosphere

exceedingly small. During the course of a
single revolution, the mooun passes in front
of a number of stars, completely hiding them
from view. If the disappearance of a star
is observed from the surface of the earth, the
presence of a lunar atmosphere would be
revealed because the light, in its passage
through the gas, would be refracted and
weakened in intensity. The star should,
therefore, fade out gradually and not disap-
pear suddeunly. (FFig. 1).

Fig. 5 shows the moon ahout to occult a
It is & well-known fact that the stars

star.

vanish and reappear instantaneously. This
15 proved by the photograph in Fig. 3. A
camera was pointed at the dark edge of the
moon at the point where it was computed
that the star would reappear. By a clock-
work arrangement, the plate-holder was re-
volved in a circle, a break taking place every
ten seconds. The image of the star and the
dark edge of the moon (the latter, on ac-
count of the revolution of the plate, appear-
ing as a shadowy spiral path) were thus
taken together and the speed with which the
star emerged is proven by the sharpness of

Photographs taken of the occultation of a star by the moon show that the light from the star ceases

instantly and is then seen as quickly.

Fig. 6 at left above shows photo taken on revolving plate

and Fig. 6A at right above shows an enlarged section of same plate.

B
DISTANT .STAR

30,000,000,000,000, 000,000
3x10'°

Fig. 1 shows how the light frem a distant star passing through the moon's atmosphere is bent.
if one cubic inch of normal air is allowed to fill a container, as shown in Fig. 2, the result will be

the density of the moon’s atmosphere. Fig. 3 shows how the moon’s atmosphere changes.

Fig. 4

shows the number of molecules in a cubic centimeter of air at normal pressure.

its image marked by the arrow. Fig. 6-A is
an enlarged portion of the same photograph.

PROF. PICKERING’S THEORY

Notwithstanding the certainty of the above
observartions, Prof. William H. Pickering,
an astronomer who has devoted practically
his entire life to the study of the moon and
the planets, believes that there is some lag
in the disappearance of a star behind the
bright limb of the moon. Behind the dark
limb, he admits, it is instantaneous. The
difficulty of observing a faint star close to
the bright surface of the moon, often makes
it dithcult to determine the exact time of its
disappearance or reappearance—a problem
not met with at the dark edge. This wou'd
suggest the presence of an atmosphere only
upon one side of the moon and, Professor
Pickering points out, this is not inconsistent
with the recent observations of lunar tem-
peratures. It merely means that the lunar
atmosphere is precipitated in liquid air or
solid form upon its surface during the night,
when the temperature approaches absolute
zero, and evaporates during the day as the
temperature rises (See Fig. 3).

From the amount of the displacement of
the star, Profes-or Pickering concludes that
the pressure L. the surface of the moon is
about one thirty-six-hundredths of the pres-
sure at the surface of the earth. Small as
this may seem (it is equivalent to the pres-

(Contined on page 1049)
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Tarrano the Conqueror

NINTH INSTALLMENT
By RAY CUMMINGS
First American and Canadian Serial Rights.
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SYNOPSIS

IN the spring of the vear 2325, all of the
rilers of the various countries of the earth
are mysteriously murdered. Jac and Gray-
son, emplovees of a large news organization,
find that the murders are the result of a piot
on the part of the inhabitants of Venus. Tar-
rano, an crstwhile lower official of the Cold
Country of Venus is found to be at the head
of a plot to rule the universe.

Dr. Brende. a friend of Jac’s has discov-
ered a medical micthod whereby human be-
ings may be kept from growing old. The
Doctor is killed by a group of “Venus-Men”
and Jac, Llza, the Doctor’s daughter and
Georg, the Doctor’s son, are captured and
taken to Venia, a city on the earth inhabited
by people of Venus. Here they are impris-
oned and Wolfgar, a Venus-man, friendly
to the people of the carth, surrounds them by
an clectrical isolation barrage in an attempt
to rescue them. The barrage is broken down
and in the resulting confusion, Georg es-
capes to Washington in company with Prin-
cess Maida of Venus.

The next day, Tarrano offers to return the
papers and models of the invention made by
Georg’s father, which he has confiscated and
brands young Brende as an impostor. To
offsct this accusation, Georg is to tell lhis
story to the carth as weil as to Venus and
Mars by vadio and helio. e and Princess
Maida go to the station but there they dis-
appear.

Jac, Wolfgar and f.za, stil captives, are
removed from their prison and taken to the
top of an enormous tower. KHerve, in the in-
strument room, where communication with
the wvarious planets is heid, they view the
disappearance of the Princess Maida and
Georg by telewision, The abduction has
been done by Tarrano’s agents. On Mars,
Tarvano’'s followers are attacking the ruling
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class and Tarrano offers Dr. Brende's sccret
to the public if they will surrender to lhis
cohorts. They agree. Tarvane then an-
nounces to the earth people, that he will not
give them the Bremde secret and declares
war upon them, challenging them to attempt
to conquer him,

The air war vesscls of the earth govern-

ment start lo attack Venia, but Tarrano
sends up a bomb of surrender and then,
qwith Eiga, Jac and I1Volfgar, hc escapes

through an underground passageway to a
space-flver. They yo on board and are laken
to Venus to where Georg and the Priucess
Maida have previously been transported.
They are rovally welcomed and go to the
palace of the Princess Maida. Hcve thev
are attacked by Argo, one of Tarrano’s
men, who shoots a wiolet-colored beam of
light across the room, scparating Maida
from the rvest of the party. e threatens
to kill her, when suddenly Wolfgar throws
hiviself into and through the wiolet beam
of death.

IWolfgar dics soon after he confesses to
Maida that he loves her and Maida has
made @ similar declaration.  With great
pomp and ceremony, the body of Wolfgar
is laid to vest in the IWATERS OF
ETERNAL PEACE.

The evening after the burial of Wolfgar,
Jac chances to be alone in a small boat near
the palace and he is warned by a SLAAN,
a Venus man, to guard humself well. He
also sces belowe the surface of the water and
encased in a diver's cap, the face of un
Larth man. Later that evening, prepara-
tions are rushed through for the great
Vater Carnival of Venus and to it proceed
Georg and Maida; Elza_and Tarrano, and
Jac without a partner. They disguisc them-
scluves with long robes and masks and soon
veach the scene of the festival.
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CHAPTER XXI
LOVE AND MUSIC—AND A WARNING

HE Water Festival! As our barge

rounded a bend in the canal, under

the archways of dangling colored

lights, the festival spread before us.
Involuntarily I stood up to gaze. The canal
opened into an artificial lake—a broad cir-
culur sheet of water some 800 Jiclans™ 1n
diameter. Sloping hillsides enclosed the lake
—hillsides which I saw were terraced with
huge banks of seats in tiers onc above the
other,

The seats were crowded with people.
White ribhons of roads gave access from the
neighboring countryside for land-sur face
vehicles, and there were stages for the ac-

*About 4,000 feet. TOrchestra.

commodation of air-cruft. The rural popu-
lace, and people from the nearby smaller
cities, had gathered to view this national
spectacle—a million or more of them prob-
ably, with their mdividual electrical tele-
scopes for direct distant vision, and small
pocket mirrors for that which otherwise
would be hidden. A million people at least,
seated here on these gigantic spreading tiers.

The lake itself was thus the stage as it
were, of a tremendous arena. Tiny artificial
islands dotted the lake—a hundred of them.
Islands, some no more than a few feet broad;
some larger, and in the center of the lake,
one quite large. All the islands were cov-
ered with luxuriant vegetation. The tiny
ones were no more than shadowed nooks of
leaves and flowers.

/ He slipped his robe from his shoulders
and stood in his festive costume. For so
slight a man, I was surprised at the
strength of him. Bands of gold-metal

encircled his naked torso . . ..
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. . .. fell with him into the water. I watched

the splash and the ripples where they went

down. In a moment, the girl came up—but
the man did not,

Between the islands, crooked lanes of the
placid water wended their way in and out,
broadening into occasional lagoons. Bridges
crossed the lanes; archways of lights
spanned them at intervals,

IF'rom this distance the whole scene was a
riot of color and great red and purple auroral
lights of Venus, which at this midnight hour
rode the upper sky, tinged everything vividly.
The archway lights were soft rose, silver
and gold. Some of the tiny islands, from
sources hidden, were bathed in bright silver.
Others darker, in deep purple and red; still
others, quite unlighted, dim and shadowed,
touched only by the reflected glow from
those near them.

From the main island lights were flashing
into the sky; occasional color bombs mount-
ed and burst, painting the heavens.

A riot of color. Aund then as we ap-
proached, I became aware of sound and
movement as well. Music from scores of
unscen sources, Music from single isolated
instruments floating softly over the water—
lovers playing accompaniment to their plead-
ing voices; or again, groups ol voices—the
curiously mellow voices of young girls—
and, on an island apart, music irom an
acrial carrying strains from the public
concelant of the Great City.

It was all music of a type unfamiliar to
me of Earth. The intellectuality of our
Earth-music was missing. This music of
Venus was built upon queer minor strains;
unfinished cadences; a rhythm of the sort
we of Earth could never encompass. I
listened, and felt the appeal of my senses.
The lavish, abandoned music of barbarism?
I had almost thought it that. Yet it was
not. Rather was it decadent. This whole
scene; the color, the music, the heavy cloy-
ing scents with which the night air was re-
dolent; the warm, sensuous abandonment,
felt rather than made obvious—it was not
barbarism, but decadence. And I realized
then how close arc the two extremes. A re-
version to type, merely. And I knew, then,
that from the pinnacle of civilization which
we of Earth had reached, naught lay before
us but this.

Music everywhere throughout the festival.
And movement. As we floated out of the
canal, passing slowly along one of the
broader waterways. boats and barges slipped
past us. Barges crowded with revelers, And
the small boats, generally with but a man
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and a girl—fugitive couples with the holiday
spirit  upon them, secking the shadowed
nooks of islands for their love-making.

In one lagoon we came upon such a bhoat.
Tle man i it—a gay youth in red and black
motley, with the mask fallen {rom his
laughing, perspiring face—was in its stern,
manipulating 3t with a long, thin paddle.
The girl was lying face down on cushions
m its prow. She was facing forward, with
her long white hair tumbling about her.
Around the boat were clustered a number of
other hoats. Iach small, with a man alone
in it. A ring of boats, beseiging the girl.
Our barge paused to watch. A Dboat would
dash forward, its occupant standing up to
thrust it on. But the girl, swung to meet
it by the etforts of her escort, would turn
her cylinder of alcholite* upon the attacker.
Befuddled, her adversary would retreat; or
another, momentarily drunk, would fall into
the water to be sobered.

All with gay shouts of laughter; until at
last the couple were victorious and scurried
away to their island.

We passed on. There were mimic hattles
often on the islands. A hidden couple found
out and dragged bhack. A lone man attacked
and pelted with flowers by a band of mau-
rauding girls. A diving platiorm at one end
of an oval lagoon. Girls mounting it to dive
into the red-shimmering water, where wait-
ing youths were swimming, and by their
prowess in downing other contenders would
seize upon the girls and carry them off to
where a barge was loading its passengers
for the main island.

To this main island we came at last. It
was heavily wooded, and indented with
shallow, placid waterways. In one of them
we landed; and amid a sudden quiet and
awe at the presence of Tarrano, we went
ashore. Georg walking with Maida; Tar-
rano forcing Iilza to hold his arm; and I, be-
side Elza until Tarrano sternly bade me
walle behind.

We were masked, but the revelers knew us.
Amid the throng with which the island was
packed, we moved slowly forward toward a
gay pavilion which was in the center of
the grove. Music came irom it—a broad,
roofed-over pavilion with a dancing floor in
the depression of its center space, and tiers
of balconies above it.

Within the pavilion, where the air was
heavy with the smell of wine, arrant-smoke,
imtoxicating whiffs of surreptitiously used
alchohite-cylinders and sensuous periumes
upon the garments of the women—in here,
the throng pressed around us; the dancers
stopped to gaze; the music momentarily
hushed; the spectators on the balconies—
girls reclining on cushions with young gal-
lants seated heside them with trays of iood
and drink—all turned to crane down at us.

“Honor to the Master Tarrano!”

A girl shouted it. A murmur of applause
swept about us.

Abruptly Tarrano removed his mask. Iis
face, which had been concealed, showed with
the flush of pleasure and his lips were parted
with a smile of gratification and triumph,
But, as the red silk mask was doffed, an-
other took its place—the mask of imperturb-
ability—that grave, inscrutable look with
which he always masked his real emotions.

“Honor to the Master Tarrano!”

Tarrano raised his hand; his quiet, calm
voice carried throughout the silent room.

“There is no Master here tonight. No
Master—only the Mistress of Love. Let
us honor her. Let flier rule us all-—tonight.”

For just an instant his gaze seemed to
Imger upon Elza; then he gravely replaced
his red mask. Applause swept the room;
the music started again. The lights over-
head hegan whirling their kaleidoscope of
colors down upon the dancers.

We took our places in a canopied enclos-
ure upon the first balcony. some twenty feet
above the dance floor. Tarrano refused the
cushions; he placed Illza deferentially upon
them, and spread food and drink and sweet-

« « .. From high overhead in the silver shaft
a shape appeared, slowly floating downward.
A woman’s figure. It came down .. ..

meats before her. Near them sat Georg and
Maida. I would have sat between ISlza and
Gieorg, but Tarrano pulled me awav from
them.

“You are wanted below.” Ile said it very
softly, for my ears alone; but through his
mask I could sce his eves blazing at me.

“They are diving ‘into the pool outside—
cannot you hear them, Jac Hallen?” Im-
patience came to his voice; in truth, I must
have been staring at him witless. “Maidens
out there, Jac Hallen, who are seeking hand-

some youths like vourseli for escort. Must
I speak plainly?  You are not wanted
liecre. Go!”

“Another word will be your last” His

voice was still almost emotionless, but I did
not miss the gesture of his hand to his belt.
“You had hest obev, Jac Hallen.”

T was hardly so witless as not to realize
the truth of his admonition. I turned away ;
and  with all the laughter and movement
around us, I think that Georg, Maida and
Elza did not see me go.

For the space of an hour or more, I stood
alone on the lower floor of the pavilion,
watching the balcony where Tarrano and
the others sat. Stood there alone, feeling

*A scent or periume. highly intoxicating. **A popinjay-—fop.
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helpless and with my heart heavy with fore-
boding. Beneath my grey robe I was dressed
in holiday fashion of the Great City—berib-
boned and gartered, with feathers at iy
scarlet shoulders' for all the world like a
male nada** My red mask I kept on, and
folded my cloak around me.

The dance floor was crowded.
that it was cut into small circles marked
with black—circles in diameter about the
length of a man. At intervals—perhaps five
ninutes apart—a signal in the music caused
cach of the dancing couples to select a circle
and to dance wholly within it. And then
one of the circles, by mechanical device, was
raised into the air above all the others, The
couple on it, thus prominent, danced at their
best, to be judged by Tarrano ior a prize.

For an hour I stood there. I could see
Elza plainly. She had removed her mask.
Her face was flushed, her lips laughing.
Once, in a chance silence, her shout of ap-
plause rang out. ~ The quality of abandon-
ment in it turned me cold. Did I see Tar-
rano’s hand move back to his belt? \Was he
ntoxicating her? Then I saw Maida make
a gesture—wave something from beneath
her cloak at Lllza. A scent to sober her?
It seemed so, for Klza looked confused ; and
I saw Muaida flash her a look of warning.

Abruptly, from an alcove near me, a group
of girls rushed out. Their cloaks and white
veils fell irom them as they came my way—
laughing as they ran for the doorway lead-
ing outside to the pool. I was in their way
and they bumped into me; one of them
gripped me. I tried to jerk loose, but she
clung. A slim girl, enveloped in her long,
white tresses. Her ecyes laughed at me;
her red mouth went up alluringly to my face.

“T love you—your, Jac Hallen”” Her arms
wound about my neck as she chung, I was
trying to cast her off when her fingers lifted
a corner of my mask.

“I was afraid vou were not Jac Hallen.”
Her whisper was relieved, and it had sud-
denly turned swift and vehement. *““I am
sister to Maida—my name, Alda. I am to
warn you. When Tarrano dances with the
Red Woman—when they go up on the raised
circle—you drop to the floor! You under-
stand? Keep down, or the rays might strike
vou! But be here, inside, and watch. And
afterward. go quickly to join the Princess
and your Elza., You understand?

She clung to me, with her slim, white
body pressed against my cloak. To anyvoiue
watching us, she would have scemed merely
making love. Her eyes were provocative;
her lips mocking me.  But she was whisper-

I saw now

ing, “Drop to the floor when Tarrano dances
wille the Red IVoman—drop or the rays
might strile vou!”

(Continued on page 1044)

. still others—appearing and dis-

appearing, always in different places,

until no one could have said where
the man himself really was.
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OBSERVER HERE OFTEN
HEARS THE REPORT
TWICE. WHY ?

HEN a gun is fired from a ship quite

a distance from shore as indicated
above, the sound of a report can often be
heard twice. This is because sound travels
{aster through water than it does through
the air and two sound waves are produced,
one traveling in water and one in air at
ditferent rates of speed. The paths of the
two sound waves are shown in our illustra-
tion. Note that one of them enters the water
and then leaves it.

OBSERVER HEARS
REPORT OF GUN BEFORE ORDER
TO FIRE.

LTHOUGH the fact illustrated above

may mnot be generally noticeable, still
it often happens and a keen observer can
casily demonstrate the fact stated. The
reason that the report of a gun can some-
times be heard in advance of the vocal order
to fire, whereas the true order of events is
the reverse, is because a very intense sound
such as that of an explosion travels faster
than the fainter ane less sharp sound of
the human voice.

L
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RVER HEARS THURDER
BEFORE RAIH FALLS.

HUNDER is heard in three different

forms: a continuous rumble, a sharp,
loud sound and a series of rumbles and
sharp claps of an intermittent nature. This
is usually due to the position of the observer
and the direction of the discharge. If the
entire length of the discharge is practic-
ally equidistant from the observer, a clap is
heard. If on the other hand, one end of the

discharge is nearer the observer than the
See illustration

other, a rumble is heard.
above.
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THIS GIVES RUMBLES

:;QIS FLASH ?‘:;D’UCES
SINGLE SHARP SO0UND
IT is often noticed that a shower of rain
immediately follows a sudden peal of
thunder. Some think that in some way the
thunder causes the rain to fall. This is not
so, but it is found that during the formation
of the rain drops, clectrical energy is de-
veloped which causes the discharge and con-

Oddities of Sound

By ERNEST K. CHAPIN

sequently the thunder. The sound of the
thunder travels faster than the drops fall
and therefore arrives at the surface of the
carth before the rain.

 EARIS SO SENSITIVE THAT
AR PARTICLES MOVING

BACK ARD FORTH
Io 5] IHCH

HE more that we investigate the myster-
R ies of the human body, the more we are
impressed with the wonderful facilities of its
various component parts. The eye is often
considered one of the most wonderful or-
wans of the entire system and in studying
its various features, we are somewhat in-
clined to overlook the marvelous abilities of
the ear. Seusitive as is the eye, even more
may be said about the ear. Many experi-
ments and researches in the realm of sound
only serve to strengthen this conclusion and
to show us more forcibly just how sensitive
is our hearing apparatus. As indicated in the
%ibove illustration, audible sound waves which
move particles of air back and forth only
one three-hundred-millionth of an inch reg-
ister on the sensitive diaphragm or ear drum,
and affecting the nerve ending in the ear.

EAR IS ABLE TO

HEAR BOTH
1

40,000 VI8.
PER SEC.

15 VI8,
PER SEC.

OT only is the ear very sensitive but
i it will also respond to a great range
of frequencies. Whistling notes have been
heard which have vibration rates as high as
40,000 per second. At the other end of the
range we find notes which are the result of
sound waves vibrating at a rate as low as 15
per second. The extremes of the sound
range audible to different individuals vary
with the person and also depend upon other
conditions.

HAT makes a tea-kettle sing?

Probably cveryone has noticed that a
tea-kettle will produce a singing sound only
when the temperature is exactly right for the
production of this phenomenon. If the water
is too cold, no bubbles will form in it;
whereas on the other hand if it is too hot,
the water will boil and no sound of a sing-
ing nature will be heard. However, when
the temperature of the water is just exactly
right, bubbles will form near the bottom and
will rise to the cooler layers of water found
near the top of the kettle. At this point
the bubbles will suddenly collapse and by so
doing, they will communicate to the walls
of the kettle a succession of tiny impulses
which will be so rapid as to produce the well-
known singing effect.
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b SOUHD HEARD IS FAINT
LALHFRT Y AMD DOESN'T CARRY WELL

E have often noticed that sound does

not travel as well in the daytime as it
does at night and this fact is explained here
and in the following caption, and is illus-
trated in the drawings above and the one
immediately below. During the daytime,
the air nearest the earth is warmer than
that further up and the dragging effect cre-
ated by one part of the sound wave traveling
faster than auother, tends to deflect these
waves upward as shown.

TN i
T SoUNDS AT NIGHT ARE CLEAR
AND CARRY WELL .

o fucs

URING night time, the reverse is the

case. The cool air is near the surface
and the warm air is higher. Here again
the important factor of refraction enters
into the problem, and as a consequence the
sound waves are deflected downward and
are found to carry far better at night than
during the day. Greater clarity of sound
is also usually observed at night whereas in
the daytime it is weaker and more indistinct.
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VERY similar phenomenon is noticed

when it is observed that sounds travel
better with the wind than against the wind.
Here again, the waves are deflected upward
when traveling against the wind, due to the
fact that the upper layers of the atmosphere
are traveling faster than the lower ones,
nearest the ground, and refraction takes
place, bending the path of the waves.

OBSERVER

TIEN the sound waves are traveling in

the same direction as the wind, refrac-
tion also takes place as mentioned immedi-
ately above, but in this particular case, the
refraction is in the opposite direction and the
sound waves tend to travel close to the
earth. Therefore, they carry hetter and are
heard at distances greater than they could
ever he heard if they were traveling against
the wind.
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Unusual Problems of Physics

By PROF. E. BOBROWSKI

Fi :
WATER LEVEL

HOOTING fish with a gun is not such
an easy task as it might seem to he upon
first consideration. In the illustration ahove,
the gun is pointed directly at the fish. Will
the fish be hit or not and if not, how should
the gun be directed in order to kill the fish?
Under the conditions shown in the above
illustration, the fish will not be killed by
the bullet because the bullet will follow the
line AE shown in the drawing on page 1038,
whereas the fish is actually at the position
mdicated by D. This is because of the re-
fraction of light when it passes from air to
water. Aim along AC in above mentioned
illustration to hit the fish.

This is one of the phenomena of physics
that does not always make itself manifest to
the uninitiated until the subject is studied
and experiments are carried out to prove re-
fraction,

Novel
Auto Headlight

ONE of the greatest dangers of driving
an automobile at night has always been
caused by the necessity of dimming head-
lights so as not to dazzle the eyes of on-
coming drivers. By doing this, however,
the driver endangers himself because he
has insufficient light on the road for his
own safety. However, with the new type
of headlight and bulb shown in the illustra-
tions below, the full illumination of the bulb
is always used but is so directed that when
other vehicles are approaching, the light is
focused on the road directly in front of the
car, but on other occasions the beam is
thrown straight ahead as usual. In this way,
full illumination is always had.—Illustrations
courtesy Tung-Sol Lamp Works.

= = i ——

4———— 100 MI. AT 20 #MI. PER HOUR ——— -]

Will the ship in the above illustration, traveling

on a smooth sea reach its destination before the

one shown below which appears to be traveling

a greater distance as it has to seemingly travel
over the waves.

4————— 100 Mi. AT 20 Mi. PER HOUR ———————)
Both ships will arrive at the same time because
they cover the same horizontal distance which is
not affected by the perpendicular wave motion,

New Ice Cream

Above are shown the details of the new ice
cream packing system designed by W. Hobbes
to enable people to purchase ice cream and then
carry it over comparatively long distances with-
out the usual result of melting. In this way,
ice cream can be kept from 8 to 16 hours.
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As shown in the two drawings at the right above, when the beam of light from this new headlight

is to be directed straight ahead, the filament at the center of facus is turned on.

When approach-

ing other cars, the filament above the focus center is used instead.
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“7HEN an aluminum block weighing

1,000 grams is placed on one pan and
an iron block of the same weight on the
other pan of a scale, the pointer will indi-
cate a balance, if the scale is in air. If,
however, the same combination is immersed
in water, how will the reading of the scale
be affected?

According to Archimedes’ law of the dis-
placement of liquids by bodies, the aluminum
body being larger will displace a volume of
liquid greater than that displaced by the
iron. In this particular case, the water dis-
placed by the aluminum will weigh 370
grams and that by the iron 133 grams. In
other words, the two objects will lose this
amount of weight and the scale reading will
be 237 grams.

(See page 1038)

Packing Method

CORRUGATED CARDBOARD
e rresses
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WATERPROOFED CARDBOARD
CARTONS

THIS new method of lkeeping ice cream,
which can also be applied to other sub-
stances depends upon the use of a new so-
called “dry ice” formed of solidified carbon
dioxide gas. In the particular system
under discussion, the ice cream is packed in
a standard waxed container and then placed
within a larger box, in contact with a block
of dry ice and surrounded by corrugated
cardboard. This is all inclosed within an-
other waterproof carton and a hole is pro-
vided in the latter to allow the escape of
the carbon dioxide gas as it returns to its
natural state. Solidified gas of this type is
at a temperature of approximately 110° F.
It returns to its natural state very slowly,

absorbing heat from surrounding objects.
Photo, courtesy Schraffts.
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Win a Silver Trophy Cup!

Take up ‘“Model Making’’ as a Hobby. It is Interesting, Instructing and Profitable.
Sybmit, Your Results to Us and Compete for the Handsome
Engraved Cup lllystrated Below

[T ' T I S

HE Model Department is here at suffice. However, vour mode! must be sub-

fast! Due to popular request, we have Rules for Model Contest, mitted and from it and from the sketches
decided to incorporate a Model De- ¢ . - that you send, our artist will make up draw-
partment in- this magazine and as a = 1. A handsome silver loving cup engraved - dings that can casily be followed by anyone.
further inducement to our rcaders to build with your name, will he awarded as the So, the work that you do, will benefit the
models and to submit them for publication, prize for the best model submitted during other readers of SCIENCE AND [NVENTION as
we are offering a prize of a handsome silver the month. The decision of the judges : well, providing that vour design is published
loving cup for the best model submitted each - will be fnal, - By working hard and turning out the best

2. Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being han-
dled.

~ 3. Models may be made of any available

" material, preierably something that is A @im@@ md .

cheap and easily obtainable. Models made
of matches should not be submitted to - 7S H@V@mﬁi@
this department but should go to our 323 :
Matcheraft Contest Editor. TN
4, Models must he submitted in all cases.
- Good photographs are also highly desir- =
- able and where the maker does not de-
sire the model to be taken apart, legible
drawings with all “dimensions covering
parts that are not accessible must be sub-
mitted.
5. Models should be securely crated and -
protected against damage in shipment and
sent to us by parcel post, express or
freight, prepaid. Models will be re-
turned when requested.
6. Models for entry in any particular con-
test must reach this office on or betore £
the 25th of the third month preceeding
date of publication. For instance, models
for the May contest must rcach us on or
- before the 25th of February.
7. Address all entries to Editor Model
Department, ¢/o Science and Invention

Magazine, 53 Park Place, New York City. - This illustration shows in detail the appearance
) of the shield that will be engraved on each cup
awarded. The winner’s name will be engraved
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Here is shown a photographic reproduction of
the cup that will be awarded each month for the
best model submitted. Isn't it worth working in the blank space shown.
for? It is 1774” high and weighs five pounds.

R
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possible model, you will accomplish many
things. First, you will be instructing your-
self in some certain line of endeavor. Sec-
ondly, you will be acquiring a knowledge of
tools and how to handle them to the best
advantage. Third, you may be helping others
to enter this most fascinating of all pastimes,
Fourth, and last but by no means least, you
will he paving the way for competition in a
contest that may net vou a handsome silver
trophy cup as a reward for your labors.

In the center column of this page, you will
find complete rules for entering our Model
Contest. Study them carefully and follow
each and every one of them. If vou abide by
the rules, vour entry can be handled quicker
when it reaches this office and if it is award-
ed the prize, we can present it to our readers
in the best possible form. Do not forget the
main thing and that is that the mode! itself

month. Once you have won this cup, it 1s
vours to keep. There is no necessity for you
io win it two or three times in succession
45 is often the case in contests where cups
are awarded as prizes.

On the two following pages of this issue
vou will find complete details covering the
construction of one of the finest working
models of a steam engine that has come to
our attention in some time. This is an ex-
ample of the kind of work that we want to
encourage among our readers. The building
of models is a hobby that is wide spread and
you will find followers of it in every class
and creed throughout the world.  You need
not have an elaborate machine shop in order
to compete in our contest as some excellent
models have been made with the very sim-
plest of tools.

After you have viewed the drawings ac- The comparative size of this beautiful trophy must be submitted. Remember the Model
companying the following art{clgz.’(lo not pre- cup can be seen in the above photograph. This Engineers of today are the fullfledged engi-
sume that vou have to make similar drawings is a prize that you will be only too proud to neers of tomorrow. _Model }_)m]dmg is the
in order to enter vour model. On the con- show to your friends as proof of your ability as stepping stone to engineering if you elect to

trary, the simplest of detailed sketches will a model maker. make it worth your studv and thought.
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The model of a double acting
steam engine. complete with in-
jector and water pumps, is shown
in the photograph below. The

drawings of the engine are given
on this and the following page.
The boiler design will
month.

appear next

1011

Model Horizontal Steam Engine

Complete Construction Data For Building the Engine Here Shown

HI double acting steam engine using both sirokes as

power strokes and developing approximately one
thirtieth of a horsepower is shown at the left. The draw-
ings for the complete engine are found below and on the
following page. In our next issue we will show the com-
plete construction of a boiler and also give the details for
the construction of various types of boilers, such as elec-
trical, alcohol heated and gasoline heated boilers, the latter
providing super-heated steam to the engine. This engine
developed one-thirtieth of a horsepower, using steam at a
pressure of only fifteen pounds per square inch, although it
has been tested to a standard pressure of a hundred and
twenty pounds per square inch. The diagrams show the
simplest construction for a device of this nature. Of course
the fly wheel can be carefully turned down and nickel-plated,
and the other parts of the mechanism can also he nickel-
plated to give the device a professional appearance. Cap
nuts can be used in place of knurled nuts. Wherever bear-
ings show, small oil cups may be inserted. All parts should
e soldered with hard solder, The injector pump serves
o force water into the boiler and is operated while the en-
zine is running. Even cold water being pumped into the
boiler does not materially decrease the speed of the engine.
Complete engine blueprints may be had from the Model De-
partment. A nominal charge of $1.00 is made for this
service. The boiler construction will appear next month
and blueprints for the same may be had at the same figure.
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Ventilating Hood for Laboratory

NE piece ol ap-
O paratus that is

often needed but
not always found in
the amateur’s labora-
tory is the ventilating
hood. Many chemical
reactions cause poison-
Ous Or NoXious vapors,
which, to say the least,
are not pleasing to the
olfactory mnerves. A
hood may be installed
at very little expense

By PHILIPPE A. JUDD
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bent out at right angles
7 to engage the 3% inch
stove pipe. The lid is
{astened to the can by

means of the stove

to remove unpleasant
odors, caused by your
experiments in chem-
istry.

The materials re-
quired for its construc-
tion are: a lard can
(50 1b. size), several
sections of stove pipe
(3% inch), some stove
bolts  (6/32-Y5-iuch),
and 9 feet of 78 x
inch strap iron. The
lard can may be pro-
cured from your groc-
er or butcher ; the oth-

it W?

. ——
S //r;‘llu(r/!'m»/l[/( («(/' (//(( ,
T M i

bolts, five being suffi-
cient to hold it in place.

Two methods of
mounting the hood
above the bench top
\ are shown, the one
l . shown at l—probably
\ being the best for gen-
{ eral purposes, as it
places the hood in a
more accessible posi-
tion. For this style,
414 fcet of strap iron
will be needed for each
pair of legs. The legs
are formed by bend-
ing the strap iron as
shown and they are
fastened to the hood
by means of three
stove bolts to each pair
of legs.

For an optional
stvle the legs only
extend 3 inches beyond

er material from a
hardware store.

To begin, scribe a
line around the lard
can, vertically and across the ends, as shown
at 3, dividing the can in half. Now measure
1 inch to one side of this line to allow for
the half round flange. With a pair of tin
suips cut the can in two by following the
latter line. This gives two trough-shaped
picces, the larger of which is used for the
hood. After snipping out the corners to a
depth of 1 inch, the edges are bent out and
up to form the flanges, and thus 1o strength-
en the finished structure.

The lid, aiter being cut and flanged, has
a hole, 2 inches in diameter, cut in its cen-
ter by means of an adjustable can-opener.
Radial cuts are now made with the snips to
a depth of 34 inch around the periphery of
this hole. The sectors thus formed are then

Abfn{e is shown an evaporating chamber for use in a chemical laboratory.
articie for the working chemist, especially if he is doing his operations in a house occupied by a family,
because the ordinary verson is not habituated to the smell of a laboratory.

NN

H\jy I

The hood connected so as to carry the fumes

out-doors using an electric fan to produce a

strong draft or suction, making the system a
very satisfactory one,

This is a most essential

the edge of the hood
on one side, and are
each provided with two
holes to take wood
screws which sccure them to the wall. The
legs support the hood 16 inches above the
bench top, which is sufficiently high to clear
most apparatus. The hood is connected to
the chimmey through the stove pipe, which
should he as short and have as few bends as
possible.

At left is shown a better method of pro-
ducing a draught, if a small clectric fan is
available.  The fan is mounted in an air-
tight wood or sheet metal box so that it
draws the vapors through the pipe, and
blows them out of the lahoratory through
the window. This method may also be used
in conjunction with the chimney.

A coat of white enamel, both inside and
out, will improve the general appearance.

Some Experiments with Colloids

N any systematic study of Chemistry we

learn first to consider the Molecule as

the fundamental unit of substance. A
grain of sand, a crystal of salt, a fragment
of sugar—all are made up of millions of
separate molecules, each one identical with
its neighbors and possessing all the properties
which we associate with large or small masses
of those materials., It is true that these
molecules are themselves complex. A sand
molecule, for instance, consists of a silicon
atom and two oxvgen aloms, but unless the
trio are chemically united as a molecule, we
have no sand. Even simple substances—the
clements—usually have molecules as the hasis
of their frce existence. If we could isolate
the smallest separate particle of oxygen from
the air, it would not be an oxygen atom but

By J. EDMUND WOODS

Member of The American Chemical Society

an oxygen molecule consisting of fwo oxygen
atoms.

~ Having accustomed ourselves to consider-
ing cvery property of matter as a charac-
teristic of the atoms that make up that matter,
we may be surprised to lcarn that certain
curious effects are due to clusiers of mole-
cules—molecular aggregates. thev are called.
As an illustration, it is possible to prepare a
bright red liquid in which the color is en-
tirely due to metallic gold distributed through-
out the liquid in particles which are clusters
of several hundred gold molecules apiece'
The gold is said to be in colloidal solution.
Such a liquid scems to be periectly clear and
free from suspended matter, and it will pass
through fine filter paper without leaving
any soiid material on the paper. Yet we can

prove that it is no ordinary solution where
the dissolved molecules are separate 1rom
one another, for true solutions of gold are
always yellow; besides, in the red liquid we
can actually count the suspended particles
with the aid of a special instrument—the
ultramicroscope—and single molecules are
cntirely too small for that. Collowdal gold
must be very finely divided, hecause it does
not settle out of the colloidal solution, which
appears clear and homogeneous. On the
other hand, colloidlal gold particles are too
large to pass through parchment paper or
animal membranes, which gold molecules
could permecate easily.

Nearly every substance is capable of exist-
ing in a state where its molecules have
grouped together into masses that are still
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too small to be detected by an ordinary high-
power microscope, and we speak of this
transition stage as the colloidal state. As a
rule, a substance in the colloidal state exhibits
unusual properties which are not found
either when its molecules are all separated
or when they are bunched together into visible
masses. Without going {further into the
theoretical side of the subject, we shall

An experiment with albumen, in the division of
colloid chemistry. The albumen copper hydrox-
ide gives what may be called a copper colloid.

describe a few experiments that illustrate
some of these properties.

Prepare a solution of copper sulphate in
a test tube and add to it enough of a dilute
sodium hydroxide solution to cause a pale
blue precipitate to form. The precipitate
is copper hydroxide, Cu (OH), Pour it
through a filter paper and wash the precipi-
tate that remains on the paper several times
by pouring clean water over it. A wash
hottle described in one of Dr. Sloane’s recent
articles will serve best for this operation.
Next punch a small hole in the tip of the
filter and wash most of the precipitate into a
clean beaker. Add dilute ammonia water
drop by drop until there is just enough to
dissolve the precipitate, whereupon you will
get a deep-blue solution. It contains a com-
plex compound of copper and ammionia.
Into a clean flask put a solution made by
shaking a little white of raw egg with cold
water. Dilute the blue copper solution with
water and add slowly to the solution of egg
albumin. Observe the beautiful range of
colors in the flask. This is due to copper
particles passing through the colloidal state
after being liberated Ly the albumin.

Colloidal gold solutions are very beautiful,
but as gold solutions are not easily obtained,
you are advised to try the preparation of col-
loidal silver. Procure a little silver nitrate
or else prepare a little for yourself by dis-
solving a dime in dilute nitric acid and evap-
orating the solution until crystals of silver
nitrate form. Dissolve the salt, thus crystal-
lized, in a beaker of water and slowly add
dilute sodium hyvdroxide solution, until the
solution, after stirring, can just turn red

litmus paper blue. Let the precipitate that
forms settle to the bottom of the wvesscl
and carcfully pour off as much of the liquid
as possible. Iill the beaker with hot water,
and aiter the solid matter has settled again,
pour this water off, repeating the same treat-
nment with fresh water two or three times.
Now transfer the solid, which is silver ox-
ide, Ag,0, to a large test tube and shake with
hot water for some time to dissolve as much
as possible of it in the water. Then filter
the solution into a small flask, which should
be of “Pyrex” or some other “hard” glass
il possible. Connect this outlet tube of a
hydrogen generating appratus to the flask,
as shown, and let this gas pass through your
silver solution for half to three-quarters of
an hour, It will gradually reduce the silver

Agitating the solution. This is an efficient way

of doing it, but see that your thumb covers the

mouth of the test tube or the contents will fly
out.

compound to metallic silver which will re-
main suspended in colloidal condition and im-
part a red, violet or blue color to the liquid.
Now metallic elements and also chemical
compounds may be brought into the colloidal
state. Dissolve in water some photographer’s

““hypo,” which is sodium thiosulphate, and

add a little dilute hydrochloric acid. The
liquid will become cloudy due to the separa-
tion of sulphur from the first compound,
though you may have to let the solution stand
for a little while in order that this may
occur. Pour the solution through a filter
paper and you will see that the filtration does
not clarify it. The suspended particles of
sulphur are colloidal in size and are too small
1o be retained by the paper.

Take 10 cubic centimeters of ordinary
hydrogen peroxide and dilute it with an equal
volume of pure water. Dissolve a few
crystals of potassium permanganate, KAnQO,.
in 60 cubic centimeters of water and add
the peroxide solution. The mixture turns
brown and cloudy, due to the reduction of the
permanganate to manganese dioxide, MnO,,

Science and Invention for March, 1926

which is an insoluble compound and would
settle quickly if it were not in the colloidal
state.

Oune is reluctant in these days to suggest
experiments involving alcoliol, as any attempt
to procure this agent, even for legitimate
purposes, may heighten the suspicion among
neighbors that “moonshine” is the object of
your experimentation. Possibly you are
fortunate enough to have some 95% alcohol
on hand; if not, you can use denatured alco-
hol or acetone. Make a saturated solution

) HYDROGEN GENERATOR
{ CONTAINING ZINC AND
| DILUTE HYDROCHLORIC ACID

R e

HYDROGEN
ESCAPE

Making a colloid silver solution. This gives

very beautiful colors almost equal to those of
gold colloid.

of calcium acetate by dissolving as much as
possible of this substance in a large test tube
of water. A generous residue of undissolved
solid should remain after vigorous shaking
to prove that the liquid is really saturated.
Pour 10 cubic centimeters of this solution
into a beaker and mix it thoroughly with
the alcohol or acetone in another heaker by
pouring the contents of one beaker into the
other and back again. A jelly of “solid
alcohol” (or acetone) will set quickly. You
can cut a cube of this material and set fire
to it. Solid alcohol is a popular fuel for easy
transportation. It is a colloidal mixture.

Hali nll a test tube with water and sat-
urate the contents with ferric chloride.
Saturate a full test tube of water with potas-
sium ferrocyanide. Pour the two into a
small beaker. The precipitate formed is
Prussian Blue and it will be so dense that
you can invert the beaker without having its
contents fall out. Nevetheless, the particles
are colloidal in size, as you can prove by
stirring up the solid with a considerable
volunie of water and attempting to filter it.
The Prussian Blue suspension runs through
the filter paper unhindered.

Procure enough of the liquid known as
“water glass” to half fill a tall bottle. Add
an equal volume of water and mix the solu-
tions. Drop a small fragment of ferric
chloride and another of cobalt chloride into
the mixture. A tree-like formation will
appear above the ferric chloride and later
another growth above the cobalt chloride,
These growths are built up of colloidal
membranes of ferric silicate or cobalt sili-
cate.

A Suybstitute for Litmus Solution

NUMBER of interesting experiments
4 can be done with litmus solution. A
very cheap and efficient substitute for litmus
solution can be made by the following
method:  Obtain some clean leaves of the
purple cabbage and place them with some
water in a clean pan. An enameled pan,
not very large, is excellent. Heat the water,
and let it boil slowly for some time. Add
water now and then, to keep the volume
constant. Pour off the liquid after the solu-
tion seems complete, into a clean hottle, and
label, If it has been done rightly, the solu-
tion will be of a strong purple color. To
demonstrate its indicating properties, add
some dilute hydrochloric acid to the purple
solution and a cherry-red color will he pro-
dnced. On adding ammonia to the red solu-
tion, the acid will be neutralized and a grecn
color will be produced. In this respect, it is

By DARWIN HHARRIS

SODIUM SULPHATE

Cabbage leaves of the purple variety are made

to give a purple solution affected by acid and

alkali. The experiment demonstrates the effects

on infusion of the petals of the red dahlia can
also be used.

nearly the same as litmus solution. An in-
teresting experiment can he performed with
the solution, a U-tube, some sodium sulphate,
a storage battery and some other odds and
ends. A U-tube is mounted on a ring-
stand, as in the illustration, by a standard
burctte clamp. It is then filled to one-half
inch of its top with a saturated solution of
sodium sulphate that has a little of the
purple cabbage infusion in it. Two carbon
electrodes are obtained, preferably from a
couple of old flashlight cells, and wires are
attached to them. The wires are connected
to a six-volt storage battery and the current
is passed through the solution. In a little
while, a red coloration will be observed
around the positive pole and green color
around the negative pole. Evidently, the salt
has been broken up and an acid and an
alkali are the results,
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Experiments in Chemical Diffusion

By RAYMOND B. WAILES

1015

Above: Place several
drops of iodine in lower
bottle, cover with paper
and place upper bottle in
position. Under the in-
fluence of warmth, the
iodine Will vaporize and
if the paper is removed,
the purple vapor so form-
ed will slowly diffuse into
the upper bottle.

A n other experiment
with a clay pipe. The
illuminating gas forces
water out of the bent
glass tube.

Liquids as well as gases diffuse.
strong solution of copper sulphate is
placed in the flask shown above, and
the flask placed in the outer container,
filled with water, streamers of the cop-
per sulphate solution will soon form and
will flow from the inside flask tc dif-
fuse into tke water of the outside con-
This diffusion is also shown in  will gradually diffuse of

tainer,
the next experiment.

Carbon dioxide and other gases
which are heavier than air also
diffuse into the air. Place a
pinch of baking soda and a drop
of acid in the tumbler illustrated
above and carbon dioxide will be
formed. The gas will diffuse into
the bowl of the clay pipe, push-
ing the air that is in the pipe
out through the stem, and mov-
ing the water in the U-tube,
which is fastened by a rubber
tube to the stem of the pipe.

a3

If starch water is placed
bottomless bottle and the
portion is covered with

beater's skin or parchment paper
tied in place and immersed in
water, the skin will allow the lies,
water to pass through into the
water outside, leaving the starch
It is easily
seen that diffusion can also be
used as a filtering agency in this

cells in the bottle.

manner.

If a Here the funnel contains
the copper sulphate solu-
tion and the cylinder con-
tains the water. Opening
the stopcock allows the
copper sulphate to flow to
the bottom of the cylinder
forming a layer which

its own accord and mix
with the clear water.

Two long clay pipes of the “Church
Warden” variety are connected by
stoppers and a rubber tube as above.
The bottle of water contains a few
drops of sulphuric acid which is elec-
trolyzed by carbon rods connected
to a storage battery. Hydrogen and
oxygen gas form, and as they flow
through the pipes the hydrogen, be-
ing lightest, diffuses through the
pores, leaving the oxygen to be de-
livered from the rubber tube. Use
the glowing splinter test for oxygen.

in a A “Patriotic tube” can be made by
wide mixing gelatine, water, potassium
gold ferrocyanide and phenolphthalein

and heating.
ammonia water.

chloride on top of the jelly.

and blue, in layers, due

one another.

Diffusions can also take
place through thin animal
membranes.
tube full of a solution of
sugar of lead with a piece in the straw or glass tube
of sausage skin and tie
the membrane in place.
Invert in a solution of po-
tassium iodine.
chemicals will mix, form-
ing golden

the skin,

Cool slightly and add
Cool until it jel-
Now pour a solution of ferric

eral days the tube will be red, white

diffusion of the chemicals and the
reactions due to their mixing with

Clay pipes are porous and
gases will diffuse through
them. Set up apparatus as
above and place a drop of ink

Cover a test

shown at the right. Intro-

duce illuminating gas into the

tumbler and the drop of

irk will move up the straw.

The gas will diffuse through

the pipe and push the air in
the bowl ahead of it.

The two

spangles on

You can easily build a model of one of the
gas alarms used in mines and can demonstrate
its operation with the simple apparatus illus-
trated above. When gas is present, it diffuses
into the bowl of the clay pipe and pushes the
air in the pipe against the acidulated water
in the U-tube. This water rises and makes
an electrical connection between the two wires
in the rubber tube and thus forms a complete
circuit so that an alarm bell can be rung by
the battery. To test, invert tumbler over
pipe and introduce gas.

R
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Experimenting on Electrolyzing Giass

NDER normal conditions, notably that
| l of temperature, glass is a non-conduc-
tor of electricity. At high voltages
different types of glass behave variously as
to hreakdown characteristics. Certain types

RUBBER COVERED
NEGATIVE ELECTRODE

STRONG SALT

GLASS TUBE— SOLUTION

FLASHLIGHT
BATTERY CARBON

BEAKER

= - CRUCIBLE
MERCURY
Apparatus tor eleciroiyzing sodium chloride
producing an amalgam of metallic sodium, in

the small vessel at the bottom of the larger
one, for use in the experiments described.

of glass insulators, such as Pyrex, are
claimed to be far superior to other glasses
for high voltages and for radio aerial insula-
tion where very weak voltages are preva-
lent.  But under certain conditions, glass
can he made to be as conductive as copper.
This is true at high temperatures.

Ii a short length of glass tubing is in-
serted in the circuit of a lamp with its 110-
volt supply, in place of a length of copper
conductor, of the length of the tubing, the
circuit will not be completed and the lamp
will not light. However, if a Bunsen burner
he applied to the glass tube supposed to be
fitted with conductive terminals adapted to
withstand the temperature, the glass will
become white hot and the current will pass.
Platinum wire electrodes are especially suit-
able in this experiment, although copper wire
electrodes, even though oxidizing rapidly at
the temperature used, will serve if patience
is had in holding them in place. Brass elec-
trodes will not oxidize
so rapidly. The current
actually flows through
the molten or plastic
glass.

A very interesting ex-
periment showing that
glass can really be elec-
trolyzed, or rendered
transparent as to its
lon-transporting powers,
can be performed with
some mercury, a test
wube, an iron crucible or
cup and a source of cur-
rent actuated by low
voltage.

In this experiment it
is necessary to convert
part of the mercury on
hand into sodium amal-
gam, a mixture of met-
allic sodium and merc-
ury. This can he done
by cautiously adding bits
of clean metallic sodium to warm mercury.
Amalgamation will take place with, perhaps,
a small explosion. The product should be

diagram above.

By A. BERNARD WILLIAMS

kept in tightly-stoppered bottles, for, if
water or moist air comes in contact with it,
sodium hydroxide will be formed and hydro-
gen bubbles set free.

The experimenter can make his sodium
amalgam by the electrolysis of a strong solu-

View of the apparatus set up for the produc-

tion of metallic sodium inside a closed glass

tube containing mercury. The mercury in the

tube becomes charged with sodium as if the
glass were porous.

tion of sodium chloride (table salt), using
the little apparatus pictured here. A porce-
lain crucible containing mercury is placed
in a beaker of concentrated sodium chloride
solution and made cathode of a storage hat-
tery. The anode or positive pole consists
of a small flashlight hattery carbon enclosed

-

in a glass tube of about half an inch diameter.
This tube is provided with a stopper carry-
ing a glass tube through which one of the

products of the electrolysis, chlorine, is
evolved. It can be led away for other ex-
periments or allowed to escape out of doors.
About half an hour’s passage of the current
will leave the mercury thoroughly combined
with sodium, which comes, of course, from

-—

The apparatus as set up in the laboratory carrying out the connections shown in the
The incandescent lamp is seen immersed in the melted sodium nitrate.
Photo courtesy of Popilar Radio.

110 V. AC. OR D.C.
~

+

LAMP FOR
RESISTANCE OR
WATER RHEOSTAT

COPPER ELECT RODE
~

—Cr

MILLIAMMETER

sodium

nitrate, so that the metal is deposited on the

inside of an incandescent Mazda lamp, as a
bright mirror.

Apparatus {or clectrolyzing melted

The reason for using
a porcelain crucible is to minimize the
amount of mercury used, taking it for
granted that the experimenter has not a good
supply of this heavy metallic element.

The sodium amalgam so obtained is placed
in an iron dish such as an iron crucible or
top of a baking powder can, made anode
(positive) with a storage battery and the
cathode (negative pole) of the battery con-
nected to a battery carbon which is inserted
into several cc. of mercury in a test tube.
This test tube is immersed in the liquid
sodium amalgam as one photo shows. On
heating the outer sodium amalgam to about
300° C. with the Bunsen flame, and passing
the current for an hour or so, the mercury
i the test tube will now be found to have
become impregnated with metallic sodium,
sodium amalgam having been formed. To
test for the presence of sodium here, add
several drops of water to several drops of
the sodium amalgam and touch the water
with red litmus paper. It will turn blue,
owing to the formation of sodium hydroxide
from the sodium and the
water. Thorough wash-
ing of the sodium amal-
gam in fresh water will
give us back pure mer-
cury again, so no loss
in mercury will result.

The next experiment,
which was first carried
out by Mr. Robert C.
Burt, is very spectacu-
lar. It consists of driving
metallic sodivm through
the glass of an electric
lamp bulb. The sodium
so driven through is de-
posited with a beautiful
mirror - like appearance,
exactly as if the bulb
were plated with silver
on the inside,

For this extremely
interesting experiment,
a source of 110 volts
potential, to give either
D.C. or A.C. current, is required; D.C. is
far more preferable. An ordinary vacuum
type incandescent lamp of about 60 watts

the sodium chloride.

.
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is connected as shown in the diagram. The
glass of such lamps is a “soda” glass, in
which the sodium 1on is mobile. A socket
is provided in the circuit so that by screwing
lamps of different wattages into it, different
resistances are inserted and the lamp to be
experimented with is controlled in brilliancy.
1t is desirable, although not essential, that a
milliammeter be inserted as shown in the
wire which leads from the positive side of
the D.C. line or irom either side if A.C. is
used. This wire electrode is essential, al-
though the milliammeter can be om:tted. The
lamp under transiormation or experimenta-
tion is immersed in an iron dish containing
molten sodium nitrate and the current 1is
turned on for several hours. When turned
olf and the lamp removed from the molten
bath and allowed to cool a bheautiful film
of metallic sodium will he found to have heen
deposited upon the mner walls of the lamp
which has cooled off.

In performing this experiment, make the
conncctions as indicated, taking a copper wire
lead off ahead of the lamp resistance and
mserting this lead in the bottom of the iron
cup or container used. Even a tin can will
serve for the container if an iron vessel is
not at hand. It must be clean! The lamp
is lighted and lowered into the can or pan
until the tip of the bulb is about a quarter
of an inch from the bottom. It is best to
have the lamp at about 45° to the vertical, as
shown. Pulverized sodium nitrate is sprin-
kled in the container around the lamp and
the dish is heated with the Bunsen burner.
The sodium nitrate will melt at about 312°
C. (593° I). Tresh picces of unmelted
sodium nitrete can be pushed into the molten
nitrate by means of a glass rod. It js im-
portant that wood or any carbonaceous sub-
stance be kept away from the sodium nitrate
as it would probably be kindled and deflagra-
tion would follow. There is no danger at-
tending the melting of the sodium nitrate
and allowing the bulb to be immersed in the
fluid.  The glass will not soften and col-
lapse at this low temperature. Water enter-

HE ordinary gold-leaf electroscope is

regarded by many as a very sensitive in-
strument, but a properly made “quadrant
type” is far more easily affected by minute
charges of static electricity.

A simple form of this instrument can be
made by sticking sectors of tin foil on a
disc of bakelite, or any other insulating ma-
terial, though bakelite is preferable, since
good insulation is essential to sensitivity.
Two of these discs are prepared as in Fig. 1,
and a hole drilled through the centres. Mount
them, separated at the cdges by small pieces
of bakelite, with the faces carrying the tin
foil opposite one another, Fasten the pair to-
gether in this manner and to a base; shellac
will do the work of holding it all together.

At one corner of the base fasten a large
binding post and set in a Y4-inch brass rod,
bent as m I'ig. 2. From the

Quadrant Ele

ing the molten nitrate will cause it to be
spluttered out.

The sodium will soon be seen to be de-
positing upon the cooler upper walls of the
lamp in the form of a dark mirror, when
the current is on. This is noticeable in half
an hour after the sodium nitrate has melted
and electrolysis has gone on for that length
of time. The current can he cut off at this
point, the Bunsen burner taken away, the in-
candescent lamp lifted carefully irom the

Arrargement of the iron dish containing sodium
nitrate melted by a Bunsen burner and the
incandescent lamp bulb partially immersed in

the melted salt and supported by the same
retort stand as shown.

POSITION OF
-BAKELITE SEPARATORS

CONNECTIONS

—TINFOIL

TO CORRESPONDING

SET ON OTHER
PLATE

TC
CORRE SPONDING ™~
SET ON OTHER
PLATE

FIG. |
The layout of the quadrants and discs and
their connections for the quadrant electroscope.
The apparatus is really a condenser, operating
on the principle so familiar to all radio amateurs,
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liquid and allowed to cool. Any adhering
crystallized sodium nitrate can be dissolved
off in water. The beauty of the bulb can
now be appreciated; but more particularly
when it is realized that the silver tlm is
metallic sodium and that it was originally
present on the outside of the glass in the
compound, sodium nitrate.

The writer has observed fifteen milliam-
seres of current passing through the added
2lectrode or take-off lead, as shown, using
A.C. A telephone receiver placed in series
here, using A.C., will hum, due to the in-
terrupted flow of the current through this
added wire electrode. This current which
flows from the molten bath through the
glass and then to the heated filament is the
current carried across the streaming elec-
trons irom the filament by the Edison ef-
fect, like that transported {rom the filament
to the plate in the “radio tubes.’ ’

The sodium will not deposit upon the fila-
ment because it is too hot, causing it to
vaporize the sodium, whereby 1t condenses
upon the upper, cooler portions of the bulh.
The current can be continued for any length
of time and perhaps with the formation of
quite a quantity of the sodium.

Sometimes the filament will burn out; this
is because too high a voltage is applied to
the lamp. In this case, insert a higher re-
sistance lamp to reduce the voltage in the
next electrolysis.

After the experiment, it is best to pour
the molten sodium nitrate upon clean con-
crete to crystallize, for once it crystallizes
in the container, a cold chisel and a hammer
is the only thing which will remove it.
Melting is not safe, as a sort of volcano-like
iction will ensue.

What really happens in this electrolysis is
his: The sodium atoms ol the sodium ni-
irate are charged positively and they are
attracted toward the negative side of the
lamp which is at the filament; they appear
to get i through the glass and, apparently,
do so, and have their positive charges neu
tralized and become metallic sodium which
deposits upon the glass.

ctroscope

sets of foil sectors (each sector and the
one cirectly above it form a set) are connec-
ted diagonally, as in Fig. 2, and the armature
1s raised to a high potential of 100 volts up-
ward. If a charge is to be measured, one
pair of diagonally connected sets is grounded
and the other pair connected to the charged
object. If the difference of charges is to
be determined betwecn two objects, one pair
is connected to cach object. A charge, or a
difierence of potential, if there are two ob-
jects, is indicated by a swing of the arma-
ture from the normal. The normal is the
position shown in Fig. 2.

There are measuring instruments used in
electrical work which possess a special inter-
est. The tangent galvanometer is one of
these, and has received due attention in_ihc
preceding issues of the various

top point, a length of very fine

wire is dropped, at the lower
end of this 1s fastened, between
the two discs, an armature of
thin metal. The lighter this is
the more sensitive the instru-
ment will be, all other things be-
ing equal. No. 40 is not too fine
for the suspending wire. Some
sort of indicating device should
be fastened to this wire, such as
a needle swinging over a scale
on the upper surface oi the top
disc, or a small mirror, such as
many of the most sensitive in-
struments have. The lightness
of all moving parts cannot be

( SCALE FOR MIRROR
MAY BE ATTACRED
«+— HERE

TINFOIL ‘;§~\

BAKELITE

o
5§ BRASS ROD
L-FINE WIRE

+IMIRROR

T

NORMAL POSITION
OF ARMATURE

I ST SET OF
PLATES

SECOND
SET OF PLATES

FIG 2

magazines published by us. The
quadrant clectroscope comes in
a sense into the same class.
Both give a reading which hy
proper standardization can be
made direct, and it is in this
obtaining a result {from ele-
mental features and one which
at once tells the story, without
any appeal to calculations. By
using the looking glass indica-
tion the instrument becomes ex-
ceedingly sensitive, and various
supporting fibres can be ex-
perimented with.

(Glass can be drawn out as an
experimental suspension but its

too greatly cmphasized if the
instrument is to be sensitive.

To use the instrument, the

A general view cf the quadrant electroscope.
the rotating element, whose position is controlled by the potential of
the charges on the quadrant, working against the torsion of the fine wire.

A very fine wire supports

fragility prevents its use in
practical work.
Contributed by WM. CAPUNE.
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A Miniatyre High Speed Motor

By A. BERNARD WILLIAMS

HIS motor can be easily

constructed by an experi-

menter who will devote a
little time and labor to it.

The magnets are wound with
No. 24 or 26 cotton-covered wire,
or they can be obtained from an
old telegraph sounder. Each oi
the four magnets must have a
threaded hole in one end. The
two outside magnets can be sup-
ported by two short “Erector”
spans or two short pieces of 14-
inch wood cut down to a work-
able size. The bottoms can be
nailed to the base with small

Hi
gl

0

!

of the tape and center rod is
34 inch.

Procure some discarded steel
writing pens, The outside wire on
one magnet is then run through
the hole in the point of the pen
and wound back on itself so that
it is secure electrically. It may
be soldered. The other pen is
ireated in the same manner upon
the other side of the rod. Great
care should be taken to see that
the pens do not touch each other.
They constitute commutator seg-

i
Iy
d

I

-—X ments, and point in the direction

of the center of the rod. String

brads or bolted to a right-angle
angle of an erector set, and this
in turn bolted to the hase.

The armature magnets are two
in number and are held together
by a bolt with a hole in the center
and a hole in each end. These

Lt—illlll

The elevation, with dimensions, of a high-speed motor of the revolv-
ye. This type of motor is one of the earlier cfforts
in the direction of electric power-utilization or demonstration.

ing armature type.

Qezév.

is then wound firmly around the
pens, holding them firmly in place.
Glue and paper strips may be sub-
stituted for the string. About ¥4
inch on the butt of the pens should
be left clear for the wire brushes
to bear on. The inside wires on

bolts are found on telegraph sets,
and are also used for connecting
head-phones together on radio

the magnets are connected to each
other. The armature coils should
clear the field coils by s inch.

sets. Take a small bolt that will
thread into both the magnet end
and the center bolt, and cut its
head off with a file. Thread this
into the magnet and center bolt.
Then do the same on the other
side. A heavy wire is.run through
the center bolt. This can be sup-
ported on each end by small
blocks of wood nailed to the base
or 2Y5-inch “Erector” spans with

4l
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The circuit is as follows: The
current enters the left-hand field
magnet near the core and emerges
) at tne last winding, then goes over

to the other field magnet, enter-
ing at the top and emerging at the
bottom of the coil. The current

then goes to the brush, into the
pen, to the outside of one magnet,
to the core, then to the core wind-
: ing of the other magnet, to the

angles bolted to the base.

Glue or thick shellac is applied
in the hole in the center holt; the
center rod is quickly thrust in.
String is quickly wound around
the center rod and bolt and this is saturated
with glue. The armature is now laid away
to dry while work is done on the brushes.

A piece of bare No. 24 copper wire is
doubled so that it is about 6 inches long as
bent. One end is tacked down to the base
while the other end bears directly on the

Current

THROUGH the center of a light steel
bar, which may be a piece of a clock
spring, or perhaps a heavier spring, a hole is
made. With a hard centerpunch, a hole may
be driven partly through the center, the
spring resting upon an anvil or a vise. This,
of course, will only make a little dent and it
may be drilied through with a hard drill.

The process will be facilitated if the tem-
per 1s drawn, which, of course, must be done
very carefully so as not to decarbonize the
metal, and when the hole is made the steel
can be rehardened by heating to low red-
ness and dipping in water. It is then re-
magnetized and is mounted as shown in the
section. The shaft may be found, perhaps,
in an old clockworks

The magnetic needle held above or below
a wire tends to place itself at right angles
thercto. Accordingly, on this needle there
is secured by sealing wax or shellac a thread
of the shape indicated. It will be seen now
that as the needle tends to place itself at

commutator segments. The other brush is
made in the same way and tacked down on
the other side of the commutator. The
armature should soon be dry and is placed
in its hearings. - About 174 inches of the rod
where the brushes are now touching is wound
with friction tape so that the total diameter

.....u'.m[il?.iifﬂ"mmm"u"/ “ "7’: |
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Plan view of the high-speed motor; for dimensions, the eleva-
tion above may be consulted and proportional measurements
will give the plan dimensions which are not quoted.

outside, to the pen, brush and bat-
tery binding post. In this way,
no pair of magnets have like
poles.

A high speed can be secured with
thisemotor by using 15 or 20 volts from a ra-
dio “B” battery. The apparatus can also be
used as a shocking machine, which the writer
discovered after several strong shocks while
making trial runs. Great care must be taken
not to short-circuit the pens with each other
or with the rod on which they ride.

Indicator

right angles to a live wire, the point of the
thread will show the direction of the cur-
rent. The thread may be stiffened by shellac.

One thing is to be noted; the thread must
be so placed that it will point correctly,

A current indicator, utilizing a stiffened thread
made into a heart-shape as the index, so as to
point at right-angles to the axis of the mag-
netic meter. The shaft has upper and lower
bearings, to make it very substantial, because
it will be acted on by relatively strong currents.

[P OPOOWUOUUUEWWWWwewww s

either when the compass is held above a
wire or clse when it is held below. It cannot
point correctly in both positions. It is well
to mark North, South, East and West on
the glass, so that the compass can be used
to determine compass bearings,
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New Remote Control

HIS control can be used for many pur-

poses, such as turning a motor gencrator
off and on by pressing a button; or tor con-
necting the acrial to the transmitting set and
to the receiving set.

It can be of special use to the owner of
a C. W. transmitting set. By pressing the
button the aerial can be disconnected irom
the receiving set and the high voltage can
be applied to the C. W. transmitting set,
either starting the motor generator or turn-
ing on the voltage to the transformer, there-
by lighting the filaments of both the trans-
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The elevation of a control operated by an
oscillating balanced lever. The lever carries
a ball on its upper surface, which balances
down one end or the other of it, according to
the position into which it is brought by the
movements of the lever.

mitting tubes and the rectifier tubes and giv-
ing the high voltage to the C. W. set.

The operation is as follows: Pressing the
hutton makes contact at (B) and (C). there-
by making (Z) a magnet and pulling the
armature down. When the armature is pulled
down, the steel ball (M) rolls down to posi-
tion (N), thereby breaking the contacts
(G, A) and (B, C) and making contacts
(D, E) and (F, A). Pressing the button
again does the same operation to magnet Y
as can be seen in the diagram.

The construction is shown in the diagram
(A) and (A) arc cups containing mercury.
These cups were adopted instead of metal

H n
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FiG. B~ TOP VIEW OF ARMATURE
This shows the top of the beam with the ball,
this time, in the central position, and on the
point of traveling toward one or the other end,
actuated by the current received. This lever
constitutes the armature.

contacts, for metal contacts would be almost
impossible to regulate, because of having
to adjust both contacts on both sides.

It is absolutely mnecessary that thumb-
screws be put on the armature as shown,
(H) and (H), and that they are adjustable,
as the adjustment of these two is neccessary
for the operation of the control. (M) is a
steel ball which is nothing more than a ball
for a large ball bearing; it can be obtained
at any garage.

The armature should be drilled and tapped
so that the contacts (G, B. D, F) are also
adjustable.

B
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FIG. C  sipE VIEW OF ARMATURE
This gives the side view of the oscillating
armature, showing the ball in the central posi-

tion, as above, on the point of rolling to right
or left.

Muany other uses will suggest themselves
to the experimenter:; this control can bhe
placed in the chicken house, and pressing the
button in the home will open a small hole in
a hopper containing feed in the chicken house
to feed the chickens, and pressing it again
will shut the feed off.

Determining Dissolved Gases

in Water

IT IS surprising to the layman to be told
that there are gases dissolved in the water

he drinks. Even if it be distilled water.

which is water from which the mineral mat-
ter has been taken out by distillation, there
are surc to be some gases dissolved in it.

Here 1s a very simple piece of apparatus
which the experimenter can rig up in a very
few minutes which will enable him to ascer-
tain the percentage of gases in any kind of
water.

IFlask (F) should be of about 500 cc.
capacity. A smaller one will serve, but the
accuracy of the determination will be low-
ered. It is filled with the water to be tested,
the volume of the water being measured by
means of a graduate. There should be no
hubbles of air left under the cork (C) and
it is to the bottom of this cork that the
volume is measured. The test tube (T)
should be filled with water, likewise the bent
tube (BT), the rubber tube (T) and the
beaker (B). In particular, there should be
no air bubbles in the top (A) of the test
tube (T). The experimenter will not find
it difficult to entirely fill the entire apparatus
with water, leaving no air bubbles dn any
part of it.

To malke the determination, place the
flask (T) in water (a water bath made as
jescribed in back issues of Tue Experi-
MENTER serves very well) and heat the water
to boiling, keeping it at the boiling poiut for
several hours. This heating will ¢xpel the
gas which is dissolved in the water to be
tested in (F), and the gas bubbles will rise
and pass up into (T), collecting at (A).
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A very ingenious apparatus for showing the

presence of air in water. The air is dissolved

therein, is not in chemical combination, and
is set free by heat.

The expansion in volume of the water due
to the heat overflows into (T) through
(BT) and (T) and then into (B).

At the end of the “run,” or determination.
the volume of the gases in (A) is measured
by means of a rule or ruler, making a slight
correction for the meniscus. The experi-
menter can note this reading of the rule and
then remove the test tube and pliace several
cc. of water in the tube to the same height
as that of the gases collected. The number
of cc. less, say, one, will be the number of
cc. of gases evolved or which were con-
tained in the water under examination. This
ficure, divided by the number of cc. of water
taken for the test (the volume of the flask
(F) up to the bottom of the cork (C)) and
the result multiplied by 100 will give the
per cent. by volume of gases dissolved in
the water. If 490 cc. of water were used in
flask (F) and 12 cc. of gases were collected
in (T). there would be 2.44 per cent. by
volume of gases dissolved in the water ex-
amined, for 12 divided by 490 equals .0244,
and this, multiplied by 100, gives 2.44 per
cent.

The water used for the test must be at 20
degrees Centigrade or a temperature correc-
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tion would have to be applied to the observed
volume, for 20 degrees is used in calibrating
the Hask used in measuring the sample of
water to be analyzed.

—Contributed by Raymond B. Wailes.

Tube Protection

GOOD shock absorber for a vacuum
tube can be made as shown in the
diagram from a Goodrich phone cushion.
The cushion 1s mounted in the radio sct,
and the socket is nested in the center. The
connecting wires can be run out over the
top or through holes made as shown. The
rubber is very resilient and gives just
enough for proper cushioning ecffect.
Contributed by LusLie F. CARPENTER.
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PHONE CUSHION

A telephone ear cushion is used to carry a

tube socket to protect the tube from anything

like violent shocks or jars, all such being an-
nihilated by the India rubber.

Automatic Switch

HIS switch is of pre-eminently simple

construction. A block of wood is bored
with a hole, through which a cylindrical
picce passes with little or no friction. A
picce of doweling will answer admirably for
the round stick, or if a section of broom-
handle with parallel sides can be obtained,
it will do. Near its end is a brass or copper
cylinder, and when the round stick is pulled
in one direction. so as to draw the copper

ROUND STICK COPPER
BRUSHES
} /

A switch operated by the pulling of a string

and whose construction is so simple and sub-

stantial that it is highly to be recommended. It

can be constructed to carry heavy currents, A

round stick with a copper ring on its end

drawn through a block opens and closes the
circuit.

cyhinder toward the block, it touches two
spring coutacts and closes a bell circuit or
orher alarm circuit, or, perhaps, a lighting
circuit,

A spring, or even a rubber band, may be
arranged to hold 1t out of engagement.

A string is attached to the end furthest
from the brass plates; this string may be
attached to a door. so that when the door
15 opened, it will pull the stick through,
close the circuit and light a lamp. If to be

STRING COPPER CYLINDER
| SPRING
@ @____
TOP VIEW
A plan view of the automatic switch. This

shows the two springs connected to the cir-

cuit which is closed through their ends, when

the non-conducting rod is drawn to the left,

so as to bring the conducting ring on the right
hand and between the two springs.

used as a burglar alarm. it may be made
to ring a bell when pulled upon by the mo-
tion of a door or window.

The merit of this switch consists largely
in simplicity of construction.
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Building an Aquarium

Director of

-—Drain cock with
Solder joint.

By H. L. WEATHERBY
Manual Arts, Public Schools, Montgomery, Ala,
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The drawings directly above give all of the

necessary dimensions for the construction of
this aquarium.

HE aquarium described on this page is

not difficult to construct and the average

mechanic with ordinary tools can turn
out a very fine specimen at a cost not cx-
ceeding $5.00.

In the material list the various parts will
be found together with their finished dimen-
sions. Iirst cut the grooves for the glass
and then do the remainder of the tool work
such as cutting mitres and bevels, joints
and finishing. Assemble the entire aquarium
and fasten with screws. Mark all the joints
and then take apart. Paint all the parts
with asphaltum varnish, including the joints
and grooves. Allow to dry and in the mean-
time, obtain a piece of sheet copper of the

The photographsabove
and to the right show
the aquarium made by
the author, both with
and without water.
When properly con-
structed, this aquarium
is both beautiful and
useful.

Al bevels F

mand P

When completed, this simply made aquarium
should appear as above. The design of the
base can be changed to suit your taste.

size shown and bend the edges at right-
angles, the bent portion being ¥4 of an inch
wide Tack this cover in place on the base,
using brass nails and driving them in at an
angle into the grooves as shown. Before
applying this copper sheet, brush some as-
phaltum into the grooves. Do the same
to the corner strips and slide the copper
covering into place and nail in the grooves
in the same manner as described before.
Solder the metal joints at the bottoms of the
posts as indicated.

L,
AQUARIUM DETAILS
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More details on the
constructional work
are given directly
above. Note how the
corner posts are joined
and then covered with
beveled strips. The
grooves thould be cut
on a circular-saw table
in order to insure ac-
curacy. The sides of
the corner posts and
the base are covered
with copper.

For the glass, use double strength mate-
rial, or better yet, plate glass free from
imperfections. Melt together 1 pound of
resin, 4 ounces of pitched tar and 4 ounces
of linseed oil, making a water-proof cement.
Pour into the grooves and slide the glass in
place before the cement sets. Work the
cement in carefully to insure water-tight,
joints. Now finish the assembly and paint all
of the wood work with marine paint. For
convenience, a drain cock may be added.
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Statye Pictures

HOTOGRAPHS that resemble those tak-

en of statues can be made in a very simple
manner by following the process illustrated
at the right. First a portrait is taken and
the head of the person is cut out with a
pair of sharp scissors as indicated at 1.
This resulting silhouette is then used in a
regular printing frame as though it were a
negative. It is placed over a sheet of stand-
ard printing paper as shown in Tig. 2. This
combination is then exposed to light just as
though a regular negative were heing printed,
with the exception that a much longer ex-

Ths detailed steps in the making of photographs that resemble
illustrations of statues are given in order below.

1021

N Expose to lpht
; devesop ghtand

posure is necessary. About three times
normal will be found satisfactory. The

paper is then removed from the frame and u' -

developed in the usual way with the result 1%
Trim p/wt‘&

shown in Fig. 4—A4. A. Blumenfeld.

NOTCHED HOLDER FOR ENDS
OF PLIER HANDLES

MACHINIST PLIERS

LOOSELY FITTED
RIVET

AL

=< WO00D BLOCK
s BENCH

3/8"STEEL HOOK

Flece in frame arnd
add printing paper:

The details for making a pair of pliers that will act as a
vice are shown in the illustrations directly below.

4 |

5
S,

T Resulti

Vice-Like Pliers

PAIR of pliers that will retain their

grip without the necessity of holding
the handles and that can be used either as
a stationary vise or as a portable one will be
found very handy around any workshop.
They can be casily made from a standard
pair of machinist's pliers by following the
details given in the drawings at the leit.
The only addition necessary to the pliers is a
curved strip of metal with a serrated edge.
One end of this strip is loosely riveted to
one of the handles, and the other handle is
sharpened slightly, so as to catch readily in
the notches on the strip. A block can be
made to hold the pliers to the bench when
desired.

By employing a hook made as shown, the
device can be clamped to a bench but s still
available for instant removal when it is de-
sired to hold the pliers in the hand. The
hook is readily made from 34 inch steel rod.

—George Arthur Luers.

Quick Drying of
Photographic Negatives

SUSPENSION_ POINT
(HOOK ETC)

_ ATTACHED e
O facilitate the drying of photographic 2 e >
plates or films, the apparatus illustrated ,/; = : -*\\
at the right can be set up and the work AN .}1," = 7y —
can be accomplished in a much shorter time \ / ] 2
than usual.  All that the apparatus consists TR €08 : E
of is a circular plate suspended by three - 39 E
strings. The negative to be dried is laid on »
this base and held in position by one of the g 1 =
methods shown. The wooden base is then { ==c/
. M P e s
revolved several times. twisting up the sus- N o N =i & 7
pending cords and is released. It will keep & ,‘.’,;A mel? P = —
on turning first in one direction, and then in S st 11 = 5 7 FLAT
== - == = SPRING

the other, for some little time. Th ntri- /

e 8 HiAlE While B EEmETE COINRIING WOODSCREWS

ugal force thus created throws the water W00D SCREWS HOLDING PLATE ( SEE DETAIL BELOW )

off the surface of the negative a V-

off th riace of the negative and thus drv . WOODSCREW

ing is quickly accomplished. I{ plates are FLAT SPRING WASHER ] PLATE FLMSIDE P

used, wood screws and a latch consisting of AN ;)
B \WOODEN BASE ] E—— ]

a flat spring will hold them in position. In
the case of films, glass-head push pins and GLASS HEAD PUSH PIN

cork washers are employed as indicated. An CORK / FILMy
WASHER 2
_——

india rubber band will maintain a longer ro-
tation than that produced hy strings, but not
so rapid a one—C. A. Oldrovd, Rep. No.
4433.

e
METHOD OF SECURING FILMS TO BASE

——=ST==—==—-t, \OODEN BASE
=Son W -

ROUND OR SQUARE.

THREE WOOD SCREWS
WOODEN BASE

TO wWHICH CORDS ARE

WOODEN BASE 7

SECTION tN WAY OF SCREWS SHOWING
METHOD OF SECURING PLATE
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Trick Photography

CAMERA

BULLS‘ HEAD

Realistic motion
pictures of a
charging bull are
made by mount-
ing a bull's head
on the front of
an automobile as
at left and tak-
ing the pictures
ifrom the car as
shown. This
method was used
in one of Buster
Keaton's latest
releases, entitled,
“Go West.” —
Samuel M. Mal-
kin, Rep. No.
19,022.

A very sensitive
balance for the
laboratory can
be made as
shown at the
right. The scale
on the uprightis
calibrated by
employment  of
fairly accurate
weights.—A. Va-

chan, Rep. No.

10,922.

SOLDER
NEEDLE

SCALE —

If a small mag-
nifying glass is
screwed to the
head of a sewing
machine as atthe
left, it will assist
greatlyin thread-
ing the needle
ahd can then be
swung up out of
the way when
not needed. It
may be held by
clips. — T. G.
Wartin,

Spool Uses

HANDLE

Old film spools

can be presscd
into service as
shown at the
right. Cut off
the ends and use
the body as a
handle. Use en-
tire spools for
making toy wa-
gons. Reels for
holding wire and S
cord are shown ! ’f‘
as is also a stand Rl
for a price card. J
— Beaumont
Newhall.

STANDARD FOR
PRICE CARD

HANDY REEL”

Tube Roller

WIDTH AND THICKNESS
OF FOLDED TUBE
i

When repairing
a number of in-
ner tubes, it is
often a tedious
task to roll them
up and put them
away. If, how-
ever, a simple
tool or key such
as that shown at
the left is em-
ployed, the work
will  be great-
lysimplified. The
slot in the tool
should take the
largest tube. —
L. B. Robbins,

When runnitg

through the SPONGE

pages of a book |

or magazine, a

little moistener

made as shown

at the right will

be found very b RUBBER

handy. It is fas- ELASTIC TUBE, FILL
WITH WATER

tened to the fin-
ger by means
of a rubberband.

" WOOD STOPPER

—Hubert Slou-
ka, Rep. No.
7,110,

Drying Boots

i

N
N
i W hen rubber
boots become
wet inside it is
often a rather
difficult proposi-
tion to dry them.
A safe and sure
way is to insert
a lighted electric
light bulb as
shown and allow
it to remain a
few hours—L. B,
Robbins,

32 C.P. CARBON LAMP

Letter Scale

A simplescale
for weighing let-
ters is made by
pivoting a card
at A and attach-
ing the letter to
the same card at
B. Calibrate the
s ¢ ale indicated
and hang the
card by means of
a loop of thread.
T he weight of
the letter attach-
ed will beshown.
—O0. Glasser.

A very handy
N drawing table

} that is most solid
= in  construction
bemade from

*PIPE I"ELBOW cai.
FLANGE 0q standard pipe fit-
1“TEE Iz TO 1" REDUCING tings as shown
* coupLing at the left. The

necessary dimen-
sions are given
and the stand is
to be fitted to
carry a drawing
board by means
! of pipe flanges.
\I{INIPDLE — F'tr?;;q Nass-

Where liquids
are to be meas-
ured by drops, a
fountain pen fill-
er or medicine
dropper becomes
most useful. It
may also be em-
ployed for separ-
ating liquids
from precipitates.
William Fabry,
Rep. No. 19,943,

OLD. FOUNTAIN
PEN INK FILLER

The book rack
illustrated at the
left will automa-
tically shorten
when a book is
removed. This
is because of the
spring placed in-
side the larger
of the two teles-
coping tubes.
This rack can
readily be made
at home. — E.
Elmes.

SLIDING
TUBES

A remote control
shutter release
for box cameras
is illustrated at
the right. The
safety pin is fas-
tened to the cam-
2raand held part-
ly closed by
means of the
clip. When the .
clip is pulled off,
the shutter is
actuated. —Har-
old Jackson, Rep.
No. 2,903.
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BUILT SET
WE DESCRIBED

Lditor, SCIENCE AND INVENTION:

I built the Reinartz Standby exactly
as specified in the January issue of
SCIENCE AND INVENTION, except for the
R.F. choke coil and the A.F. amplifier.
The coil is just as you described it and 1
did’t even use low-loss condensers, I
have only one tube and the results are
unexcelled. Now for the results 1 ob-
tained from this one-tube set:

The first night I had it, I logged forty-

seven stations, some of them a thousand

1023

which was on the north. Qur poor gold-
fish froze in a solid cake of ice each night
and we thawed them out very carefully
each morning by setting their dish in a
pan of warm water. They were sluggish
tor an hour or so, but apparently none
the worse for the experience.

If they could be frozen in a solill cake
of ice for one night and then come out
alive, would they be able to stand it two
nights, or for a week or more? If the
atticle is correct, you say not—but T
wonder why not? 1 have often wished
I had experimented a little more on those
poor goldfish. I suppose you were try-
ing to keep themn frozen for some time.

miles away from bere. I can cover the
entire broadcast range from 200 meters
to 600 meters. It may seem impossible,
but I got iourteen stations inside of ten
yoints on the dial, and in one night got
(HJ, KFI and KGO. which are about
2,000 miles from here. I will be busy in
the next international test. I have buiit
two of these sets for my friends and they
work finely, but the users do not fish all
the time as I do. have logged 132
stations now. I recommend tius set to
anybody; it is 100 per cent. efficient in operation.
Signing off,
SipNEY DUNN.
Flushing, Mich.

solicits

(We are always glad to hear from those of our
veaders who built the things we described. The
editors try to make every article as accurate and
authentic as is humanly possible, and are inter-
ested enough in their work to inquire as to the
results others get with sets built according to speci-
fications. These sets have all been tested in the
laboratory of our Radie Editor and, consequently,
their performance is alwavs guaranteed. The resuits
they bring in different locations are facts of which
we would alwavs Iike to be apprised. e appreciate
your communication.—EDITOR.)

FROZEN FISH DO NOT SURVIVE

Editor, SClIENCE AND INVENTION:

As I am a reader of SCIENCE AND INVENTION,
1 noted two articles on the Readers’ Forum page
in the January issue of this magazine entitled,
“Frozen Fish.’' I won’t say either article is un-
true, but my experience with fish ditfers from
theirs. Some insects will freeze stiff all winter,
and in the springtime will thaw out and come to
life again. I fished on the lake at Fond Du Lac,
Wis., several winters. We would cut a hole in
the ice about two feet in diameter and sometimes
the ice would be three feet thick. We would use
a hook and line and bait same with a piece of
meat. Some of the fish we caught we would cut
up and use for bait. We have thirty to fifty de-
grees below zcro in that country in some winter
months. Most of the fish we caught were pickerel
and perch. We would throw our fish on the ice
after they were caught on our fish hook and they
would flop about for five to six minutes and then
become frozen still; yes, so stiff they would, or
could, be broken in pieces. We used to sell these
fish to town people. I would take some every day.
My wife would place them in a bucket of cold
water to thaw out, but never in hot water. After
the fish had been in the bucket of water, say,
twenty minutes, they would be thawed out so that
they could be prepared and made ready for the
pan. But. to tell the truth, never in my six
ycars’ of fishing, did I ever see a bit of life in any
of these fish, after they were well frozen once
and then thawed out. The authors of the two
separate articles written for the Readers’ Forum,
on page 829, in the January issue, perhaps had a
different fish te deal with?

Avucust JEVFERS.
Bedford, Ind.

(It scems as though the editors onght to start
two teams and let themn argue this frozen fish busi-
ness ount to a finish. Lvery week we receive
letters concerning the experiments in  artificial
hibernation which we made and the results of which
were published. In that article we stated that fish
or reptiles, when thoroughly frozen, do not come
back to life.

About half of the letters we receive uphold the
theory that fish can be frozen and hrought back to
life again. "The other half state that such things
cannot be done.

Our own cxperiments dealt with artificial freez-
ing. e made sure that the fish were actually
frozen and when we were positive on this point,
any attempt to resuscitate them met with no suc-
cess whatever. The fish were dead and, to para-
phrase Dickens, we wounld say that they were
“deader than a door mnail.”

We then received letters from science instructors
stating that thev have been able to freeze cels with
liguid air and bring them back to life. When we
told these science instructors to emplov a sccond
cel as a check and freeze both so brittle that one
of them could be broken with a hammer; the other
frozen simultancously with the first, should be per-
mitted to thaw out, and then the attempt to re-
suscitate should be bequn. We received wno letter
of announcement of success with the experiment.

Then the editors veceived a great manv com-
munications clatming success for natural freezing
of fish and an equal number disclaiming the possi-
bilitv.  If others of our readers have tried this
evperiment this winter, we wonld like to hear qwhat
their results were. They should, however, be

—

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

SCIENCE AND INVENTION desires to hear from its readers. It
and will appreciate
The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
So if you have anything
Please limit your letters to 500

general scientific interest,

positive n their assertions that the fish were
actually frozen stiff and that a contrel fish frozen
simultaneonsly with the one wupon <which the ex-
periment is lo take place, was actually frozen solid
and conld be broken by dropping it.—EpiTOR.) °*

HIBERNATION

SCIENCE AND INVENTION:

In reference to the article in your September
isstie of ScIeNCE aND INVENTION entitled, *Life
Suspended in Ice.” I don't know much of anything
about it and have never studied it. but the little
that 1 remember from my boyhood days might be
of interest to you,

Editor,

Station

WRNY

EW YORK

258.5 Meters - 1160 kilocycles
is owned and operated by the
publishers of this magagine

Our Editors will talr to you
several times every week-
Sec your Newspaper
for details

TUNE IN ON
WRNY

One day in the early fall some neighboring boys
and myself were down along the creek and, seeing
some minnows darting around at the edge of the
water, we proceeded to capture some by means of
hitting the water near them with a’ stick and
knocking tlem out on the hank. We then put
them i a tin can filled with water and proudly
carried them home as pets. We put them in a big
dish of water mnear the window of my home.
Mother told us that they wouldn't live very long,
bhut, as we insisted upoun keeping them, she did
the next Dest thing and helped us change the
water regularly. Well, those minnows lived and
were still going strong at Christmas time. One
night their dish was forgotten and left in the
window, The next morning I was hearthroken.
My mother dumped the cake of ice out of the dish
and I could plainly see the two or three little
fish just as lifelike as always, but in so'id ice.
The ‘ice was put back in the dish until the fire
was huilt, and then we forgot about it. When I
came home that evening from school my mother
showed me my fish. They were swimming around
just the same as usual. Those fish lived until the
cat knocked the ish over one mnight.

I’ve never had a chance to try this stunt before.
but I've always imagined that it was a natura!l affair
with water creatures.

Arcir 1. Kware,
Sioux City, Towa.

(See answer to preceding letter.~~EDITOR.)

MORE FISH
Editor, SCIENCE AND INVENTION:

Some weeks ago I read a syndicated article re-
garding experiments you had made on fish in an
effort to freeze them and then thaw them out
later. Tt interested me very much, as T have often
thought something of the kind possible.

Tn the winter of 1894, we were living in Lincoln,
Nebh., and it was a bitter cold experience. Students
—no money—and but little heat in our room,

and it was not a success; but, still, T
can't help thinking of those heroic little
fish that were frozen solid each night and
emerged from their icy prison to swim
as gayly as ever.
W. A, Avron, M. D..
East San Diego, Calif.

(e have received a great many let-
ters from our readers concerning their

having seen fish frozen in ice, and
. also evperiments with the liguid air
freezing  of animals. It seems strange that,

when a control was emploved in the liguid air ex-
prertmeitts, none of the thoroughly frozen fish ever
came back to life. course, with the natural
[reeczing methods, we are mever positive as to
whether animation has been completely suspended
or not. If completely suspended, no breathing
takes place and there is no metabolism. Of course,
a fish frozen in solid ice would find it difficult to
breathe, becanse there is no circilation of water.
There may be a slight blood circulation, due to the
fact that the freezing point of the blood is consid-
erably lower than that of water. Also note letter,
“IFrozen Fish Do Not Survive”

. In attempting artificial experiments along these
lines, we have never met with success.—EDITOR.)

LIKES S. & I. BUT—

Editor, SCIENCE AND INVENTION:

I am a boy 16 years of age, and wish to state
that 1 enjoy your magazine very much, because
it contains so many little practical items of in-
terest, not only to scientific men but to the ordin-
ary person. However, I do not see why magic
should be included in a scientific magazine. he
articles that Dunninger submits I believe, are
necdless exposés, as very few of the effects are
practical for the ordinary person.

Take for instance, an illustration described in
the October number. A person disappears from
one glass tank, and reappears in another. I doubt
very much whether this effect ever was performed,
or if it could be performed. At any rvate, it
would cost a good deal of money to construct. (It
is being built now.—EbpiTOR.)

In the Sep‘ember number there is an article
describing a game. in which airplanes try to push
a buovant ball through a goal. I consider this
game very impractical, dangerous and absurd. In
the same number there is a description of an un-
derground airplane shelter on a bhattlefiekl. TFrom
the location of the mines. I would like to know
where the airplane would land, to again enter
the shelter. The aforementioned are only a few of
the ridiculous items found in some of the numbers.

On the other hand, however, I wish to state
that most of the articles are vastly interesting. A
few articles in the last few numbers that T liked
were the making of motion pictures. magnified
photographs of insects, scientific problems and
puzzles, etc. Furthermore, I wish to say that I
like science and the magazines dealing with it,
but when it comes to a choice of scientific mag-
azines, I take ScCIENCE AND INVENTION.

Paur Dorrive,
Philadelphia, Pa.

(If vou will refer to Prof. Dunninger’s series
of articles, you will find that he always aives one
trick for the stage, one for the lyceiwm cntertainer,
one for the amateur magician and one parlor magi-
cal trick. The glass tank cffect for the stage is
not difficult to produce and will not cost a large
sum of moncy. As a maticr of fact productions
much more erpensive have been developed by most
of the weil-known magicians.

IWith reference to the aerial aolf, we would state
that this game is not as abswurd as 1t may seem.
We had horse polo, and then came bicvcle polo,
motorcycle polo and finally automobile polo. Why
not a game in which airplanes conld partake and
which would teach pilots more manenvers in_ a
simple wav. This game has actuallv been tried
ont, and movies of the same were taken. As to
the airplanes getting into an underground shelter.
that is a simple matter when the mines are elec-
trically controlled. —FEp1TOR.)

LIVING DEATH
Editor, SCIENCE AND INVENTION:

I have been a reader of your magazine for five
yvears now and have never missed an issue. I
have never had any occasion to be disappointed, as
I have thoroughly enjoyed the interesting scientific
knowledge contained in each issue.

I particularly liked John Martin'Leahy’s story.
“The Living Death,” but the ending only made
me more curious to hear the sleeping beautv’s
story. I am sure I am not the only reader who
is anxious to hear more about it. TIs there going_

(Continued on page 1056)
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MARKING LINEN
LEAD PENCIL

To successfully mark linen for any particular
purpose, use a rather blunt pencil for first in-
scribing the design and then follow over the
pencil marks with pen and ink. The ink will
not run. —Mrs. Nina Jeffers.

BALANCE

SOLDEJQED HERE

SDOQN SPOCN

BLOCK OF 7\ 5

wQo0oD sy
A small scale that will prove quite sensitive
can be made from two spoons and a razor blade
as above. The spoons are soldered together and
then balanced on the edge of the blade which
has in turn been inserted in a wooden hlock.
—W. B. Cowan.

CELLULOID SPATULAS

To make a spatula of any desired size or
shape for some particular purpose, cut a piece of
cardboard to the form desired and coat it with
a solution made by dissolving sheet celluloid in
acetone. Apply several coats.

—E. A. Daansen, Rep. No. 17,657.

SAFETY LIGHT
WATER
1

CANDLE |
\ =

AL RN £ N

If a candle is weighted at one end so that it
sinks but so that no water reaches the wick,
the latter can be lighted and the candle will
burn until consumed. As the wax is used the
candle rises. —S. G.

VARIABLE RESISTOR

il

A TOASTER

P ]

Sy
TO PLUG —=

The heating element of an electric stove or
toaster is often used as a resistance and it can
be made variable if a clip is employed as shown.

—Hugo E. Anderson, Rep. No. 10,142,

BURNER RELIGHTER

e~ A

When gas flames are turned down very low,
they often go out. If a coil of fine copper wire
is placed as above, it will be heated to incande-
scence and will immediately ignite the gas
again. —Louis Strange.
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K BOTTLE WITH
BOTTOM CUT OFF

To protect microscopes, galvanometers and
other sensitive instruments from dust, cut off
the bottom of a large glass bottle and use the
remainder of the bottle as a cover as shown
above, —Raymond B. Wailes.

PEN GRIP

RUBBER TURE

If a piece of rubber tubing is slipped over a
pen holder as above, the rubber will make an
excellent grip and will enable the user to work
for long times without tiring. The rubber pro-
vides a soft holding surface.—B. G. Switzer.

PAPER KINKS

F = 5
CHOCOLATE CUP
Fluted paper cups will serve to hold loose
chemicals on the pan of a balance. A paper
cone, 2, make an excellent dust cap for bottles
of chemicals. Fluted cups, 3, serve the same
purpose. A cone of paper, 4, serves as funnel

for dry chemicals.
—A. Daansen, Rep. No. 17,657,
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SCRATCH PREVENTATIVE

Often the legs of rockers or chairs tend to
scratch hard wood fidors but if bieces of adhesive
tape are applied as above, this will be prevented.
Surgeon’s tape that is adhesive on only one side
is to be recommended for this work. Use long
strips for rockers or small squares for the legs
of ordinary chairs. —Homer E. Black.

COOLING MILK

EARTHEN

MILK
FLOWER

T T ——
Co o

To keep milk cool without ice, place the bottle
in the center of an earthen flower pot and the
flowerpot in a tin pan nearly full of water. The
flowerpot being porous, absorbs water which in
turn evaporates and keeps the surrounding at-

mosphere and contents of the bottls cool.
—K. Yenari.

MEKER BURNER

'COPPER TUBING

SOLDERED HERE

SLIDING
7 AIR SLEEVE

GAS JET
TT—SOLDERED ON

This type of burner is often desirable and can
be made from an ordinary gas jet with the ac-
cessories shown above. Use hard solder on all
parts. The sizes of the various components may
be made to suit the material at hand.
—Edward Mazone.

POINTED FLAME

POINTED
FLAME

BLOW TORCH

A pointed flame is often desirable and if a sheet
metal or asbestos funnel is attached to a gaso-
line blow torch as above, the effect will be all

that can be wanted.
—C. Wallon. Rep. No. 12,555.

POLARITY INDICATOR
WET BLUEPRINT

2, 74 wires
T2 4,09 M 220V

If a piece of blue-print paper is moistened and
two electric terminals or ends of wires, the po-
larities of which are to be found, are touched
to the surface, the area around the negative wire
will turn white. —James Noble.

REPAIRING HOSE

GARDEN
HOSE

SECTION
OF INNER
TUBE

When a garden hose breaks, cover the rupture
with a piece of inner-tube rubber and bind tight-

ly in place with wire as shown above.
—B. G. Switzer,

SOLDERING IRON
SOLDERING IRON~—
~

ertasdls

"

e

It is often found that a small soldering iron will
not hold heat long enough to permit satisfactory
workmanship, but if the tip is wrapped with sev-
eral layers of copper wire as shown above, this
difficulty will be found to be overcome to a very

great extent. Fasten by overlapping turns.
—Albert Staehle.
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MAGNIFIER

The lens of a flashlight can be used for magni-
fying small objects without removing it from its
assembly, if the object to be examined and the
lens are placed in the relative positions shown in

View from above.

the above illustration.
—W. S. Reynolds.

POISON PROTECTION

7 LUMINOUS
gi 2 INSCRIPTION

“\\\\\\\\\\\\

N

W

—

To prevent possible tragedy, label all poison
bottles with a luminous inscription. The lumin-
ous ink is made by corking tightly in a bottle
1 dram of phosphorous and 1 ounce of oil of cin-
namon and place in hot water until dissolved.

—Homer E. Black.

WAGON OR
~--= AUTO
SPRING

A very satisfactory vise for the work shop can
be made from odds and ends as shown above.
The metal spring tends to keep the vise open,
and it is closed by means of a threaded rod and
arm shown. Protect the faces with angle iron.
The lowest holding bolt is to be quite loose.

—Auguste Mathieu.



1026

Scienice and Invention for March, 1926

Above: Here is the room where all of the radio traffic of a seagoing vessel
Here is where the operator, among the last to leave a sinking
ship, cooly pounds out SOS though death be near at hand.

is handled.

uSIGNING off on account of an SOS.”
The last time you heard this announce-
ment by vour favorite broadcasting station,
what did you do? Did you lose your temper
and fuss and fume about the “darn. inter-
ruptions that always come along just when
the program is at its best,” or did you sit
back in vour chair and give a few thoughts
to the meaning of that cryptic announce-
ment? If you acted as mentioned last, you
may have visualized a scene such as that
shown in the upper left-hand photograph on
this page. Here is shown an actual photo-
graph of the saving of the crew of Italian

Left: A vessel is sinking: In the radio
room, its operator is frantically sending
that most dreaded of all radio signals—
SOS. Will it be heard? Will assistance
arrive in time to aid? Will the ship
founder before all can escape? These
are the questions that flash across the
mind of radio operators everywhere who
intercept that electrifying combination
of dots and dashes.

freighter Ignacio Florio by the American
stecamship President Harding.

The next time that your program is in-
terrupted by an SOS, remember this photo-
graph and think of how cold and dreary it
must be somewhere out in the occan with
only a frail lifeboat between yourself and
death by drowning. Then you will begin to
realize what lies back of an SOS signal
If you are at all religiously inclined. offer
up a little prayer for the salvation of those
helpless people who are in great danger of
their lives and whose only link with assist-
ance is radio. Your broadcasting program

What Happens When This Plaintive Call Is Heard? Why Do
the Broadcasters Clear the Air?

This is the 600
meter watch” in
a  broadcasting
station where in-
structions are re-
ceived for stop-
ping transmis-
sion when SOS
is heard.

And in the broadcasting station, when orders are issued to stop for an SOS,
a snap of the switch shown in the photograph above immediately takes the
*  station off the air and clears the way for rescue messages.

has been stopped in order to clear the way
for communications between the ship in dis-
tress and other nearby ships or shore sta-
tions, so that rescue can be effected as
speedily as possible. If broadcasting were
to be continued at a time such as this, the
programs might seriously interfere with
the most necessary traffic that any radio
wave ever carried. Therefore, all coastal
stations are shut off at times of distress and
the speedy handling of communications with
the hapless vessel is expedited.
Broadcasting stations further inland may
still be operating, so tune in for them.
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When Nations Listen In

By CHARLES D. ISAACSON

OU have elsewhere had recounted
¥ to you how WRNY on Christmas
‘SVANHILDE” = Day gave Germany’s greetings to

1 E‘,‘;,f?g‘,‘,’t“a;;‘;,;’f,:-ﬁ America, in the words of the emi-
Astrid Fjelde, who i nent leadzrs of the German republic, speak-
| ing exclusively and specifically through this

station to the people of America. 1 shall

1| broadcasts Norse |
A ¥
1 E éi not attempt to do more than remind you of [k

PIETRO SOLDANO
| “The Ballade Min-
strel,”” a fine young
{ American baritone of
operatic and '~ con- |
cert popularity, who
sings winsomely
through WRNY.

TR

r

songs over WRNY, i
it at this time.

‘3 Georgette Nyrelle will be in Paris in

IFebruary as the special representative of
WRNY, broadcasting a message from
America to the people of France, from the
importan: stations of that country. She
will speak in English and French, and will
sing a program of French songs as a sym-
‘| bol of American friendship for France, and
| as a forerunner of future possibilities of
| intercommunication.

John St. Loe Strachey, the famous English
journalisz, at the close of his visit to the
United States, gave a farewell greeting of o =,
amity besween the English-speaking nations [  °{ANCELLOTTI
through WRNY. . Ilj Director of a_song

Radio is cementing, not only the cities fl‘;;‘egce:‘hoxr%é“g;v
and regions of the United States, but the the British, French
nations of the world in the bonds of a bet- §§and Italian govern-
ter common understanding. ﬂ,‘

ments.
WHZIZRE ALL RUB SHOULDERS

Speaking of cities, perhaps you heard
WRNY when Mayor Kendrick, of Phila-
delphia, and Mayor-Elect Walker, of New
York City, exchanged felicitations in con-
nection with the coming Sesquicentennial
celebration in the City of Brotherly Love?

Or, speaking of religions, perhaps you
have hea-d the great Jewish and the great
Catholic ‘eaders sending their messages upon
the ‘air tarough WRNY?

Or, speaking of the mingling of past and
present, perhaps. you heard Governor Henry
J.. Allen, of Kansas, speak at the unveiling
of the Foosevelt plaque at The Roosevelt,
the home of WRNY?

Speaking of arts, perhaps you have fol-
lowed the talks on painting, sculpture, archi-
tecture, at WRNY? Now, think of it, there
has been an exhibition of the works of
Zeitlin, Dugas, Gibson, Musgrove, March,
Essman, Blume, and of the floral designs of
Irene Hayes and other artists, at The Roose-
velt, expressly for the radio listeners of
WRNY.

RELIGIONS OF THE WORLD

AT WRNY, the venerable Anagarika
Dharmapala, one of the foremost teachers
among the hundreds of millions of Buddhists
of. the world, met with Jewish cantors,
Mohammedan muezzins, Arab chanters, and
many others, in their native costumes and
singing their own religious music. For the
first time in the 2,500 years of Buddhism,
one of their teachers has spoken by radio.
Carl L. Bemies has arranged these wonder-
ful meetngs of Musics of All Religions.
Regularly, Dr. Christian F. Reisner, of the
Chelsea Methodist Episcopal Church, ad-
dresses WRNY listeners each Sunday.

FRCM STAGE TO MICROPHONE

At WENY, one night, were Harry Kemp,
“the tramp poet,” and Harold Vinal, editor
of Voices, the magazine of modern poetry.
Here were, one night, Rollo Peters, Estelle
Winwood, Ann Harding, and others from
the production of “The Taming of the

(Continued on page 1043)

FI £

_‘I'" LOUISE STALLINGS
Prominent Ameri- &

can soprano, who

appeared with Maes-

tro Sapio in a grand &

opera  recital  at
RNY.

RAFAEL ODIERNO
Baritone of the Odi-
erno Quartette,
heard in leading
theatres and at

BELLE BENNETT
of Creator of “Stella

Dallas’’ gave WRNY
fans a genuine thrill
by her recent ap-

DR. ISAAC LANDMAN
Editor of ‘“The Am- {8
erican Hebrew,
rabbi, and director
of WRNY’s Jewish}
Circle. b

JUNE LEE
© “T1e Singing Vag- |
* abcnd,” whose pop- |
~ ular songs through =
WRNY run the ga-
mut from comedy to
pazhos.

t | Assistant _ program
| director of WRNY,

looks after popular

4 music and sports

L emp—

bk s g, L ¥

JACK SMITH
“The Whispering |
Baritone,” whose|
frequent aumbers at
" WRNY are enjoyed |
by all hi hearers.

R “Ctoon-
ing Violinist,” plays
with soulful, tender;
lilting style.

GIUSEPPE ADAMI
WRNY’s

o T T

*
o

ROSE BECKER
Violinist of  the
Becker String
uartette at WRNY.
thers are Paul
t | Ross, Isaac and
A Samuel Kass

FRANCES MARIE
, CALLOW =
4 This distinguished |
' haraist appears fort-|
" nigatly at WRNY,
tog=ther with Miss| |
Sedf.

CARL L. BEMIES
Director of “Music
of All Religions,”
the picturesque Sun-
day afternoon fea-
{ ture of WRNY pro-
rams,

ANAGARIKA

DHARMAPALA | |
1 The first Buddhist
i | teacher to put his
¢ message >n the ra-
10, spoke recently
from WRNY.
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How does this impress you for comfort?
We might even paraphrase two old sayings thus-
ly. ‘A woman is only a woman but a good

Fig. 1.

a thing of joy forever.,” If you
radio to its fullest, here is the set
will assist you most ably.

radio set is
would enjoy
that

N THE scarch for a home-made radio
recciver that can be built and then used
day in and day out with absolute regu-
larity and with satisfactory service,

there are several things that must be taken
into consideration. Iirst. the set must be
stable in operation and must be capable of
being logged. In other words, stations ol a
given wave-length must always come in on
the same points on the tuning dial. There-
fore, if regeneration is used, 1t must be some
system that does not affect the tuning to
any appreciable extent. Secondly, the set
must not radiate. 1f it does radiate, it will
inter fere with neighboring receivers and you
will at once become a bad “radio neighbor.”
Third, the set must be selective, so that
ncarby powerful stations can be tuned out.
Fourtl, it must be cconomical in operation
and must have a low first cost. Filth, it
must give ample volume for ordinary home
use, and sixth. it must be so designed that
its appearance will harmonize with the home.
These are merely some of the qualifications
that it should possess, and there are others.
such as capability to receive DX, case of
tuning, and more that will be obvious upon
the study of the situation.

DISCOVERING THE SET
The writer has been looking for a set

Science and Invention for March, 1920

The Radio Constryctor

How to Build An Extremely Selective Tuned R.IF. Receiver, Using a
Regenerative Detector, But No Neutralization. This

Set Will Not Radiate
By A. P. PECK, Assoc. LR.E.

that will give all the results mentioned above,
and finally has hit upon the one described
and illustrated in these columns. A good
many sets have been built in the course of
tinmce, but this one seems to fulfill all of the
requirements to a greater extent than any
other. It worked the first time that it was
tested out, after assembly, and there was no
necessity of changing any parts or connec-
tions in order to make it operate just as

it should., This is contrary to the usual
process of making a set, wherein certain

they are better adapted to actuating the de-
tector tube. Second, the radio frequency
tube cffectively acts as a block to any oscil-
latory currents set up by the regenerative
detector that otherwise would be fed into
the antenna and radiate out, causing inter-
ference with necarby receiving sets.  With

the loosely-coupled R.IF. amplifier, this radi-
ation effect is impossible, and by using a set
of this type, you immediately become a good
“radio neighbor.”

By employing regeneration in the detector

Fig. 3.
make up this exceptional radio set,

The photo above shows exactly the placement of each and every instrument that goes to
The numbers and letters are carried throughout.

Photos courtesy Martin-Copeland Co., Alicn-Bradley Co. and Radio Specialty Co.

leads have to be put in temporarily and then
switched around under test, until the Dbest
operating positions for them are found.
Therciore, a set of this tvpe is to be heartily
recommended to the amateur builder, who
does not know the finer points of radio con-
struction.

The apparatus that is described here com-
priscs one stage of radio frequency amplifi-
cation placed in front of a unique type of
regenerative detector, and with two addi-
tional stages of audio irequency amplifica-
tion. The radio frequency amplifier per-
forms two main functions in this set. [irst,
it increases sensitivity and signal strength by
amplifving the incoming currents so that

circuit, the sensitiveness of the set is still
further increased, and it becomes possible
to pick up DX stations and tune them in on
the squeal without causing radiation. The
squeal method of tuning is acknowledged by
experts to be the very best possible, and
using it, stations can be heard and brought
up to the greatest obtainable volume, whereas
otherwise they might be passed over and
never be heard if the squeal method of
tuning was not employed.

REGENERATION

The regenerative feature of this set is one
that deserves special mention. The control
of regeneration is accomplished by means
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Fig. 5.

The circuit of this receiver will immediately show the initiated just
the type of control that is employed. The first tube constitutes a standard
stage of tuned radio frequency amplification and regeneration in the detec-
tor circuit is controlled by the variable condenser, C6.

This regeneration

control might be called a combination of the old Weagant X circuit and

the well known Reinartz system, incorporated in a receiver in such a way

as to render the result a most capable set for all around use, yet one that is
simple to control. Selectivity and volume are also features.
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Fig. 2.

of a small variable condenser of .00025 mf.
capacity. This control is far more sensitive
and stable than any tickler coil ever could
be made and, furthermore, the control is
smoother. The set can be brought very
close to the oscillation point without “spill-
ing over,” and thus greater amplification, by

e

s i

List of Parts

H G Antenna coil. 2
= L1 R.F. plate coil. E
: L2 Detector grid coil. B
: L3 Detector plate coil. Z
C1 R.F. “C” battery. 5
= C2 AF, “C” battery.
C3 .0001-mi, antenna condenser.
C4 .0005-m1{. variable condenser. Z
ER Ot {0005-mi. variable condenser. s
: Co6 .00025-mf. variable condenser. =
E o) 00025-mf. grid condenser. :
R Carbon pile rheostats. :
R2 Carbon pile rheostats. 5
R3 Carbon pile rheostats. e
RI Carbon pile grid leak. 5
AFT First AF. transformer.
ATFTI Second AF. transformer 3
- J Two-circuit jack. E
J1 Single-circuit flament control 3
jack. 3
T R.F. tube. H
Ti Detector tube.
T2 AF. tube.
T3 A.I*. Tube. =
B “B” battery of 90 to 11245 :
volts. E
S Filament switch. 5
A “A” battery.
N I ey R
means of regeneration, is cobtained. The

exact position of the regeneration condenser
in the set can be seen in the various photo-
graphs and diagrams given on these pages.
It is connected in series with a small feed-
back coil which is placed in fixed inductive

The panel view of this receiver shows the simplicity of control. The
knob in the approximate center is the regeneration control,

Fig. 4.
instruments.

relation to the grid coil of the detector tube
and is wound in the opposite direction to that
coil.  The details of these two coils, as
well as the one connected in the antenna
circuit of the R.F. tube and that connected
in the plate circuit of the same tube, may
be seen in Figs. 10, 11 and 12.

The rear view of this set again shows the placement of the various
Note the position of the antenna tuning coil

R.F. plate coil, and a third one 34 inches
long is used for the detector grid and plate
coils. The tubing may be of any good in-
sulating material. For the antenna coil, 47
turns of No. 20 D.C.C. wire are required,
and the ends should be fastened by passing
through holes in the tubing and then solder-

£
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Fig. 7 above shows the grid and plate circuit wiring diagrams in very heavy lines while the filament
circuits shown below are included in this drawing in very light lines,

COIL DATA

These coils are exceedingly simple to
make, inasmuch as they are all single-layer
solenoids, and they are all wound on the
same diameter tubing. The tubes are of
the diameter shown, and one tube 374 inches
long will be required for the antenna coil.
Another one 134 inches long is used for the

ANTENNA AND FILAMENT

CIRCUIT WIRING FIG.6

d = 2]

~ ! ©4 |-GND
— BINDING POST -

e =
S T = (Ol tan
2 ,

BASEBOARD

Fig. 6 is the first of the progressive wiring diagrams of this receiver.

Here the antenna and ground

connections and those wires that hook up the various filament circuits are shown in détail so as to
save you trouble when constiucting this efficient receiver.

ing them to lugs or to small binding posts
mounted on the ends of the tube. The same
method of construction is used in the other
coils and the R.F. plate coil consists of 25
turns of No. 20 D.C.C. wire. On the third
and remaining piece of tubing, 45 turns of
No. 20 D.C.C. wire are wound, and these
constitute the secondary coil. Spaced one-
eighth of an inch from this winding is the
plate coil, comprising 20 turns of No. 30
D.C.C. wire, wound in the opposite direction
to the secondary. This completes the coil-
winding data.

As can be seen in the various drawings,
the layout of the set is extremely simple.
Anyone should be able to wire up the instru-
ments by following either the schematic cir-
cuit shown in Fig. 5, or the progressive
diagrams shown in Figs. 6 and 7. A spe
cially-made binding post strip is used with
this set and is shown in detail in Fig. 9
This does not include the antenna and ground
posts, which are mounted on a small strip
placed in the left-hand end of the set. IHow-
ever, it does include all external battery
connections. Notice that a separate termi-
nal is used for the positive lead from the
“B” battery to the radio frequency amplify-
ing tube. It is quite necessary that this pro-
vision be made, as the average tube operating
as a radio frequency amplifier requires less
voltage for best results, than it would when
heing used as an audio frequency amplifier.
For all general purposes, and considering
the use of UV-201A tubes throughout, 2214
volts should be used on the detector, 6714
volts on the radio’ frequency amplifier, and
90 volts on the audio frequency. Try varia-

(Continued on following page)
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Fig. 8 shows the panel layout which
up the set. This should be done so that
placed.

tions to determine the best voltages for tubes
used.
“C” BATTERIES

Note that two 4-volt “C” batteries are
used in this set. Oune furnishes the grid
bias for the A.F. amplifier tubes and is lo-
cated outside of the set. Two terminals are
provided on the binding post strip for the
connections to this battery. The other “C”
battery is enclosed in the set and can be
plainly seen in the photographs.  Its key
number is Cl. It is not always necessary
to use this additional “C” battery, but it is
wise to try the set both with and without
it. In most tubes, it will be found of assist-
ance in stabilizing the set and in rendering
the production of received signals better
and clearer.

The set that is shown in the various photo-
graphs was built from a kit of parts, but
the reader should have no trouble whatso-
ever in making up his own coils and build-
ing the completed set from ordinary parts
{hat can be obtained in any radio store. In
such an event, it is not advisable to attempt
to mount the coils on the backs of the con-
densers, as shown in the photographs, but,
instead, brackets should he made up as shown
in Figs. 13A and 13B. DBy means ol these
brackets. the coils are mounted on the base-
board. Regardless of what tvpe of coils are
used. however, the wiring and other details
will apply in all cases.

OSCILLATION CONTROL

The secret of the oscillation control in
the radio {frequency stage of this set lics
in the extremely loose coupling between the
plate coil of the R.F. tube and the arid
coil of the detector tube. This coupling
must be on the order of two inches, or even
more, if the R.F. tube is to be kept out of
oscillation. By using this loose coupling,
selectivity is increased enormously and no

should be followed if standard kit parts are employed in making
the R.F. plate coil and detector grid coil will be correctly
Fig. 9 shows special binding post strip.

neutralizing method is required to prevent
radio frequency oscillations. This system
is also applicable to other types of receivers.

The set as shown was assembled on a
24-inch panel with a 23-inch baseboard, but
if the reader does not desire to spend a little
time and trouble in wiring up the audio
frequency part of the set, it is advisable to
usc a 28-inch panel with a 27-inch baseboard.
Much trouble and difficulty in wiring will
be avoided if this size is employed, although
the 24-inch panel will make a more compact
and neater layout if carefully made. In
such an event, all the instruments should
not be mounted before the wiring is started,
but the coils, condensers, rheostats, jacks and
filament switch should be mounted on the
panel, and the radio frequency amplifving
tube socket and the first amplifying trans-
former should be mounted on the base-
hoard. Wire up as much of the set as i3
possible and then place in position the detec-
tor tube socket and the grid leak and cou-
denser.  Continue with the wiring and then
put the first amplifving tube socket, the sec-
ond transformer. and the second audio fre-
quency amplifyving tube socket in place
successively, wiring as much as possible be-
tween each step. In this way, the shortest
and necatest leads possible will result. The
terminal strip is placed in position last and
the wires are connected to it. Place solder-
ing lugs under the binding post bolts.

R.F. CHOKE COIL

Because of the type of regeneration control
used in this set, it mayv be necessary to insert
an R.F. choke coil in the plate circuit of the
detector. This coil should be placed at the
point indicated by X in Ilig. 5. It may con-
sist of about 300 turns of No. 28 or 30

(Continued on page 10535)

\

lc . CS,[‘Q"‘QON
——— :mmmu- T T TR T TR P T O - -'—TE l AL
T A FOR BOTH
WINDINGS
L
25 TURNS OF ——
i N2.20 D.C.C.
N WIRE
L2
45 TURNS OF
N2. 20 D.C.C.
WIRE
L3 ~
20 TURNS OF >~ R.F. PLATE COIL
~.  WINDINGS IN
N2 JoDe.C. OPPOSITE DIRECTIONS FIG. I
DETECTOR PLATE AND GRID DRILL HOLE
— colLs  FIG.I2 AL R MOUNTING ~~~_ 5
, MOUNTING BRACKET _- v
e—— 3§ —— FOR COILS Ly, L2 L3
| c MAKE FOUR - BRASS
— & FIG.13B 7
T ANTENNA {
COIL DRILL HOLES FOR
= MOUNTING SCREWS
J FIG.10 G SCRENS
o

A= el ol

L
47 TURNS OF

BRACKET
! N2.20 D.CC. FOR —"
H ”l l e Mco‘é-Tl\RIO
1i i AK -
BRASS FIG.I13A

MOUNTING

),

Figs. 10, 11 and 12 show the details of the various inductances used in this set. When manufac-
tured coils are not employed, the home-made ones can be mounted on brackets such as those shown
in Figs. 13A and 13B. In this case, wind coils on longer tubes to allow for brackets.
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A Different Radio Cabinet,

By Dr. ERNEST BADE
¥

The writing shelf lowered, exposing the front of the radio receiving set.
Notice the magazine racks at the sides of the cabinet.

WHY must every radio receiving set be
placed on the table and thus take up
valuable space that could be devoted to other
purposes? There is no rcason at all why
this should be so and, therefore, the writer
set out to design something new in the line
of a cabinet. The result was the unique ar-

1031

Here the doors are open, disclosing the battery compartments and

the Joop aerials wound on the c¢oors. The latter are held in rlace by

and, if nccessary, of the charger. In the
center is the loud speaker and on the extreme
ends are racks for magazines and log books.
The radio set proper is in the lower section
and, when not i use, is covered by a hinged
door. When the latter is lowered, it serves
as a writing desk.
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The constructional details of this unique radio cabinet are shown in the above illustrations.
All dimensions are given, but, if necessary, they may be changed to suit.

rangement illustrated on this page which
takes the form of a hanging Dutch shelf,
The entire cabinet is not at all difficult to
construct and it houses everything necessary
for operation. Two compartments on either
side of the center take care of the batteries

In making this cabinet, any wood that may
be at hand can be employed, but it should
be smoothly finished and stained with some
dark color. The entire assembly can then
be varnished or given any trcatment that
may be desired.

means of four wooden strips as shown and about sixteen turns
on doors of the size shown will be found satisfactory.

The photo above shows the cabinet partally
completed, Complete cabinet below.
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In this Department we publish questions
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RADIO ORACLE

and answers which we feel are of interest to the novice and amateur. Letters addressed to this Department

cannot be answered free. A- charge of 50c is made for all questions where a personal answer is desired.

BROWNING-DRAKE WITH AMPLIFIER

(451) Q. 1. J. C. Reeves, Milwaukee, Wis,
says that he has built the Browning-Drake receiver
deseribed in the September, 1925, issue of this
magazine and desires to add one stage of trans-
former-coupled audio-frequency amplification and
two stages using resistauce coupling. Ile asks
how this can be accomplished, using a jack between

A. 1. In regard to the battery charger you
mention, we would advise as follows: The fila-
ment winding may be ecither over or under the
secondary winding or placed directly alongside
of it. less wire is used if it is placed under the
secondary.

Q. 2. What voltage is supplied to the filament
and to the plate by the transformer described for

densers should each have a capacity of 2 mf., and
the two choke coils can be ordinary 75-om telephone
receivers. The installation of a system such as
this will usually eliminate every vestage of trouble.

LOW-LOSS WINDING

(455) Q. 1. Stanley Tucker, Brooklyn, N. Y.
asks: What, in your opinion, is the most effective
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677 TO 90V

the third and fourth tubes and another jack in
the plate circuit of the fifth tube.

1. The circuit in these columns gives all
the necessary connections. Ior the benefit of the
rest of our readers, we would advise that specific
details on the construction of the tuning coils
nsed in this receiver were given in the September,
1925, issue of SCIENCE anD INvENTION Magazme.

We have simplified this set to as great an extent
as possibie by using fixed filament control resist-
ances in the filament circuits of the four amplifier
tubes. The only rheostat necessary is that in the
detector circuit. An ordinary two-circuit jack is
used in the plate circuit of the first andio frequency
amplifier and a filament control jack, connected in
the filament circuits of the last two tubes is em-
ployed in the plate circuit of the fifth tube. In
this way, it will not be mnecessarv to turn off
\he filaments of the fourth and fifth tubes when
it is desired to use only the first three.

In the circuit diagram. G C indicates grid block-
ing condensers, C R coupling resistances and
amplifier grid leaks. All of these are of the
standard tvpes used in resistance ceupled amplifiers.

BATTERY CHARGER

(452) Q. 1. Ress L. Douglss, Bellflower,
Calif., asks why tans are arranged on the: pri-
mary coil of the transformer used in connection
with a tungar rectifying bulb.

A. 1. In the batfery charging transformer that
vou mention, the taps on the primary are to
compensate for line voltage changes. Thc trans-
former is designed to operate on ordinary 110
volt 60 cycle line. but since the voltage is slightly

different in different locations, taps are taken
off the coil. ) )
2. Do hoth “A” and “B” batteries give

off the same type of current?

A. 2. There is no difference between the type
of current given by “B” hatteries and that given
by A’ batteries. .

"Q. 3. How can T place an ammeter in my
hattery charger circuit so as to show the rate of
charge? .

A. 3. You can connect an ammeter in the
circuit of this battery charger in serics with one
or the other lead to the battery.

BATTFRY CHARGER
(453) Q. 1. C. D. Bowie, West Iaven, Conn.,

refers to the batterv charger described in  the
Radio Oracle Denartment in the March, 1925,
issue of this magazine and asks whether the fila-
ment winding should be under or over the sec-
ondary winding.

use in connection with this battery charger?

A. The voltage of the filament supply sec-
ondary is 2% aund of the plate supply secondary
30. The amperage is 6 for the filament and 5 to 8
for the plate.

FILTERING INTERFERENCE

John Pease, Monmouth, Ore., has
with

(454) Q. 1.

had considerable trouble interference caused

" TO RINGING
MACHINE

TO RINGING
KEYS

TO RINGING L TO RINGING
MACHINF KEYS
Q. 454. It is often possible to filter out inter-

ference caused by telephone ringing machines,
using a circuit such as that shown in the above
illustration.

by nearbv telephone ringing machines and asks
us how this trouble can he overcome.

A 1. Usually this can be eliminated to a more
or less extent by eliminating sparking at the com-
mutators of the ringing machines. This is ac-
complished by truing them up. In any event,
some interferénce will be encountered and this can
be eliminated by means of a filter. It should he
connected in the circuit very close to the terminals
of the ringing machine and should consist of six
condensers, C, and two choke coils, L. The con-

Q. 451. Here we have a circuit diagram of a Brown-

ing-Drake type of receiver employing one stage of

transformer coupled audio frequency amplification

and two stages of resistance coupled audio frequency

amplification. The result is a selective five tube set

that should render great volume with wonderful
clarity of tone.

type of low-loss winding. particularly for short-
wave inductance coils?

A. 1. Undoubtedly a spaced solenoid type of
winding holds the honors for this type of work.
A comparatively large wire. about No. 14 or No. 16,
should he used and the space between turns should
be at least equal to the thickness of the wire. This
type of winding is far superior to any of the so-
called basket-weave or spider-web types. particularly
for short-wave work. Its disadvantage on the
broadcast waves is its hulk.

“B” ELIMINATOR
(456) Q. 1. E. B. Harris, Galveston, Texas,

says that he has built a “B” eliminator of the
type described in this magazine and that “every-
thing scems to work well with the exception of
the transformer which has a hum and when same
is connected to second or third stage in set, the
hum is so loud that no music can be heard. Tle
asks how this can be remedied.

A. 1. You do not quite make your trouble
clear in your letter of recent date. It is quite
possible that vou have placed your “B” eliminator
unit too close to your receiving set. In such a
case, the magnetic fields set up by the windings
of the transformer would interact with the coils
in vour receiving sct and cause a hum.

. If you have constructed your filter cireuit con-
sisting of the choke coil and condensers properly,
there should he no hum in vour receiver at all.
Tossibly you have not doune this and we would
advise you to check it over.

The fact that the core of the transformer itself
hums somewhat does not have_any particular bear-
ing on the actual results. However. he sure to
place all of the instruments of the “B” eliminator
unit at least four or five feet away from the receiv-
g set proper.

MATCHING CONDENSERS

. (457) Q. 1. D. McGurk. Montreal, Canada. de-
sires to match and test some small fixed condens-
ers for use in radio receiving sets and asks how
this should be done.

A. 1. Tt would be verv expensive indeed to in-
stall apparatus for the matching and testing of
various condensers. Unless you have many con-
densers to test and match. it is not advisable to

make this installation. Rather we would advise
that yvou get in touch with some experimental
laboratory where this can he done for you at a

nominal charge. We will send name and address
of such a lahoratory upon receipt of stamped ad
dressed cnvelope.
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Light
No. 1,555,820 issued to Frank E.

Becka describes the portable lamp
for use with sewing machines that is

3

ilustrated in this column. The lamp

housing is equipped with a clamp so

as to be adaptable to any type of ma-

chine. The bulb employed is to be of

the type necessary for the current
that is available.

e //%%ﬁ[/”/ y

No. 1,563,460 issued to William
Walker protects a type of pipe that
is illustrated above and which might
be likened to a combination between
a standard tobacco pipe and the hook-
ah of the Turk. The liquid contain-
ing reservoir is removable for clean-
ing and replenishing.

Loud Speaker

Mechanical Target Range

Traffic Post

No. 1,560,572 issued to Philip R.
Hatton covers the type of traffic post
and light shown here. It is to be ar-

‘CIRCULAR
BUFFER

ranged so that current is supplied to

the electric light bulb in the housing.

When the post is struck accidentally,

the upright shaft, being flexible gives

way and does not injure the vehicle
that hits it.

No. 1,506,292 issued to Salvator Cor-
sello covers the so-called magazine
powder brush illustrated directly
above. It is designed for use in bar-
ber shops and is so arranged that as
the back of the neck is brushed, pow-
der is applied with the same applica-
tion.

Receiver

!

REPRODUCER

No. 1,560,684 issued to Hugo Gerns-

back protects a novel and ornamental

type of loud speaker horn shown in

the above illustration. The reproduc-

ing unit is located at the base of a

bowl-shaped sound chamber and the
result is excellent

No. 1,546,284 issued to Charles H. Helling describes the mechanical target

practice device illustrated directly above.

it can easily be seen how this device functions.

arranged so that it can be moved in any direction and when it is properly

aimed at the imitation bird shown in A, the points P and P1 are lined up.

When the trigger is pulled, point P strikes P1, actuating the lever about
its pivot, causing the bird to move,

No. 1,546,505 issued to J. H. Muth
protects the novel arrangement for
the interior of a sound producing de-
vice such as that shown above. It
is claimed that with this disposition
of the integral parts, manufacturing
is reduced to the simplest possible
form and the receiver is made as effi-

From the drawings A, B and C
The pistol is pivotably

Program License Holder

VE SupmeR THEATRE
? %X PROGRAM =

)

1 ~xvavoeviLLe
t iy

%7 ~CELLULOID COVER

" LICENSE CARD

No. 1,563,139 issued to Clarence S.
Applas describes the novel holder for
an automobile registration card shown
above. It consists of a flexible con-
tainer having a celluloid or other

No. 1,554,322 issued to Homer Jesse
Banta covers the design of a novel
theatre program shown at A above.

cient as possible. . That hysteresis
losses are reduced to a minimum is
another one of the claims made.

Bottle Carrier

Confetti Gun
CARDBOARD TUBE ~—~—

~aAg

2\

RN

PADER
BAG

No. 1,561,453 issued to Frederick C.
Althen protects a very simple yet effi-
cient handle for conveying bottles of
the type that are universally used for
containing milk. As shown, it con-

~
CONFETT!H

No. 1,560,326 issued to Grace G.
Rutherford has as its object the pro-

This can be fanned out to the shape

shown at B so that the result can be

used as a fan, while the advertising
is still visible.

transparent section in which the card

is to be placed and which is to be

tied to the steering column of an
automobile as shown.

sists of a few strips of metal suitably

arranged and pivoted so as to accom-

plish the purpose in the way shown
above.

tection of the so-called confetti gun or

distributor illustrated. By pressing

the sides of the paper bag, the con-
fetti is distributed.

Washington, D. C.. give only the addresses of the inventors
at the time of application for a patent. Many months have
clapsed since that time, and those records are necessarily inac-
curate. Therefore, kindly do not request such information.

—EDITOR.

NOTICE TO READERS. The ahove illustrated and described
devices have recently been issued patent protection but are not
as yet to our knowledge available on the market. We regret
to advise that it is impossible to supply the names and addresses
of inventors of the above devices to any of our readers. The
only records available, and they are at the Patent Office at
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THIS IS A PRONOUN NOT A
PROTOWN

MAN IN SPEEDING Car (to driver): “Say,
this is a pretty town, wasn't it?"—I. J.
Wilhelm.

DEPENDS ON THE LIP STICK
SuE: “What's the shape of a kiss?”
He: “Elliptical!—George McLaughlin.

THE LONG AND SHORT OF IT

Boss: “What's Mrs. Flynn complaining
about now ?"”

ButcmER: “The long wait.”

Boss: “That's fuiny! Yesterday it was
the short weight!—George McLaughlin.

E. E. PROPOSES

“Mazda, dar-
ling,” he wrote,
“be mine. In-
candescent  one!
Watts life with-
out you? Ohm is
not ohm without
the light of your
presence. My
heart is a trans-
. . S, 3. former that steps
up at every thought of vou. I would lay
my head alongside your switch; the touch
of your hand is like a live wire. Marry me,
and let us have a little meter in our home.”—
R. W. Hicks.

ONLY TWELVE MEN UNDER-
STAND IT

“Aren’t you afraid, Professor, that your
theory will be disproved?”

“How can it be, my boy, when no one un-
derstands it?”"—J. J. O’Connell.

GENERATOR PIG TAILS

CustoMer (testing out car):
makes this car squeak so?”

DEeALER : “Don’t mind that, its just the
bearings, they're made of pig iron.”—R. E.
Shumaker, Reporter No. 9831

NO_HE REMOVES THE HOOD

McNaTT: “Does your gal know much about
cars?”

McNutr: “Heavens, no, she asks me if I
cool the car by stripping the gears.””—Alvin
G. Moffait, Rep. No. 22620.

ALAS—TOO TRUE
BrL: “I've got a perpetual motion ma-
chine.”
PaIiL:
Glasser.

“What

“I'm married, too!”—dAaron E.

ANYHOW
Pror.: “Ex-
plain centrifugal
force.”

Frosu: “Any-
thing on a round
object which is
rotating is thrown
out from it.”

Pror.: “Can
vou give an ex-
ample?”

Frosu: “On a talking machine the notes
are thrown out from the record.”—Samuel
Steinman.

A STICKER

TFrst German Woman: I can always
tell when it is going to rain because this
door sticks then.”

Seconp Ditro: “Yes, and in Washington
they have a Bureau which tells.—Edwin
Beal.

Scientific Humor

4
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' First Prize---$3.00 3
: WELL—SILENCE IS GOLDEN |
4 MEON. DONT BE ASON :

: W “V]Vhat type

b 1/ of radio is

t yours?”

@ MAsON :

b “The Tight-

: wad.”

b JasonN

b “Tightwad?”

: MAasoxN:

b

. “Yes, you can’t

}get a darn thing out of it."—J. B. Dillon.
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YOU SUBMIT 500 FOR THAT!

Pror, (as punishment for talking) : “Now
cach of you will prepare me a list of fifty
kinds of birds for every time you have
talked.”

StupENT: “I didn't know there were but
two kinds of birds.”

Pror.: “Why, what do you mean, what
are they?”

STUDENT: “Male and female’—W. R.
Lstes.

B o e D

E recelve daily from one to

two lundred contributions to

this department. Of these only
one or lwo are avaiiable. We desire
to publish only scientific humor and
all contributions should be original if
possible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By
scientific humor we mean only such
jokes as contain somelling of a scien-
tific nature. Note our prize winners.
W rite each joke on a separale sheet
and sign your name and address to 1f.
Write only on one side of sheet. We
cannot return unaccepled jokes. Please
do not enclose retwrn postage.

All jokes published here are paid
for at the rate of one dollar cach, be-
sides the first prize of ihree dollars
for the best joke submitted  eaclt
month. I the cvent that two people
send in the saine joke so as io tie for
the prize, then the sum of three dol-
lars in cash will be paid to each one.

e e e e e e e S
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MUST MEET EVENTUALLY—
ASK EINSTEIN
He (after a little quarrel) : “I think our
lips are parallel, don’t you?”

Sue: “I don't know. Why?”
He: “Because they never meet.”—Opie
Allred.

THIS JOKE VERGES ON THE
SILICIDE
“Telluride like to give her the nitrate on
this message,” said the telegrapher, “but it’s
not quinne o'clock yet, and it's against the
rules ferrous to do it.”—I[orrest K. Green.

BETTER THAN AQUA

WON'T IT BE N
3 WZEO';SJ“%" IcE REGIA
3 CHEMISTRY
COLLEGE : Pror.: “What is

the best solvent
for gold?”
MARRIED STU-
pENT: “Matri-
mony.”—Peter P.
Udre.
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A CREEPY FEELING

Jim:  “I love to hear the Professor lec-
ture on chemistry. He brings things home
to me that I have never seen before.”

Jack: “That’s nothing; so does the Stu-
dent Laundry Agency.”—R. Rowe.

CAUSE FOR DIVORCE

Sweer Younc TuinG (reading advertise-
ments in ScieNce axp Investion): “Why,
the very idea! Look here, Jim, baby detectors
are advertised in this magazine. As if any
baby needed to be detected.”—AI. Louise
Boggs.

A POOR 'CONDUCTOR

The other day
we were perform-
ing an experiment
to test the resist-
ance of the hum-
an body to an
electrical current.
There was a volt-
meter in the cir-
cuit and no volt-
age was recorded . e
on this when the professor turned on the
current and placed himself in the circuit.

He turned to ask the class, “Why doesn’t
the voltmeter register?” (Of course, the re-
sistance of his body was too high.) But
cne of the bright students loudly answered,
“There’s no iron in your blood!{"—J/ohn I'.
Larsen.

DID YOU KNOW THAT—

There 1s no use 1n breaking open a vacuum
tube to get the plate, because it is too small
for table use anyway?

Grid leaks cannot be mended by riveting?

It is much easier to C.Q. above 200 meters
but it vosts more in court?

A flea was the original oscillator?

Ariington time signals are not sent by
means of an Ingersoll?

If you touch the terminals of a rotary
gap while operating you will immediately
receive a high frequency treatment?

Ninety-nine out of one hundred amateurs
in your home town are air hogs—and you're
ithe other one?

Gas cannot be used to light the filaments
of vacuum tubes?

1f all the Nations in the world went dry,
we'd still have damped waves?

Radio frequency has nothing to do with
how many times a man listens in or raves
about his set?—Ilarold I, Pitser.

THEN HE SAW RED

Bir: “Well, (WHADDAYA MEAN
John, got to paint [ TIN-CAN?-THISIS =
your car red.” A ROLLS-FORD!

Joun: “Who =
said so?”

BiLr:
law.”

Joun: (very
angry) : “What's
the new idea now
again?” :

Bir (smiling): “Why, any old tin can
that carries gasoline has to be painted red.”—
Jerome Kukla.

“It’s the

WHY SWALLOWS HOMEWARD
FLY

“Where is the home of the swallow?” the
teacher asked. A long silence, and then a
hand waved.

“You may answer. Robert.”

“The home of the swallow,” declared
Robert, “is in the stummick.”—ZElsie Koester.
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The “Oracle” is for the scle benefit of all scientific students.
will be answered here for the benefit of all but only matter of sufficient in-
Rules under which questions will be answered:

1. Only three questions can be submitted to be answered. .

2. Only one side of sheet to he written on; matter must be typewritten
or else written in ink; no penciled matter considered.

terest will be published.

Questions 3.

Sketches, diagrams, etc., must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.

If a quick answer is desired by mail, a nominal charge of 50 cents is
If the questions entail considerable research work
or intricate calculations, a special rate will be charged.

made for each question.

Questions

Correspondents will

be informed as to the fee before such questions are answered.

DISSOLVING WOOL

(2001) Q. 1. R. L. Atwood, New York City,
asks: What chemical when applied to cloth will
dissolve the wool contained therein and leave the
cotton?

A. 1. In regard to your query of recent date,
we would advise that a caustic alkali solution,
sodium hydroxide or potassium hydroxide will dis-
solve wool and leave the cotton.

On the other hand, cotton can be dissolved in
zinc chloride solution acidified with hydrochloric
acid. An ammoniacal solution of copper hydroxide
made up as follows will also dissolve cotton. Add
ammonia to a copper sulphate solution until the
result is a very deep blue color.

SPARK COILS

(2002) O. 1. Paul Atkins, New Dayton, Alberta,
Canada, asks: Why is it that a Ford spark coil
has only three terminals, whereas ordinary spark
coils have four?

A. 1. In a Ford spark coil, one of the termi-
nals is common to hoth primary and secondary.

. 2. What are the faint blue streaks of hLght
which appear between the secondary terminals of
a spark coil when they are a little too far apart
to enable the spark to jump?

A. 2. The phenomenon mentioned is that known
as a brush discharge and consists of very fine
streamers of sparks which are not concentrated
ov strong enough to cause a solid spark to jump
across the gap.

MAGNETIC INSULATOR

(2003) Q. 1. H. H. Dickson, Montauk, L. I.,
asks if a magnetic field froim a permanent or an
electro-magnet can be insulated or counteracted:

A. 1. There is no such thing as a magnetic in-
sulator. One of the best ways to counteract mag-
netism is by means of another magnetic field ol
the same strength, but with opposite polarities.

BOAT PROBLEM

(2004) Q. 1. James C. Corn, Detroit, Mich..
submits a diagram which is reproduced in these
columns and asks our opinion on the following
problem:

A hoat equipped with fins on the sides as shown
is placed in the center of a river but no motive
power is used. Amnother hoat of exactly the same

CURRENT —— >
This drawing shows the salient features of the
problem discussed in detail in this column.

‘size. shape and other general characteristics, but

without fins, is also placed in the current. Will
the boat that is equipped with fins attain a
greatdr speed than the other one? No motive

power is used in either case.

1.  After the hoats have been in the river
for a short period of time, their speed will he the
same regardless of whether or not there are any
fns such as vou mention. Possibly a boat equipned
with fins will attain this maximum speed quicker
than one not so equinped. hut in any event, when
the maximum speed has been reached, that speed
vill be the same for either type of boat.

THERMOS BOTTLE

(2005) Q. 1. Benjamin L. Cross, Atlanta, Ga..
asks: What is the internal construction of a so-
called thermos bottle?

A. he drawing in this column will illus-
trate the principle very well. Inside of a steel

CORRUGATED
PAPER

SILVERED
\ SURFACES

JAVAVAVAUVAVAUAN

VACUUM

Above we see a cross-sectional view of the ther-
mos bottle. This is described in the text.

or metal container is a thin double walled bottle,
the space between the two walls being evacuated to
prevent leat losses. This glass hottle is usually
protected from mechanical shocks in some way
such as that shown. The inner surfaces of the
two glass walls are silvered so as to prevent radia-
tion losses. There is available today an un-
breakable all-steel vacuum hottle.

RIFLE SILENCER

(2006) Q. 1. William Tell, Eagle Pass. Texas,
asks for a general description of the principle upon
which 2 Maxim silencer for rifles operates.

A. 1. TIn general. the principle wnderlying the
operation of a Maxim silencer such as used for
vifles or revolvers is as follows: The device con-
sists of a series of circular plates through the
centers of which holes are pierced, large enough
to allow the passage of the bullet. There are
also other holes pierced through the peripheries
of the rings and the plates are so arranged that
they impart a whirling motion to the gases. The
latter are then retarded in their progress and do
not burst from the barrel of the gun with the
rapidity that they do when no sileucer is used.
In other words, after the bullet has reached a
certain place in its travel, that is, some point in
the silencer itself. the explosive force of the gases
is reduced by means of this whirling motion and,
therefore, the noise that would otherwise be gen-
erated is also reduced.

LEAD-TETRA-ETHYL

(2007) Q. 1. O. L. Murphy, Tujanga, Calif,,
asks for some chemical details regarding lead-
tetra-ethyl.

A. 1. The formula for lead-tetra-ethyl is as
follows Ph (C, T11;),. This substance is a liquid
having a specific gravity of 1.62 and has a hoiling
noint between 198 and 202° C. Tt is insoluble in
water and very poisonous.

HORSEPOWER-HOUR

(2008) Q. 1. Don C. Edwards, Jr., Lexington,
Kentucky, refers to an editorial appearing in Kapro
NEews entitled, ‘“Power by Radio,” in which, near
the top of the second column, a statement is made
as follows:

“In Egypt and out west we now have sun-
power motors which deliver quite a good deal of
energy per square foot, .67 horsepower per hour
to be exact.”

Is not horsepower to be defined as the power
that does 550 foot pounds of work per second or
33,000 foot pounds of work per minute? If we
can accept this definition, your statement would
mean .67 horsepower per hour or 22,110 fuot
pounds of work per minute per hour, which would
he rather ambiguous of interpretation. Is the
statement as made in the magazine correct?

A. 1. The usual way of expressing such a term
as .67 horsepower exerted for a period of an hour
wonld be .67 horsepower-hour or else .67 horse-
power for one hour. The word per is perhaps a
little broader than the use of the word *‘for,”
which you find in all engineering text-books, where
the definition of one horsepower-hour or one kilo-
watt-hour are given.

he definition of one horsepower-hour means
that one horsepower is exerted for a period of one
hour and, of course, .67 H. P. hour is about two-
thirds of that power.

Expressed in another way we can consider a
one horsepower electric motor which is operated
for one hour. TIn paying for electrical energy
used by this motor in an hour you pay for one
horsepower-hour or .74 kilowatt hour. Tf we
stop to analyze this situation a little closer, we
find, of course, that at the end of one minute 33,000
foot-pounds of energy have bheen exerted by the
motor, generally speaking, and at the end of sixty
minutes or one hour, 1,980,000 foot-pound-min-
tites have heen developed hy the motor. These
figures consider of course 100% efficiency in the
motor, but the highest we realize in actual prac-
tice is ahont 90% efficiency for the conversion of
electrical into mechanical energy.

SPINTHARISCOPE

(2009) Q. 1. Raymond Wiley, Newark, N. T.
asks: What is a spinthariscone? .
A. 1. This is a little device by means of which

9 o

E———— »

__@_;__-
= >N

A spinthariscope is an instrument by means of

which the effect of radium radiations can be
seen. It is shown in cross-section above.

the fluorescent effect of radium radiations can be
seen in a most striking manner. A simple spin-

thariscope is illustrated in these columns. E is an
eye piece, usually consisting of a glass lens. S

is a small sheet of paper coated with zinc sul
phide and M is a small strip of metgll which }_ms
been dipped into a solution of radium Yromid:
and allowed to dry. The radiation from M causes
the screen S to scintillate in a very brilliant man-
ner. Usually this entire apparatus is enclosed in
two telescoping tubes.
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The three methods of thawing out frozen water
pipes that are discussed in this column below
are shown in detail in the drawing above.

PIPE THAWING

(2010) Q. 1. S. E. Jones, Indianapolis, Ind.,
asks: Can you give some data regarding practical
methods of thawing out frozen water pipes?

A. 1. Our illustrations in these columns show
three of the most practical methods of accomplishing
this wbrk., Of course, there are others that are
applicable to -cases where only a few inches of
the pipe is frozen, among them being the application
of hot cloths or comparatively low temperature
flames to the short section of the pipe that is
frozen. However, there are safer ways and three
of these are shown, The first 1s to use a heavy
duty electric transformer taking current from an
A. C. street circuit, delivering a low voltage an_tl
a very large amperage from the secondary coil.
This current is conducted through the pipe in
which the water is frozen and as a_consequence,
heat is generated in that pipe which serves to
melt the ice. The second method also uses clec-
tricity but this time eight or more 6 volt storage
batteries of the automobile starting type are con-
nected in parallel with heavy copper wire or

cables and the output is connected to the pipe
in just the same way as with the transformer. The
results are identical. The third method is to in-

troduce steam into an open end of the pipe, where-
upon it will act on the ice and melt it.

For the benefit of those who desire to use an
electrical method and wish to use transformed
A. C., the following transformer data is given.
The core, as is usnal with transformers of ‘this
tvpe is built up of thin strips of silicon steel 2
inches wide and .014 inches thick. The outside
dimensions of the core are 15 inches long by 814
inches wide and the legs are built up to a height

of 2 inches. The primary consists of 344 turns
of No. 10 D.C.C. wire, tarefully insulated from
the core.

Approximately 13% pounds of this wire
will be required. TFor the secondary, No. 0 D.C C.
wire is employed and 31 turns are necessarv. This
winding should alse be carefully insulated from
the core. Copper hars or wires equal in size to
No. 0 B & S gauge are emploved for connections
Detween the secondary and the pipe.

Use this transfornier only when the feed lines
are adapted to heavy duty work. Do mnot leave
the current on for a very long time because the
intense sccondary current used will tend to heat
up the coils and core to a temperature that may
become dangerous.

In any clectrical method of pipe thawing it is
desirable” to connect the two conductors supplying
heavy current at a low voltage to points on either
side of the frozen section. In some cases it may be
necessary to run heavy copper leads over distances
of 25 or 30 feet in order to bridge the frozen sce-
tion. Often, holes are dug at the curh where the
pipe line leaves the mains and goes toward the
house and one connaection made to the pipe at this
point. The other connection is then made some-
where inside the bouse.

The process is of special interest where a service
pipe leading from a water main to a house has
become frozen underground. A small hole is
dug down to the pipe hack or mnear to the curb
for one connection and a wire is led into the
house and connected to the pine within it so as
to give a comnlete circuit. This has over and
over again heen used with success, avoiding the
digging of a large trench. Tt is used extensively
by plumbers.

RAPID CHARGING ELECTROLYTE

(2011) Q. 1. Phillip E. Judd, Minneapolis.
Minn., says that he has seen advertisements of
various tvpes of electrolvte that are sunnosed to
he capahble of completelv charging dead storage
hatteries without anv necessity of connecting to a
source of electrical power. Furthermore, this

material is supposed to reduce or eliminate sul-
phation of plates and to otherwise rejuvenate the
battery. He asks if we have any information rela-
tive to solutions of this nature.

. Various members of the editorial staff of
this muagazine have tested out different tyvpes of
so-called ‘‘quick charge” electrolytes but with
little or no success. When a battery is so far gone
that its plates are sulphated to such an extent that
it will not take or hold a charge, the only satisfac-
tory method of rejuvenating the battery is to en-
tirely rebuild it.

As to the composition of the electrolytes that
are advertised as those capable of recharging and
rejuvenating a battery, we would suggest refer-
ence to patent No. 1.468,957, a copy of which can
he obtained by addressing the Commissioner of
Patents at Washington. D. C., enclosing 10¢ in
cash. As put forth in this patent, the composition
of the electrolyte which is designed to replace that
already in use in the storage battery is one con-
taining dilute sulphuric acid on the order of 80
wrallons of water to 20 gallons of sulphuric acid.
To this mixture is added approximately 50 pounds
of Epsom salts which are thoroughly dissolved by
stirring.  Then 25 parts of alum, 33 1/3 parts of
glycerine and some aniline dye to make the com-
plete mixture look as though it had some unusnal
properties are added. The patent specification
claims that this mixture will eliminate sulphation
and prevent further formation of the same, Also
that after introducing the mixture into the bat-
tery, the battery will, in five to thirty minutes
time, be fit for use in an automobile for starting
or ignition purposes without further charging. Our
tests with similar electrolytes do not show this to
be true.

FIRE

(2012) Q. 1. Robert J. Sullivan, Newfound-
land, Canada, asks our opinion as to whether or
not a fire such as described in his letter could
have been caused by defective electrical wiring.
Examination of the ruins showed all wires per-
fectly intact and no signs of short-circnits or over-
heating, as the insulation was not damaged.

A. 1. If the fire in the particular case that you
mention occurred, or rather, started at a point after
the wire had passed the fuse box, and the fuses
were all OK, and the insulation was intact, we do
not see how it would be possible for the electric
wiring to have caused the fire. Sincé you say that
you found the wiring perfectly intact, and no signs
of short-circuits or overheating, von are perfectly
safe in saying that the fire was in all probability
not caused by the elcctric system.

DETECTING GOLD

(2013) Q. 1. C. Anderline, San Francisco,
Calif., asks how to distinguish between a solid gold
ohject and one that is merely gold plated or filled
without resorting to the well known physics dem-
onstration of the principle of Archimedes.

A. 1. It is very easy to distinguish between a
solid gold object and one that is filled. The first
thing to do is to file a very small notch in the
metal and apply dilute nitric acid to it. If there
is an cffervescence and a greenish tincture formed,
it is safe to say that the metal base is not pure
gold.

WATER FRICTION

(2014) Q. 1. James Oliver, San Antonio. Texas,
asks if there is friction in water pipes which op-
poses the flow of water just the same as there is
resistance in electrical wires.

| | T

The friction between water and its. conducting
pipes is quite great as explained here and illus-
trated directly above.

A. 1. This is quite true and can be readily dem-
onstrated with an apparatus such as that illus-
trated in these columns. Althought water tends

to seck its own level, still it cannot do so while
the water is flowing as the friction in its conducting
pipes will at least. to some extent, overcome this
tendency. As shown in the diagram, the friction be-
tween the large stand pipe and the first upright
tube is great enough to cause a fall of pressure in
the first tube eqnal to the amount illustrated. Tf the
friction in the pipes is uniform throughout, the pres-
stire will decrease uniformlv and the wa‘er in the
variotis sticcessive pines will reach to uniformlv de-
creasineg heirhts.  This will continue until such a
time that the nrescure at the end of the pipe is
equal to atmospheric pressure.

FACIAL MAKE-UP

(2015) O. 1. Frank Bohnert, Hanover, Ont.,
Canada, savs that he has heard that in various
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stage performances, an actor, while facing the audi-
ence, causes his eyes to change to different colors
and also changed the color -of his nosc and chin.

He asks how this weird spectacle might be ac-
complished.
A. 1. Tt would seem from the brief descrintion

that you gave us that therc is a slight possibility
of concealing very small electric bulbs under make-
up wax on various parts of the face. This would,
of course, lead to a very grotesque appearance and
is the only possible manner in which we see that
the results can he accomplished. We do not see
bow it would be possible to change the color of
th‘e eves while looking at the audience. Those
cfiects might, however, be obtained by using cer-
tain qualities of grease paint around the eves which
would appear to change color when different colored
spotlights were thrown upon the actor.

FLOATING WEIGHTS

(2016) Q. 1. Harrison Deckert, Indianapolis,
Ind., says that. in the course of some experimental
work that he is conducting, he has attempted to
mnake hollow iron balls float by placing lignids in
the air-tight interiors. He has not been able to
accomplish this work and asks our assistance.

A, The answer to vour question will depend
entirely upon the size of the ball in comparison
with its weight. I it. in an empty condition, will
sink, ‘therc is no way in which you can add a
material to it so as to cause it to float. It may be,
however, that if the ball is of such a size in com-
parison to its weight that it barely sinks, that by
filling it with hydrogen or helium gas in place of
air, or evacuating it, it might bhe made to float.
Any liquid which vou would plice within the ball
would only cause it to sink further. With the
yxception of the above, there is no way of obtain-
ing the results vou desire. A vacuum would be
best of all.

WIND GENERATORS

(2017) Q. 1. Paul E. Vaughn, Waynesboro,
Pa.. asks 1f it would be a feasible and practical
idea to build wind-driven electrical generators.

A. 1. This is entirely practical. and several
tvpes of similar machines have been described in
various past issues of this periodical. They are
in use on farms all over the land.

RELATIVE SPEED OF TRAVEL
(2018) Q. 1. D. M. Gritz. Adams, Mass.,

asks two cquestions which involve relative speeds
of travel hetween different ohjects and which aques-
tions can be readily construed from the answers
given helow:

1. If two ships are traveling at a speed of
2.000 fect per second in the same direction, and a
gun is fired from the bow of the rearmost onc to-
ward the foremost one, which proiectile has a speed
of 2.000 feet per second, theoretically, the proiectile
will reach the foremost ship in exactly one second.
Of course, this disregards air friction, which may
be very easily seen, hecause the two ships mav be
regarded as standing still. due to the fact that
they are keeping a constant position in relation to
each other. Therefore, the shell will travel at
the same relative speed forward as if fired from a
stationary gun.

f a person stands upon the floor of a boxcar, said
car going at a sneed of 2,000 feet per second, and
he jumns into the air to a height of about *three
fect, he will come down at anproximatelv the same
spot as he jumned from. due to the fact that hie
motion is equal to the sneed of the train. Of
cource, this is neclecting air resistance. for if he
stands 1non an onen flatcar. there will he so much
air resistance goine at a sneed of 2.000 feet per
second. that he will na danbt he hlawn hack and
will Tand on a snot slightly to the rear of that
from which he jumped.
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Perhaps you, too, can cut your
“B’ battery costs in half. Just
follow the chart.
the secret of ““B” battery economy.

Portable

Forno oz

THoUsAaNDs of people have
made the discovery that Ever-
eady “B” Batteries, when used
in the proper size and with a
“C” battery*, are the most eco-
nomical, reliable and satisfac-
tory source of radio current.

On sets of one to three tubes,
Eveready “B” Battery No. 772,
used with a “C” battery, will
last a year or longer, usually
longer. On sets of four and five
tubes either of the larger Heavy
Duty Eveready Batteries No.
770 or No. 486, used with a
“C” battery*, will last cight
months or more.

These figures are based on
the average use of receivers,
which a country-wide survey
has shown to be two hours daily
throughout the year. If you
listen longer, of course, your
batteries will have a somewhat

*Note: In addition to the increased
life which an Eveready “C” Battery gives
to your “B” batteries, it will add a quality
of reception unobtainable without it.

It gives you

shorter life, and if you listen
less, they will last just that much
longer.

Here is the secret of “B” bat-
tery satisfaction and economy:
With sets of from 1 to 3
tubes, use Lveready No.

772.
With sets of 4 or more
tubes, use either of the
Heavy Duty Batteries, No.
770, or the even longer-
lived Ewveready Layerbilt
No. 436.
Use a “C” battery on all
bus single tube seis.
I'vereadys give you their re-
markable service to the full

. when they are correctly matched

in capacity to the demands made
upon them by your receiver. It
is wasteful to buy batteries that
are too small. Follow the chart.

In addition to the batteries

Radio Batteries

~they last longer

illustrated, which fit practically
all of the receivers in use, we
also make a number of other
types for special purposes.
There is an LEveready Radio
Battery for every radio use. To
learn more about the entire
Eveready line, write for the
booklet, *‘Choosing and Using
the Right Radio Batteries,”
which we will be glad to send
you on request. This booklet
also tells about the proper bat-
tery equipment for use with the
new power tubes. There is an
Eveready dealer nearby.

Manufactured and guaranteed by
NATIONALCARBON CO.,Ixc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

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

weAF-Ncw York
wJAR-Providence
WEEI-Boston
wrac-Worcester
wri-Philadelphia
wor-Buflalo
WCAE—Pittsburgh
ksp-St. Louis
xco-San Francisco, 8 P. M. Pacific Coast Time

wsa-Cincinnati
wear—Cleveland
wwy—Detroit
weN-Chicago
woc-Davenport
Minneapolis
weeo { St. Paul
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EARN &
$50. to ‘250 a
Week in RADIO

Get into the great new BIG-Pay Industry
— Radio. If you're earning a penny less
than $50 a week, clip coupon
now. Send for AMAZING
FREE BOOK. Be a Radio
Expert, and draw down big
money for the easiest and
most fascinating work In the
world. Vositions everywhere,
Need for Radle Experts in
every community. Short
hours. BIG PAY. Free hook
gives all the facts.

Learn Quickly and
Easily At Home

Master Radio Engineers
will show you how to
quality, quiekly and easily
at home, for Radie’s fine
jobs. \We guarantee to train
you successfully. Lvery day
N. R. IL-trained men are

"My charges
for consultation
$2.50 per hour.
All success due
to you.”"
R.W._Blackhill,
Brooklyn

taking good places in the
Radio field. Thousands of
openings now awaiting the “‘Radie a gold
trained man. FREL LEM- mine — your

PLOYMENT SERVICE.
Many other big features. Get
the facts—CLIP

course worth
thousands.”’
COUPON. JA. R. lierke,
Winnipeg.

Get This Free Book!
Send coupon below for
FREE BOOK—"Rich
Rewards in  Radio.’”
Read for yourself. No

previous  experience
needed. Common
sehooling enough.

WRITE NOW,

Receiving sets, from simplest kind to thou-
sand ml]e receiver, included to help you learn.
An U\IEQUALLED OFFER. Other special
features for limited time only, so Act Quick!
NATIONAL RADIO INSTITUTE
Dept. CX-5, Washington, D. C

National Radio Institute,
Dept. CX-5, Washington, D. C.

Without obligating me In any way, please send
me your free book, "‘Rich Rewards in Radio.””
also complete information on your praectieal
home-study Radio course.

Insure your copy reaching you each month Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publxshmg Co., 53 Park Place, /
New York City.
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Behind the Scenes in Hollywood {
By CAPT. FRANK G. KERK
(Continued from faJe 996)
i
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haps, an hour later. When the camera starts
grinding again just as the train dashes over
the crossing, it appears that the automobile
had just escaped being wrecked.

If the action has uot been gauged close
enough, the defect can be remedied in the
cutting room afterward with a pair of
scissors‘ The surplus frames of pictures are
cut out to the point where the automobile
has just passed over the tracks, and the
train has reached the crossing, so that the
close decision 'is obtained, to the great thrill
and satisfaction of all movie audiences.

JUMPING FROM GROUND TO ROOF

Discussions have often taken place as to
whether Douglas Fairbanks actually enacts
all the flying leaps supposedly to second
stories, up into the trees, etc., that are seen
on the screen in his pictures. It can be
truthfully stated that, wherever humanly
possible, Doug. does put the thrill in his
pictures by going through many hairbreadth
stunts himself where others would employ
doubles to enact for them in the long shots.
On the other hand, it really is not necessary
to take any risk as the same thrill can be
put over by what is termed “stop-camera”
methods. Take, for an example, a scene
where Doug. is being chased by an army, he
decides to elude them by jumping irom the
ground to the roof of a building. The camera
is in operation during the chase and to the
point where he crouches to take the jump.
The camera stops at the crouch. Following
this, Doug. climbs a ladder of the building
and takes a position on that portion of the
roof, upon which he would have landed had
he actually made the jump. So standing,
running or falling, or whatever position de-
sired at this point, the camera again starts
to grind on the chase until ready to make
another leap to a higher point, where the
same camera action is enacted. When seen
on the screen, the jump through the air to
the roof is ent1rely optical, and is aided by
the fast action from the time of Doug.’s
stooped position, ready for the spring, and
the chase immediately taking place on the
next higher roof.

ANOTHER JUMP FROM GROUND TO ROOF

Another method that would give practi-
cally the same results would be to take the
action in reverse, or, in other words, in place
of jumping from 1I1e ground to roof, to have
Doug. drop from the roof to the ground
and hold a natural position of the body, while
the camera is being run backward, or in
reverse. When this negative is developed
and a positive print made, it also would show
Fairbanks actually jumping from the ground
to the roof.

DANCING CHICXEN OR TURKEY

In Farmyard Comedies you have seen
chickens or turkeys dancing around as though
to music, or on a spree.

Here’s how it’s done: A strip of sheet-
iron resembling a pancake griddle is set

up before the camera. Upon the sheetiron
is placed the chicken or turkey in a stand-
ing position. Heat under the iron sheet is
turned on and in a few moments one foot
lifts, then the other, until you see a suc-
cession of movements as the heat becomes
more intense. Care is taken to see that
their feet are not burned by adjustment of
soft pads underneath.

TEARING DOWN A BUILDING AND

REBUILDING IT IN 20 MINUTES

When it was announced that the old Star
Theatre was to be torn down, the Biograph
Company rented an office across the street
and mounted two cameras in the window,
which were run by clockwork mechanism.

The cameras were arranged to make one
exposure per minute each, during the eight-
hour working day, and were stopped at night.
The action of the cameras started when the
first piece of tar paper was ripped from the
roof, and continued their exposures until
the ]ast shovelfull of debris had been re-
moved from the hole in the ground that was
used as a basement. It took about three

ONE EXPOSURE. ll
PER MINUT

EGULAR CAMERA
FILM TURNS
BACKWARDS

CLOCRWORK
MECHANISM

RESULT BU/LDING 1S TORN DOWN AND
REBUILT IN TWENTY MINUTES

How buildings are apparently built and torn
down in; 20 minutes—in the movies.

weeks to complete the job, during which
time the cameras clicked about eight thou-
sand times each. This amount of film goes
through the projecting machines in less than
ten minutes, so that when shown to the
public it was running at 960 times natural
speed.

When the negatives from both cameras
were developed and positive prints made and
then projected on the screen, the print taken
from the camera set up in normal position,
the public saw the theatre torn down and
carted away in ten minutes. With the posi-
tive print taken from the reverse-action
camera (turns backward), when projected
on the screen, the building was rebuilt in ten
minutes. It seemed almost uncanny to watch
a wagon back up to the curb, the materials
fly up through the air into a wheelbarrow,
to be backed away by a laborer and to fly
into the wall as solid masonry. There were
500 feet of film used in each camera.

What took three weeks to photograph, the
public perceived enacted on the screen in 20
minutes.
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Answers to Problems of Physics
(Given on page 1009)

v v v vV v Vv, i

are
the
ex-

When the scales mentioned on page 1009

placed in water, they will be unbalanced to

extent shown in the diagram above and
plained on the page mentioned.

In order to shoot a fish when it is under water,

it becomes necessary to aim ahead of the fish to

the point E shown in the diagram. See ex-
planation on page 1009,
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LOLOS EXPLORER.|solves all troubles when|lug i3 here. Noldering|Freshman and otherjengraved lettering. Two!M3|0 Brass Lugs for No.|under high standards of
Tunes from 2060 to G00|making '“T** wire connec- [positively done away with.|Tuned Radio Frequeney [dickel brackets for mount-|g serew, oz ....... $0.10(werkmanship.  Action is
meters. Hard rubber in-|[tions. Made to take 1-16”|Takes square or round busisets. 11.C.C. wire, 200-|ing. T hard rubber bind-IM31{ Copper Luxs for Nos. positive. Solderiess con-
salation throughout. Sil-|square or round bus-bar|bav, which it holds with a 550 wave-length, 3% diam-|ing posts. N'T"'516 and R screws, doz 0. 10/tact screws used. One hole
vor plated primary. Sec-|wire. Can be attached|vise-like grin.  Perfestleter. 17 wide, 5-167|""GNL''; A +”: M309 Copper Lugs for Nos. lmounting,  Nickel-plated
ondary D. C. C, Tickler|with a pair of pliers. connection. Just slide bus|thiek 4 conncetions, 2 “B—"; I,)_ET L+ 14, 6 and 8screws,doz.0.10 all over. Most scrviceable
silk insulated wire, mM2975 17" Wire Con- ’bd‘r into slip-grip. primary, 2 seccondary. |"ANMP B 308 Copper Lugs for 6-32/switch made.
M2690 Tuner ..... $5.00.nectors, 12 for. .. .. $0.10/M2727 Lug, 25 tor $0.29iM2629 Low Loss Coil $0.43 | M870 Pmdmg Tost $0.35 screw, doz. ......... 0.10.M7986
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New 1926 “Rasco” Catalog No. 15 |

Phone Plugs Baxeiite Sucket “‘Rasco’”’ Posts cord Tips “‘Perfect”” Lugs Brass Rods
Sold from 50e to 65¢|Octagon shape. Four nick- gli“(;-m;%';,muTn’c‘l“"_Stgsi' Made of hard rubber com-|Standard phone cord t.ix)s,"l'h(‘sc new and impraved Sold in 6 lengths only,
everywhere. Hard rubber el hinding pests. phosphor|p 1, "A”' Bat, —. R esICions gitfeled; I:iffgd “r%m".r,;"?j' mc:(ol M8032 Rod 8-32" thread
comnosition shell and pat-|bronze contact springs.|Dat. —, Loud Speaker, |M650-51 Bach ..... $0.06 M351e5 alr‘:ﬁ‘e Bord” TSOSUS s shown, (]\}mleonnf m:‘ length $0.08
ented cord tip holder. Fin.|lest brown balkelite. I:SyutB A"_I'!alzclﬂ ‘i_' m)%?(ﬁnﬂgfcﬁuckcl p‘g{fgs ~o szlder n~r1u‘1)re(l '\l:vm ?i?glle ”Dil‘t:e of metal. 1"(('39(3,3 LT, (PP n?(.]m“](é
est workmanship ihrough. [M6510 Baklite socket §6.40/Bat. <4, Loop, “'C” Bat. IDozen. A voes in foreule. | Shang| ced wire woes duto iyl Sbes AR
i en, each style...$0.70F A1d a . ., /M1425 Rod, plain, %

out. M6500 Tube Socket. Made i "R"“’ew't h t. MI22 Tnitigled mn(ling Lolds it tight.  Nickel|M3110, M3080 “Perfect”|round, length ......

M1030 Rasco Telephone (entirely of composition. | meoog \v.m?c Plutes, |Posts.  Set of nlated Lugs. Touch ........ $0.02/M3616 Rod, plain 3 16"
Plug. Each .......$0.23/Best made. Each..$0.35/Dnzen . $0.15 |Per Set $0.25(M2900 Fach _...... $0.06|Dozen lots ........ 0.20/round, lencth ... .. $0.06

CONTAINS 75 VACUUM TUBE HOOK-UPS,
300 ILLUSTRATIONS, 500 ARTICLES
All Armstrong Cireuits are explalned
clearly, all values having been given,
leaving out nothing that could puzzle
Roberts Coils 'UO'A"‘W":’ Storage Bat- you. NEW I Rheostats Z\ltld Potentio-
N eries Just to name a few of the clreuits: meters
Dlamond weave eoils, used|quaranteed for two vears The V.T. »s a detector and one-step Battery Lead Tags
i y N end Lk ‘ ‘ < Hi at b has
inlstang‘ard Rgbgrts Cir-lonly new material “used. amplifier: all Armstrong circuits: one- &l?tt?!l r‘\‘lnl;‘l;h’l t"‘d‘"e %n\Cnrxﬁ:‘ :\Kl‘t‘lg L)”')I;ﬁ‘l,]dmlmmc
eult. ”{}”d 0 o"’ 570|Genuine hard rubber case. step radio frequency amplifier and de- A POSTAL i°!1éd C“l l(l‘nr\nt:‘x"eon g::‘ led knob, 2% dia. Com-
’1““"'";5' sed in 2, 3, or|Acid - proof terminals. tector: three stage audio frequency tere wire. and it wven‘t/blete witlh pointer.
LIS “qrf'”‘:]“" ;'l:h.ose 8T¢|TTard rubber vents. Sirong amplifier; short wave regenerative eir. ﬂ CARD c:‘r;:n mY" Thfw T <(\I’2= |
?r!r‘x'i'z'\ltnlfu ‘c“' Qes‘ cils, notlearrving handle.  Written eults: 4-stage radio frequeney ampli- R 1 L [M4310 6 ohm $0.38
H ? ‘*P.IYO";D”RSS guarantee goes with oach, fiers; radio and audio frequenes BRINGS IT "B ,,' "A +,, and 4 IMa3t1 30 ohm 04
U, g Iieredy M-9100, 6-volt 100-am- amplifier; inductively coupled ampli- g ol .
Mv.BIlZ. TRoberts nere hotr battery .. .$98.50 fier; all Reflex Circuits. _\l)\l(l;[i)&llZl Potentiometer e
Coils Jy's. e abhinn. $5.95' Shipped express colleet. Vl8030 Tags, sct of 1080.13 ohms ,........

=

Factories:

RADIO SPECIALTY COMPANY, 100 Park Place, New York City

Brooklyn, N. Y. Eldridge, Md.
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Don’t Lose Your Right

Before disclosing your invention to any-
one vend for blank form *Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-

. structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form ‘Evidence of Con-
ception’ sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C.
“Originators of form Evidence of Conception’’

AR

TO THE MAN WITH
AN IDEA

I offer a comprehensive, experienc-
ed, efficient service for his prompt, le-
gal protection and the development of
his proposition,

 Send sketch, or model and descrip-

tion, for advice as to cost, search
through prior United States patents,
cte. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense

Booklet of valuable information and form
for properly disclosing your idea, fres on
request. Write today.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washingten, D. C.
41V Park Row. New York City

As one of the oldest patent
firms in America we give
inventors at lowest consis-
tent charge, a service noted
for resufts, evidenced by many well known Patents of extra~
ordinary value. Book, Patent-Sease, free.
Lacey & Lacey, 644 F St.,, Washington, D. C. Estab. 18G9

Edited By
A.P. PECK
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In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain patent phases.
be answered by mail free of charge.

5. Regular inquiries addressed to ‘“Patent Advice” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

protect the inventor as far as it is possible to do so. .
Should advice be desired by mail a nominal charge of $1.00 is made for each question,
Only one side of sheet should be written on.

and descriptions must be clear and explicit.

Sketches

NOTE :—Before mailing your letter to this department, see to it that your name and address are

upon the letter and énvclo;_)e as well. :
the inquirer or his address is incorrectly given.

Many letters are returned to us because either the name of

ELECTRIC IRON CUT-OFF

(923) Q. 1. W. W. Holland, New Kensiug-

ton, Penn., submits a design for a proposed type
of electric pressing iron cut-off which design is
shown in-these columns and asks our opinion upon
it. It is so designed that when the iron becomes
heated to a greater degrée than is necessary for
pressing purposes, a column of mercury will ex-
pand and break the circuit. The iron will then
cool uutil the temperature is such that the mer-
cury contracts and again the circuit is closed.
. We would not advise you to proceed
further with your particular type of automatic
shut-off for clectric irons. Several of the large
companies who manufacture irons of this nature
hold quite broad basic patents covering shut-offs,
Many of them are much simpler than the one
that you have designed and operate upen prin-
ciples’ that are more nearly mechanically perfect.
Various types of quick acting thermostats are far
superior to any mercury device of the type you
have designed. Considering these facts, we would
not advise you to proceed further.

HEATING
ELEMENT

—_——,
RS Seroreest

I ——\

N

_i W%u{,}}mummmu%

MERCURY. PLUNGER

A proposed type of electric flat iron cut-off that
is not at all new or worthy of application for
a patent.

SWIMMING GLOVES

924 Q. 1. Joseph C. Horn, Schofield,
Hawaii, has designed gloves to be used by swim-
mers, the fingers of which are connected together
by means of web-like pieces. The glove is to as-
sist swimmers by enabling them to act upon a
greater quantity of water with their hands, and
therefore, propel themselves forward in a faster
manner. He asks our opinion.

“A. 1. In regard to the value of the device, we
would advise in the first place that the idea is
comparatively old. Similar swimming gloves have
heen designed and described in publications here-
tofore, hut have never attained great popularity.
There is a possibility, however, if you- will man-
ufacture your device cheaply and advertise it ex-

MBS e — A A

vention Blank, sent Free on request.

M A
Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
model I
your invention for INSPECTION and
g INSTRUCTIONS FREE.

1§ REASONABLE.
i1 ENCES.

1

1

:RANDOLPH & CO.

] Dept. 172,

* PROTECT
YOUR IDEAS ‘
|

Send
of

Tells our terms, methods, etc.

or sketch and descrintion

TERMS |
BEST REFER- |

WASHINGTON, D. C. |

tensively that you will be able to make somewhat
of a financial success of the idea.

CLEAN-OUT BOX

(925) Q. 1. Joseph D, Bindrup, Logan, Utah,
has designed an insert to be placed -within the
.ordinary curb boxes such as are used for the

shut-off valves of gas and water supplies, the in-
serted_device to be removed to clean out the curb
box, Ile asks our opinion on this clean-out system.

A. 1. We do not really see just what advant-
age your removable clean-out box possesses over
an ordinary cover for a device of tlns nature such
as is in wjde use today. These covers, if prop-
erly attached dnd bolted in position, completely
protect the curb hox from collecting dirt which
would render the operation of the valve impos-
sible until cleaned out. It would seem to us that
your particular device would be more expensive
to install than the ordinary covers and would not
serve any other purpose than these covers.

CHEMICAVL ERASER

(926) Q. 1. Edward J. Wilkinson, Brooklyn,
N. Y., proposes that a small receptacle containing
a fluid capable of erasing typewriter ink he hung
just above a typewriter and a flexible hose fitted
with a pad of felt at the end be used for apply
ing the liquid erasing material to any mnuistakes
that happen to be made on the page. He asks
our opmnion on it.

A. 1. Your particular idea for erasing is very
old indeed. Similar devices have been proposed
many times in the past. but have not been found
to be entirely practical. The use of chemical
erasers is not to he desired, particularly, in the
way that you suggest. In any case, abrasive
erasers have heen found to give satisfaction fully
equal to the liquid types for this work. We would
therefore not advise you to proceed further with
your idea.

DESK AND CHAIR PROTECTORS

(927) Q. 1. Marlow G. Augustine, Buffalo,
New York, has invented a small metallic shield
for use on the legs of desks or chairs to protect
its legs from damage due 1o other furniture heing
pushed against them or from any other source.
His design is reproduced in these columns and he
desires our opinion upon the patentahility of the
device.

A. 1. Your proposed protective device for the
legs of desks and chairs is rather old indeed. In
fact, a good many desk manufacturing companies
equip the legs of their furniture with metal pro-
tective shields that accomplish exactly the same
purpose as your proposed device and {urthermore,
are a permanent part of the article of furniture.
We are verv much of the opinion that you would
encounter difficulty in ohtaining a patent upon
this device and, therefore, would not advise you
to proceed further with the same.

= SHIELDS
o e //\“

This method of protecting the legs of chairs
and tables is in use today.

(Contimued on page 1042)
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MY PATENT
LAW OFFICES

\d
» ,
i3
L
S‘!I‘I\EET FROM »

W | - 2 = b\ Write for these

At the left is a view
0 of my drafting and
specification offices where
a large staff of experienced
experts are 1n my constant
employ. Al drawings and specifications are pre-
pared under my personal supervision.

PROTECT YOUR IDEAS
Take the First Step Today~: o

If you have a useful, practical, novel idea for any new article or for an improvement on an old one, you
should communicate with a competent Registered Patent Attorney AT ONCE. Every year thousands of
applications for patents are filed in the U. S. Patent Office. Frequently two or more applications are made
for the same or substantially the same idea (even though the inventors may live in different sections of the
country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last
application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent.
So lose no time.  Get in touch with me at once by mailing the coupon below.

No Charge for Information Strict Secrecy Preserved
on How to Proceed

Write Me in Confidence
The books shown here contain valuable information relating to

patent procedure that every inventor should have. And with All communications, sketches, drawings, etc.;
them I will also send you my ‘‘Record of Invention’ form, on  are held in strictest confidence in strong, steel,
which you can sketch your idea and establish its date before a  fireproof files, which are accessible only to
witness. Such evidence may later prove valuable to you. Simply horized b £ f. Feel f

mail the coupon and I will send you the books, and the ““Record ~ 2Uthorized members of my staff.  Ieel free to
of Invention '’ form, together with detailed information on how to  write me fully and frankly. Your case will
proceed and the costs involved. Do this NOW. No neced tolose have my personal attention. It is probable
a minute’s time. The coupon will bring you complets informa-
tion entirely without charge or obligation.

that I can help you. Highest references.
But FIRST—clip the coupon and get my

prompt_CareEul free books. Do THAT right now.

Efficient Service ® @ .
This large, experienced organization devotes its entire time ; Mall thls Coupon ” OW. -

and attention to patent and trademark cases. Our offices
are directly across the street from the U. S. Patent Office.
We understand the technicalities of patent law. We know
the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing
an application for a patent covering youridea. Our success
has been built on the strength of careful, efhicient, satis-
factory service to inventors and trademark owners located
in every state in the Union. ’

Clarence A. O'Brien

Registered Patent Attorney

Member of Bar of : Supreme Court ot the United
States; Court of Appeals, District of Columbiaj
Supreme Court, District of Columbia;
United States Court of Claims

Practice confined exclusively to Patents, Trademarks 2 """ ' - TV ooc Moo c™hoaoooaasakldokinbic
L and Copgrlghn ’ (Important: Write or Print name clearly)

CLARENCE A. O’BRIEN,
Registered Patent Attorney,
53-E Security Savings & Commercial Bank Bldg.,
Washington, D. C.

Please send me your free books, “How to Obtain a Patent,”
and “Invention and Industry,” together with your ‘*Record of
Invention’’ form without any cost or obligation on my part.

- B T e S BN e S oW BN
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SHOW CARD
LETTERING

learn at Home

Herr is the very course you need if you want to

get a good paying position as a Show Card Letterer
or Sign Letterer, or have a business of your own.
This course is complete and practical and especially
arranged to meet the needs of the student who studies
at home. It was written by E. L. Koller, Principal
of the School of Art of the International Correspon-
dence Schools, member of the American Federation
of Arts, and The National Society of Craftsmen.

Mr. Koller has had twenty years’ teaching experi-
ence, and his success in helping other men and women
is an indication of what he can do for you.

H. L. Wood, a clerk, made more than $700 “on
the side” before he had completed his course and
also won $125 in prizes, Harry William Lord writes
that he has more than doubled his salary as a result
of studying this course in spare time.
William~ Whitman, a former wagon builder, now has
a sign painting business of his own and is earning
nearly three times as much as he did before enrolling
with the International Correspondence Schools.

‘There is no doubt that Show Card Lettering and
Sign Lettering offer a real opportunity to ambitious
men and women. Just mark and mail the coupon
and we’ll gladly send you a booklet telling all about
the I. C. S. course in Show Card Lettering, or any
other subject in which you are interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6233-D, Scranton, Penna.
The oldest and laryest correspondence schools in the worid

Without cost or obligation on my part, pleasc tell me
how I can qualify for the position or in the subject before
which I have marked an X:

O SHOW CARD LETTERING
C1Business Management [JSalesmanship
O Industrial Management DAdvertising
[OPersonnel Organization [Better Letters
[OBusiness Law [JStenography and Typing
[OBanking and Banking Law [1Business ¥nglish
[ Accountancy (including C.P.A.)[]Civil Service
[JNicholson Cost Accounting [IRailway Mail Clerk

[ Bookkeeping Common School Subjects
{JPrivate Secretary Iligh School Subjects
O Spanish (llustrating

TECHNICAL AND INDUSTRIAL COURSES

[OElectrical Engineering [QDArchitect
O Electric Lighting O Architects’ Blueprints
[JMechanical Engineer [Centractor and Bullder
[JMechanical Draftsman [JArchitectural Draftsman
[IMachine Shop Practice ECnncrete Builder
Railroad Positions Structural Engineer
Gas Engine Gperating [OChemistry [J Pharmacey
Civil Engineer EAutomoblle Work
Surveying and Mapping DAlrpIane Engines
O

[JMetallurgy © O Mining Agriculture and Poultry
[OSteam Engineering [J Radlo [IMathematics
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Your Ghoice
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| Musica¥
fnstruments

¢ “,‘: FREE To Our

Students

Your choice of a Violin, Tenor Banjo, Hawaiian Gux-
tar, Banjo, Cornet, Ukulele, Banjo Ukulele, Guitar,
Mandolin or Banjo Mandolin, You will be proud to
swn any one of these instruments and you can have
one absolutely free. A few cents a day for lessons is
your only expense. Our system of teaching is 80 easy
that you can play several pieces by note with the first
four lessons. We guarantee success or no charge.
Instrument and lessons sent on one week’s free
irial. Write for booklet today, no obligation.

CHICAGO CORRESPONDENCE SCHOOL OF MUSIC
“jrchard and Willow Streets, Dept. 48 Chic~ge, illinais

Patent Advice
(Continued from page 1040)

SHOE LACING

(928) Q. 1. Emanuel C. White, Welland,
Ount., Canada, has designed a new type of shoe
lacing system wherein the lace is to pass through
slots cut in the shol tongue, as shown in the illus-
tration in these columns. Ile asks our opinion
upon it

. 1. There are several drawbacks that become
immediately noticeable when considering your pro-
posed system. The greatest one of all is is that
by using slots cut in the tongue as you have de-
scribed, the purpose of the tongue is immediately
defeated. It is placed in the position that it oc-
cupies so as to protect the foot from the laces and
if we have to thread the laces through the tongue
as described, they immediately come in contact
with the stocking and would tend to wear through
rapidly and also to cause unpleasant pressure on
the foot. We would certainly uot advise attempt-
ing to obtain a patent upon this system.

SLOTS IN TONGUE
OF SHOE

A proposed type of shoe-lacing method that is
not to be desired.

A PLAIN TALK ON PATENTS
“Patent Pending”—a Safeguard or a Menace?
By F. G. FOSTER
[ ATENT Pending,” “Patent Applied For’'—

what do those terms mean to you, Mr.

Inventor? Do you consider them a charm?
Has your patent attorney assured you that these
worids have n great “moral effect” on your ambi-
tious competitor? Has he suggested that they
are a ‘“‘Keep Off the Grass” sign which causes
other manu&cturcrs to stand back in fear and
trembling and hesitate to an article so
marked?

If he has told you this, you can pardon him for
a slight exaggeration. They have a decided moral
effect on the guileless and unwary rival who knows
nothing of patent procedure. As to the patent-wise
and unscrupulous competitor, who is a potential
infringer of your patent rights, such- markings
may, and very often do, prove hoomerangs.

The words ‘“‘Patent Pending” or “Patent Applied
For” on an article which you are making give you
ahsolutely no legal rights. They do, however, in-
jorm your dishonest or it may be your broad-
minded rival that vou have an application peuding
in the Patent Office. Whereupon he promntly
files an application himself and ties your applica-
tion up in an interference proceeding. Having
done this he proceeds to calmly copy your inven-
tion, possibly to undersell you, knowing full well
that you cannot have your patent issued to stop
him until the interference has been adjudicated.
You may consult any attorney as to many and
varied methods best suited to the delay of such
aclindication.

In case your invention is a novelty or a passing
fad, it is safe to say that the market will have
heen glutted, or the fad have become pass¢ long
hefore vour patent issues—always providing that
yon win the interference. And what redress have
you against the competitor who caused the delay?
None, unless vou try to send him to jail for taking
a false oath. Needless to state, the penitentiaries
are not overcrowded with this class of criminals.
The proof of guilt is too difticult.

“Patent Pending” or “Patent Applied For” are
not marks which are prescribed or authorized by
the Patent Office. There is no penalty for falsely
so labeling an article. The only penalty seems to
be for the legitimate use of the marks as wit-
nessed by the situation outlined ahove. It is by
no means an imaginary situation. It occurs
every day.

No man infringes your
one. The whole world is free to make use and
sell exact duplicates of articles marked “‘Patent
Pending,’”” and they are not accountable to the
inventor for any articles sold prior to the time
that the patent actually issues. The marks amount
to mere bluff and should he used with discretion
if at all.

Tf you are only a little fellow. take out your
patent first, and market your article afterwards.
with a notice of patent thereon. If the invention
is a novelty which won’t keep. file an anplication
and then flood the market with the device. Use
no “Patent Appliel TFor” mark. These words
“Patent Pending” micht frighten _your competitor.
So would an unloaded gun. For hunting big
game we suggest a few ball cartridges.

copy

patent until you have
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| PATENTS

TRADE MARKS - DESIGNS
FOREIGNM PATENTS

MUNN & Co.

PATENT ATTORNEYS
Assoctated since 1846 with the Scientific American

__ 618 Woolworth Building, New Yoré City
525 Scientific American Bldg., Washingion, D.C,
1314 Tower Building, Chicago, I/1.
667 Hobart Building, San Francisco, Cal,
522 Van Nuys Building, Los Angeles, Cal.

Books and Information on Patents and TradeMarks
¥ Request,

PATENTS

I make a specialty of patents and trade marks.
Protect and profit by your ideas. Advice and
terms on request. Fourteen years’ active prac-
tice before U. S. Patent Office. Write today.

LESTER L. SARGENT, Patent Lawyer

524 Tenth St.,, N. W., Washington, D. C.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for examination
and report as to patcntability

WATSON E. COLEMAN, Patent Lawyer ‘

644 G Street, N, W., Washington, D. C.

B PATENTS
PROMPTLY PROCURED.
SEND A SKETCH OF
YOUR INVENTION.

FREE yeimse

o}
BLANK

NAME

ADDRESS
HEEENEE MAIL TODAY [RESSE

Personal Instruction

i] Be a lawyer
B—Y P.{ﬂ orlawtrained
business man. Qualify
to earn $2,500.00 to
= $15,000.00 a year.
University methods. TUITION LOW. EASY TERMS. Text books
furnished. Practical and authoritative non-resident course.
Endorsed by bench and bar. Prepares for bar or business.
PERSONAL INSTRUCTION. Guaran-
tee to coach free any graduate faifing to pass bar exams.
SPECIAL REDUCED TUITION OFFER now in force. Write
today for particulars and book on law FREE,
AMERICAN CORRESPONDCNCE SCHOOL OF LAW
Dept. 1422 3601 Michigan Avenue, CHICAGO

/’\»\
S ¢
S «‘:9+ % ON A CASH OR ROYALTY BASIS
\\ g PATENTED or UNPATENTE,
In B s 25 Years -Complete Facililies-References.
tre ADAM FISHER MFe6. Co.,

205D Enright Ave. St. Louis, Mo.

Ex-Member Examining Corps, U. S. Patent Office
Attorney-at-Law and
Solicitor of Patents
American and Foreign Patents secured. Searches made
to determine patentability, validity and iInfringement.
Pamphiet of Instructions sent upon request
McGILL BUILDING WASHINGTON, D. C.

BELUE BOOK ON PATENTS

and Priority Record blank gratis.
MONROE E. MILLER, PATENT LAWYER,
411-6 Ouray Building, WASHINGTON, D. C.
ELECTRICAL AND MECIHANICAL EXPERT

——._ The Famous KON-VER-TER Slide Rule
N Instantly adds. subtracts. divides,
= > multiplies, converts fractions or
decimals of an inch. Gives sines,
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By CHARLES D. ISAACSON
(Continued from page 1027)
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é When Nations Listen In
4

Shrew” ; and the Richman dance orchestra—
jazz and Shakespeare following each other.
Radio is a faithiul reflector of life.

It will be a long time before we forget the
night Belle Bennett came to WRNY. She
brought with her Vera Gorden, who was
the mother in “Humoresque” ; and told how
this fine interpreter of Jewish character had
helped her when she (Miss Bennett) was in
distress. Then Miss Gordon paid a sincere
and gencrous compliment to the younger
woman. But the thing which followed was
the dramatic sensation. )

I asked Miss Beunett to try to put mto
words her climax scene.in “Stella Dallas.”
She never tried it; but, suddenly, the in-
spiration came to her. She was the Irish
woman who comes to the woman of her
husband’s choice, offering to divorce him
that the lovers may have each other. She
was the dignified, but kindly, rival; she was
again asking her rival to take not only her
husband, Stephen Dallas, but her own daugh-
ter. whom she loved, that the girl might be
free to wed, and not tied down by such a
mother as Stella. The listeners were in
tears; and I doubt that anything more beau-
tiful has ever been broadcast.

WOMEN’S CLUB ACTIVITIES

Turning to entively different activities, I
wish to say just one word of the club
women's hour. Mrs. Edgar Cecil Melledge
has done splendid work, and those who
listen in on these events will hear the fore-
most women in every field of life.

Again the meeting place. The Bowery,
Chinatown, iashionable Riverside Drive and
Park Avenue, the Battery, Yorkville—all
have been aswering to their names in the
roll call of WRNY's “Side Walks of New
York,? and all are getting better acquainted
with one another.

Once more of the theatre. Stars of “The
Enemy,” “The Vortex,” Channing Pollock,
the playwright himself, and those whom I
mentioned above, have all Dbeen with
WRNY's hig Broadway Revels.

And such novelties! Did vou come hack-
stage with us at “Twelve Miles Out” and
hear the creaking of the boat, and the orders
of the stage hands—or, on another night,
were you with us backstage at “Earl Car-
roll’s Vanities,” where so many of the pret-
tiest girls were? Or were vou aboard when
a phantom ship sailed out of a phantom port,
and able-seamen enacted a sailing vessel leav-
ing port, entering a storm and finding calm
again?

Or when Homer Croy, Will Irwin. Joseph
Auslander, Inez Haves Irwin and Dorothy
Scarborough held the WRNY Literary
Round Table discussion? Every newspaper,
it seemed, had a big story about it.

Of course, the popular music goes merrily
on; and vou can be sure of grand opera and
concert numbers almost any time you tune
in on WRNY.

I'll see you again next month.

v

To Readers of

“THE EXPERIMENTER”

You will find the best features of THE EX-
PERIMENTER preserved in SCIENCE &
INVENTION, besides a brand new “Model
Department”, See the beautiful Silver
Trophy cup for best model each month des-
¢ribed elsewhere in this issue,
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PATENTS oo
COPYRIGHTS
OUR OFFER: 6%*vour Noention
YOUR FIRST STEP before disclosing

an invention. The inventor should write
for our blank form—

13 O b2/
Record of Invention
This should be signed and witnessed and
returned to us together with model or
sketch and description of the invention

for INSPECTION and INSTRUC.
TIONS.

'NO CHARGE FOR THE ABOVE INFORMATION

Our Four Books Mailed

Free to Inventors
Our [llustrated Guide Book

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Patents.
Our Methods, Terms, and 100 Mechanical Move-
ments illustrated and described.

OUR TRADE MARK BOOK

Shows value and necessity of Trade Mark Protec-
tion. Information regarding Trade Marks and un-
fair competition in trade. i

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Countries, and
secure Foreign Patents in shortest time and at low-
est cost.

Progress of Invention

Description of World’s Most Pressing Problems
by Leading Scientists and Inventors.

IMPORTANT

Do not submit your invention to anyone before you furnish proof that the §
invention 1s patentable or application has been filed. IN ORDER TO
HAVE YOUR CASE MADE SPECIAL TO AVOID DELAY YOU
SHOULD TAKE THE PRECAUTION OF HAVING YOUR CASE
MADE SPECIAL IN OUR OIFICE to secure protection, save corre-
spondence and secure early filing date in Patent Office. To secure special
preparation of your case send $25.00 on account with model, sketch and
description of your invention.

All communications and Data Strictly Confidential. Interference and Infringe-
ment Suits Prosecuted. Our Organization offers PERSONAL SERVICE

by Experienced Patent Solicitors and Draftsmen.

We Regard a Satisfied Client as our best advertisement, and furnish anyone,
upon request, lists of clients in any state for whom we have secured patents.

Highest References—Prompt Attention—Reasonable Terms

FEREEEE oo OO WRITE TODAY ccamnaassassmmmnneen
FREE ¥ VICTOR J. EVANS & CO., Patent Attorneys
n New York Offices Philadelphia Offices Pittshurgh Offices
COUPON 1 1007 Woglworth Bldg, 714715 Liberty Bldg, 14 Empire Bidc.
: Chicago Offices, 1114 Tacoma Bldg.  San Francisco Offices, Hobart Bldg.
C L LT T Ly e —— Main Offices, 930 Ninth Street, Washington, D. C.

Gentlemen: Please send me FREE OF CHARGE your books as described above.
Name. ... ... Addressa. sie <m e s o weg i ...
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New York Electrical School :
29 W. 17th St., H
New York, N. Y. :
Please send FREE and a
without obligation to me :
your 64-page book. 1
1

i
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TROUSERS cverlasting steel, nickel plated,
FRIEND Dositively removes bagey knees

and antomaticallv preserves
the creases without pressing. without dampening and so

easily that anyone can adijust it in a moment.
vour trousers in a ‘‘Trousers’ Friend'’ in the evening
and put them on spick and snan in the morning.
Works equally well at home.

very little room in grip,
in Hotel or Pullman,

Order One To-Day: Send No Money
Tay the Postman $1.75 and postage. TUse it thirty days.
If not satisfactory your meney returned.

with order we pay pos

tage.
NELSON MANUFACTURING COMPANY .
San Francisco

55 New Montgemery St.
Sarure An Anenev:

waiting for it. Write to-day,

Returns itsCost
| OVER*OVER

The “Trousers’ Friend”

This scientific device made of

If you remit

The *“Trousers’ Friend'” is filling
a World need. We want you to present it te millions

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
studyv. 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
experience in Electrical Contracting, together with the
skill to install, operate and maintain all systems for pro-
ducing, transmitting and using electricity. A school for
Old and Young. Individual instruction.

Over 10,000 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 vourself 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 com-
pletely all Systems of Ignition, Starters, Lighting and
other electrical equipment on automobiles, motor boats,
airplanes, etc.

Let us explain our complete course to you in person. If
you can’t call, send now for 61-page book—it's FREE
to you.

New York Electrical School

29 West 17th Street, New York
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You can
g money with the WITTE
One-Protit, One-Man Log and Tree Saw.

acres Saws 15 to 40 Cords a Da

and Fellng ees.
make
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TROUSERS

FRIEND Saw_wood —make ties.

Engine also runs other
farm machinery‘.‘ LW,
Broofman says: “'I saw 40
cordsaday.” Big money-
maker. A one-man outfit—
easy torun and trouble-proof

Hang

‘T'akes

,# Equipped NGi_ A
Completely equipped with WitQ Maang(n. speid and powe

regulator, throttling governor and whegls. rite
fo:'( ?r:z::l&;m:;iogjl—;lg obligation. Or, ifinterested,
0 , 3-in-
A o Puns Cataioge. Easy Terms
WITTE ENGINE WORKS
8757 Witte Building, KANSAS CITY, MO,
8757 Empire Building, PITTSBURGH, PA,

Insure your copy reaching you each month. Subscribe to Science & In\’r‘en-
tion—$2.50 a year. Experimenter Publishing Co. 53 Park Place, N. Y. C.
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. Tarrano the Conqueror
' By RAY CUMMINGS
¢ (Continued from page 1007)

Another girl was plucking at me from be-
hind.  Alda shouted: “You shall not have
him!” and cast me off. But I heard her
whisper, “Come outside for a moment—then
come back!”—and then, aloud, she cried to
the other girl, “You shall not have him! He
is coming to watch me dive and swim! 1
am more beautiful than you—you could not
win him from me!”

I let them drag me out into the grove by
the scented pool.

CHAPTER XXII
REVOLUTION!

I realize that I am, by nature, not overly
observant; and in those moments, when I
stood out there beside the pool, I think I
came most forcibly to appreciate how litile
I habitually observe that which is not readily
apparent. An incident now occurred to bring
it home to me; and, quite suddenly, a score
of things which I had seen during the past
two hours at the festival were made plain.

Music, feasting, merry-making, love! In
the midst of it all, an undercurrent of events
was flowing. Unseen events—but I had
partly seen some of them, and now, at last, I
began to understand.

In the main hall of the pavilion, midway
to its roof, a line of mirrors was placed
along the wall facing Tarrano. A hundred
small mirrors, side by side. On them were
moving images of what was taking place in
different parts of the festival—so that Tar-
rano and the others might see the merry-
making, not only in the pavilion, but else-
where, as well. It was interesting to watch
the mirrors—and sometimes amusing. The
scene of a gay battle of boats in a nearby
lagoon ; the diving girls in the pools; a view
from the sky above of the whole scene.
another, looking upward at the color bombs
bursting overhead; a bridge on which a
dozen girls were besieged by as many men,
who sought to climb upward from their boats
underneath, flowers for missiles, and the
alcholite fumes which held off the attackers,
or, perchance, caused a girl to fall into the
water, to be instantly captured.

Other mirrors, eavesdropping upon the
secluded islands, making public, for the
amusement of the spectators in the pavilion,
the furtive love-making of couples who
fancied themselves alone.

All this I had seen. And now I remem-
bered that, occasionally, a mirror had gone
dark, and then turned suddenly to a scene
somewhere else. [ understood now. Quiet
incidents against Tarrano were in progress.
The mirrors were being tampered with, that
none of these events should be shown.

There were, scattered throughout the festi-
val, fully a hundred men of Tarrano’s guard.
Some of them I knew by their uniforms;
others were concealed by red masks and

v

t March Issue of i

‘‘Radio News”’

WRNY Broadcasts Christmas Greetings
from Germany, By Stanley McClatchie.
This article relates the manner in which

the station of “Radio News” broadcast by

an entirely new method Christmas greetings

from the heads of the German government.

$1000 Prize Contest. ““What Type of Radio
Set Does America Want?”

t How Radio Tubes are Evacuated.

By Dr. Charles B. Bazzoni.

t Controlling Power and Motion by Radio.

By A. K. Laing.

An Automatic Double Range Receiver.

By Sylvan Harris.

A Piezo-Electric Loud Speaker.

By R. F. Shropshire.

t Awards of $375 Prize Radio Play Contest

PP D OO OO -

A A b b




Science and Invention for March, 1926

robes like myself. When first we entered
the pavilion, some twenty or thirty of them
had been there with us. But many of them
did not stay; and now I remembered that,
one by one, I had seen them slip away, lured
by the slim, white shapes of girls who came
from the pool to beguile them. |

I realized now that these girls of the |
scented pool were very possibly all working
for Maida. Most daring of all at the festi-
val, these fifty girls who now disported them-
selves in the water at my feet. All beauti-
ful, none bevong the first flush of earliest
maturity. Slight, grey-white nymphs, laugh
ing as they discarded their hampering veils,
tossing their white hair as they plunged
into the shimmering pool. Seemingly the
most seductive, most abandoned of everyone.

Yet, as I stood there, I saw threc of them
climb from the water and, with gay shouts.
rush into the pavilion. Back in a moment;
and with them a flushed man—one of Tar
rano’s guards—flushed and flattered at their
attention. His hat was gone, his robe dis-
heveled, as the girls fought for him. They
stopped quite close to me; and I saw that
one of them was Alda.

e~
! IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-
sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.

|
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Go after the
Big-Pay Job!

““Know electricity as experts
know it and get an expert’s Pay”

ON'T be satisfied to worry along in little

jobs with little pay. Master the liner

points of electrical practice and bring the
big pay job within vour reach. Croft will show
you how. Through his famous books he will
teach you electricity as experts know it _and
put you in line for an expert’s pay. Forty
thousand men are using these hooks to step
ahead—WHY NOT YOU?

A great book on Electrical
Drawing—~free if you order now!

Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. 1If you are interested in
receiving your copy every month, do not
fail to sign this blank.
E ing to do so.

It costs you noth-

Newsdealer

Address oo
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Please reserve for me........ . .copies of
SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name = i
Address o

“You shall not have him!” she shouted
to her companions, “He is mine! He loves
me—mnone of you!”

From her thick hair I saw her draw a
tiny cylinder, wave it in the man's face. And,
with another laugh, she flung her arms around
his neck and fell with him into the water.
I watched the splash and the ripples where
they went down. In a moment, the girl
came up—bul the man did not. In all the
confusion of the crowded pool, it was not
very obvious. But with bated breath [
watched—and the man did not come up.

A dozen, perhaps, of such incidents, which
now, that was alert to understand, were
apparent. The mirrors might have shown
some of them—but the mirrors alwavs went
dark just in time.

Tarrano’s guards were disappearing. And
now I saw a slean skulking in the shadows
of the shrubbery nearby. Aund I noticed,
too, that this pool at my feet had a stream
flowing outward from it—a waterway con-
necting it with the main lake. And I remem-
Sered the Earth-man in sub-sea garb whom

[ had seen. Were there many Earth-men
lown here in the water?
“When Tarrano dances with the Red

Woman, you drop to the floor.”

I remembered Alda’s words and her ad-
mnonition, “Be inside the pavilion.” And
presently I caught her glance as she was |

8 volumes—3000 pages—2100 illustrations—flexible Keratol binding
with the a quicker, surer way to success than the
through his books in easy steps. He gives
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stations and the whole subject. He takes
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A Combined Home Study Course and Reference Library
FREE
No method of teaching electricity offers
modern electrical practice, Croft takes vou
Croft teaches you electrical practice com-
Electrical
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trieal machinery of every type, installation,
operation and repair—wiving tor light and
power—how to do it mechanically perfect,
in accordance with the National Tlectrical
Code—wiring of tinished buildings—Under
writers’ and munigipal requirements—how
to do a complete job, from estimating it
to completion—illumination in its every
phase-—the latest and most improved meth.
o«t:l of lighting—lamps and lighting effects,
ete.

The Sure Way to Bigger Pay

.
Design _ =
———— Big calaries are paid in the electrical fleld for expert knowledge. The man who
knows eleetricity in all its many phases—the man who has completely mastered the sub-
IF YOU ORDER ject from A to Z—ean piek his own job and name his own saluvry. The only way you can
earn more is to learn more. Small knowledge means small pay. Learn the way to
NOW' bigger pay. Become an expert.
FREE TRIAL EASY PAYMENTS
. s q If you decide to take this sure rad to
e — The proof of all we have said is in the ) H - . EInAL
b books  themselves, and it costs _vou g'a“’_';"?f,’]‘gl’D;:.’um':fe&ﬁfn"c‘z ‘;‘;l-‘“’“-'f‘z R
N-O-T-H-I-N-G to cxamine them. They a month. You do net have to ser}g ':: Aotk
are no charges of any kind to pay. We B3y g see the hooks.  On receipt of‘vg’u:'m;!‘-e"
cari - . . 4 E S. 3 irst
YOU SAVE ‘i}]eré“”n‘é “16 stend medh?otl\s to 3b°“ &?1 payment of $1.50 we will send you your
ays’ examination and let you be the free copy of Bishop’s Eleetri ’
$10.50 sole judge as to their value. and Design. o setrical Drafting
AND HAVE
10
MONTHS
TO PAY
—
2
NO MONEY
IN A FREE
¢ Examination
ADVANCE Coupon
McGraw-Hill
Book Co., Inc.,
370 Seventh Ave,,
New York
SEND YOUR ; i Sl ™
P entlemen:—Send me the
COUPON ; 2’ LIBRARY OF PRACTI
NOW ; CAL ELECTRICITY (ship-

ping charges prepaid), for 10
day's fre= examination. i
factory, I will send $1.50 in ten
days and $2 per month until the spe-
'0‘ cial price of $19.50 has heen paid.
not wanted. I will write you for return
shipping instructions. Upon receipt of my
first payment of $1.50 T am to receive a free
copy of Bishop’s Electrical Drafting and
Design.

McGraw-Hill
Book Company,

INC.

37OSeventhAvenue NAME s amae. . camf st ddeoschaiosnsss ceeene
New York Home Address .... ......cccoivnsn 50000000C
City and State .............oev.tn .

Emplosed by . ... it e

Occupation .. «..vvvrinnannanaaaa S.I. 3-1-26




1046

WARNING!

You can't become an l

16,000 men

in my big
And 1 know how long it will take
you to become an electrical expert.

1 know what every electrical school in

1 have trained
schools.

America offers its students. And 1 have
proved that my way of teaching electricity
is the right way!

1 don't promise you a big-pay electrical
job 30 days after you enroll for my course.
But—

No matter what proposition any
other electrical school offers you
1'll guarantee to give you more and
better training for the same
money!

1 wouldn't dare print such a guarantee
unless 1 could back it up. But everybody
knows that National's Electrical Course is
the most thorough of its kind. Famous in-
structors train you. You use as few books
as possible. Work right with the instructors
on a half-million dollars worth of new elec-
trical equipment. Learn by doing.

I Help You All
Through Your Life!

When you enroll for my course you are
entitled to stay in this big school all your
life. You can take part of my course—for
many of my departments are as complete as
some schools’ full coursesl—and come back
years later to take the rest, at no extra cost.
1 don't rush you through half trained. Na-
tional stands behind you all through your
life to help you to learn more and earn more.

hen you train at National you are right
in the heart of California’s tremendous hy-
dro-electric development. Hundreds of big-
pay jobs now open right here.

With National Training You
Know MORE than Other Men

How can you hope to be a foreman or
superintendent — or hold any other big-
salaried electrical job—unless you know
more than the other men? National-trained
men do know morel~—And I'll help you land
a real job at real payl

My Free Book Tells the Truth

Don’t be misled by promises. Get my free
book of facts. It tells the Truth about the
electrical industry, Learn about by sensa-
tional Lifetime Scholarship—the greatest
proposition ever offered any man who seri-
ously wants to learn electricity right and
earn real money. Ever statement | make
here is backed by 21 years experience
teachmg men like you. | guarantee my train-
ing. And if you want to be a real Electncal
Expert instead of a “half-baked dub” you'll
mail this coupon for my frece book and learn
the facts before you dcceide.

NATIONAL

Electrical School
Dept. 546, 4004 So. Figueroca St.,
Los Angeles, California

want to know how to make

BIG &

[ ]
] MONEY in Electrical Work. Send your i
8 FREE book. []
[}

poised for a dive—and
me to leave,

Wrapped in my drab cloak, I went back
inside. The merry-making had increased;
the place was more crowded than ever.
had been there but a moment when a gong
sounded. The music stopped. In the hush
Tarrano, on the balcony, rose to his feet.

“The tri-night hour® is here.” He re-
moved his mask; his face was grave, but a
slight smile curved his thin lips. *“Let us
see ourselves now as we really are.”

He slipped his robe from his shoulders
and stood in his festive costume. For so
slight a man, I was surprised at the strength
of him. DBands of gold-metal encircled his
naked torso; a broad girdle of purple cloth
hung from his waist. His bare limbs were
lean and straight; sandals of red were on his
feet. And a “band about his forehead with
a single feather in it.

Yet, for it all, he was no male nade, but
every inch a man. Gravely smiling, as,
with a gesture, he bade them all discard
their masks and robes. From overhead the
colored lights turned white. And in the
glare, the robes and masks were dropped.
Costumes grotesque, some of them; others
symbolic; others merely beautiful. Vivid
colors, needing nothing save the white light
to display them. Dancers daringly garbed,
with whom the girls from the pool now
mingled.

A moment of breathless silence; then
ripples of applause from the spectators. And
then the music and the dancing went on.

Barbaric costumes? Some frankly imi-
tated the by-gone ages of Veius, Mars and
Earth. But the spirit that prompted them
was decadence—nothing more.

Presently, as I stood unmasked in my
effeminate garb, holding myself aloof from
the girls who would have carried me off to
the dancing floor, I saw the roof of the
pavilion roll back. The open sky spread
above us. And from it came down an ef-
fulgence of silver light, from a source high
overhead. It bathed us all in its soft radi-
ance; and, simultaneously, the lights in the
pavilion went out. A single golden shaft
rested on Tarrano. Elza, Georg and Maida
were still there. In the golden light I could
see them quite plainly—could see that Elza
was flushed with suppressed excitement. Not
the alcholite fumes now. Georg, too, seemed
very alert. And Maida. There was, in-
deed, a tenseness about them all—an air of
vague expectancy which made my heart beat
faster as I realized it.

Was Tarrano totally unaware of what
was about to happen? Was he unaware of
this hidden, lurking menace to him, which
now, to me, was so obvious? I could not
believe that; yet, he was imperturbable,
solemn as ever.

A shaft of golden light upon Tarrano.
The darkened chamber. The silver radiance
coming down upon us in a shalt from the
sky. A hush lay upon the room. The music
had ceased; now it hegan again, very soft,

it seemed directing ]

ethereal. Everyone in the room was gazing
upward. IFrom high overhead in the silver
shaft a shape appeared, slowly floating

downward. A woman’s figure. It came
down, supported by what mechanical or sci-
entific device I never knew. It seemed float-
ing unsupported.

Within the pavilion, suspended in mid-air,
I saw that it was a woman in filmy red veils.
Poised on tip-toe in the air. Arms out-
stretched, with the red veils hanging from
them like wings. A woman fully matured.
White hair piled in coils on her head, with
a huge, scarlet blossom in it. A face, some-
what heavy of feature, powdered white;
with glowing eyes, dark lidded; and a scarlet
mouth. A face, an expression in the smoul-
dering eyes, the full lips half parted—a face
and an expression that seemed the very in-
carnation of all that is sensuous in humans.

*Half-way between midnight and dawn.
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100 Famous U.S. Army
Aeroplane Radio Sets

TRANSMIT
aseisve
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Made By Western Electric Company
5 Tubes for Transmitting and Receiving

Here is your opportunity to get most wonderful Radio Set
on the market. Receives and transmits by turn of switeh.
Receiving range 190 to 600 meters. A slight change neces-
sary to transmit on assigned amateur wave lengths. Lives
depended on reliability of this set during war. Rubber cush-
ioned and insulated throughout. No vibration—statie or dis-
tortion. Ideal for Home—Auto—Boat—Clubhouse or Portable

$30.5

SPECIAL PRICE OFFER

While They Last—Reg. $138 Set Only

We understand these sets cost the government $138. Only by
special arrangements were we able to get 100 scts and offer

them to the publie at this sensational price. Regular stand-
ard equipment is used for receiving. Any transmitter tube

having same base as \W. BE. Co. power and oseillating tube
may be used with this outfit. The greatest buy inradioToday.

! ' Write today for complete details. Orders
DONT DELAY will be fllled in rotation. At $39.85
price 100 U. 8. Army Rroadcasting and Receiving Sets won’t
last long. Reserve yours today!

WARSHAWSKY & CO.

1515 South State Street. Div. 81-3, Chicago, 1l

Specialists!
Rare Gas and High

Vacuum Products
Neon—Helium—Argon

E specialize in construction and de-
velopment of all types of special
thermionic valves, Neon glow lamps,

Neon arc lamps, Mercury arc lamps, hot
cathode and gas filled rectifiers, tubes
utilizing the alkali and alkaline earth

metals, and photo sensitive apparatus. We
supply testing apparatus for capacity and
resistance measurements using Neon lamps,

Safest and Quickest Method
Also, high vacuum pumps, manifolds, etc.,
made of lead, lime pyrex or quartz glass.
Special high frequency apparatus for elec-
tronic bombardment.

Flashlamps
1. Neon flash lamps for oscillographs, wave-
meters, etc.
2. We are the makers of Hyvo
safe high voltage indicator.

the really

3. Newest developments in photoelec;ric
cells. Also 3 element sodin-potassium
tubes.

$10.00 each. Complete equipment for high
vacuum work installed.

RADIO ELECTRICAL WORKS

Research Division

23 W. Union Syuare New Yok, N. Y

Get a Handy Binder for your
SCIENCE AND INVENTION.
Holds and preserves six issues,
each of which can be inserted or
removed at will. Price 65c. Ex-
perimenter Pub. Co. Inc, Book
Dept., 53 Park Place, New York.
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The Red Woman! The living symbol of
all that lay beneath this {festive merry-
making.

The Red Woman'!
hovered there before us.
light now came down from above. It caught
her, bathed her in its lurid glow. On her
face came a look of triumph, and a leer
almost insolent, as slowly she began flutter-
ing through the air toward Tarrano. He
rose to nicet her. Whispered something aside
to Elza.

Close before him, the Red Woman hov-
ered. And now a circle-dais from the floor
came up to her. She rested upon it; began
a slow, sinuous dance; onc by one loosening
the veils; the red light deepening until it
painted her body red in lieu of the draperies.

No frivolous mockery here. Intense,
smouldering eves as she held her gaze on
Tarrano’s face and slowly raised her arms
in invitation to him. At her gesture, he
rose to his feet. Yet I Lknew he was not
under her spell, for his lips were smiling,
bantering.

But he rose obediently, and stepped from
the balcony to the upraised dais. Around
his neck the Red Woman wound her arnis
white arms stained red by the lurid light.

A flash! I did not see from whence it
came; but within me some subconscious im-
pulse made me drop to the floor. The light
from overhead was out. Momentary dark
ness. A woman’s scream of terror. Then
others. The sound of rumning feet; bodies
falling. Panic in the crowd. Confusion
cverywhere.

Then light from somewhere came on. Peo-
ple were trampling me. I fought them off,
climbed to my ieet. On the dais the Red
Woman lay dead. Huddled 1 a heap, with
a brand of black scaring her {forehead.
Slaans were leaping about the room—
huge, hali-naked men—brandishing primitive
knives. [Flashing steel, buried in the backs
of the fleeing merry-malers. Other figures-
ILarth-men they seemicd—gripping the slaans,
staying their murderous fury.

Tarrano? I did not see him at first. The
air above the floor of the pavilion was full
of snapping sparks—a battle of some un-
known rays. The mirrors were shattered:
glass from them was falling about me. Then,
i the semi-gloom on the balcony, Tarrano’s
figure materialized. Invisible before, the
hostile rays upon it now made it apparent.
But Tarrano seemed prool against the rays.
1 could see he was unharmed; and as he stood
there, no doubt using a curved, duplicating
beam, the like of which I have seen used
in warfare, the image of him seemed to
shift. Then it doubled—two images, one
here, one further down the balcony. Then
still others—appearing and «isappearing,
always in different places, until no one could
have said where the man himseli really was.
A dozen Tarranos, each enveloped in hostile
sparks, each with his face grinning at us
in mockery.

Abruptly, I heard Georg's voice shout
above the din: “Elza! Elza is gone!”

The images of Tarrano faded. He, too,
was gone.

And then I saw Maida on the balcony,
standing with upraised arms. Her voice
rang out.

“Down with Tarrano! Death to Tarrano!”
And then her pleading command :
“Slaans, no more bloodshed!
slaans, to yvour Princess Maida!”

And Georg calling: “Loyalty, everyone, to

For a moment she
A shaft of red

Be loyal,

vour Princess Maida. Lowvalty! Loyalty!
END OF PART NINE.
E $ 5,000.00 in
| TPRIZES |
1E for models made of matches. Read j
iF all about it on page 998. (’
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PLAY A SAW

Popular!
Amaze Everyone—
Play for Money or Fun

ONDERFUL music from a saw —
sweet and mellow like a rare old
violin. Tone effects that are positively
startlitg — all so unexpected that nothing
compares with it in winning instant popu-
larity in your social group or as a salaried
entertainer. And it’s so easy!

Just tc prove how quickly you can learn,
I'll send you a genuine ‘ Musical Saw”
(speciel temper, process patented) for
FIVE DAYS’ TRIAL. 1 guarantee that
in 24 hours you can play tunes like “Old
Black Joe” and “Home, Sweet Home”.
Then the latest jazz and song hits, oper-
atic and classical music. Amazingly simple
— no notes to read, no dreary practice.

Thousands Successful by My Method
Just three short, simple lessons reveal every
secret of my 12 years’ success as a professional
saw musician—secrets with which I have taught
thousands. Many of my pupils are on the vaude-
ville stage, playing in dance orchestras, making
big money as entertainers, Let me prove that
you, too, can quickly play like a professional—
amaze your friends and always be in demand
at parties and entertainments.

Phonograph Record FREE!

Double-disc. demonstration-size phonograph rec-
ord of two beautiful "Musical Saw’ selections.
Enclose 10c (stamps or coin) to cover handling
and postage. You'll wonder that a

saw can produce such marvelous mu-

sic. But the record proves it. Mail

coupon and check both spaces if you

want the record. Let me show you

letters from pupils who are now

stage celebrities. Mail Coupon!

Chnr!es
booked to pluy saw paying his

Guglieri, °*’Bud’’

wa:
solos in . Broadway round thewnrhi wnh
{New York) motion the Musical Saw,

plcture theatre, now in Europe.

of six leading stations
mcludm. nnDDearnnc

sblpLEVlATBAN"

Mussehl & Westphal

ort Atkinson,Wis.

Gamble Is broadcasting. celehrity 4
has delighted audiences 4

C. J. MUSSEHL.
Pioneer Artist on
the Musicn! Saw,
has taught thou-
sands to become

igh - Pnce.d n.

A

I

1

I

[

C.J 1

Mussehl

Pres. I

MUSSEHL |

o, & WESTPHAL |
/335 W.Water St.

74 Ft. Atkinson, Wis. |
Without obligation |

to me, send me, post- I
paid: [J Full particulars
" _about FREE TRIAL OF- |
* FER. [J Phonograph Record |
(Send 10¢ to cover handling
* and postage if you want record). |
|

|

{

1

1
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iation

Brings Quick
Success

O young men of daring no other
field of work offers such a fascina-
tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically

in its infancy.
get in.

But now is the time to

Amazing Opportunities
in Airplane Industries

In the automobile industry and in the moving
picture business hundreds of men got rich by
getting in at the start. They made their success
before others woke up. Today, these lines offer
no greater opportunities than a hundred and one
others. BUT AVIATION IS NEW. Get in while
the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is
like reading an interesting book that tells you
things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time.

Onestudent,S. F.McNaughton, Chicago, says:
“Your lessons are like a romance, and what

Fascinating
—Daring—
Big Paying
Prepare Now for One
of These Positions
Aeronaatical Instructor
$60 to $150 per week
Aetonautical Engineer
$100 to $300 per week
Aeronaatical Contractor
Enormous profits
Aeroplane Repairman
$60 to $75 per week
Aeroplane Mechanician
$40 to $60 per week
Aeroplane Inspector
$50 to $75 per week
Aeroplane Salesman
$5000 per year and up
Aecroplane Assembler
$40 to $65 per week
Aeroplane Builder
$75 to $200 per week

is more, after one read-
ing, the student gets
athorough understand-
ing. One never tires of
reading them.” James
Powers, Pa., another
student, says, “l am in-
deed surprised that
such a valuable course
can be had from such
practical men for so
little cost.”

Personal

Instruction
by Experienced Men

Men who have had ac-
tual experience give
you personal attention.
They select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. [Each lesson is
easy to read and un-
derstand.

Get Big FREE Book—Now

Send coupon below for New Book, just out, **Op-
portunities in the Airplane Industry.” It is in-
teresting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these books—
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave., Dept. 1423  Chicago, Ill.

American School of Aviation
3601 Michigan Ave., Dept. 1423 Chicago, Ill.

Without any obligation, send me your Free Book,
“*Opportunities in the Airplane Industry’’, aleo infor-
mation about your course in Practical Aeronaatics.

Name

Street

Is Einstein Right ?
By PROF. DONALD H. MEN-
ZEL, Ph.D. 4
(Continued from page 991) 1:

PO RO S TP re Te |

"o b

made to move in the direction of the arrow
it also appears obvious that the flash which
coes over the path AB will be the victor;
owing to the fact that the other ray will have
to chase a considerable distance after the
mirror C in order to be retlected. The
greater the velocity of the table, the greater
the interval between their returns until, when
the table was moving with the speed of light
—186,000 miles a second—the beam would
never return because it couldn’t catch up
to the mirror.

When an experiment much resembling this
one was performed, it was found that the
{wo rays continued to arrive simultaneously
no matter what the direction or velocity of
the table. We accept the experiment, in
spite of the fact that it scems contrary to
experience.  The unexpected result could be
explained if, due to the motion, the distance
AC had been shortened. A simple computa-
tion shows that for a speed of 161,000 miles
a second the amount of this contraction
would be just one-half. This conclusion is
contrary to experience—at least at first sight
—but for all we know, we may actually
possess that velocity. The mind refuses to
grasp or accept the thought, but the rela
tivist may defy anyone to prove that he is
not three feet long when lying on the table
and six feet when standing upright (sce I'ig.

2) for any measuring stick we may try to.

use will shrink in the same proportion. \When
prone, a man will measure six “half-ieet”
and when upright he will lengthen to his
“normal size”—if that expression has any
meaning.

Notice that the above conclusion is derived
{from experiment. In a similar manner we
may prove other facts just as paradoxical
as the above. Yet, if length behaves in such
a curious manner, we should not be sur-
prised to find that mass and time, also, act
in a manner contrary to experience. The
mass of a particle is found to increase with
the velocity. Space is beirt near very massive
objects, so that a ray of light passing near
it would not proceed in a straight line. A
clock on the sun will go slower than a clock
upon the eaith, because of the more intense
gravitational feld.

The Einstein theory, thus, predicts a num
ber of things which may be tested experi-
snentally. One of these is shown in Fig. 3.
Newton's law of gravitation predicts that
the motion of a planet around the sun will
be in the form of an ellipse. When the
planet 18 nearer the sun it is obvious that the
force of gravity will be greater and so the
planet will move more rapidly than when
farther away in order to keep from falling
into the sun. According to Einstein, then. a
planet will weigh the most when moving the
fastest. Of all the planets, Mercury shows
the largest variation in velocity, and there-
fore the greatest variation in mass. Due to
this, the planet will speed up just a trifle
more than Newton’s theory requires and, in-
stead oi revolving exactly in an ellipse, will
change its direction as shown in Fig. 3b.
Iie motion. as predicted by Einstein, i1s that
of the second case and, thouglh differing verv
minutely from the ellipse of Newton, the
observed discrepancy was sufficient to lead
astronomers at one time to propose- amend-
ing the law of gravitation from the square
of the distance to the 2.00000016 power ot
the distance.

Finstein also foretold not only the fact

. that light would be bent in passing near the

gravitational field of the sun, but also stated
the exact amount of the deflection. His
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inch x 5 foot O'_uic_k’,Changc Gear
Screw Cutting Lathe

Principal Features of the =
New South Bend Lathe | |

—heavier, stronger, greater belt power 'E =
—equal in accuracy to any other make =
of lathe I
—new in every one of its 352 parts |E
~—built in 96 sizes, types and patterns u

—a precision lathe for making the

finest tools, guages, etc.
—sells at prices that are attractive
—a remarkable value for the money
—easy payment plan for those who
desire it.

Investigate the New Line of South Bend
Lathes before you buy. Write for prices.
South Bend Lathe Works
504 E. Madison St., South Bend, Ind.

5:i-Day or No Pay
Magic Dot Does It

Amazing little inven-
tion actually anchors
new kind of support.
It weighs little more
than a collar buttonand
is revolutionizing the
treatment of rupture,
Sold on free examina-
tion privilege. Results quick. Clean com-
fortable. Why wear ox-harness when this
remarkable new appliance awaits you?
Write today for the most interesting free
book you have ever read. The New Science
Institute, 4521 Clay St., Steubenville, Ohio.

Chemical

Experimenters!
Send for our Free, Illustrated
Price-List of
CHEMICALS, APPARATUS,
REAGENTS, ETC.
BAKER & UNVERHAU, Dept. S

Hicksville, L. L., N. Y.

Jegin Today—Write for My FREE BOOK. i can make
a good penman of you at_home during spare time.
Write 'Por my FREE BOOK, *‘How To Become a
[jGood "It i peci and tells how

others masterad penmanahip by the Tamblyn System.
¥ our name wlil be elegantly written on a card if you
enclose atamp to pav postage. Write today for book.
F.W.TAMBLYN, ;o4 RidgeBidg . Kansas City, u.s.A,

e Young man, learn aviation.
N Build this elassy plane and
Ny ' learn to construet and oper-

%\ ate aireraft. Use your motorcyele
engine or our ‘‘Meteor”” 20 h.p.
motor. We furnish parts very rea-

sonable to build this wonderful

little ““Meteorplane™ the \World‘s
first  suecessful Light Plane.

Send $3.50 for complete set of

/s blue prints and parts price

7/ list of this latest Model M-T-2.

7 IRWIN AIRCRAFT COMPANY

{30-0-Street,

Sacramento, Calif.
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calculations have been verified in a remark-
able manner. (See Fig. 4.)

At first glance it might appear that his
statement that clocks upon the sun would
run slower than clocks on the ecarth would
admit of no experimental proof. An atom,
however, might be said to be Nature’s clock,
since the color of light it emits depends upon
the number of wvibrations per second which
it gives out. An atom on the sun should,
thercfore, give off fewer vibrations per sec-
ond—that is, the light emitted would be of
a slightly different color than it would have
on the carth. Again the change is minute,
but the observations confirm the theory.

The most recent test of relativity was
made at Mt. Wilson. A certain star was
known to have a gravitational field approxi-
mately 500 times that of the sun. The ob-
servations show that the colors radiated from
the atoms of that star arc exactly that pre-
dicted by the theory—a final and convincing
proof of the theory's correctness.

Professor Dayton C. Miller of Cleveland,
Ohio, has recently completed a series of
tests with an apparatus similar to that dia-
grammed in Iig, 1. The results obtained
did not quite confirm those of the first ex-
periment—that both flashes should return at
the same time* No definite conclusion
could be drawn from these tests, however,
for, while the results did not confirm Ein-
stein, liey were also in disagreecment with
the simpler prediction computed from the
known velocity of light and velocity of the
apparatus which, of course, shares the veloc-
ity of the carth.

In order to explain the fact that light
appears to travel in waves, physicists had
postulated the existence of the “ether’—a
hypothetical medium which was a perfectly
frictionless fiuid which permeated all space.
It has been pointed out that the result of
Professor Miller's work could be interpreted,
if the medium in which the light waves
traveled were dragged along with the mov-
ing earth as shown in Fig. 5, accounting for
his observation that the observed drifi was
greater at the top of Mt. Wilson than at
sca level.

Now, if the ether were carried along by
the carth we should observe a displacement of
the stars as in the diagram. Such a be-
havior of the ether is also contrary to the
above definition—irictionless. I‘urthermore,
since 4 more recent experiment by Profes
sors Michelson and Gale, of the University
of Chicago, reaffirmed the fixity of the
ether near the earth, we would seek another
explanation of Professor Miller’s result.

In the meantime, our faith in the Einstein
theory of relativity is unshaken. We regard

it as definitely proved—not by experience, |

but by experiment, which should be the fund.
amental test of reality.

*For details of this experiment see article in
SCIENCE AND INVENTION for September,
page 411.
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$6,000,000,000 in
Building

Train at Home for Big Money in
This Fertile Field

Six Billion Dollars in one year! Think of it!
Today Building is probably America’s greatest
and most profitable industry. Here is a field
whose future is insured by the normal growth in population and
the industrial expansion of our country. There is a big building
shortage now and many competent observers predict that our larg-
est cities will be practically rebuilt in the next ten years due to
ever higher standards of living. Six Billion Dollars spent each year
in building means fortunes for thousands who have the vision to
grasp the opportunity open now to get in on the ground floor.

Get Into Big Pay This Easy Way

Architectural or Building Draftsmen are needed everywhere. Get out of
the low or moderate pay job. Step into a real job. You can do it with
training in Architectural Drafting. Salaries are big because of the tre-
mendous demand and the shortage of trained Building Draftsmen. Work is
steady and you have a splendid chance to go into business for yourself. This
is the opportunity offered to you by this old established
school of Architecture and Building Construction. Step
out of the $40 a week class. Learn how to earn $50 to
$100 a week—and later $5,000 to $10,000 a year as
chief or superintendent.

$9,000 in Four
Months
“1 have made $0000
in 4 months on nine
buildings™” writes
Wm. ], Petrasek,
Chicago, I11.

as
@ aftsman.
gﬁc‘;\:‘rg t%r Chicago
Tecls, £ . Shafner,
Geohuley. Tenn.

In Chicago
Earn While
You Learn

2T

Train at Home—Earn as You Learn

No need to quit your present job. Keep your present income and
prepare for a bigger one. Our simple “Practice Plan Method” will
qualify you quickly in your spare time. Into it has gone over 25 years

of experience and the best knowl- - _

edge of our large stalff of architects DFREE TRIAL |
Al » LESSON
LAND -BI-D_E P IN‘rs

and builders. Tt is simple, com-

plete, resultful. Practical, success-
Just to show you how easy it is
tolearn Architectural Drafting

Building
Short Dzy or Evening
Couysesoffered in Build-
ing Construction and
Drafting in our Chicago
School. Part time posi-
tions defray living ex-
penses.  72-page ‘' Blue
Book’ tells all. Ask for
itif interested in coming
to Chicago to attend the
College.

qu‘ﬁe Moonv’év.&trnv)ovspherev J‘ ,

By PROF. DONALD H. MENZEL, Ph.D.
(Continued from page 1005) '
Dataacaaaas ot ao e iaenania. I
sure exerted by one cubic inch
panded to fill a volume of two cubic feet.
Fig. 2) it is still far from zero.

While usually we think of the word “vac-
uum” as appertaining to a space which con-
tams nothing at all, this ideal state cannot
possibly be reached by pumps or other
physical means available to us. For a given
temperature, the pressure is proportional to
the number of molecules present. At ordi-
nary pressure, a cubic centimeter of gas con-
tains about thirty million, million, million
molecules. Dividing this number by 3,600
still leaves a huge quantity of molecules and
a lot of atmosphere for the moon. The
statement of the astronomer, “The moon has
Iittle or no atmosphere,” should, therefore,
be interpreted advisedly.

i

[
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{ul builders guide you. Lessons in

plain English. A common school-
by our method, we will send
you a Trial Lesson and Rlue

ing is all you need. Get the facts
now—today.
Prints Free. Test vourself and
see how you like the work. Send
no money—just the coupon.
Get this Free Lesson now with
our Big Book of Opportunity
also free. Make your first step
,today—it costs you nothing.

This $25.00 Drawing Outfit
Sent without extra cost. Good for a lifetime.
Miil the coupon and learn how to secure this
valuable outfit.

Chicago Tech. College, Dept. 345 Chicage
Tech. Bldg., (18 East 26th St., Chicage, I}!.

Send me, without obligation, your Free Trial Les-
sen, Blue Prints and Book of Opportunity. | want te
know how to become a Building Draftsman. It is
understood that no salesman will call on me.

CHICAGO
TECHNICAL COLLEGE

Dept. 345 Chicago Technical Bidg.

J Aooress
4oty or Town

118 E. 26th St. Chicago, I11.
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‘Cleaning Up
$250 aWeek”

writes Recent Graduate

CARTOONING rérne
-Its Amazingly Easy /

S it easy 1o make big money as a car-

toonist? Here's positive proof—a let-
ter from a graduate of the Washington
School of Cartooning. “I want to tell you
that I am having a wonderful success’
writes this student. I have been with
the Evening Times and Sunday Sun here.
I am now working for myseli and sure
find all I can do. I TFIND NXNO
TROUBLE IN CLEANING UP IN
THE NEIGHBORHOOD OF $250 A
WEEK. I have my own syndicate and
am gradually branching out into a good
feld. I am sending you one of my sample
proof sheets, also a write-up which T got
while with the Lwening Times. Thanking
you for my success, I remain,

Yours very truly, R.P.”

Learn Cartooning—The Easy
Sure Way

You, too, regardless of how little you
know ahout Cartooning mow can casily
qualify for a position in this attractive
high-salaried business—just as this wide-
awake student has. This home-study meth-
od starts you at the simplest fundamental
principles of cartoon-making and takes
you through every branch ol humorous
and serious cartooning. You will be amaz-
ed at how quickly it teaches you to draw
salable work. Many students of this meth-
od began to sell their drawings before they
were half through their courses. The
training paid for itseli long belore they
finished it.

Learn cartoouning this easy way. Enjoy the
fascinating life of a successful cartoonist—easy
hours, freedom from routine, your owr boss,
and $3,000 to $15.000 a wyear from this work
that ts play.

Send for FREE BOOK

Learn more about the thousand wonderful op-
portunitics now open in Cartoouning and details
about this remarkable home-study method. A
handsomely illustrated hbooklet has just been
prepared which. upon request, will he sent to
vou without the slightest obligation. This book-
fet gives a thorough outline of tlie cartooning
field and explains in detail this wonderful new
method of teaching Cartooning. Send for it to.
day! Washington School of Cartoorting, Room
263-D, 1113 15th St., N.W,, Washington, D. C.
------------ﬂ-----ﬂ-------
Washington School of Cartooning
Room 263-D, 1113 15th St, N.W,,
Washington, D. C.

Please send me, without obligation. vour Free
Booklet on Cartooning and full details _of your
home-study method ot teaching Cartooning.

NAIIE . o v e oo snes s e Ee
(Print Name Plainly)
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Training Wild Animals |
By DR. ERNEST BADE )
(Continued from page 989) )
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until, finally, the creature can do them all
with automatic certainty. If, during a per-
formatnce. something untoward happens so
that the animal loses its thread of continuity,
the tricks must all be done over again from
the beginning, for it cannot start in again at
the place it left off. The animal can
only do its tricks in a certain rotation. This
is an important consideration that must be
kept in mind in order to form an opinion
of the performing “artist.”

LION LEAST INTELLIGENT

Tt is a fact that the mentality of all beasts
of prey is low. It is brute force that counts
in their native haunts. And the lowest men-
tality of all beasts of prey is, undoubtedly,
that possessed by the king of beasts, the
lion. Even a glance at the massive skull
with its tiny brain is sufficient proof thereof.
This first impression is still further height-
ened while watching the performance of
trained lions. Then it can be seen how in-
finite was the patience of the trainer in
teaching even the simplest of tricks. In
addition, the lion is the personification of
cowardice and shows mnot the least trace
of character. He is deadly afraid of the
long whip of the trainer, and crouches, full
of fear, as close to the ground as possible
when he is being punished, should it be im-
possible to hide in some dark corner. But
once roused to anger he is like a locomotive
and charges anything that has aroused him,
and there is little indeed that is able to
swerve him from his intended victim.
TIGER MORE INTELLIGENT THAN LION

The tiger is far more intelligent than the
lion. Ilc is a large striped cat which, under
correct training, has confidence in his traincr,
The tiger purrs when he sees persons known
to Lim and comes close to the hars of the
cage, arches his back and permits his fur
to be stroked. Things are quite different
when the animal is in the big cage together
with man and the restraining bars between
them are gone. Here he refuses to be
petted and the hand that then (ares to come
too near would soon malke the acquaintance
of his sharply clawed paw.

This greater intelligence of the tiger makes
him a more dangerous beast to work with.
He quickly learns the things required of
him and will later gladly periorm the tricks
(hat have been taught him. It is the tiger,
when tigers, lions and bears are performing
in mixed groups, that is always first in tak-
ing his required position. Then come the
bears, while the lions must be given more
specific  commands, intensifiel by a few
touches of the whip, helore they know what
is required.

Really tame tigers arce far rarer than
tame lions, the former always retain a cer-
tain amount of independence. Such tame
tigers are never as lazy as tame lions. The
tigers are always doing something. Now
thev play with their tails, then with their
paws, again they stand on their heads or
assume grotesque and almost impossible po-
<itions, In short, they are just like a cat, a
large striped cat. but still a cat.

pe—— e e e e e s S

$11,000.00 Challenge

SCIENCE & INVENTION and Joseph F.
Rinn will pay this amount for positive dem-
onstration before our experts of spirit mani-
festations. ectoplasm, spirit slate writing, et
cetera. Read details of our challenge in
August, 1923 issue of SCIENCE & IN-
VENTION.
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LKENEW =
30 DAYS FREE TRIAL

Save more than half your cost on a machine
literally likenew! Thisis the latest Model No. 40,
with the exclusive Remington ‘‘Self-starting”’
feature, the mostpopular typewriter ever built.

The best buy of the year—the biggest type-
writer value ever offered. Actual cash saving,
$64 on new machine — $20 to $45 on rebuilt. Like
new ; perfect appearance and working condi-
tion. All late improvements: column selector,
2-color ribbon (automatic reverse),back spacer,
variable platen release, latest style paper fin-
gers and guide. Up to date in every way.

Standard keyboard ; 84 characters, All visible. Will write
on a postage stamp. Guaranteed 5 years. 30 days FREE TRIAL,

Satisfaction or money refunded. Write for details. A
posteard wilt do.

Cut Prices on All Standard Makes
LINCOLN TYPEWRITER CO,, Inc.
Raenicas leading Irdependent lyoewrier Hovsg
Pept. 25, 298 Broadway, New York City

A Complete Conservatory Course
B M il Wonderful home study music lessons under
y AUl great American and European teachers.
Endorsed by Paderewski. Master teachera guide and coach
you. Lessons amarvel of simplicity and completeness.

The only recognized Conservatory of Music giving lessons
by the UNIVERSITY EXTENSION METHOD.

The ideal of & genuine Conservatory of Music for home
study'based upon lessons containing the cream of the life's
teaching experience of Master Musicians, reinforced by the
jndividual instruction of specialists, ianow attained.

The instruction of @ master—the individual
touch of an accomplished teacher—is yours to
command from the very moment you enroll.

The University Extension Conservatory, by adopting the
Personal Instruction Method, has placed home musie study
beyond question as to results. Anyone can learn at home.

Write telling us course you are
Any lnStrument interestedir‘ng—Piano Ha¥muny,
Voice, Public School Music, Violin, Cornet, Mandolin, Guitar,
Banjo, or Reed Organ—and we will send our Free Catalog
with details of course you want. Seind now.
UNIVERSITY EXTENSION CON SERVATORY
272 Siegel-Myers Building Chicago, Illinois

Looks Like
a Real
Protect yourself from toughs g

and hold-up men. Most amaz- <
ing automatic 4}¢ in. long;

gun-metal finish. Can’t tell from

real atuomatic until you pull the .

trigger and presto! you have Opera Glass,

Pocket Mirror, Magnityiag 615&5. Telesco

= -— Reading Glass, Mir-

101 ial, Com- |
yass, ete. Loads of
un! ugeful, instruc-
tive. A real protector

Y SendNo Money?
MAKES 10 Jyst send name. On arrival

USEFUL of o Automatic' depusit with Pogtman

ARTICLES .Y plus a few pennies postage. Satis-

BuppR, dimited, Order o e Cntklg sent. LRER:

FERRY & CO., Dept. (953, 3224 N. Halsted St.. Chicazo. tlle

PTURE

Try this to be

rid of Rupture
Immediate and permunent relief and
comfort is assurcd to rupture sutferers
by the Nchuiling Rupture Lock. It seals
in the onenins. No elastic bands. eruel
springs or binding braces. Nothing to irri-
tato onm chafe. No harness to wear. A sim-
ple device. Relief, comfort and safety result
from its use. ‘Write for tree book and trial

offer.
SCHUILING RUPTURE INSTITUTE
182 Murphy Bldsd.. Indianapolis, Ind.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl,
N. Y. C.
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RADIO
WRINKLES

NDER this heading we are going to

publish items of interest to everyone
who likes to build radio instruments, In
order to continue this department it is nec-
essary for our readers to tell us about their
latest experiments. Write us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us
along with a few sketches. Our regular
rates will be paid for this material Be
brief and try to put everything in the draw-
ing. Don't be too claborate. Address
“RADIO WRINKLES” Editor, care of
SCIENCE AND INVENTION.

MRS e S e )
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Short Wave Arrangement

When building an ultra short wave receiver or
one designed to operate below 20 meters, it is
absolutely essential that every precaution be
taken to eliminate losses throughout the lay-
out. One of the most important points in
radio receiving set construction is the correct
location of the grid leak and condenser in re-
lation to the tube. Also the capacity of the
tube itself must be low and in order to facili-
tate this, a UV-199 type of tube should be em-
ployed and the base should be removed. Then
the tube can be bound to a tubular grid leak
with string as shown above and the grid con-
denser can be hung from one of the grid leak
terminals by means of the connecting wire.
When all this has been done, it will be found
that the detector will operate very efficiently
due to short leads in the grid circuit.—Leon L.
Adelman,

Lead Kink

BARE WIRE
GLUE OR SHELLAC
N l

COTTON OR SILK COVERING/

When using flexible wire or in fact any wire
with silk or cotton insulation, the sightliness
of the finished job is often marred by the
loose ends of the cotton or silk insulation which
seem to be almost impossible to eliminate. If,
however, a drop of glue or shellac is placed at
the end of the insulation as above, the results
will be gratifying.—Ashton Kidder.
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AVE TIME AND MONEY

NO. 202

NO. 701

%
D T ——
).~ = —
[{ ——————=——Sr——

Order all tools by order number. All good
the United States and posses:

MONEY REFUND GUARANTEE

If you are not satisficd money will be refunded on veturn o].‘ goods.

THE
RADIOGEM CORPORATION

66-R West Broadway

“We have radio Tools of every description
for every conceivable set building purpose
" You will be astonished atlthe remarkatle ook

we rave for your work and delighted &t our
P - lowprices

s are shipped free of transportation charges to all parts of
sions the same day as the order is received,

COMBINATION PLIER

Combination Plier, Wire Cutter, Wire
Former and Wrench. Drop forged, slender
but exceptionally strong. 6 inches long.
No. 202—Combination Plier, Wire Cut-
ter, Wire Former and Wrench....... 75¢

RADIO TOOL SET

This is the handiest set of tools ever made
for Radio Work by the makers of the famous
“YANKEE” Tools. It contains the follow-
ing: 1 Ratchet Screw-driver, 614 in. long
holding all attachments; 1 Blade, 5% x
3-16; 1 Blade, 3% x % ; 1 Blade 214 x % ;
1 Countersink; 2 Socket Wrenches for all
small nuts; 1 Reamer to enlarge holes in
panel from 1§ to 15; 1 Wrench, one end
5-16” square or hex. for jack, other 157
hex., etc.

PRICE per set—No. 701............ $3.00

SIDE CUTTING NIPPER,
LAP JOINT

For cutting all kinds of wire. Jaws hardened
and oil tempered. Natural steel finish with
polished jaws. Length 6 inches.

PRICE—No. 201 .................... 75¢

CIRCLE CUTTER

Especially designed for the Radio Construc-
tor. Made of the finest material and equip-
ped with the highest grade high steel cutting
bits. It does three things at once. It drills
its own pilot, cuts out plug and puts bead or
scroll arourd the hole in one operation.
Cuts holes 34 to 4 in. in diam.
PRICE—No. 402 .................. $3.00
401. Same tool but smaller and not fitted
with head or scroll in one operation.

PRICE—No. 401 .................. $2.00

SCREW STARTER and DRIVER

Holds any screw by its slot with a firm grip,
makes it easy to place and start screws in
difficult places. Just the tool for the Radio
Coustructor. All parts heavily nickeled and
polished.

PRICE—No. 304 .................. $1.00

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates
either on 110-volt A.C. or D.C. The heat
element is of Nichrome, which prevents over-
heating and assures the desired even temper-
ature. Size of Iron, 10%4 in. long. A 4-ft.
cord and plug is furnished.

PRICE No. 800 .................... $2.00

HAND DRILL

Especially designed for Radio Work by the
makers of the famous “Yankee”’ Tools. A
beautiful balanced, small, powerful drill with
4 to 1 ratio of gears for speed. Special chuck
9-32" capacity, to take largest drill, mostly
furnished with drill or tool sets. Length
over all, 9145 in. Weight 114 Ibs.

PRICE—No. 302 .................. $2.75

New York, N. Y.
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Choose as Your Profession

Electrical
Engineering

Electricity offers a brilliant future to the young
man who is about to choose his carcer. ever be-
fore has there been such wonderiul opportunity in
this great field. Big paying positions in electrical

work the world over are open
Bl Sl Degree to traiued men -— men who
in 3 Years

ossess  specialized, practical
School of Engineering of

cnowledge. Come to the
Milwaukee—the largest
and best equipped clectrical school in America.
Here you are trained in both theory and practice
by a faculty of experts._ You learn in large, finely
cquipped laboratories. Tf vou have 14 high school
credits or equivalent, you can become an Electrical
Engineer with a Bachelor of Science degree in 3
vears. If you lack these credits they can be made
up in our Junior Elcctrical Engineering Department
in a short, intensive course.

Practical Electrical Education

Learn by the thorough approved scientific meth-
ods which our twenty vears of_ specializing enable
us to give vou. In addition to Flectrical Engineer-
i1g. the following complete courses are given:
A.C. and Armature Winding—Wiring and
Testing—Practical Electricity—drafting—Electro-
technics—Commercial Electrical Engineering—Ju-
nior Electrical Engineering and Automotive Elec-
tricity.

EARN WHILE YOU LEARN

You can earn money to help defray your ex-
penses while learning,  Our wonderful co-operative
plan brings an Electrical Career within the reach of
cvery ambitious man.  Our Free Employment De-
partment secures positions for those students who
wish to carn part or all of their expenses. In addi-
tion, the Department will help you get a good posi-
tion in the Electrical industry when your training
is completed. Daily Broadcasting W.S.0.E.

New Terms Open February 15th and
March 29th

Big Book FREE

Aail the coupon today for our big new illustrated
catalog. Mention the course that interests you
most and we will send vou special information.
Read about the schoo! that trains men for practical
and quick success. See how easy it is for you to
get the training that will enable you to step to a
splendid position ami a handsome income. Mail
the coupon right NOW. No cost or obligation.

GCHEDL of ENGINEERING

ilwaukee

Dept. SI-326
415 Marshall St., Milwaukee, Wis.

ML R L Rk

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. $1.326, 415-417 Marshall Street,
Milwaukee, Wis.

Without oblipating me in any way, please mail free 72-
nage illustrated book, “"Electricily and the One Rest Way to
Learn [t,”” and particulars regarding the course I have mark-
ed with an X
Electrical Engineering.

Electrotechnies.
Commernial Electrical Engineering.
..Automotive Electricity.
..Junior Electrical Enginering,
....Radio Sales and Service.
....A.C. and D.C. Armature Winding.
....Light, Motor Wiring and Tasting.
....Practical Electricity.
..1 am interested in your ““Earn While You Learn” Plan,

NUMB . evrrnrrararorssssssstasonassronanrasss Age......
Address ....... ceresians tetetentieaen 000000 00 oocoabds dJo
(MG E e AR 866000 605000000 000000 cosesense SLALB. . e mt ]
Fducation

Compact Set

LOOP IN BACK
OF MIRROR

When it is desirable to conserve space in the
arrangement of a radio receiving set, a layout
similar to that shown above may be employed.
Here the entire radio sct is incorporated in the
top drawer of an ordinary bureau and if it is
of the type that operates with a loop antenna,
that part of the installation can be mounted
on the back of one of the hinged mirrors as il-
lustrated, Many variations will suggest them-
selves. —D. J]. Spiliane, Rep. No. 1770.

Rheostat

WOOD BLOCK BINDING POST

27X 2" X I" THICK
BAKELITE

WOUND TIGHTLY

FLEXIBLE LEAD ON SPOOL

The ordinary type of rheostat is a rather dif-
ficult instrument for the layman to make but
if the push-pull design illustrated above is
followed, no trouble will be found. The re-
sistance wire can be removed from an old
broken rheostat or can be purchased. With
few changes, this instrument can be mounted
directly on a panel without the use of the
wooden block. Herbert E. Hayden.

Eliminating Phone Cords

SPRING CONTACT

RESISTANCE WIRE

HOLES IN TABLE

When a phone cord is allowed to lie on the
top of the table, it is always in the way, How-
ever, if two holes are drilled in the table as
above and the cord threaded through them and
a pulley placed in the loop so formed. the cords
will always be out of the way and just the
| right length for use. —Owen Keys.
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Cabinet
Shop Special

No. 7

$2504F

AS ILLUSTRATED
WITH MOTOR

THE MOST TPOPULAR
EVER BUILT! A winner from the start. A real
machine, yct convenient size for the small shop.
Does everything in woodworking. Has civcular rip
and cut-off saw, 6-inch jointer, 16-inch bandsaw.
Lathe and shaper attached if desired at small cost.
Operates from any light socket. Just plug in and
ga to work!

MACHINE TPARKS

Write for interesting circular

The Parks Ball Bearing Machine Co

1553 Knowlton St., Cincinnati, Ohio
Canadian Fac: 200 Notre Dame East, Montreal, Can.

|
R
||
MAC

DWORKING

7....I||.....t|...

woo

Prices Reduced

On All Standalrd Makes
— _ LowestPricesinYears

e Wewillshipanymake
you choose for one
week’s trial.Underwood,
Royal, L. C. Smith,
Remington, Oliver, ete.
Easy Terms 2}

than rent each month
and own a_typewriter.

|1

- expe
Process.’’ Send for onr

offer and new low price list now. WRITE

Young Typewriter Co.

World’s Largest_ Dealers in Standard Typewriurs
W, RandolphSt.,Dept, 1163 _Chicago,ill.

G e A et <
¢g80%, CONDUCTIVITY”
Brings distant signals in more
clearly. Original 19-strand non-
corrosive. Block tin coated.

Flexible, easily handled.
IF YOUR DEALER CAN'T SUPPLY YOU

Send*1.00 i <’ s

trial coil sent

postpaid.
BUFFALO WIRE WORKS COMPANY
524 Terrace, 9-11 So. 7th Street,
Buffalo, N. Y. Philadelphia, Pa.

or

Chemical
Experimenters!
Send for IHustrated

our Free,
Price-List of
CHEMICALS, APPARATUS,
REAGENTS, ETC.
BAKER & UNVERHAU, Dept. S
Hicksville, L. 1., N. Y.

Insure your CODV reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park PlL,
N. Y. C
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Peg Spacer

THIS SIDE USED,
FOR GUIDE

BEND UP HANDLE

FIVE & HOLES
4 APART
A

When spacing the pegs to be used for
winding coils of the Lorenz type, the little
templet illustrated above will be found most
useful. Make the templet from a picce of
thin sheet metal and construct it with the
same angle between the sides as that
shown. To use, pivot it in the end hole and
then mark the first peg hole according to
the diameter desired. Then move the plate
as shown in Fig. B until the guide cdge lines
up with the hole just marked. Now mark
the second hole and proceed around the cir-
cumference.—Author please send address.

Crystal Set

35 TURN
ENCLOSED HONEYCOMB COIL " o
CRYSTAL DF_IECI'OR S IDGET VARIABLE

CONDENSER

MOUNTING STRIP |

N\

CRYSTAL DET.

?—Lﬁ COND. PHONES

_I_\
= (ColL

A very novel tvpe of compact. yet efficient
crystal detector set can be made as shown
in the upper illustration above and the wir-
ing diagram shown just below it should be
emploved. The midget condenser used for
tuning should be of the 13-plate, not 3-plate
type. A set of this type can be carried in
the pocket and used wherever an aerial and
ground connection is available.

—Davip Borovirz.

Loud Speaker

wrwo WOOD E N¢s/Zf
BOWLS Tk

A
LOUD SPEAKER

/ UNIT

A most effective and novel loud speaker
horn can be made by using two wooden
bowls mounted as shown at A and B above,
The loud speaker unit is pliced near the
small opening. The bowls and the unit are
to be fastened in any way that may be found
convenient. Vary the relative positions of
the three component parts until the best
possible results are obtained. —J. BroNT.
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From One Sentence To Millions

On MarcH 10, 1876, a single sen- Bell’s words, electrically trans-
tence was heard over the tele- mitted over a wire, brought his
phone. Now, after halfa century, assistant from another part of the
50,000,000 conversations are building. And with his coming,
heard each day. the telephone became a dynamic
“Mr. Watson, come here; I factor in human affairs.
want you,” spoken by Alexander Sirice that first call untold mil-
Graham Bell, the inventor, was lions of sentences have been
the first sentence. heard over the telephone. Men
His first crude instruments had  have traveled vast distances in
been tested by sounds and single answer toits calls. The wheels of
words; the patent had been great industrial enterprises have
granted; the principle was estab- turned at its commands. Every-
lished from which a world of tele- thing that man.can say to man
phones has since resulted. But has been carried toa distance over
at that time the telephone had its wires and the thoughts and
not proved its practical useful- actions of nations have been
ness—its power to command. influenced through its use.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND AssociATED COMPANIES

IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR-
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION

TE&Z'8

LIOF T!

CASHor CREDIT
END FOR FREE CATALOG

Over 2,000 {llustratlons of Diamond-set Jewelry, Watches,
Wrist Watches, Siiverware, etc. Sent prepaid for your Free
Examination. $atisfaction Guaranteed or Money B-ck.‘_

Railroad Watches— Gual d to Pass |
HAMILTON No. 992, 21 Jewels, Adjusted to 5 Posi- $
EL iR s AT RS B RN St rowets. 8 Adiiat SE B
Rectangular WRIST WATCH [eafs. Runs 10 fivat ;’:yvfi';ﬁn‘b%]d AT }43 jl.Esw(E;!-‘eEe!;((;;lydwﬁl{‘eEce}:nave&
1874 Wh. Gold, 17 Jewvels $27.20 mant- of $5.55, thon ~ 122 2 Week SStorizas petierne, - Gt $30
-k Wh. €0ld. 18 Tewels 3 = anteec years. ize,
Del’d for $2.75 then $1 weekly LoF I Is BROS_ & co_ National Jewelers gitdial . .

Wonderfu b. ins in Di d- on first o:
sot Wrist Watchen ot $85. 5160, Dept, L22 108 N. State St., Chicago, Ml. $3.00;then $1.00 « Wook thare
$125. EASY CREDIT TERMS. Stores in Leading Citiea

Listen in on WHT every Tuesday night from 7 to 730, every Triday night from 10 to 10:30,
RADIO FANS"CPnh’ul Standard Time. Loftis Bres. & Co.’s hoir of musie.
i
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thusy .,
with a Buescher!

PAULWHITEMANSADVICE
TO YOUNGMEN

“Good Saxophonists! There are not
nearly enough. Big-pay opportuni-
ties are going begging. And the in-
strument is becoming more popular
every day. A fad? Don’t fool your-
self. My advice to you, young man,
is to get busy with a

GTue Tone Saxophone

That’s his advice to you. And you’ve got to
take off your hat to Paul Whiteman. He
knows how to tickle the ears of the public;
he knows music; and he knows good in-
struments. His world-famous orchestra is
fully equipped with Buescher True-Tones.

You Can Master a Buescher

You can do it easily, in your spare time,
without interfering with your regular routine. Three
Jessons given on request with each new instrument
should have you playing scalesin an hourandtunes
in a week. It’s as easy as learning to whistle, and,
once started, comes just as fast.

Six Days’ Trial - Easy Terms

Try any Buescher Instrument in your own home for
six days. See what you can do. Satisfaction guaran-
teed or no sale. If you like the instrument, pay a little
each month. Playas youpay. Clipthe couponbelow.
Send for beautiful book, “The Story of the Saxo-
phone,” or literature describing the instrument of
your choice. Send it today. Get started.

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
1370 Buescher Block Elkhart, Indiana

3 The Story of the
SAXOPHONE

4 Gives complete history and
tells why the Buescher is so
casyto learn to play. In it you
awill find the first lesson chart.
Y ou must have this fine book.

B

= = = —— e — =

| BUESCHER BAND INSTRUMENT CO.
1370 Buescher Block, Elkhart, Ind.

316

| Gentlemen: Without obligating me in any way please
send me your free literature. 1 am interested in the
[ instrument checked beiow.

l Saxophoned Cornet{] TrumpetJ Trombone{d] Tubal
]

Mention any other............ o ol lelelele o slole = o s 1o 18,8 5

Write plainly, Name, Address, Town and State
in Margin Below

Low-Loss Coupler

~HONEYCOMB WINDING
/SOLDEP. TO SHAFT

BRASS ANGLE
PIECES )

» SHAFT
\ _‘I

ROTOR

METHOD OF ____
WINDING COIL

, FLEXIBLE ( //}/
teaps \ f
’ 1 P
BAKELITE -* SPACER =~__

A low-loss 180° type of coupler may be made
by using a honeycomb coil for the rotor and
a basket-weave coil for the stator. The honey-
comb coil is fastened to the brass angles by
means of small bolts. The wire on the honey-
comb coil is pushed to one side to allow the
fitting of these bolts. —Evermont Fisel.

Auydibility Meter

LARGE NAILSS

WOOD __
BLOCK™
(OlLs, HONEYCOMB COIL  BAKELITE STRIPS
! “ROTOR", .
o
;mtat
ANk
3 \
N |
SHAFT

——

T® AUDIBILTY METER O

FOR RADIO RECEPTION y
72 17 374
OS2 0 WL

— e
—_— —

INDIA INK \INDIA INK
4 WIDE AT

TO PHONE POSTS

For quantitative tests between different tubes
and other radio parts as wéll as between sta-
tions being received, an audibility meter is
indispensable. ~One can be made as above.
A series of switch points are arranged and
connected together by means of an India ink
line, The line should be drawn so as to make
good contact with every switch point. The
device is connected across the phones and
adjusted until the signals are just barely
audible. Comparisons can be made by the
scale reading. —J. Bront.

== =

HAIRLINE AT %24
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WRITTg
2-YEA:
GUARANTEg

ADD ' 1
: : Battery Prices

SMASHED!

To Consumers Only
Here is areal battery quality,
f guargnteed to you at prices
¥ thutwill astound the entire bat-
/ tery-buying public. Order Di-
/] rect From Factory. Put the
Dealer’s Profit in vour own pock-
et. You actually save much more
_than half, and so that you can be
convinced of true quality and perform-
ance, we give a Written 2- Yeur Guaran-
tee. Here is your protection! No need to
take a chance. Our battery is right - and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries  Radio Batterios
GVolt,11 Plate, $9.50 6Voit.100 Amp.$9.50 I
6Volt,13 'late,11.50 6Voit, 120 Amp.11.50 4

12Volt, 7 Piute,13.00 6Volt, 146 Amp.13.00 |

Buy Direct—Send No Money
We ask no ileposit. Simiply send name and ad-
dress and style wanted. Datterv will be shipped
same dsy we recelve your order Express C.B.D.
subject to your examination
on arrival, Our guarantee
accompanies each battery. B
We allow 59 discount -
for cash in full with or- d

er. You cannot lose!
Send vour order to:
—NOW!

ARROW BATTERY CO.
Dept. 9 1215 So.

Wabash Ave.,Chicago

Wi e
~

Y

Now-the
Super

Fxtraordinary Power! Makes any row boat
into a reliable launch —drives it at ¢hrill-
ing, foaming speed! The only quarter-turn
starter! More powerful than ever, but same
contpactness, same light weight,same pricel
Same beautiful lines. Famous propello-
pump. Designed and built by Ole Evinrude.
Intensely Interesting Catalog! Most in-
formative book on outboard motorboating
ever published. Write for it today.

ELTO OUTBOARD MOTOR COMPANY
Dept. 48 Aome Bidg., Mi Wis.

SAE
Rating

~Wld Famous For Eas Starting
AGENTS

You
TWh‘!"t z Big Money Quick!
is >
Propoe- 1 COMBINATION KING
sition %) RADIO WONDER
- Write First combination tube and
= crystal set ever msde. Turn of
Today! &' aswitchundelther tube o1 cxve-

tal works am desired, or bot
together. 1000 Miles or moreon
beadphones—Loud speaker on
Locals. Two com-
plete seta inonefor
only $10.95 retail.
Get my wonderful
money makingplan
and apecial price
toyou.
;“"'ﬁ':&"‘f Ce-
» 128- . Kinzle St.

4 GHH Chicago

SAVE 310%A
Users everywhere report Miraco Radioaget .
programa coast to coast on loud speaker:
outperform sets three timea as costly.
Many bear foreign countries. Radic's
most amazing values in_unconditionally
guaranteed, factory -built long distance
seta—let teatimony of users convince you.

d. speaker. Set,
“ om s as
5 i tu:
GETS'EM [LliHissinibias b
, new low es, tes ony
COAST %o Shcrs and SPEGIAL OFFLR. Write:
[oleY.N3 @ MIDWEST RADIO CORP
Pioneer Builders of Sets
. 409.w E.8th St. Cincinnati,0,

-Start
SMA CAPITAL STARTS YOu

Al
|Big opportunity to become inde- §

GREAT NEW INVENTION

OR SEEKERS OF HEALTH—POWER—BEAUTY
=it Generate High Frequency Violet Ray, Mechani-
cal Vibration, Medical Electricity and Ozone—
the four greatest curative agents. Combined or
ceparate. ‘They operate on the electric light in
-our home or on their own motive power at less
than 50 cents per vear. WRITE—Ask for the
book on these inventions which has just been
prepared. Tt will be sent to vou without

Sy

cost. Re-vitalize vourself. Bring back ener-
TACESS. oy Be wholly alive, Write today.
Lindstrom & Co., 30 W. Lake St.,, Dept. 14-23, Chicage
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The Radic Constryctor
By A. P. PECK

(Continued from page 1030)

[ POV OUOOOOOOOOOwOwN PO

P

D.C.C. wire wound on a form 1 inch in
diameter.  With some transformers, this
choke is necessary, whereas, with others, it
need not be used. Try the circuit both with
and without this choke in order to find which
connection gives best results.

It will be noted in the various diagrams
and photographs that a very small fixed
condenser 15 used in series with the antenna.
This is done so as to throw off the wave-
length of the antenna circuit to such an
extent that it can be considered semi-aperi-
odic.  Thus, another tuning condenser is
elimmated with little or no decrease in
cificiency.

It is advisable to use a variable grid leak
of good, standard quality in this set, as it O
; ; . ers , - L4 *

18 of great assistance, and when properly ‘ ‘ 7
adjusted, the operation of the regeneration Dlggll lg Coal b lre
control is far smoother than with any ordi-

nary leak. The leak should be adjusted
until, by turning the knob actuating the re-

You must look closely to see
the most important part of
this picture—the cables on the
ground which bring power
from a substation operated
from generators 90 miles away.

generation condenser, the detector goes into g 1o
oscillation with a very soft click or hiss, The N.Orthern PaCIﬁ.C Rall
rather than with a loud bang. When the leak way mines coal for 1ts own
is adjusted to this position, the set is very g .
sensitive and will give far Dbetter results transcontlnental trains.
than if the leak is imp;opcrly adjusted. A C 1

In order to amplify the control of the set, i
and because of the fuct that loud speaker t Co Strlp’ Montana’ Was.a
results are often obtained on the ﬁrstl stage surface dep081t that engi-
of audio frequency amplification, a filament
control jack is used in the plate circuit of the neers had never fOund prac-
last tube. This controls only the flament ticable to WOI'k

circuit of the last tube, and by inserting the
plug in it, the filament of that tube is lit.

By pulling out _tiledpluglz,' %u%tl that one ﬂlali ‘ NOW eleCtriC Shovels dlg the
ment 15 extinguished, whic ament, as we :
as the other three, are furthermorg con- Coal andglantStorage battery
:;c;llﬁcslugly rr:iz;llllesrof the push-pull switch in Tohelp industry locomotlves haul it away to
DGR, and the railroads d c 13

This set is one of the most selective four- tgeire“:ilr?amsorg the main line.
tube receivers that bit hus ever been the economically is an
writer’s privilege to build and operate. Lo- important q ic1 e
cated only about four miles airline from the buf to Sr;ve Sﬁ‘,’,‘,;f; Electrlc1Fy has pel formed a
new superpower station 2XAR, at Bound cnergy is even more llke service for many mdus-
Brook, N. J., this set is amply selective to important. The tri .
tune the 2XAR signals out completely when General Electric ries where natural resources
the station is operating on high power on Compan desi 1 11 -
455 meters, and this set will then bring in and pmgnufaststxgrrel: Wlthout eleCtrICIty mlghthave
surrounding stations. This has been done the equipment by lain dormant for another
repeatedly when other sets of standard make which electricity
and of home manufacture have to listen to does both. hundred years.

2XAR or eclse cease operation. A good
many five-tube scts in ‘the writer’s location
absolutely fail to eliminate this station on

any point on the tuning dials, but, as men-
tioned, no tvr‘oublc is experienced with the
set under discussion. Furthermore, when

properly tuned in, the superpower station
will give loud speaker results on the detec-
tor alone, whereas, on the first stage of
audio, there is ample volume to be heard
all over the house. And so, you can see
that nothing more can be desired in the line
of selectivity than can be obtained with this
set. It is very regular in operation and the
regeneration control does not affect the wave-
length settings. Stations can be logged and
curves made covering the tuning ranges of
the two dials, and from these curves, the
approximate location of any station whose
wave-length is known can be immediately
ascertained. The set is also simple in tun-

. (3
Amaze Your FriendsWith
. . L
== (Chemical Tricks
Th | Write secret letters with invisible ink;
e ' pour blue, brown and black liquid frem
Bay's a glas 1 magic pitcher
1 - of b £ make your own inagie writ-
{und Boolk | ing paper. your ewn ink and dves. It's
of Ehl’mi'ifry all casy if you have Chewmeraft Junior—

Apy handy man can
install his own plumbing
and heating by our new,
easy method. Free in-
stalling  plans  show  you

the pocket Chemical outfit.  Get yours

now. Order rizht away and get a FREE

Copy o The 13oy's Handhook of Chem-
p”cel5Cenls istry; 100 pages of experiments, formu-
e lae, interesting ehemical information,

how.,  You save waste and

ing; it .0111y _heing necessary tO_ rotate the high Jabor eost with our eut-to-fit system. |\ =—— = Sl me— ::](:;{%\;ﬁ-ommz;k:]nﬁ BOTH
two tuning dials simultaneously in order to Fifty years of economy service to home || — |{catalog of sup- \
. g & = s owners, farmers. builders and meehanics. plies
bring in stations far and ncar. With prop- Milljon dollar nlants behind our giarantee. : THE PORTER
1 2 d i S ill b { 1 tl FRIEK ROOK shows evervthing in plumh-
Criy (ICSlgI]e corls, 1t wi e 1ound that, ing and heating fivtures and supplies. CHEMICAL co.
at the mid-point of the tuning range, the Write today far your copy. STANTE i hﬂzuer\;"aomngtuﬁr&,
dials will read almost the same, whercas, on HARDIN-LAVIN COMPANY poice D5 cents
_104-14 West Pershing Road - Chicago, 11

the upper end of the range, the R.F. dial

will be a few points ahead of the detector
dial.  On the lower bands, the detector dial
will be a few points ahead of the R.F. diul.

Insure your copy reaching you each month. Subscribe to Science and Invention—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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BUILDING TRADES
NEED TRAINED MEN

Thousands of good positions
at good salaries

HE building trades

are still booming.
Trained men are in de-
mand at good salaries.
Government experts /j
estimate that
billions of i
dollars wxll,\lb
be spent for.*\ =S
construction »
this year. P O)

Today the most vital need of this great
building program is men—trained men—
men who can step right in and do the skilled
work that building construction requires.

There is a simple, easy, practical way
by which you can prepare for a better posi-
tion, at a bigger salary. You can do it
right at home, in spare time, no matter
where you live, through the International
Correspondence Schools.

A recent investigation of 13,928 students en-
rolled in I. C. S. Building Trades Courses
showed that 1921 had become Architects; 246
had become Designers; 494 had become Chief
Draftsmen; 2827 had become Draftsmen; 1845
had become Contractors; 211 had
become Assistant Foremen; 4030
had become Foremen; 2354 had
become Superintendents.

You, too, can have the position
you want in the work you like
best; an income that will give
you and your family the home,

the comforts, the luxuries you
would like them to have,

Mail the Coupon for
Free Booklet

vn. — — — TEAR OUT HERE — — — — — =

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6232-D, Scranton, Penna.
Oldest and largest correspondence schools in the world
‘Explain, without obligating me, how I can qualify for the
position, or in the subject, before which I mark Xe

| ARCHITECT Navigation
Architectural Draftsman SALESMANSHIP
Architects’ Blue Prints ADVERTISING
Contractor and Builder Window Trimmer

Show Card and Sign Patnting
BUSINESS MANAGEMENT
Private Secretary

Building Foreman
Concrete Builder
Structural Engineer

COOOCO0o000d

Structural Draftsman Business Correspondent
Plumber and Steam Fitter BOOKKEEPER

Heating and Ventilation Stenographer and Typlst
Plumbing Inspuctor Higher Accounting
Foreman Plumber COMMERCIAL LAW
Sheet Metal Worker Common School Subjecta, .
CIVIL ENGINEER Mathematics

Surveying and Mapping GOCOD ENGL!SI<13
FLEOTRICAL ENGINEER ILLUSTRATING

Eleetrio Lighting and Rys.
Electric Wiring
Telegraph Engineer '
| Telephone Wor!
[~ MEOTIANIOAL ENGINEER
Mechanical Draftsman

Railway Mail Clesk
CIVIL SERVICE
Mining Engineer

Gas Engine Operating
STATIONARY ENGINEEIR
Textile Overseer or Sapt.

(eSS EREN!

Toolmaker TRAFFIC MANAGER
Machine Shop Practice AUTOMOBILES §(Spanish
CHEMIST AGRIOULTURE French
Pharmacy Poultry Ralslog ERADIO
Name
Dccupation Business B0
& Employer_______Address -
Street
and No.
City. State.

Canadians may send this coupon to International Corre-
d hoola C ai Limited, Montreal, Canada

e 0 Aviation

Take a

W. A. C. Course
in Applied Airplane
Fnyincering, Many

men carn $2000 to $10,000 a year, Big Free
outfit of airplane parts. \rite for Free catulog.

WESTERN AIRPLANE CNRPORATION
“Dent. -3 Monadnock Bik., Chiage, Il

Experiment with the

PHAOTOTRON

The new sensitive Photo-Electric Tube that can be used
for Radio Movies—Pictures by wire and radio—Bur-
glar Alarm Systems—Automatic Light Control Devices.
Send for interesting PHOTOTRON Booklet
PHOTION ELECTRIC CORPORATION
247 Park Ave., New York, N. Y.
1269 Cochran Ave,. Los Anneles. Cal.

Insure your copy reaching you each month. Sub-
scribe to Science and Invention—§$2.50 a year. Ex-
perimenter Publishing Co., 53 Park Place, N. Y. C.

Due to the sclective qualities of this re
ceiver, it is an absolute necessity that ver-
nier dials be used for tuning, and thosc
shown in the photograph are recommended.
They have no back lash and are so smooth
in operation that tuning with them becomes
an absolute pleasure. In no event should
anyone attempt to tune this sct with ordi-
nary dials that have no verfiier or vernier
attachment, as disappointment is sure to re-
sult. With such dials, stations will be
passed over so quickly that they may never
be heard, whereas, with vernier dials, they
will come in with excellent loud speaker
volume. On the regeneration control, only
a knob and pointer are used, as this s not
critical in adjustment.

When tuning this set and rotating the
dials simultancously, as mentioned, the re-
generation control should be placed near the
oscillation point, which latter is evidenced
by a soft hiss or pluck in the loud speaker.
Stations will then come rolling in with a
regularity and volume that will surprise
even the most hardened of radio constructors.

} Vvvvvvvvvvvvvvvvviﬁwﬂ
( Readers Forum )
E (Continued from page 1023) 1

to be any sequel? I hope there is because the
conclusion of the story left me in suspensc. The
story you are printing now, “Tarrano the Con-
guerer.” is excellent too, but I would like to hear
more of the other one.
Mrs Cyrir. H. GoobsprgD,

Seattle, Wash.

(We wondcr how many more of our rcaders
liked John Martin Leahy's story “The Living
Death’” and want to read a seqirel.—EDpITOR.)

PERPETUAL MOTION

Editor, SCIENCE AND INVENTION:

I have been greatly interested in the article
in the March issue of SCIENCE AND INVENTION by
Joseph H. Kraus on “The Perpetual Motion Myth.”
However. I was disappointed in the reason for
the non-operation given by this author for some
of these machines. I refer to those cases where
it was stated that friction made the device in
operative, the would-be inventor being allowed to
assume that if he could sufficiently reduce the
friction he would become the inventor of perpetual
motion. Since this is one of the most common
fallacies which lead men to waste endless energy
along these lines, it occurs to me that it is the
duty and privilege of such high class magazines as
your own to elimninate it in the popular mind n
as far as possible. While this article on the whole
is excellent in this regard. the point mentioned
tends rather to counteract the good effect and mis-
lead the rcader,

The explanations I refer to are in connection
with the last two devices on page 1080, the one
on the right hand side middle and the other in
the lower right corner. Neither of these devices
would he perpetual motion machines any more
than would an ordinary wheel, regardless of the
extent to which the friction were reduced. unless
it could be made zero. The inventor is allowed to
believe that there will actually he a buoyant ef-
fect tending to produce the desired motion which
is only counteracted by friction. That this is not
true can very casily be explained when buovaney
is considered as the resu'tant of unba'anced hydro-
static pressure rather than as a vague and mys-
terious phenomena. It can very readily be seen
that in the vertical section of the submerged rone
all the forces acting upon it duc to the water
pressure are in a horizontal direction (since such
forces can only be perpendicular to the surface)
and also that they neutralize each other. Also
it is evident that anv forces on the curved sec
tion of rone at the bottom are neutralized in their
effect to produce the desired motion. those on the
left side of the lowest point exactly counteract-
ing those on the right side.

Awxw ENGINEFR.

(In the article “The Perpetual Motion Myth”
My, Krans didn't state that friction was the cause
of the non-obevation of most porpetual wmotion ma-
chines. In the particular device to which vou re-
fer. the most serionus drazoback ds the friction at
the point where the rope enters the water cham-
ber. Your statement that the farces on the curved
scetion of the rope arve nentralized. those on the
loft side exactly counteracting those on the riaht
side. ic mot abeolutely roprect becaice of the fact
that the opening for the vope conld be made on
the riaht side and then there zvould be no left
cide to counteract the forces.

As a acneral rule erverv perpetual motion ma-
chine will be found inoperative cven if friction is
neglected. We generally mention friction because
it is alwavs present and it is an additional oh-
stacle which must be overcome. Tt is quite ob-
wious that any machine develobing more  power
than that put into it conld be made to operate 1f
modern voller bearings or jeweled bearings were
used. In the article to qwhich vou refer you qeifl
find a lengthy discussion in the center of page 1080
describing the other drawbacks to the particular
derice to which you allude.—ED1TOR.)

Science and Invention for March, 1926

Play

”n

Blecome a musician so quickly as to
astound everyone. Learn by playing
real music—instead of tiresome ‘‘ex-
ercises.”” You’ll soon become the
mest popular person in your ‘‘set.”

New Easy Method

Nothing else like it for thoroughness and
rapidity. So simple that young and old
find it casy to play with amazing skill.

o  “trick  music”’—but actual
notes, learned quickiy right in
your own home.

Piano violin FREE BOOK and
Organ Clarinzt Demonstration Lesson
Ukelcle Flute § offers this wenderful musical op-
Concert Saxophone | portunits. Send for them teday
r>mbone Harp | before copies are exhausted. You'll
Piczolo Mandolin | he astounded at this easy, rapid
Guitar 'Celio | way to become a veritable master
Sight Singing of your favorite instrument. In

Piano Accordion
Voice and Speech
Culture
Harmony and
Composition

struments supplied when
cash or credit.

I~ s SCHOOL GOF MUSIC.
1303 Brunswick Bldg,, N. Y. City

needed,

Drums and Traps ]Send me your amazing free book,
Automatic Finger !:‘Muslc Lessons in  Your Own
Control “fome,”’ witn Intreduction by Dr.

Banjo (Tenor, Plec- Fra~k Crane. Also Demonstration
{Lcsson.  This does not put me

trum or 5-String)

—=Wunder any ohligation.

DA o0 eovnrsrsnrvanssssusssssionaeatoseastnsomeesn..

AUAress .....ioiriiiiinaae o e - - 3 E 6 pe
Have you

Instrument....... wireeevaseas.. s inst?. ...

FREE PROOF

You Can Make

$2522aWeek

In Spare Time

You can—easily! Let us show you how
you can carn $25 a week in sparc time—
or $50 to $100 a weck in full time——mak-
ing clever show cards. Lvery store in
town needs GOOD show cards. Learn to
make them at home through wonderful
easy mcthod. Double your pay this way
—having lots of fun! Mail post card or
Jetter for full details—also Special Big
Free Offer.
Address Washington Show Card Schoel,
Room 263-D, 1115-15th St., N.W,
Washington,

Make Moochey '
' Taking Pictures:

We train you quickly at home, No ,
experience necessary. Spare time
or full time. Professional camera
free. Photographs in big demand
by magazines, newspapers, adver:
tisers, etc. Also train you to take
better portraits than the average
professional photographer! Equipyouto make

to $100 a week in businessof your own. Newplan.
Nothinge]selikeit.Writetodayioramazmgdetalls.

International Studios, Inc.
Dept. 1423 3601 Michigan Ave., Chicago, 1L

COIL SPRING—MOTH BALL HOLDER

A HANDY SPIBAL CONTAINER with removable
cover. This simple device can be hung on elothes-
hangers or behind the door-jambs, where its action is
very effective in making the whole closet moth proef. A
boy of moth balls will fill eight (3} holders. Price
§1.50 per dozen. Discount to agents in gross lots.

R. J. Lewers, 1888 Cedar Ave., New York City

Here i3 a bargain—a gennine L. C. Smith (th
only ball-bearing typewriter made)at the L::w‘-’
est Price Ever Offered and at small monthly
payments. All the 1926 improvements: high-
t quality rebuilt; guaranteed tor 5 years.

€ mind Bres

'S

AFTER 10 DAY

FREE TRIAL

Without delay or red tape, we'll
f 10

aend vou this t; i
P T PREE (e DemTiter for &

Waterproof Cover you act
now. Write tod i

B b, o Jor Shed
b Smith Typewriter Sales Corp.,
133 -360 E. Grand Av. Chicago
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Book Review | ?’

THE MARVELS OF MODERN PHYS-
ICS. By Joseph AlcCabe. Stiff cloth
covers, 5 inches by 734 inches, illustrated,
145 pages.  Published by G. P. Putnam’s
Sons, New York City. ~Price $1.50.

The preface of this book discloses its object,
which is to give opinions on physics in general
without the use of mathematical formulas, and
with as little appeal to the generalities of mathe-
matics as possible. There is a touch of conserva-
tism to be observed in the author’s  statement,
which, to the writer’s mind, is very acceptable.
When a book appears on ‘the new physics’” or
“‘the new chemistry,” or any other branch of “‘new
science,’”’ it always excites one’s suspicions that the
author is trying to make a revolution or at least
to inaugurate a revolution in  science. So we
find the author stating that the new knowledge
has deepened and expanded the old knowledge.
This is, in a sense, oune of the fonndation stoues
of the book, for throughout there is this enlight-
ened conservatism to be ohserved. We wish there
were more illustrations. The table of contents
shows that the nine chapters are devoted to gen-
cral subjects.  The text is not divided up in the
usual sub-divisions of a text-hook, so that it has
a literary aspect and will make thoroughly good
reading.  We certainly commend it to our readers.

P wwe

RADIO-LEITFADEN, by Dr. Ing. Max
M. Hausdorff. Stiff cloth covers 6% x
9", profusely illustrated, 152 pages. Pub-
lished by Union Deutsche Verlagsgesell-
schaft, Berlm.

We may fairly well translate the German word
“Leitfaden” by the rather ugly English term

“Hook-ups.” The book is devoted largely to these,
hut brings in, of course, battery manipulation and
the mounting of apparatus. The subjects of the
book are garnered from many sources and we
recognize emanations from our own No. 53. The
illustrations are loth schematic and diagrams,
while reproductions of photographs in hali-tone
are given for apparatus. 1t may be surmised
from what we already said that the book is not
restricted to German sources and this is particu-
larly in evidence from the cuts on page 103. We
are glad to see at the end the thanks given to
various authorities for the material and the illus-
trations; recognition is awarded to such authorities
as Dr. Nesper of Berlin, Mr. Richards of the
Marconi Company of London, Mr. Johu Scott Tag-
gart, Mr. Hugo Gernsback, the Brown Co. of Lon-
don, and Thomas Alva Edison. Some five pages
at the end of the book are devoted to changes
since the rest of the text went to press. The pub-
lishers, however, do not seem to have been affected
by the German propensity for double and triple in-

dexes, as they give none at all.
THE MECHANICAL INVESTIGA-

TIONS OF LEONARDO DA VINCI

by Ivor B. Mart, B.Sc, Ph.1). Stiff cloth

covers 532" x 97, illustrated, 240 pages.

Published bv The Open Court Publishing

Co., Chicago, Il

Some yvears ago the writer of
pared an article on the wonderful
ics of Leonardo da Viuei and the present book
treats the same subject. Da Vinci is considered
to have been one of the greatest painters that

this review pre-
\\'Ol’k m ”]echﬂl]-

ever lived. Ilis picture of “The Last Supper”” has
been followed by all artists using that subject,

and even in “The Passion Play” at Ober-amimer.
gau there was almost a reproduction of the great
fresco in the old Milan Convent Refectory. The
book we are reviewing treats of him as a mechaun-
ical engineer and his drawings and descriptions of
mechanical inventions certainly seem to put him
generations ahead of his day.  One can go over
this book and find in it most interesting presenta-
tions of the laws of mechanics, the pulley, the
lever and the like.

One of his famous lines of investigation was in
the production of airplanes and parachutes. We
even have a parachute shown, a reproduction of
one of his drawings. e gives its dimensions as
about twelve yards on a side and also gives the
pyramidal shape essentinl to its safe descent. The
tnvestigations into the flight of birds are no trivial
thing, but are true mathematieal investigations and
are elaborately carried out in the text. Even soar-
ing was treated by him and we find an interesting
parallel given on pages 171 and 172 of Leonardo
da Vinei's views and those of iram Maxim. re-
cently deccased. The author considers the much de-
bated question as to whetler T.eonardo da Vinei
cver flew. The closest reference from a conteni-
porary that we have is hv the father of the famous
mathematician, Jernme Cardan. who knew Leon-
ardo. and he savs that Leonarda da Vinei also at-
tempted to flv. but misfortune hefell him from it.
The hook has an adeanate index and is edited
with great iudement to hring ont Da Vinei’s seri-
ous work as well as the more nicturesque topics
which he illustrated.
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You Can! From $50 to Over $200 a
Week Now Being Paid to Expert Drafts-
men. Join the Contented, Big-Paying
Drafting Profession. Most Practical, All-
Inclusive, Authoritative Course Ever De-
vised Prepares You In a Few Short
Months—Right at Home. Paves Way
For Quick and Amazing Salary Increas-
es. Mail Coupon for FREE Descriptive
Booklet.

NDUSTRY is booming! Right now
every railroad, electrical concern, steel
mill, machine shop, architect, constructor
of bridges and radio stations, and con-
tractors are in crying need of skilled
draftsmen. Never before has the demand
been so tremendous. In the last year alone
there appeared over 100,000 ads in news-
papers calling for the services of trained
draftsmen.

Hundreds of our graduates are holding
high-salary positions in this marvelous,
rapidly growing profession. One of our
most recent graduates—only 21 years old
~—three months after completing his train-
ing, started out as an expert drafts-
man at $50 a week with unlimited
chances for rapid advancement. “My
salary has doubled since finishing the
course,” writes another student, H. R, 11,
of Jackson Heights, New York. “$275 for
one drawing” is the price another gradu-
ate states he received for his work.

The Columbia School of Drafting has
more graduates acho have succeeded after
taking a correspondence course than any
other school specializing in teaching draft-
ing by mail!

$50 to $200 A Week—and More

Our Columbia School method—perfected after
15 years of teaching drafting exclusively—is a
professional course, designed to prepare you for
practical, high-salary position as a Mechanical,
Architectural or Structural Draftsman.

Earn While Learning

No matter if you know nothing about drafting
or drawing now, you can quickly become a draft.
ing expert by our marvelous method of practical
home instruction instruction which includes
Absolutely Free all the latest, up-to-date material
——everything you need to
do a Tregular drafting job

Here’s Your Free Out fit. Exactly the
same as used by professional draftsmen.

with. No special edncation or training

needed. No wasted efforts—no long-windd-

ed theories” You start hy doing actual jolis
such as you will get later on in the draft-
ing field. Many earn even while learning.
Personal coutact with all your work is
maintained by men who have achieved real
success in the drafting profession. Malke
your start now. A Columbia School training
will qualify you for a higger position in a
field that is “‘hrimful” of money-making op-
portunities,

Send for Free Boolk i

We want to tell you more-——more
abeut the onportunities and re-
wards that the tremendous draft-
Jng profession holds for YOU
more about our successful grady
ates—more about our ensy pro-
fessional method of training. Our
big illustrated booklet, “Drafi-
Ing Your Success,”” unloeks a
(reasure-house of valuable, pay
hoosting drafting secvets. Send
for it at once—it's FREL. XNo
obligation. Mail coupon now.
Columbia  Sehool of Drafting,
Dept. 53, 14th and T sts..
N.w., Waushington. D. (,

“- R B oD ™
g Columbia School of Drafting, Dept. 53,
I4th and T Sts., N, W., Washington, D. C.

Please send me your I'ree Book, “Drafting
Your Success.”

150 Home-Study Books

Each of these sure pay raising,
self-help books is a complete
course of instruction. They
cover Electricity, Automobile,
Machine Sho p, Carpentry,
Painting, Engineering, Rail-
roading and twenty other
trades. Full catalogue FREE.
A post-card brings yours.

F. J. DRAKE & CO., Publishers

1009 S. Michigan Avenue, Chicago

Insure your copy reaching you each month.

Experimenter Publishing Co.

Using a Truss

STUART’S PLAPAO-
PADS are different from
the truss, being mechanico-
chemico applicators made
seif-adhesive purposely to
hold the distended muscles
Becurely in place. No straps,
buckies or spring attached
—cannot slip, so cannot
chafe or press against the
LT bubic bone. Thousands have
educed successfully treated them-

Stp

R

P selves at homa without Reduced
(foalfl SA;[';‘&L"I hindrance from work—most Fac-Simile

obstinato cases conquered, Grand Prix
Soft as velvet—easy to apply—Iinexpensive,  Awarded
Gold Medal and Grand Prix. Process of recovery iy
natural, so afterwards no further use for trusses. Wo
prove it by sending Trial of Plapao ahsolutely FRE
Write narze on Coupon and send TODAY,

Plapao Co., 924 Stuart Bldg., St. Louis Mo.
Name ............... .
Address ............ L N
Return mail will bring Free Trial Plapao

Subscribe to Scisnce & Invention—$2.50 a year.
53 Park Place, N. Y. C.




1058
How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter  Buttons
4 have been used for a number of years
{0 make poweriul sound transmitting ele-
ments. These very sensitive amplifiers offer
every “Radio Fan” the means of building his
own powerful speech amplifier. We offer
herewith to the construcior these special
Amplifier Units.

R O 0y it

PR wm{

ArPLIFIER
3 224

4 orr (eus

Fig3

OBt
1ADS
WICH RESSIANCE PRI

AMPLITIER U cnapnont
Db TRANM OARIR

/ || e mes
Fuont

MICRORONE TRANSIOANESS

ALy
PHONES
axp

Fig. 1 shows the amplifier unit.

Fig. ‘2 shows how the unit is attached to a
telephone  receiver. The first procedure 1s to
mount the unit on the diaphragm of a telephone
receiver, which usually is a high resistance tele-
phone, either 1,000 or 1,500 ohms.

Next we select the loud speaking teleplione.
1f a low resistance telephone is avalable, it should
have for maximum efhciency an impedance equal
{0 the resistance of the amplifier unit, or about 10
ohms; it is connected up as shown in Figure 3.
A 5 ohm telephone receiver is used in this circuit
with a 6-volt storage battery.

Two telephones taken from a good douhle head-
set of 2,000 to 3,000 ohms which do not rattle on
strong currents, are employed in Fig. 4, one at
the receiving end, the other as loud talker. In this
hook-up there is one instrument which must abso-
lutely be used with this combination, the trans-
former. As stated before in connection with Fig.

the impedance of the telephone, if used in
direct comnection, should equal the resistance of
the unit. But as the impedance of the telephone
in Fig. 4 is much higher than the resistance of the
unit. it may be 200 times as great, a transformer
having a step-up ratio is used to match up the
resistance of the unit with the impedance of the

loud speaking telephone. In other words, the
primary coil of the, transformer should have an
impedance  (which is sometimes called “A.

resistance’”) equal to the resistance of the unit, or
about 10 ohms, and the secondary coil should have
an impedance equal to the impedance of the high
vesistance telephone. This transformer may be
purchased in any Radio Store and is called a
microphone transformer or modulation  trans-
former. designed primarily to use in radie trans-
mitting sets. A 6-volt battery gives the hest re-
sults. The current passing through the unit will
vary from .1 to .25 ampere.

Fig. 5 shows a circuit for further increasing
the volume of sound. This is simply two of the
circuits, such as shown in Fig. 4, linked together.
This arrangement is highly sensitive and the tele-
phones on which the units are mounted should be
packed in a box of cotton, as the slightest vibra-
tion or sound in the room will be picked up and
heard in the loud talker. Any sensitive radio
loud talker may be used in this particular circuit.

THESE and innumerable other interest-
ing experiments are possible with these
amplifiers. Every amateur should have at
least one or two in his “Lab” or workshop.

A four-page instruction pamphlet is sent
SPECIALLY PRICED

with cvery unit.
While they last. . .......... 85 Per Unit

OR TWO FOR $1.50

PRESS GUILD,
66-S W. Broadway, New York City, N. Y.

Enclosed find 85¢c—%$1.50 for which =end me
postpaid one—two amplifier units as advertised.

Namc

DYKE'S AUTOMOBILE & GASOLINE
ENGINE ENCYCLOPEDIA, by A. L.
Dyke, E. E. Flexible cloth covers 615" x
934", illustrated, 1233 pages. New 14th
edition. Published by The Goodheart-
Wilcox Co., Inc., Chicago, I1I .

Dyke’s Encyclopedia has won for itself an hon-
ored place in the literature of the automobile. It
now has grown to over twelve hundred pages. The
general index alone takes nearly eighty pages. The
text of the work is profusely illustrated and refer-
ence to the typical engines and cars is made. Elec-
tricity as applied to automobiles is very fully treat-
ed with so many illustrations and so simply pre-
sented that the hook can be understood by any
competent chauffeur.  The danger now is with the
perfcetion of automobiles that they will be run too
much by rule of thumb, although we have always
deprecated to ‘“‘too much fussing” with the ma-
chine. There are many autoniobile engines but
they have come to at least an approximate stand-
ard of construction so that we may take everything
as being covered here.

Onc of the most recent engines which have been
introduced to the public is the straight line, cight
cylinder engine. This, of course, is a mere mul-
tiplication of the very familiar four cylinder engine
and again merely involves the addition of two cyl-
inders to the very popular six-cylinder engine. Ac-
cordingly, we find two methods of placing the
cranks on the driving shaft of a straight eight
given, and it is quite surprising {o see how seem-
ingly irregular the arrangement is. The straight
eight has the all-important featurc of accessibility
and this should certainly go to make it popular
with those who wish a multi-cylinder drive.

There is no use of a reviewer trying to tell what
is in the book because the matter is so very fully
given and such a variety of details are contained.

The type is very legible cven in its small size;
the editors have been particularly fortunate in their
selection of the same. As a sample of the thor-
oughness with which the book has been gotten out
there is a list of places where parts and supplies for
what the editor terms “orphan cars” cau he found,
cars no longer manufactured. Among these nates
the old time automobilist will find some familiar
titles. Such names as Petrel, Pope-Toledo and
Palmer-Singer appear which in the past days of
the science were household words. To those who
wish to be up on the subject, and who take care
of their own cars, as well as for the advanced gar-
ageman, the book is absolutely indispensable.

METEORS, by Charles P. Olivier, Ph.D.
Hard covers, 6%”x934", 276 pages.
Published by Williams & Wilkins Co.,
Baltimore, Md. $6.00.

Our first remark about this hook
the nature of an encomium on its make-up. The
typography is exceedingly pleasant and reads very
casily, and the paper with uncoated surface does
not reflect light into the eves. The way the hook
is arranged is this; the half tones, of which there
are a number, are put in independently of the
signatures, and they are on the regular coated
paper. This much we say becanse the use of
coated paper for printed matter is in every way
objectionable.  Unwards of 250 pages are devoted
to the titular subject, and every topic that can
well be suggested in  connection with comets,
meteors, leonids. perseids and other families of
these strange cclestinl objects, are given in great

must be in

detail. Comets too come into the subject and are
quite fully treated with numerous iltustrations,
some of them very beautiful presentations of

these cclestial visitors. A general treatment of the
mathematics of the subject is carried throughout
the book. It makes goodl reading, but the fact
that astronomy without mathematics means ahso-
lutely nothing, is kept always in mind. The
conclusions reached ahbout comets is to the effect
that they are cxtremely tenuous, so that we can
feel that if a comet hif us, we might never know
it. An interesting thing about meteors to he
found in the pages of this work is an account of
the late Professor C. C. Trowbridge of Columbia
University, who did more for the study of meteor
trains than all others combined. The curious
thing to be noted in this connection is that he
was not an observer himself and had to rely upon
the work of others.

THE PAINTING TRADE HAND-
BOOK, by A. Ashmun Kelly. Hard
covers, 414" x 614", 165 pages. _Pub-
lished by David McKay Co., Phila-
delphia, Pa. $1.50.

Small as the book is, its thin paper and com-
nact printing brings into it a quantity of matter.
There is so much in the one hundred and sixty
odd pages that one doesn’t know where to begin
to review it. It describes different details of

the trade, such as troubles with paint, of which
the amateur will certainly find there are many,
construction of ladders and brackets. paint an-

alysis, the different pigments, oils and turpentine
used in mixing paint. sizes and sizing, and stencil-
ing. All these things and many more are in-
cluded. The glazier’s work, the different kinds
of putty. and how to use putty are given. As
an example of the details, it even tells of several
methods of removing old putty when the glass is
to be taken out of the sash. something that always
troubles the home mechanic.
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World’s Greatest
Thought Discovery

ALPHAMATHOLOGY
Perpetual Scale, without A.D. 1926-FPZF
heginning or end, in Cy- Jewish y'r 5686-FPZF
cle, of Vibration with lapanese y'r 2586-FPZF
Cosmic energy—The Key Julian Period in year
to the Universe! 66 hundred-FPZF

Psychology — on — mathematical — basis

FORETELL BY SCALE

The psyehological color scheme, the stvles, the
advertising leads, the swinning letters in names day
after day and year after year.

winning cnergy cocrect in Fifty-four consecutive
games of World’s Baseball Series since 1921 and
Dixie Series since 1923—Either the Psychology of
Place, the Pitcher, or an individual Player in
VIBRATION made an outstanding play, hit or
cateh that won the game.

In Business, or otherwise, tune-in your conscious
Intellectual Energy with subconscious urge, or Solar
Energy and win! Be sure you are in Vibration and
then go ahead. A “‘Good Nume'’ invibration with the
public’s subconseious mind is worth £80,000,000.

““Mass Intellectual-Pressure and the Alpha-Matho
Vibratory Scale’’—48-page booklet containing the
greatest thought Discovery of this or any other age,
with Brain-Wave or Alpha-Matho Calendur—Price

Twelfth Edition; Sold Around the World
(The Yorkshire Institute of lnxiard piaced
oyder for 500 copies and Books and Authors, New
York, June issue, ‘‘challenges tho scientists.’’)

MACK STAUFFER 918 West Terrell Avenue.

y Fort Worth, Texas, U. S. A.

Credentials: Author of the World's
Greatest Y'rophetic and Psychological
novel, “*Humanity and the Mysterious
Knight,”” which foretold the broad-
casting of *“human voice.”” Mareoni’s
new invention, the *‘reflector,” *-color
music,’”” “World War.’’ the election
of President "*FL."* and over one hun-
dred other world events.

Money back
and
10 per cent
in five days,
if desired

0 EXPERIENCE REQUIRED

Practical radlo came liko a boll out of the sky. But the
big growth is just ahead. The world is short of real radio
experts. Thousands of excellent positions are open to those
who quality as radio sales engineers, factory set desigoers,
as testers. repalrmen; operators on ships, broadcasting sta-
tion experts, etc., here and abread. A lifetime opportunity
to get in on the ground ficor of a new profession in it8
infancy and whose miraculous growth will ba the marvel of
all ages. Those with vision now will reap rich rewards.

THE PROFESSION OF ROMANCE, FORTUNE

unususl proponttion I8 offersd ta anyone who wants (o get Into

(his romantic profession of fabulous fortunes. Who
Fords racio will turn out? This Is the sge of progress—radlo—

ink. Don o Wrlte today for
O illions Uniouched.” Tt tells how jou can master radlo wt home in
apare time. Glves the facts bout the greatest system yet devined.

R A D IO nftered 1o those who enroll oz, Write
5 . ‘me personally. ere's no. oBUEALIOD.
8 E T to muke 380-$200 a wreic. 1. J. Mendels,

AMERICAN RADIO ENGINEERS,
997 Meomt Bldg. Chicago. U. B. A.

CALCULATIONS

)
.ﬁn in the Store, Office, Shop, Etc.,
,'.’.y, ‘& can be instantly made with the
% W) Midget Slide Rule. If you have
A |‘ any figuring to do, order one on
¢EDT T ‘erL It is the most versatile
%, I’[’l' calculator ever invented.

¥, En et The Engine-Divided Scales are
{m_%\ﬁ‘;;(’gl on white celluloid, mounted on
s G aluminum, groase- and water-

\ﬁ,.,,_,..n.ﬁ proaf.  Size 17,

Trice, with Instruction Dook.
Case §0c extra.
Catalog free.
are not satisfied.

(Patented 1-17.22)  $1.59. Leather
Sent C. O. D.. if desired.
Your money back if you

GILSON SLIDE RULE CO.. Niles, Mich.

“Bow Legs and Knock-
Knees’’ Unsightly

Send for booklet showing
photos of men with and without

THE PERFECT LEG FORMS.

PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 50, Chicago, 1L

LATEST WHOLESALE,
RADIO CATALOG

A Simply send name
{ TODAY for big 64
page book explaining

liberal proposition
paying agents $60 to $100 a week. and how to
B cet latest radio pocds at \Wholesale.  Live
® dealers and arents wanted.

Standard Radio Co., 1412 Walnut St., Kansas City. Mo.

30 Days FREE Trial

Rangers direct from our factory, express
prepaid.Save §10to$15. Many models. Easy
payments—only $5 & month. Write today
for bicycle catalog and marvelous offers.

MEAD Cycle Co., Dept. G-107 CHICAGO

hy, a—
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Troyble Shooting

{ By Tom C. Plumridge, Head of Automo-
¢ bile Engineering, American School of
b Correspondence.

ol b b Abdd Al bbb b Ao osob oA

SecrioN 1.
Engine Troubles

1. Engine will not start.
No gasoline.
Choke not working.
Stoppage in jet.
No compression.
No primary current.
Battery discharged.-
Battery disconnected.
Loose terminals.
Resistance coil burnt out.
Dirty contact points.
Contact points not breaking.
Fouled spark plugs.
Spark plug points set too wide.
Weak condenser.
Weak magnets on magneto.
(See “Carburetion and Ignition Troubles).

2. Engine has no power.

(Sce “Carburetion and Ignition Troubles).
No compression.

Leaking valves.

Sticking valves in guides.
Valves not seating.

Too much tappet clearance.
Too little tappet clearance.
Worn pistons and piston rings.
FFaulty spark plugs.

Loose spark plug wires.
Loose valve plugs.

Broken valve springs.

Iingine overheats.

Incorrect timing of valves.
Incorrect timing of ignition.
Weak condenser.

Scored cylinders.

Engine full of carbon.
Stopped up muffler.

3. Engine knocks and ratiles.
Spark too far advanced.
Fngine full of carbon.
Worn pistons.
Worn main bearings.
Worn connecting rod bearings.
Worn piston pins.
End play in crank shaft.
Play in cam shaft bearings.
Too much valve clearance.
Sticking push rod or tappet.
Worn rocker arms on shafts.
Worn push rod and guides.
Worn valve guides.
Worn mushroom tappets.
Worn push rod rollers and pins.
Scored cyhinders.
Timing gears worn.
Too much back-lash in timing gears.
Flywheel loose on flange.
Engine hold-down bolts loose.
IFlat cams.

4. Engine overheats.
Lack of water.
Lack of oil.
Water not circulating.
Oil not circulating.
Water hose partly stopped up.
Incorrect valve timing.
Incorrect ignition timing.
Mixture too rich.
Brakes drag.
I'an belt slips or broken.
Radiator dirty inside and in openings.
Radiator leaks.
Pump leaks.
Hose connections leak.

5. Engiue misses at slotw speed and Spits.

Leaky intake valve guides.

Loss of compression.

Valves leaky and not seating properly.
(“Sec “Ignition and Carburetion Troubles”)

6. Lugine misses at high speed.
(See “Ignition Troubles”).
(See “Carburetion Troubles”).

““A cut above

Turkish
secking ofie a cut

end ciga
because o

1t contain

a whale o

LiageTT & MvyERs Tosacco Co.

IF, LIKE MOST MEN, your taste runs to

the finer grades of tobacco
, then learn from Fatima what

la difference just a few cents make

WHAT A WHALE OF A DIFFERENCE JUST A FEW CENTS MAKE

the ordinary”

rettes and you are
above the ordinary

Become a big:pay man in the greatest industry of all time,

' and right at home, you can fit
can cash in on your spare time,

Quickly, easily -

ourself for highest salary positions, or you
hecallis urgent for mechanics, operators,

designers, inspectors. Unlimited, fascinating opportunities on land orsea_

1 725 YOU ar HOME 12

ARADIO EXPERT

Under mypractical, easyto understand, instruction—you qualify in an amaz-

ingly short time. No previous experience is

necessary. Every branch of

radio becomes an open book to you., You learn how to design, construct,
operate, repair, maintain and sell all forms of Radio apparatus, My methods

; arethe latest and most modern in existence,

FREE receiving set of the latest designs

A. G. Mohaupt, Radie Engineer,RADIQ ASSOCIATION 0

Wondertul home construction tube

Write Today 5

FAMERICA, Dept. 5333, 4513 Ravinswood Ave., Chicago

Wonderful. new_device, guides your hand; corrects
our writirg in few days. Big improvement in 'bree

ours. - No failures, Complete outline FREE.,
Write C. J. Ozment, Dept.44  St. Louis, Mo. -

Insure your copy reaching you each month., Sub-
scribe to SCIENCE & INVENTION—$2.50 a
}ﬁearY Ecxperimemer Publishing Co., 53 Park Pl,

STube De:ﬁ;i)i\hrator FREE/

Earn $25 to $100 a week, part or full time. Everyone
& Drospeet.  Complete lne standard sets and acees-
sories, £5 to $90. Write today for iNustrated catalog
nnd‘etclusivv selling plan for live dealers and cou -
munity agents.

20TH CENTURY RADIO CO.,
1281 Coca Cola Bldg. Kansas City, Mo.
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elko
BROADCASTING STATION
STAMP ALBUM

Have you your

EKKO |

Broadcasting Station

STAMP ALBUM?

Here's what every radio fan has wanted—a convenient, permanent and
authentic means of recording all stations heard over your set The Ekko
Album contains spaces for a stamp from each of more than 650 stations.
These stamps are verified and prove your reception of the station.

Proof of Reception cards are furnished with the album. Send the card
to the station, together with ten cents, to cover cost of verification, give
facts which prove you have heard their broadcasting. In return they
send you their verified stamp as evidence of actual reception. The stamps
are beautifully engraved in different colors, an individual stamp for every
station showing the call letters.

The album is 9%xI1 inches, handsomely bound in a two color cover.
It contains 96 pages, with spaces for stamps of all recognized stations
arranged alphabetically by states and call letters, as well as a convenient
log. Ekko is the original and genuine Broadcasting Station Stamp Album.
Over 859 of active stations are distributing Ekko Stamps.

Start a collection of these stamps. You will find this a new and fas-
cinating method of verifying the stations you hear. If your dealer cannot
supply you, sent direct on receipt of price. Money back if not satisfied.

Price $1.75

THE EKKO COMPANY

111 WEST MONROE STREET, CHICAGO.

1150 » 8300 PROFIT MONTHLY %A= ONEDAY BATTERY CHARGING

Over 12,000 shops are making great big profits every
month from One Day Battery Charging. Every car
needs One Day Batlery service—why not Lave this
.meney-muaking business coming to you? Only $35 cash
puts an HB One Day Charpging outfit in your shop,
complete ready to operate. Easy terms on balance,
quickly paid by your increased earnings. 30 days’
free trial in your shop on absolute money-back guar-
antee. Write for free Bulletin 2.
HOBART BROS. CO. Box S-3 TROY. OHIO

METAL TOYS AND
NOVELTIES

READY TO USe

METAL MENDER

The Household Solder

Good chance to start your own well-paying business
producing such big sellers as Toys. Novelties, Ash
Trays. Book-blocks. Souvenirs, Advertising Special-

Here’s why thousandsuse Soldering ties, Paper Weights. ctc. We furnish forms with
g{iﬁflrei['elt;gqﬁ%?gghlu Booklet complete outfit for speedy production. Absolutely
T St a no experience or tools necessarv: no special place
Safe—No messy pots or Cinch to needed. Small investment puts you on road to suc-
dangerous acids. Solder" cess. Demand exceeds supply and we assist you and
Sure — Genuine Solder Upon co-operate with our manufacturers in selling their
males firm metal joints. Request products.  We put you in toueh with the buyers

Satisfactory — W orks
equally well onlight or
heavy, old or new work.
Economical—Saves
many times its price.
Your Dealer Can
Supply You

and assure an outlet for your goods. Strictly a
husitiess proposition and thorough investigation in-
vited. A splendid opportunity for an enormous and
profitable business for ambitious men. No others
need apply, Catalog and information mailed
on request.

METAL CAST PRODUCTS CO.

1696 Boston Road, New York

CHICAGO SOLDER COMPANY
4201 310 Wrightwood Ave.,Chicago, U.S. A.

N
WORK FOR

“UNCLE SAM"”

RAILWAY POSTAL CLERKS i Tt
$1900 to $2700 Year ./ jii.ritdsriiii e

Schedule showing places of coming U, 8. Goven-

(Postal Salaries Just Raised) § ment evaminationg; (3) Full particulars telling how
TRAVEL—See Your Country s to get a position.
5 iL C
MEN—BOYS, 18 UP SHOULR MALL QOUFON 1 Name.. e .
Steady work. No layoffs.  Paid Vacations | address...............oocooe

-
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Engine overheats.

Sticking valves.

Valves not seating properiy.

Weak valve springs.
Engine runs unevenly.

(See “Ignition and Carburetion Troubles™).
Mixture too rich.

Choke not working correctly.

Uneven compression.

_ No oil circulating and ganye showing no
essure.

Qil line stopped up.

Gauge not working.

Dirt under valves in line.

Pump gears worn.

No oil in crank case.

0Oil needs renewing in crank case.
Bearings need adjusting in engine.
Oil pressure out oi adjustment.

CURES FOR ENGINE TROUBLES

Engine will not start.

No gasoline—Clean out gas line. Ex-
amine gas tank to sec if there is any gas
in tank and for leaks. Clean out car-
buretor. The carburctor should be dis-
assembled.

Choke not working—Examine choke wire
jor worn places and broken wire. Examine
butterfly choke valve and screw to see if
loose or broken.

Stoppage in  jet—Clean out carburetor
thoroughly.

No comypression.—Grind valves. Examine
pistons, rings and cylinders for wear.
Examine valve adjustments and see that
tappets have correct clearance.

No primary current.—See if battery is
properly comiected.  See if breaker points
are breaking properly. See if resistanct
or ballast coil is O.K. See if switch is
O.K. Sce if all connections between
battery and brecaker mechanism are cor-
rect.  See if battery is charged.

Battery discharged. — Test battery with
hydrometer and voltmeter. Charge battery.
Battery disconnecied —See if all connec-
nections are tight. Examine ground con-
nection and sce if it is clean and tight.
T xamine battery counecting straps.
Loose Terminals.—(See “‘Battery Dis-
connected ™).

Resistance coil burnt out—Renew with
correct unit. Examine circuit and switch
for shorts or grounds.

Dirty coniuct points—If badly burnt, in-
stall” new, test condenser. Clean and
polish the points with an oil stone or fine
file.

Contact points not Dbreaking—Examine
fiber cam for wear. Examine and adjust
points.

Jouled spark plugs~——Valves need grinding
in. Valve port loose. Piston rings and
cylinders and pistons worn. Too much
oil in crank case, drain oil to the correct
level. Bearings need adjusting.  Clean
and adjust spark plugs.

Spark plug points set too wide—Set spark
plug gap to correct distance, about .029th-
inch. Spark plug electrodes too thin for
the heat of engine explosion and compres-
sion. Purchase new spark plugs with
heavier clectrodes. Electrodes loose and
cap will alter. Examine electrodes and
sec that they are tight in body of plug.
Weak condenser—Watch breaker points
for sparking when they break. If they
spark badly, install new condenser.
1i"eak magnets—Shown by failure to give
strong pull when armature is turned by
hand, and a weak secondary current.

Engine has no Power.

No compression—{See “Engine will not
Start”).

Leaky Valves—Tappets need adjusting.
Valves need grinding. Examine valve
heads and stems for warping and sticking.
Test valve springs, and see that they are
of about the same strength.
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and get ahead socially
POPULARITY, pleasure, profit—all are yours
when you play a Conn saxophone. Enter-

tain your friends; play professionally, all or
part time. Witha Conn you're sure of quick
success. Easiest to play, perfect in scale, reliable
in action, most beautiful in tone. Connsare the
choice of the world's great ar-

tists. Let us explain the many
exclusive Conn Features.

FreeTrial; Easy Payments
on any Conn. Send us coupon

It,” by Sousa and other famous
musicians,

INSTRUMENTS

WORLD'S TARGEST MANUFACTURER)

C. G. CONN, Ltd.

356 Conn Bldg., Elkhart, Ind.
Please send **Success in Music” and
details of free trial offer on

Sticking wvalves m guides.—Carbon on
valve stems. Clean valve stems. Stems
too tight a fit in guides. Ream out guides
or reduce size of wvalve stems.

Valves not seating—Tappets need adjust-

ing. Carbon on valve fillet.  Clean steam
ing. Carbon on valve fillet. Clean stem

and fillets. Examine valve heads {or pit-
Too much valve clearance—Thread strip-
ped or push rod adjustment screws. Lock
nuts not tight on adjustment screws. Ex-
amine push rod rollers and pins.  Adjust
push rods or tappets.

Too little clearance~Adjust push rods or
tappets.

Worn piston and piston rings—Rebore
cvlinder and fit new piston rings.
Faulty spark plugs—Examine spark plug
porcelains for cracked ones. Loose clec-
trodes in plug body.

Loose spark  plug wires.—Examine all
spark plug wire terminals.

Loose valve chamber plugs—New gaskets
needed. Tighten chamber plugs.

Broken wvalve springs—Renew.

Engine overheats—Examine water circu-
lation and water pump impeller. FEx-
amine ignition timing. Examine valve
timing. Examine oil level and oil circula-
tion. Tighten fan belt. Examine car-
burctor adjustment and adjust if necded.
Clean carbon.

Incorrect valve timing. Incorrect ignition

be disconnected.
[Veak condenser—(See “Engine will not

pins; examine and tighten if needed. Re-
bore cylinders if badly scored; lap out
cylinders if lightly scored.

Engine full of carbon.—Examine carbure-
tor adjustment. WWorn pistons and cylin-
ders. {Sce under “Engine will not start”;
“TFouled Spark Plugs”).

Stopped up muffler—Clean out. The muf-
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—Or Are You Thrilling Others?

= Are you one of those fellows
who has permitted himself to
get inte such a run-fown con- §
dition that he must go out of
his way to do something, or
get something, or drink some-
thing to get a *‘kick’” out of
life? Do you have to be con-
stantly jazzed up to make you
feet half alive? Mustyoudrink
bum hooze or take dcadening
dope to put the spark of life
inte your veins? You are to
be pitied—like the thousands
of cthers who must have arti-
ficial stimulation to give them
excitement—who can’t get a
““thrill”” out of anything with-
out it.

How Are You
Gaing to Come Back
to Menhocd ?
You, young fellow, about to

selcet a fine girl for a lifetime
companion—

—you, young chappie. about
to step out inte the world to
make your way in business or

G

; timing —Check an re-time.  Examine the mechanical field—
for details and free book, “Suc- '1(1\"1;/&: (Er:(CIC \r(‘tar((ji mech'meism and see —you, smart aleck. thinking
cess in Music and How to Win e . y you can cheat the world out of
that it is WOl‘kmg COl‘I‘CCtI_V. Rod may Strongfort your services by scheming and

deception—
The Perfect Man —ynu, who have been quilty of
nenlert c¢f yor hody and of exeesses and dissipations—

Start”) How are you going to get the stamina and pep and pow-

l | . g a6 o er that you must have to make good, to win a wife, to
NN Scored cylinders—(See “Worn Cylinder, make her happy, to acquire wealth and position?
=S Piston, Piston Rings”). Loose piston

J — BAND ' gs) g

POINTS THE WAY TO HFALTH AND
MANLY STRENGTH

Almest miracnlous are the results attained by young men
and older ones who have determined tn make real he-men
of themselves, and have taken up STRONGFORTISM.
Even fellows who felt they were absolutely through,
dowa and out. dejected and discouraged—men wha had
tried all sorts of drugs, dope and exercises-——these have
come to me, and | have regenerated and revitalized

e Instrument fler must })e disassembled to do this. See th»a;n':j a;ul today '-Pf.v are adn‘v)irnd hy lwuvsen. and rPs';

> o o ’ pecte y men. oy have been restored toc strengt

Street or R.F. D, H‘Mt a” carbcl)n and soot are removed from l:ind manliness by my scientific methods without the use of
" . - ! v t

City State Cosnty ¢ pIpSs and passages. rugs, dope, apparatus or electr cal gee-gawsofanykind,

(Use Pencil Please)

2 Years

This simplified, complete High School
Course—specially prepared for home study
by leading professors-—meets all require-
ments for entrance to college, business, and

leading professions.
zcooertslleesr Over 200 noted Engineers, Bus-

inessMen, and Educators helped

prepare the special instruction

which you need forsuccess. No matter what

your inclinations may be, you can’thope
10 Bucceed without specialized trainiog. Lot

usgive you the practical training you need-

American School

Drexel Ave. & 58th Street
Dept. H- 326 Chlcago

Money Back When You Finish If Not Satisfied
T L L L] ----------.--
American Schaol, Dept H- 323 Drexel Ave. and S8th St., Chicago
Send me full information on the subject checked and
how you will help me win success in thatline.
Architect ......Electrical Engineer
wilding Contractor General Education
utomobile Engineer . Lawyer

ivi! Engineer Mach. Shop Practice
tructural E echanical Engi
usincss Manager

Steam Engineer

(98]

Engine knocks and rattles.
Spark too far advanced—Check and re-
time ignition.

“Engine has no Power”).

Worn main bearings and connecting rod
bearings—Examine and adjust. Remove
shims until bearing fits snugly on shaft.
Sce that babbits are tight in housing.
Worn piston pins—Examine and ft new
pins and bushings.

End pley i crank shaft —Examine thrust
side of main bearings for wear. Fit and
install new main bearings.
Play in cam shaft bearings.
stall new bearings.

Too mitch valve clearance.—(See “Engine
Has No Power”).

Sticking push rod or tappet.—Too tight
a fit in guide. Guide scored.

Rocker arms worn on shaft—Fit new
bushings and shafts.

Worn fush rods and guides. Worn wvalve
guides. Worn mushroom ‘tappeis. Worn
push rods, rollers and pins—Install new.

Fit and in-

Timing gears worn and too much back-
lash i timing gears—Install new or re-
fit main bearings. These can be brought
closer hyv rescraping the main hearing.

Go On Ai'ing and You'll Go On Failing

You won’t get anywhere so fong as you go on smiffiing,
coughing, ailing, aching and complaining. You won’t
score until you've banished weakness and stood up

Engine full of carbon—(Sce “Fouled | [lsimimitand ligket mon wni women saves in e e |

: a Spark P]UQ‘S” under “EHQZHQ will not dinestion, weak heart. eatarrh. colds. or other affictions,

2 s 3 4 write me frankly and | witl tell you how, in the privaecy
St i

Start ) X wy Pi of dwll)'r own homc.I ylou can rid yourself of these h:rrors

. . and become a real “he-man—vigorou tie

S— iston e gorous, encrgetie, strong, §

Course ln EV{]” n 'P”t’m” (SEC _Ol‘p” stons, magnetic. You can’t afford to drag through life, half

ylinders and Piston Rings under dead, wretched. | will help you out of this pit of

despair if you will just tell me your trouble.
WRITE FOR MY FREE BOCK

In it | sum un my 25 years’ experience in restorin
men to health and strength. Clin the coupon helow an
ask for your copy of my wonderful hook. Write today.

IONEL STRONGFORT
Physical and Healih Specialist for over 23 Years
DEPT. 123 NEWARK. N. J.

L L Ll T e
FREE CONSULTATION
Clio and Send This C-unon
Absolutely Confidential
Mr. Lisnel Stronnfart,
Strongfort Institute, Dept. 123, Newark, N. J.

Please send me absolutely free my copy of your book.
“PROMOTION AND CONSERVATION OF HEALTH.
STRENGTH AND MENTAL ENERGY.” | enclose a
ten cent piece (a dime) to help ecover mailing expense
and have marked (x) before the subjects in which §
am most interested.

..Celds ..Weak Eyes

.. Gatarrh .. Flat Chest

..Asthma ..Desnnndency

..Headache ..Emaciatinn

.. Rupture Rheumatism

. Thinnnss

-Pimples

.. Insomnia B

.. himpotency .Shart Rreath

.. Vital Losses
«.Lung Trouhles
Poor Circulation
Round Shcetders
Youthful Errors
Manhond Restored
Skin Troubles
Stamach Diserdars

« P, A. & Auditor Sanltary & Heating Scored dBndlems See “Fnei H N v
> A §— ¢ ngin o .. 1ncreased
ookkeeper urveyor & Mapping C ed, cy ( (¢ gme as *Overwoight  Wenk Haet Pisased Height
.Draftsman & Deslgner vere-.High Scbool Graduate Power”). .. Week Back -.Great Strength Development

Flvwheel loose on flange.—Tighten bolts
or sct screws.

(Continued on page 1063)

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl,
N. Y. C.

State
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CHAPTERS
Each of the six il-
lustrations shown
here represent the
various general sub-
jects covered by
this handbook and
illustrate it's thor-
oughness.

GENER
TROUBLES

DETECTOR
TROUBLES
:-\‘Z "E

AERIAL
TROUBLES /

TROUBLES

I

68
Pages

200

Illustrations

Size
6 x 9 Inches

Sold everywhere
on Newsstands
and Radio Dealers

Trouble Finding and Correcting
Simplified for Everyone

No matter how much or how little you know of your radio receiver, this new “Radio
Trouble Finder” book is going to be a big help.

It explains the common and special faults of all the standard receivers of today; tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
special simple tests by which you can determine what is wrong with your receiver. Then
for each particular fault there is explained the proper procedure for correcting it.

All troubles and their remedies are arranged in simple charts so that even the most
inexperienced radio user will have no trouble in keeping his set at all times in first
class condition,

All parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.

THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.
Keep one around the house for any emergency. Order today by using the coupon
below, enclosing 25c.

Published by The E. I. Company
Distributed by

The Consrad Co., Inc., 64 Church St., New York, N. Y.

CONSRAD CO., INC,,

64 Church St., New York, N. Y.
Gentlemen -—1 am enclosing 25¢. Kindly forward at once one copy of “The
Radio Trouble Finder.”
Name
Address
City, State

-------‘
sesscEReneeEEn

v
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interchangeable.

Cleaner, Driil
‘ Attaches to any lamp socket. All

uc! l
i SDur Center 14.2
. Face Plate 1
. Parting Tool  16. Cloth Buffer

a

A money maker for the sm:

DEPARTMENT 33

SIX Complete Motor Drwen Tools
A compact metal and uoodworkmg outfit for me-
chanics, householdersand * handy men. Driven by
famous Speed Way motor which is easily detached,

giving you a Portable Electric Drill. Tools qmckly

pressed steel case [No. 22 above} with lathe bolted

to platform.
Check the Numbers on the Photograph
. Lathe Bed 9. Gouge Chisel 17. 4-in. Wire Brush
2. Tool Rest 10. Universal Wrenci 18! Tool Case
3 'I‘.ul Stock 11. Base 25 in, X 6 in, 19. Drill Handle
2. Saw Table 20. Drill Bits

3. 5 m Clrculu Saw  21. Nut and Wanher
X Qvel
b Alrbor nnd Flanz 23, The Well Known

Only $10 Down—Easy Payments
Five minutes after receipt you can have thechips flying.
Pay as you enjoy it. Use the Shop for pleasure or profit.

Write Today For Full Information
Every toolinthe *‘Shop’’ ishigh grade, forregular work.
zﬁl job man. Write today.
Electro-Magnetic Tool Company

1830 S. 52nd Ave., Cicero, )li. (Adjoining Chicago) B
— 8

Saw, Lathe, Grinder, Buffer,

packed under

Speed Way Mc*or

ADDING MACHINE

Fits Vest Pocket

A marvelous calculator. Does the work

accurately and quickly as a $3u0 machine, In-

valuable to anyone who uses fizures, Don't

carry pad and pencil. Thiy bf,ﬂl"tll“g invention

will sol:e nllén ob]ans ina r‘mnu Business

men, students, professional people, all need
" this HANDY HELFPER.

Count B "
> | Billion

all the time -- cleal
instantly. Made o

only #0z. Sen

A

SEND NO
MONEY

dressA We'll shi
machme postpaid.
Pay postman_ only
$2 95 Txy it for 10
.. Your money
bsck if not satisfied

Resnlts in plain sight PRICE

€l s s

steel and brass, in hnndsome

case, fits vcst;ockct weight
for yours now —

~you'llsave time and money.

g ——— Reliable Adding Machine Corp., Dept 163
184 W, Washington St., Chicago, 11,

Here's a dandy chance to make money
Everybody wants one. Fine profit. Write tar
new offer.

Get One of These NOW

. ————
ERE is a hand ejector that has them all beat.
Not to be compared with

this price. Best obe
tainable and guarane
teed to fire -
accurately.

ammunition. Solid frame
swing out eylinder. Best

other guns at

blue steel.” New 1926 models, Order now.

$52.20 or 38 eal. Oaly $9.6 Satisfaetion
L,’Ud.l‘dllte(d or money retunded. Pay on

Delivery plus Pcstage. SEND NO MONEY.

Universal Sales Co., 259 B’wy, Dept.67

New York, N.Y.

STUDY AT HOME

Become a lawyer. Legally tralnerl
men win high positions an.
suceess in business and public

Be independent. Greater opportu:
tivs now than ever before. Big corpo-
ralions are headed by men with Ieﬂ'al

training. Earn

$5,000 to $10,000 Annu.

i We guide you step Dy step. You can train at home
mg spare fime. Deuree of LL.B. conferred. Latalla
tudents found nmnn;f practicing_attorneys of every

atate. We furmsh a]l xt materi

inchidig fourteen-

books fl'EL \Pnd for the

e
terms. Get our valuable ws pue
NOW.

n n University, Dept. 3384- L Chicago
The Worid’s Largesl Business Training Institution

The Enibersity

Become More Efficient

§ CoursesinMathematics,Chemistry,
Psychology, Education, Business,
and 40 other subj(cts command
either 1ligh School or Coliege
e Credit. Start any time,

27 Ellis Hall  CHICAGO, ILL.

of Chicago

Mako money chalk drawing.
program of trick drawings,

Send %1 for snanpy

vith instructions by a
professional eartoonist. Satisfaction guaranteed.

Cltcular t‘tee. Balda Art Service, Dept. 4, Oshkosh, Wis.

|

Auto Troyble Shooting
(Continued from page 1061) 1

Engine hold-down bolts loose.—Tighten
bolts that hold engine to frame,

4, Engine Owerheats.
Lack of water~—Examine radiator for
leaks. Examine watcer pump for leaks.
Examine hosc connection for leaks.
Lack of oil.—Examine oil level. Examine
crank case for leaks. See if oil pump is
working.
Waler not circulating—Examine water
pump for loose impeller. Examine hose
connections for stoppage.
Oil not circulating—Examine oil pump
gears or plunger for wear. Examine
check valve in oil line for dirt under it
and n bearings. Examine lubricating
system for stoppages in pipes.
Incorrect valve timing. Incorrect ignilion
timing.—(See “Engine Has No Power™).
Mixture ioo wrich.— Examine carburetor
adjustment.  Readjust. Examine float
level and float. Float set too high. Ex-
amine choke wire and choke valves for
broken, loose and worn parts.
Fan belt slips.—Shorten or install new.
Radiator dirty inside—Rinse out with
some kind of rust removing solution.
Wash outside with a fairly strong stream
of water and work the stream through the
radiator.
Radwlor leaks—Repair.
Pump leaks—Examine pump shaft for
wear. Repack pump.
Hose conneclion  leals.—Tighten hose
clamps. Remove and smear with white
lead inside the hose and replace hose,

5. Lngine Misses at Low Speed.
Leaky intake valve guides—Fit new guides
or valves or both.
Loss of compression—(See “Engine Will
Not Start”).
Valves leaky and not seating properly.—
(See “Engine Will Not Start”).
(See “Ignition Troubles”) (See “Carbu-
retor Troubles”) —(See “Ignition and
Carburetor Cures”).

6. Engine Misses at High Speed.
(See “Carburetion and Ignition Troubles™)
—(See  “Carburetion and Ignition
Cures™).
Engine owverheats.—(See “Iingine Over-
heats” under “Engine Has No Power”).
Sticking walves— (Sec “Sticking Valves
in  Guides” under “Iingine Has No
Power™).
Valyes not seating properly—(See under
“Engine Has No Power”).
Weal wvalve springs—Test and see that
all are uniform and then replace those
that are weak.

7. Engine Runs Smoothly.
(Sec “Ignition and Carburetor Troubles™)
—(See “Ignition and Carburctor Cures”).
Mixture too rich—(See “Choke Not
Working” under “Engine Will Not
Start”™). Adjust carburetor. (See “Ig-
nition and Carburetor Cures”).
Uneven  compression. — (See  “Leaky
Valves” under “Engine Has No Power”).
(See “Worn Piston and Piston Rings and
Cylincers” under “Ingine Has No Pow-

8. No Oil Circulating and Gage Showing
No Pressure.
Oil line stopped up.—Thoroughly clean
out oil system.
Gage not working—Test out with new
gage, Break in oil line between pump
and gage. See that check valve and ball
checks are working correctly. No oil in
crank case. Bearings neced adjusting.
Pump gears worn.
Dirt under valves in line.—Take out check
valve, clean and replace.
Pump  plunger stuck.—~Plunger return
spring broken. Dirt in plunger -cylinder.

Corner of One of the Seven 8. of E. Laboratories

Take This Short Cut to
Accomplish v Ambition

The field of electrical engineering offers wonderful
opportunities for trained men to direet and ecarry out
great industrial and commercial projeets. et a thor-
ough and practical training here in our course of

ELECTR CAL ENGINEERING
with B. S. Degree In 3 Years

A faculty of specialists is leading hundreds of ambi-
tious young men to sure success. Why not vou?

If you are lucking some preparatory studies you can
make them up here. This is an exceptional opportunity
to become an electrical engineer in the shortest possible
time.

JUNIOR ELECTRICAL
ENGINEERING

From 1 to 2 vears in this course makes you a com-
pletely trained Junior Electrical Fngineer—nprepared to
fill such positions as general plant supevintendent, diree-
ter of eonstruction, superintendent of mwintenance. ehief
draftsman, ete. The Junior Electrical Engineer fs the
man hetween the Flectrical Engineer and the Ilectrieian
~—a well paid position and a stepping stone to higher
execuitive work. A grade school diploma or equivalent
admits you withoui examination. New term opens every
6 weeks.

COMMERCIAL
ELECTRICAL ENGINEERING
in1 Year

Unpar'\llvlrd opportunities for brilltant, successful
careers in the new field of Commercial Jdlectrical Ingi-
neering.  To meet the extraordinary present-day de-
mands for trained electrical business men, consulting
and efficiency cnuineers. we offer this thorough, con-
densed and very practical training, especially adapted
to high school graduates.

PRACTICAL ELECTRICITY

In this complete 6 months' Ilectrical Course—-S
hours daily—you can leara house, fuciory and theatre
wiring, testing and meter work, A.C. and D.C. Arma-
ture Winding und all necessary mathematics.

A 8 months” course in A.C. and D.C. Armature Wind-
ing, or & J months’ Course in Light and Metor Wir-
ing and Testing is offered to those with limited time
and meuns.

AUTOMOTIVE ELECTRICITY

Electrical speciatists who instinetively diagnose and
locate automotive electrical troubles command  high
positions and are well paid.  Specialize in starting,
lighting. imnition and storage batteries and command
a big job at a big salary.

“EARN WHILE YOU LEARN”

We agree to provide for a llmited number of worthy
young men, half-time jobs at good wages, and permu-
nent positions with unlimlted prospects to all duly
qualified graduates. Mere is the opportunity of your
life to acquire a thorough, practleal training for big-
paying profession that is in urgent need for truined men.

ESTABLISHED 21 YEARS AGO

The S. of B, stauds abselutely alone in the field of
thorough, practical cleetrical education and In eom-
mercial and electrical engineering.

NO NEED OF YOUR BEING WITH-
OUT AN S. OF E. TRAINING

It does not matter how old you are or what school-
Ing you huve had. Sfudents from 16 years up to 50
are in attendance here,

Fill out the following coupen and mail it to-day.

BCHMML of ENGINEERIN(

of Milwaukee
Founded 190>

& A R Y WS NN MR S N NN BS D m S N RN SN W AN SN NS MR W MW T

SCHOOL OF ENGINEERING OF MILWAUKEE
S1-326A, 415-417 Marshall Street, Milwaukee, Wis.

Without obligating me in any way, please mail free
T2-page 1llustr1tcd book, “‘Electricity and the One Best
Way to Learn It and particulars regarding the course
I have marked with an X.

. Electrical Engineering.

.AEIertrote “hnies.

..Commercial Electrical Ennineering.

..Junior Electrical Engiucering.

.Automative Eirctricity.

Armature Winding

Light. Motor ermg and Testing.

.Practical Electricity.

A.L,am interested in your “Earn While You Learn”
an.

Name

Address

CIty +eviciitinrisnnrnronrsansare... State.. .. .....

Edueation ............. ... ...
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To
PRACTICAL MEN
and

ELECTRICAL
STUDENTS

You can use this marvelous little
book for solving your problems in any
phase of electricity including Motor
Starters and Starting Boxes, Overload
and Underload Release Boxes, Rever-
sible Types, Elevator Controllers,
Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers,
Variable Field Type, Controllers for
Mine Locomotive, Street Car Control- =
lers, Connections for Reversing =
Switches, Motor and Dynamo Rules,

Rules for Speed Regulation, Connec-
tions for Induction Motors and Start- E i O | l IN I ERE S I E D

ers, Delta and Star Connections, Con-

nections for Auto Transformers, and
Transformers for Lighting and Power I i, I E‘ I RI‘ E I i ’)
©

Purposes.

If you are ;merestfeg in %alcula;ion 1f you are, t}ns 1S your opportunity to get a book which is as
o oo (] et of P D s authentic as it is complete! For every problem that has puzzled
ies, Electrical Units, Electrical Con- you and zs.puzzlmg you, you will find the solution in clear, definite
nections, C(a:lculaltlon of Unknown Re- language in the BLUE BOOK Its informatative contents come
sistances, Calculation of Current in .

Branches of Parallel Circuits, Calcu- f11'0m the pen of York.e Bu_rgess, found@r and head of the famous
gnl(:; o(f)h\:/n?ig}_l‘t of ‘\VVire’, Yire (I}afuge e ectr.lcﬁl sc(lilool l()iearmg his name. It is a pocket-size note book,

ules, s Law, Watt’s Law, Infor- €speci i i
o et Wire veed for Bloe. pth a tyda a?t? fon: the practical man and those who are taking
trical Purposet Wire  Caloulations, ui) lle_s udy ode ectricity. You can have this note book with you
Wiring Calculations, Illumination Cal- at all times and youcanr iti i
culations, Shunt 'Instruments and Cal- 7: 0 S.’ St St.lldy itin YIRS SIS S
;l:)]‘a“:,ncolf F:'mtan;zem of Shénl ts, , Vt\ lI)th ﬁl% mailing charges postpaid, we will send you this excel-

ve alculations, ciency Calcu- en C 3
el I goll Oli) one dollar ($1.00). Just mail us your order, enclos-
ances. Dynamo and Dyname Tronbles, ing a dollar bill, a check, or a money order with your request for
i\dk)‘:‘:;fs S‘"‘igg 3{1‘;}“;{135'02:‘:&;“?2:;": a copy. Knowing its value thoroughly, we are convinced that you

s cu- ]
ot b L will like the book, but after five days we will be glad to refund
v e, Sy, e o your dollar if you should care to return the book. Just drop us
Alternators and Motors, Conductance, a l]ne,

Susceptance, Admittance, Angle of

B e o o eormls THE McCLURE PUBLISHING CO.
Dept. J.B. 720 Cass Street, Chicago, Iil.
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Makes people and objects miles away
sBeem close. Brings new pleasures to
home, farm, camp, travel, sport. ./
See moon andstars as nev erbe ore.
New_ Ferry ‘““Wonder” telescope
has b sections — over 3 ft. long
open 121in. closed. Fully brass
bound, Powerful lenses.

FREE!

Yes, Absolutely FREE!
Huandsome leatherette cov-
ered Carrying Case, light
strong, complete with
strap. Handy for farmers,
suto tourists and bikera,

5 Sections
8-Power Lenses
Thousands Delizhted !

| am delighted with
the “Wonder’ tel-
escope. Today I have
been watching subma-
rines 3miles off the coast.””
—Philip Brush. ‘‘I can see
across the Mississippi 3 miles

and see ev:xple fishing.”’— M.

L.Thorn. I zm nearly go years

old andif I could not get another

would not take §$10.00 for it.”'—
A. R. Walker. “I can tell time on
the church clock b miles away.”—

1 Edward Foster. ‘‘Could tell color of

¢ aeroplanc 4 m!les away '"—Mrs

Yarbrough, ‘I saw = Light House 18
miles away.’’—Clyde Seribger.

'SendNoMoney

Send name and address and Ferry Wonder
8-ft. Telescope with free Carrying Case will
come by return mail. Pay postman special

bargain price of $1.85 plus few cents post-
age, atisfaction fluarantued or your
money back. Supply limit~A. order today i

Ferry & Co.,Dept. 9253, Chicago

COMMERCIAL ART

Meyer Both Company, maintaining the
most widely known Commercial Art
Studios in the World, offers you a practical
training based upon 25 years' successin produc-
ing over a quarter million drawings for leading
advertisers. This attractive profession equally
open to men and women. Home study in-
struction.

Get Facts Before You Enrollin Any School j

Send 4c¢ in stamps for illustrated book
telling of the succees of our students.

MEYER BOTH COMPANV
\ De /
N\ Michigan Ap:e at 20th St. 4
} CHICAGO, ILL, 7

BLANK CAR'I'RIDGE PISTOL

Protection agmmt Burglars, Tmmm, & Dogs
= e <5 PRICES

erto life. It takea stand.
; hainerad Covest
Su erlor qua -

pam © Blon Cartidaes, by express, S0¢ pet 100, (N

our new instruction method. (ommer-
cial Art. Cartooning, Illustrating,
Deslgning.  Delightful.  fascinating

JOHNSON SMITH & CO, Dept. 496 Radine, Wis.
work in hig demand. $50.00 paid for

==
f |
one drawing., Handsome hook free ex-

Write quick for our remarkable offer.

Learn NOW at home, in spare time. by
g

plains cvervthing. Send For It TODAY

WASHINGTON SCHOOL OF ART.,INC.,

Rm. 263-D, I115-15 St. N.W., Washirnrgton.

D. C.

“LIGHTING FIXTURES”
READY TO HANG
Direct from the manufacturer.
Completely wired including glassware.
8end for new Catalogue No. 27
{Just reduced prlces)
Special Proposition to Dealers

ERIE FIXTURE SUPPLY CO.
Desk B Erie,

Pa.

COPPER BETTER CONDUCTOR
THAN SILVER

An enornous tonnage of copper now used
in electrical transmission may be released for
other felds of industry {following the dis-
covery that this metal is a super-conductor,
according to L. A. Hawkins, rescarch ex-
pert of Schenectady, N. Y., in a statement
of scientific progress in this sphere issued
by the Engineering Foundation of New
York.

Laboratory experiments carried out by Dr.
W. P. Davey of the General Electric Com-
pany, proves that the conductivity of copper
can be greatly increased. Commercial util-
ity, however, has not yet been attained, and
Dr. Davey’s work is regarded by science as
a ‘“tantalizing laboratory triumph,” which
promises to lead to industrial economy.

“A small increase in the conductivity of
commercial copper would have great value,”
says the Foundation’s statement. “An in-
crease of even 10 per cent. would release
for other fields an enormous tonnage of cop-
per now used for transmitting power.

“The economic radins of all existing
transmission systems would be increased ten
per cent, increasing 21 per cent. the area
served; or, the underground cable subways
of cities, so many of which are taxed to
capacity with their loads of today, could
without enlargement carry additional loads
of 10 per cent.”

Possibilities of great scientific interest
have been disclosed by Dr. Davey’s experi-
ments, according to the Foundation. Dr.
Davey found by calculations, based on the
arrangement of the copper atoms which the
X-ray revealed, that copper composed of a
single crystal should have a conductivity 14
per cenf. greater than ordinary copper,
greater cven than that of silver.

The only known material with thigher
conductivity than copper is silver, a metal
too costly for use in line wires. To check
his calculations, Dr. Davey devised appa-
ratus for producing large single crystals of
copper.

“The single crystals were made by very
gradually heating and cooling pure copper in
an electric furnace,” says the IFoundation’s
statement. “When molten metal is quickly
cooled, very small crystals are formed; if
the melt is cooled slowly, the crystals are
larger.

“Dr. Davey cooled the melt so slowly that
only one crystal was formed, and that in-
cluded ali of the metal. By this method, he
was able to produce single  crystals three-
fourths of an inch in diameter and six
inches long, and one that is fourteen inches

long.
“The conductivity of these crystals was
then measured, the measurements checking

within onc-quarter of one per cent. of the
calculated value.

“In a crystal, the atoms—the unit particles
of the substance—are built up in regular
fashion. The crystals of copper, for ex-
ample, are made up of very tiny cubes, with
atoms of copper at the corners and centers
of the faces of ecach unit.

“The large crystals grow in such a direc-
tion that the atoms are arranged in columns
along the length of the crystal. It is this
regular arrangement of the atoms, which, it
is believed, gives to the single crystals their
superior conductivity when compared with
ordinary copper, in which the crystals are
small and the arrangement of these small
crystals quite chaotic.

“There is reason to believe that the con-
ductivity of copper crystals along another
axis from that measured may be even 60
per cent. greater than the value for pure
copper, but the growth of single crystals
along this other axis has not yet been
brought under control.

(Contimied on page 1067)

|

“The Boss Was
Stumped”’

“Hr was trying to figure out a way to speed up

the machines. I could see he was stumped and
I asked him if he would let me try my hand at it

“*Go ahead,” he said, ‘but I don't belicve you
can help much. Looks like an outside job to me.

“So I started right in and pretty soon I had the
whole thing worked out. The boss was watching
me and I could see he was surprised.

“*How did you learn all that?’ he asked in
that quiet way of his. And then I told him I'd
been studying at home nights through the Inter-
national Correspondence Schools.

“He didn’t say anyvthing more and T thought he
had forgotten all about it until he called me in
his office a few weeks later and said he was
going to make me foreman and increase my salary
$75 a month.

“*Keep on studying,” he told me, ‘and you'll
get another promotion soon. You can’t heat those
International Correspondence Schools  texthooks
for good, sound practical knowledge.”’

That's a true story of what spare-time study
has done for just one man. There are thousands
of others, Why don't you take up 2 home-study
course with the International Correspondence
Schools and prepare yourself to earn more money ?

Mail the Coupon for Free Booklet
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6235-D, Scranton, Penna.

Oldest and lorges? correspondence achools in the world

Without cost, plcase tell me how I can qualify for the
position or in the subject before which I huve marked an X:
BUSINESS TRAINING COURSES

[JBusiness Management [OSalesmanship

[J Industrial Management OJAdvertising

(] Personnel Organization [IBetter Letters

[JTraffie Management [JShow Card Lettering

[J Business Law O Stenography and Typing
[JBBanking and Banking Law OBusiness Inglish

] Aecountancy (including C.P.A.)OCivil Service

(] Nicholson Cost Accounting Ol Railway Mail Clerk

[] Bookkeeping ClCommon Sehool Subjects
(MPrivate Seeretary Cltigh Sehool Subjects
[JSpanish [ French D Illustrating
TECHNICAL AND INDUSTRIAL COURSES
[JElectrical Engineering ] Architect

OElectric Lighting JArchitects” Blueprinty

(1 Mechanical Ingineer Contractor and Builder
() Mechanical Draftsman Architectural Draftsinan
Machine Shop Practice [JConcrete Builder
Railroad Positions Structural Engineer

O Gas Engine Operating Chemistry [J Pharmacy
[1Civil Engineer Automobile Work
[ISurveying and Mapping Airplane Engines

(1 Metallurgy [J Mining [Jagriculture and Poultry
[JSteumn Engineering [J Radlo [JMathematics

Name
Street
Address...

Occupation »
If wou reside in “Qanada, send this coupon to the Interna-
tional Cr=renandonre Rehonle Canadign i ited. Maontreal

GALACITE Makeurlires
PUNCTURE’PRMF

minute

Tlres hammered full of nails, leak no
air. This startling new invention
banishes tire trouble forever. Repairs
punctures without taking the tire
off the rim. Actually makes any tire
puncture-proof for life. Sealsinstantly
all punctures, slow leaks and porous
places, often increases tire mileage
from 10,000 to 12,000 miles by pre-
serving rubber and keepmg tires prop-
erly inflated. Positive mone ack
guarantee means GALACITE* must
make good—or we will,

AGENTS $10,000a Year

IMMEDIATE. Tremendous profits sell-

ing this revolutionary invention to car

owners,Garages,Service Stations,ete. Earn

up to $|o 000 a year with exclumve ter-

ritory. Your name and address brings par-

twulars by return mail. Send Today before
eone else gets territory you want,

C.F. lOHNSUN & CO., 19 W, Jackson Blvd.,Dept. 679 cmcazo u.s. A.
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“T WISH I had something GOOD to Read”

Don’t you often find yourself hankering to become wrapped up in some en-

grossing story? To follow the valorous deeds of some daredevil hero? To

ride rough-shod with gun-totin’ cowboys over the wide open spaces, seek-

ing ranch-wrecking villains? To find yourself sailing the bounding main

on some ship that will soon be endangered by mutiny or shipwreck? To eke

out an existence while struggling with savages on some uncharted isle?
Of course you do—we all do!/

BUT WHY WISH? GET

ON
ALL
STANDS

25

CENTS

And See For Yourself How Interested You Can Become In It!

Here Are Some of Its Features:
. by . . . . Captain Dingle

Murder! Mystery! Intrigue! Plot and Counterplot for riches! Breath-taking adveniure
aboard ship as only Captain Dingle can write it.

. by . . . H.Bedford-Jones

A complete novelette of thrilling action on an island in the Indian Ocean. The first of
a series of complete stories by this gifted author.

The Sea Schemers . .
The Gray Warrior . .

Doubling for Millions .

by . . Arthur Guy Empey

Life at its highest and lowest in this complete novelette of the upper and under worlds.

Toi-Yabe’s Partner .

by . . . Anthony M. Rud

The smell of gunpower, the open spaces, daring sons of the West in a real story.

OTHER REAL THRILLERS BY

F. St. Mars

Frank Richardson Pierce
Joseph T. Kescel
Everett McNeill
Roderick O’'Hargan

Fawcett Publications, Inc.
Robbinsdale, Minn.

All Dealers Should Handle Triple-X

If Yours Hasn’t It, Mail This Coupon

TRIPLE-X MAGAZINE
Robbinsdale, Minn. Circulation Dept.

Enclosed | am sending 25 cents, for which please rush me a copy of the March Triple-X
Magazine as soon as it is off the press.

Name
Adress L sea e
City ....... i ... ... State R < e P s ) 7

(Note To Subseriber: If you want Triple-X Manazine eoming reqularly tn your heme, pin
2 dollar bill to this coupon, and you wlil receive it for the coming five winter months.)
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NEW VEST POCHKET

ADDING MACHINE

Adds—~Subtracts—Multiplies—Divides
Does work of $300 machine. Guaranteed 5
R sears. NOT A TOY.
Made of steel and indestructible. Million
dollar capacity. Fit2 in pocket. Will not
nake mistakes. So simple child can operate

Total Cost

SEND NO MONEY—Just name and ad-
dress. We will ship Caleulator immediately,
\prepaid. On delivery pay postman $2.50
§ ($3.50 cash outside U.S.). If not satisfied
jnf!or 10 day trial you get your money hack.
P THOUSANDS OF SATISFIED SERS.
"“Why pay
Order from this ad.

This 1s lowest priced practical ealeulator made.
more for inferior imitations?"’
~—Write for big commission and tere

AG ENT S ritmy proposition.

Baby Calculator Sales Co.,P.0.Bx. 1118, Chicago, 11l.Dept.33

Clear-Tone S

FOR

L Your
skin can be

quickly cleared
of Pimples, Black-
heads, Acne Eruptionson
the face or body, Barbers Itch
and Eczema, Enlarged Pores, Oily

or Shiny Skin. CLEAR-TONE has
& heen Tried, Tested and Proven its merits

in over 100,000 test cases. 1

WRITE TODAY for my FREE
Booklet—“A CLEAR-TONE
b SKIN"—telling how I cured

myself after being afflicted for fifteen years.
E. S. GIVENS 168 Chemical Bldg. Kansas City, Mo.

-

Electrlcal tion and limited time.
Over 4000 men trained.

Condensed course in Theoretical and Practical Elec-

Course for men of ambi-

trical - - including
ngineering i

. ' 1y related
subjects of Mathematies and Mechanical Drawing

taught by experts. . Students construct motors, install
wiring, test electrical machinery. Course complete

(h Ohe Year

Prepare for your profession in the most
interesting city in_ the world. Estab-
lished in 1893. Free catalog.
BLISS ELECTRICAL SCHOOL
263 Takoma Ave., Washington, D. C.

Shaped at home while N

¥ ot sleep. Rapid,

buinless and safe. Tho

ANITA is a unique

and most ecomfortable

nose adjuster abso=-

Tutely guaranteed,

Doctors recommend it highly. No
serews. No metal. \Winner of GOLD
MEDAL Feb. 1923, Write for
free booklet.

BEFOREIAFTER
THE ANITA CO., Dept. 373, Anita Bldg., Newark,N.J.

Wade Bench Lathe
Cap: 4”7 dia. x 127
length. Sliderest has
travel entire length of
bed. Lead-screw inside
bed. 1ollow spindle.
Tuening. facing, bHor-
. ing, drilling, wind-
tng, thread-cutting. No. 1 Lathe, plain headstock, $28.00
No. 2 Lathe, back-geared headstock......... .$58.00

complete line of accessories at cqually low . New
-atalag sent free. THE GEROLD COMPANY
Dept. S-13, 120 Liberty Street,

New York

EARN DRAFTING

AT HOME IN SPARE TIME vy
P~

Become an expert Machine Designer—
$30 to $200 per week. Comnplcte course
personal instruciion. Easy monthly
payments. We furnish complete set of
drawing instruments. FREE BOOK
explains all—write for it.

THE PRACTICAL MECHANIC

Dept. 105, South Haven, Miclr.

o CLASSRINGS&LPINS
0 Largest Catalog Issued—FREE

Y & }Samples loaned class offi-
X & |cers. Prices $.20 to $8.00
cy' G each. No order for class, society, club
( emDlems too large or tno small. Special

ldesigus made on request.

METAL ARTS CO.. Tac. 7723 Suuth Ave., Rochastar, N.¥,

rint Your Own

Cards, Staticnery, Circulars, Paper, ete. Save
% money. Print for others, big profit. Complete
K* outfits $8.85 Job wess $12, $35, Rotary $150. All
4 casy, rules sent. rite for catalog presses type

etc. THE PRESS CO., Y 47, Meriden, Conn.

‘ Copper Better Condyctor 1
Than Silver
(Continued from page 1065)

“This newly-discovered high conductivity
has not yet been utilized commercially, as
the single crystals are very delicate and diffi-
cult to manufacture.

“One of the first facts discovered about
single-crystal copper was that the speci-
mens could be bent double with one finger,
but that strength was required to straighten
them afterwards.

“A crystal of the size of a lead pencil, if
given a jerking motion, bends like a stick
of soft wax. Having once been bent, how-
ever, it acquires the properties of ordinary
copper, for the bending has transformed the
large crystal into a mass of smaller ones.”

Distilled Glycerine Anti-
Freeze Soluytion

Mechanicians of leading manufacturers
of motor cars are emphatic in their advice
to car owners to use distilled glycerine in
the rudiators of their cars as an anti-freeze
solution, and special caution is given to use
"distilled glycerine and not the ordinary com-
mercial grade.

“We recommend a solution of glycerine
and water, as'its resistance to freezing is not
weakened by evaporation,” is the statement
of the Packard people. “The original ex-
pense is somewhat greater but so long as
none is lost by leakage, the addition of water
is all that is necessary, as the glycerine itself
will not evaporate even under high motor
temperatures.”

Automobile owners are cautioned against
the contact of alcohol “with painted, var-
nished, or parts of the car finished with
Duco as damage to the finish may result.”

The Dodge experts state that “alcohel
hoils at about 180° and is constantly being
hoiled out of the solution whenever the en-
gine becomes warm and therefore must be
replaced to maintain any desired solution at
the proper proportion.” The instructions rec-
ommend a solution of glycerine and water,
which will not boil until 220° is reached, and
consistently maintains the proper proportion
because of non-evaporation. “Glycerine solu-
tions are not injurious to paint as are those
containing alcohol,” is the concluding state-
ment,

All technical departments of motor car
manufacturers which have recommended dis-
tilled glycerine assure owners of their makes
of cars that there is no glycerine lost through
evaporation, that it does not affect the finish
of any car, and that its first cost is the only
cost.

Each of these books of instructions give
tables of solution to be compounded by the
owners from distilled glycerine and water.
In connection with this evident demand for
a suitable commercial solution made of dis-
tilled glycerine of the correct specific gravity,
it is interesting to note that a commercial
brand of distilled glvcerine has recently been
placed on the market under the name of Ivo,
which has been found to be not only correct
in mixture but also safe in all contacts with
parts or surfaces of cars, trucks, and buses.

One of the editors of this paper used a
glycerine mixture in his car one winter,
drew it off in the spring and used it the sec-
ond winter. Glycerine should be tested by be-

ing mixed with water and having a bit of

blue litmus paper dipped in it. If it turns it
red some washing soda should be added to
the mixture for the radiator and after solu-
tion it should be tested with both blue and
red litmus paper. Enough washing soda
should be added to prevent it affecting either
the red or the blue litmus. If the glycerine
is pure no addition will be necded.
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NERVE
STRAIN

The high pressure,
mile-a-minute life of
today, with its men-
tal strain, worry,
anxiety, grief and
trouble, is WRECK-
[NG THE NERVES
of mankind. This ap-
plies especially to
the people with high-
ly active brains and
sensitive nerves.

PAUL VON BOECKMANN
Author of "NERVI: FORCE' and

N . various other books on 1lealth
Have your nerves puyehology, Breathing, Hygiene
stood the strain? and Kindred subjects, mang ot

whieh have been translated into

Read ““Nerve Force,”
a 64-page book on
the care of the nerves. This book is a startling
revelation to people with sensitive or deranged
nerves. It has aided many thousands to gain con-
trol of their nerves and build up their Nerve Force.
Price 25¢, postpaid. (Coin or stamps).

What Readers of “Nerve Force’ Say:
“I have gained 12 pounds since reading your book,
and I feel so energetic. I had about given up hope
of ever finding the cause of my low weight.”
A physician says: “Your book is the most sensible
and valuable work I have ever read on the preven-
tion of ncurasthenia, I am recommending your hook
to my patients.”
‘.‘Readin‘g‘your book has stopped that dreadful feel-
ing of FIFAR which paralyzed my stomach and di-
gestion.”
“Your book did more for me for indigestion than
two courses in dieting.”
“The advice given in your book on rclaxation and
calming of nerves had cleared my brain. Before I
was half dizzy all the timet”

Write to

PAUL VON BOECKMANN,

Studio 523
110 W. 40th Street, New York City

FOR CLEAR, QUIET “B” POWER

forcign languages.

RADIO 3
Storage “B” Battery
12Ces Lasts Indefinitely—Pays for Itself

Economy nnd performance unheard of before. Recharged a' a negli-
ible cost. Deiivers unfailing power that {s clear, pure and guiet,
pproved an ! ligted as Standard by leading Racfo Authorities, includ-
ing Pop. Radio Laboratories, Pop. Sci. Inat. Standards, Radio News
Lab., Lefax, Inc., and other Important institutions. Equipped with
Solid Rubber Case, nn insurance mgainsi aeid an loakags. Extrs
heavy clase jars. Heavy rugged piates. Order youra today!

SEND NO MONEY Just state number of batteriea
A N wanted and we will shi dav order
iareceived, Extra offer: 4 batteries in series (96 volts), $10.50 Pag

exp ‘easman after examining batteries. b per cent discount for casl
with order. Mail ﬁirDordéx%mig
ERY COMPANY
1219 So. Wabash Ave., Dept. 83  Chicago, Il
Brica ol the Lumous World R A ST oS K. 4400,
8 mp. $11.25; mp. $19.25; g
e i S Privoby Cans” 4™

World

STORAGE BATTERIES

¥

Set your Radio Dials at 210
metera for the new 1000
watt World Storage iattery
Btation, WSBC, Chicago.
Watch for announcementa.

Only 4 Motions u
.playing this fascinating
instrument. Our native
Hawaiian instructers g
teach you to master A8
them quickly. Pictures
show how. Everythiog ex-
plained clearly.
Play in Half Hour Easy Lessons

After you get the four Evenif you don’t know
easy motions you play one note from another,
harmonious chordswith the 52 printed lessons
ve.y little practice. No  and the clear pictures
previousmusicalknowi- make it _easy to leamn
edge necessary. quickly, Payas you play,

Free Guitar Write at Once
and Outfit In Genuine Seal Grain You'll never he lonesoms with
Fabrikoid Case as soon as you en- thia beautiful Hawaiian Guitar.
roll. Nothing to buy—everything Write for Special Offer and vasy
furnished. No delay. terms. A postcard will do. ACT!

FIRST HAWAIAN CONSERVATQRY of MUSIC, Inc.
9th Floor, Woolworth Bidg., Dept.— 140 New York, N. Y.
Approved as a Correspondence School Under the Laws
of the State of New York
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Two Great Radio Books In One

FIVE

Big sections each
a complete Radio
Book in itself.

1

HOOKUP REVIEW

Plenty of new and practical
hook-ups, illustrated and ex-
plained in a constructional
and non-technical manner,
For the radio set builder and

amateur.

RADIO
ENCYCLOPEDIA

Every issue contains an in-
stalment of S. Gernsback’s
Radio Encyclopedia. The
first  complete, authentic
work of its kind. Valuable
to everyone interested m

radio.

RADIO PRESS
DIGEST

New ideas in radio, radical
iinprovements, etc. Altoge-
ther, this section is mnovel,
interesting and keeps you in
touch with radio from other

countries.

CALL BOOK

This is a very valuable refer-
ence, a complete list of
Proadcast and amateur sta-
tions, Canadian stations and
foreign amateur and broad-
cast stations. The most com-
plete list of its kind.

S

RADIO LISTENERS

D 7¢ 00

NILS/T OIGVY

I}

972ITVI S

08 J0I17; 4
g prurguos MINTH 0IGYe

\y,"é e
Publizhed byite -
CORSRAD COinc.,

NEW YORX CITY

L

INFORMATION

This  section f;,vfs,he"’;;}.g The Most Valuable Radio Book of its kind-for Beginners,
u i cz .

e L O e Broadcast Listeners and Amateurs

information on radio from

the listener’s point of view. SOLD ON ALI_, NE\}VSSTANDS

C Now the RADIO LISTENERS’ GUIDE and CALL BOOK is combined with
RADIO REVIEW and will be issued four times a year in one great complete volume.

Each issue of this great new book contains a complete digest of practical radio

hook-ups culled from radio press throughout the world, S. Gernsback’s well known

radic encyclopedia, in installments, an international radio press digest of news and
1nfo§1natlon, a complete accurate list of Broadcast station call letters, and a valuable
section replete with information for the Broadcast listener.
Published in the large Magazine size, contains 200 pages and more than 300 illustrations ALL FOR
50c the COPY. Watch for the first issue on all newsstands and all radio stores beginning February 1st.
You will buy the biggest value in wealth of radio reference material ever printed for the radio
broadcast listener, amateur or professional.

COP i Published and Distributed by
The Consrad Co. Inc. 64 Church St. New York, N.Y.
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(60 page
YReference

Get Business by Mail

60 pages of vital business facts and

figures. Who, where and how many

your prospects are.

8,000 lines of business covered, Com-

piled by the Largest Directory Publish-

ers in the world, thru information ob-

tained by actual door-to-door canvass.

Write for your FREE copy.

R. L POLK & CO., Detroit, Mich.
880 POLK DIRECTORY BLDG.
Branches in principal cities of U. S.

IMPROVE YOUR RADIO SET WITH A

[ ”
Ray “Low Loss” Ground
(Patent Pending)
Reduces Power Hum and Static
Greatly Improves Tuning
Clarity, Distance
and Volume

Not a trick device, but Designed and Con-
structed by an Electrical Engineer.

Price $6.00

At Your Dealer’s, or by Mail or Express

RAY MANUFACTURING CO.
REDLANDS, CALIFORNIA

WIN PRIZES!

The thousands of dollars that SCIENCE
AND INVENTION offers cach month
as prize awards can be eurned by anyvone.
Join the prize winners. Yearly subscrip-
tion to SCIENCE AND INVENTION
is only $2.50.

EXPERIMENTER PUB. CO., INC.
53 Park Place 88 New York, N. Y,

FREE Book on

 Deafness

Write today for 168 page FREE book
iving fullparticulars andtestimonials
gom hundreds of grateful users whose
hearing has been restaored by useofou!;
o 7 slittlewireless phones for theears.’
Wilson Common-Sense Ear Drums
require no medicine but effectively replace what is
lacking or defective in the natural ear drums. They
are simple devices, which the wearer easﬂg fits into the
ears where they are invisible. Soft, safe an comfo:ltnble.
WILSON EAR DRUM CO., Incorporate
509 Todd Building LOUISVILLE. KY,

 Straightens Shoulders

Y —Increases Pep
.. THE NATURAL BODY BRACE—Corrects
Za stooping shoulders, straightens the back, gives
the Rxngs chance for normal expansion, inducea
| proper breathing. Bringsrestful relief, comfort,
BN MY )Y cnergy, and pep. For men and women.
AIENY Costs nothing to try it
R B Write for 30 days free trisal offer and free book.
NATURAL BODY BRACE CO.

Howard C. Rash, P1.286 Rash Bldg.. Salina, Kansas
You -an be quickly cured, if you

'STAMMER

Send 10 cents for 2RR-page bnok on Stammering and
Stuttering, *Its Cause and Cure.”” Tt telis how T
cured myself after stammering 20 yrs. B. N. Bogue,

8125 Bogue Bldg., 1147 N. 1, St. Indianapolis

MOON'S REAR SIDE REFLECTED
IN SUN
(From the New York World)

From the top of a Paris apartment housec
moving pictures have been taken of the sun
with an ordinary motion picture camera,
showing the sun is a gigantic reflector which
mirrors passing planets and projects their
images. French astronomers have shown
great interest in the pictures taken by Rich-
ard Klegin, an American photographic ray
experimenter.

Klegin registered a reflection of the nioon
against the dust envelope of the sun, showing
on the surfacc of the sun o figuwre like a
Chinese dragon which is on the moon. The
dragon seems to be flying through a sea of
flame.

Recalling the ancient Chinese belicf that
a fiery dragon was chasing the sun, some
speculate that the Chinese were able to sec
this phenomenon thousands of years ago.

Movies of the moon taken by Klegin show
the same dragon.

Klegin says he is able to get better pictures
of the sun than can be obtained with the big-
gest lenses because they are unable to pene-
trate the dust envelope of the sun, owing to
decomposition of light. The Klegin method
is to catch the image of the sun or planets
by their own light in a prism intensifying
the light of the image and throwing it on a
screen many thousand times magnified. The
morving celestial bodies are photographed on
the screen.

(We referred this news clipping to Mrs.
Isabel M. Lewwis, of the U. S. Nawval Obser-
vatory, end her comments, which are con-
curred in by Prof. Donald H. Menscl, De-
partment of Astranomy, Ohio State Univer-
sity, followv.—EDbITOR.)

“Two important facts are overlooked here.
In the first place, the image or reflection of
a disk, such as the moon. falling upon a
surface ninetv-three million miles away
would be so minute that it would be hope-
lessly invisible from the carth even if it did
not fall upon a brilliant background covered
with countless flecks and spots of far greater
size. It is absurd to speak of it being visible
to the naked eve. It could not be picked up
in a powerful telescope. Mercury, 3.000 miles
in diameter, half as large again as the moon,
when it crosses the sun’s disk and is proj-
ected against it at a distance of 36,000,000
miles from the sun, is a tiny black dot invis-
ible without a telescope. How much smaller,
then, would be the image of the moon on the
solar surface, since the moon is both smaller
than Mercury and far more distant {rom
the sun!

“In the second place, the surface of the sun
is in constant turbulent motion. To expect
to see any detail in an image falling upon its
surface—even if the image had any appre-
ciable size—would be like looking for an
image of one’s face mirrored in a turbulent
pool of water. The whole thing is fantastical
and absurd.”

PERMALLOY

Permalloy is the trade-name which has
heen given to a new alloy of iron and nickel.
This material, which is not new so far as its
fundamental composition is concerned, is
quite new as to the control of the ingredients
and the treatment of the material in the pro-
cess of manufacture. It possesses magnetic
properties which are truly remarkable. Ordi-
nary Norway iron, as you know, is probably
the best magnetic material heretofore known.
Under certain conditions this new material
has a permeability of more than 100 times
that of the best Norwav iron. It is so sensi-
tive to magnetizing influences that it is sat-
urated by the earth’s magnetic field. It is
so sensitive to magnetic influences that a giv-
en length will measure one dimension when
pointed North and South and another when
pointed East and West.

1059
Learn Plumbing
and Heating at Home

';» . WL

Former Apprentice Now Earning
$360 to $400 a Month

“When I enrolled with the I. C. 8.,”
writes H. D. Dunn, “l was an appren-
tice. At the time I took the course the
boss laughed at me, but in less than two
months I could tell him things once in
a while. And a few months la'er he de-
cided to take up an 1. C. S. course
himself!

“I now have my own plumbing and heat-
ing business and my income is between
$360 and $400 a month.”

Mr. Dunn is just one of thousands of men who have
found that the best way to earn promotion and a larger
salary is through the home-study courses of the Inter-
national Correspondence Schools.

The Plumbing, ITeating and Ventilation Courses are
particularly attractive right now because of the unpre-
cedented boom in building.  These courses cover the en-
tire needs of the trade and they are written by men who
have spent vears in doing the very work you want to do
and who know the quickest, casiest, hest way to show
you how to solve every problem.

Just mark and mail the eoupon and we will gladly send
vou free bonklets deseribing the I. €. 8. Plumbing, Heat-
ing and Ventilation Courses or any other eourse in which
you are interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6234-D, Scranton, Pcnna.
The oldest and largest corrcspondence schools in the world
Without cost or obligation on my part. please tell me
how I eun qualify for the position or in the subject before
which I have marked an X:
[Complete Plumbing and
Heating Course
Complete Plumbing Course [JShort Plumbing Course
Complete Heating Course [)Steam Fitters” Course
Complete Unspectors’ Course {]Ventilation
Flectricad Engineering [ClBusiness Management
Electric Lighting {) Industrial Management
Mechanical Engineer [JPersonnel Organization
Mechanieul Draftsman O Traflic Management
Machine Shop Pruactice {JBusiness Law
Railroad Positions {JBanking and Banking Law
Gag Engine Operating (O Accountaney (including
Civil Engineer CIr A
Surveying and Mapping
Metallurgy 0 Mining
Steam Engineering [ Radio (JSpanish [ French
Architect [ Salesmanship
[JPrivate Necretary

C1Plumbers’ and Steam
Fitters’ Course

LA
ONicholson Cost Accounting
{_]Bookkeeping

0 5 O

©w

Architects” Blueprints

: Contractor and Bullder {Better Letters

O Architectural Draftsman {] 8how Card Lettering

[] Concrete Builder [Stenography and Typing
[(dstructural Engineer O Business English
[IChemistry [ I"harmacy OCivil Serviece

[] Automobile Work CRailway Muil Clerk

Ll Afrplane Engines C0Common School Subjects
E] Agrieulture aud Poultry O igh School Subjects
Outhematics Onilustrating

Name.......

Street

Address

City Btate.......iccmmimbine i oo

Greatest
Bargain

. Ofered

'l—;ines!' JR — Now
erfecte evolv 25
Sells elsewhere at $15. 56

Quick as a flash, safe,
great penetrating power and
true marksmanship. Blue steel

LRl
- N R
Lt
L L )
N
or nickeled, 38,32,280r 22

i i1 ¢ price. Satisfaction or money
Al ber D NO MONEY, Pay postman on
arrival $6.25, plus postage, Fedaral Mail Ordes Corp.
4143 Broadway, New York Dept. X-80

LEARN TO DRAW!
Remarkable book-.**COMMERCIAL
ART AND CARTOONING.” Ex-
) Elains bow to muke iliustrations for

ooks,advertisements, etc. Alsgbow
to become a Cartoonist. R-
RESPONDENCE COURSE -- Bouk
tells all--14 chapters--125 illustra-
tions, Explains Elementary Draw.
ing; Still
and C
etc. Bound Flexible, Im. Lea
$2,00(C.0.D. 17c extra). OGILVIE PUB.
57 Rose Street, New York, Dep!

Tnsure your copy reaching you each month, Sub-
scribe to SCIENCE AND INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Place,
New York City.
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Advertisements in this section twelve cents a word for each insertion,
accompany all clas§1ﬁed advernspments unless placed. by an accredited advertising agency. No advertisement for less than 10 words accepted.
per cent, discount for 6 issues, 20 per cent. disccunt for 12 issues, Objectionable or misleading advertisements not accepted. Adver-

tisements for the May issue must reach us not later than March 10th,

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

OU will find many remarkable opportunities and real bargains in these columns, It will pay you to read and investigate i

| nns, th
every month by ;‘ehable firms, deglers and amateurs from all over the country, 5 & oerings made
automobile accessories, the opportunity to make money, or anything else, you will find listed herc the best and most attractive specials of the

No matter what you may be seeking, whether supplies,

Name and address must be included at the above rate,

Cash should

Advertising Agents

Agents Wanted (Continued)

Carrespondence Courses

"A‘l'!Vertising in all magazines and newspapers at publishers’
towest rates. Rate Book Free. Taylot’s Advetrising Service,
Dept. 6, Freeport, 111

Agents Wanted

N e

Agents Wanted Full or Part Time to Sell on liberal
commission new Thermostatic Automatie Carburetor control
Attachment for Ford cars. Increases mileage 1009%. No
holes to drill. Attached in 2 minutes. Does automatically
exactly what Ford Manual instruets driver do by haml.
Cadillac now using Thermostatie” Carburetor Control under
Blancke license. Write at once. C. Blancke & Co.,
Dept. 863B3X, 602 W. Lake St., Chicago.

Agents—Best seller; Jem Rubber Repair for tires and
tubes; supercedes vuleanization at a saving of over 800 per
cent; put it on cold. It vuleanizes itself in two minutes and
ig guaranteed to iast the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, address Amazon Rubber
Co., Dent. 601, Philadelphia, Ta.

Agents—Write for Free Samples. Sell Madison “Better-
Muade'* Shirts for large Manufacturer direct to wearer. No
capitul or experience required. Many earn $100 weckly and
bonus. Madison Company, 566 Broadway, New York.

$5 to $I5 Daily—Yeur Pay in Advance, monthly bonus
hesides (Muir made $4 in 24 days—sworn proof fur-
nished). Introducing latest style hosiery for men., women.
children. 57 styles. 10 colors. 7 pairs guaranteed 7 months,
$1.75. No experience or capital needed.  Spare time salis.

factory, Just show samples we fumish. Write orders. We
deliver and collect. All transportation charges paid.  Ma-
cichve Textile Company, Card 6703, Cincinnati, Ohio,

Be Independowi—Malke-sell your own specialties. We

shiow you hLow. 1log dependable fermulas, agents best
sellers, free J. Lustro, 832 East Pershing, Chicago.

I'll pay vou $160 month taking orders for Jennings
Guaranteed losiery. New plan puts you above competition.
amazing offer. Jennings Co., Dept. 1455,

rite quiek for
Dayton, Ohio.

Marvelous New Invention 400 per cent. profit, liquid
quick mend for hosiery und fabries, tremendous demand.
Over hundred other fast sellers, Local and general agents.
. 15 Johnson Co., Dept. 839, 69 L. South Water Bt
Chicago.

District represcntatives—Marvelous opportunity  selling
Radiolite system o servicing batteries to battery stations,

garages, auto and radio owners. Wonder{ul discovery.
Free sumple.  Ixclusive territory going rupidly. Interna-

tional Radialite Co.. St. Paul, Minn.

Big moucy and fast sales. Every owner buys gold ini-
tials for his auto. You charge $1.50; make $1.35. Ten
orders daily easy. Write for partieulars and free_ samples.
American Monogram Co., Dept. 71, East Orange, N. J.

Earn $10 daily silvering murrors, plating and refinishing
wmetalware, chandeliers, bedsteads, hcadlights, utfits ftur-
nished. N. Decie Laboratories, Il.’mlvymdwuy, New York.

Agents—80¢ an hour to advertise and distribute samples
to consumer. Write quick fror territory and particulars.
.(\)meric:m I'reducts Co., 5808 American Bldg., Cineinnati,

" It CCRI It s LA I

Aviation

$60—$200 a wrek. Genuine Gold Letters for store win-

dows. Masily applied. Iree samples. Liberal offer to
ceneral agents. Metallie Letter Co., 441 1., North Clark,
Chicago.

$10 daily silvering mirrors, plating and refinishing lamps,
reflectors, autos, beds, chandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D. Deeatur, TlL

Marvelous

Only one sale a day means $200 per month!
new adding machine. Retails $15.00, Work equals $350
wmachine. Adds, subtraets, multiplies, divides, automatic-
alty.  Computes feet and inehes. Speedy, accurate, durable,
handsome. [Five year guarantec. Offices, Stores, factories,
garages, lummbermen buy one to dozen. A fortune for live
agents. Write quick for protected territory and free trial.
Lightning Caleulator Co., Dept. W, Grand Raplds,
Michigan.

Bankrupt and Rummage Sales. Mako $50.00 daily. We
start you, furnishing everything. Distributors, Dept. 171, 609
Division, Chiecago.

Wash cloilies the new way. Use the Torrent Automatic
Washer. You will be delighted. Special offer to one in
each_ locality. Storm  Royalty Co., 3602 Enright Ave.,

§t. Louis, Mo.

No Dull Times Selling Food. People must eat. Ifederal
distributors make big money; $3,000 yearly and up. No eapl-
tal or experience needed; muaranteed sales; unsold goods
may be returned. We furnish you with license. Your
$20.00 starting order sent an trust. Free Samples to cus-
tomers — Repeat orders sure: Exclusive territory. Ask now.
Federal Ture Food Co., 882311 Archer, Chicugo.

Succeed With Your Own Products. Make them yourself.
Formulas, Processes, ‘Trade-Secrets. Modern Master methods.
(atalog tree. 1. Thaxly Co., Washingten, D. C.

Wonderful luvention.  liliminates  phonograph needles.
Preserves veeords. ADholishes seratehing. 14,000,000 pros
peets.  $20 dailyv. Supply in pocket. Sample on appreval,
if requested. Everplay, Desk E.3, McClug Bldg., Chicago.

Over 100 per cent. Profit, Self-lighting Gas and Cigar

Lighters. Eieryhody interested; repeat business. Sell indi-
viduals, dealers, subagents. Partieulars Free. 8. I. Dern-
hardt, 118 Chambers St., New York.

Make Money Silvering Mirrors, retinishing auto head-

lights. tableware, metal plating, bed steads. chandeliers.
Outfits furnished. International Lahoratories, Dept. 69, 309
Fifth Ave., New York.

$100 Weekly—Pleasant Work appointing local apgents to
jntroduce Mother Hubhard Foods: no canvassing; no deliv-
ering; no money invested. Mother Hubbard, 556 Congress,
Chicago.

66 MILES ON | GALLON
Wonderful scientific gas saver. All autes. 1 free,
strator. Critehlow, 1387. Wheaton, TII o
Agents—No canvi ng. No delivering.  No monev in-
vested. Pleasant work., Big Money. Appointed local agents
0 intraduce welcome foods. Weleome 1'roducts, 326 Harvey,
Tlinois.

demon-

Boys—Cet a three-fool model aeroplane free. Write to

Aero Shep. 5050 Huribut Ave.. Detroit, Mich.

Aviators, Pilots, Mechanics and Experts Wanted—If you
want to get such a pesition. send 25¢ For lurge illustrated
booklet telling how. Varney Aircraft Co., l'coria, 11l

T " s [

Buttle Photos and War Relics

For Denms: Relies Collected from Europe’s Dattleflelds.
Firearms, medals. helmets, ete.  Illustrated eatalogue and
gample \War photographs 25c. Lieut, Weleh, 1889 Albany
Ave., Drookiyn, N. Y.

i nimn ur
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Books

will send you my
books.  Astrology, Charaeter, Clair-
Healing, Hypnotism, Magnetism,
Mediumship, Personal Magnetism, DIersonality. Ihysiog-
nomy, Sulesmanship, Seership, Success, Bex, Will.  Yogl
I'hilosophy, Gazing Crystals, ete. A. W. Martens, B E.
6, Burlington, Towa.

a

Free—Upon request Hterature illus-
trating the following

voyanee.  Conegntration,

Used correspondence school courses, All kinds. Sold
on repurchase basis. Big saving. Money baek guarantee.
lb,lsts free. (Courses bought). Lee Mountain, Fisgah, Ala-
atna,

R A AT b W

Educational

Correspondence courses. All schools. Lowest prices. Terms.
Catalog Free. Mention Subject. Fred. Goetz, 440-H Sansome,
San Francisco.

Used Correspondence School courses save over half. Bar-
gain catalog 1000 courses tree. Used courses bought. Etu-
dents’ Exchange, Dept. A, 47 West 42d Street, New York.

Electric Motors

Motors $3.50 Postpaid. Good, practical, twentieth horse-

power, 113 volt nlterm{ting-direcl current. Ovder now. Send
money order. Immediate shipment. Perry Trading Com-
pany, Dept. I3, 815 Lake, Racine, Wis.

Farms, Land, etc.

Pccan-Orange-Fig Groves '‘On the Gulf”, Guaranteel
care. Monthly payments. Big, quiek returns. Suburban Or-
chards, Dept. I, Biloxi, Miss.

Less Than $I(. per Acre. 1% ucres on Georglan Day
$40.30. 12% acres fur farm $43.20. 25 acres hunting eamp
site §$60.30. 50 ucres Muskoka Lake District $63.00. 100
acres hunting and trapping $91.80. 160 acres farm, Can-
adian West $315.00. Mining elaim near mines that have
paid millions $378.00. ‘The verv desirable properties listed
above are heing seized and sold for taxes, together with
hundreds of other equally choice parcels of land at merely
nominal prices. Many of them could not be bought in the
ordinary way at ten times the price. RBeautifully gituated
hunting and ftishing camps for moose, deer. eariboo, dueks,
partridge, trout, whitefish, bass, ete. Suminer homnes,
heavily wooded lands. for pleasurve and investment. Iusy
monthly payments of 35 upwards. Nend for free illustrated
list, with complete explanutions. Send no money, but send
tor list today. so _yon will get first choice. ‘Tux Sale Ser

viee, Room GI8, 72 Queen Street W, Toronto, 2, Ontario,
Canada.
e i ar I
For Advertisers
1 write letters, folders, booklets, complete followup for

manufacturers, mail order dealers. Long experience, Write

for details. L. Taylor, Box J44, Frecport, Ill
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For Inventors

.

Unpatented tdeas Can Be Sold. I tell you how and help
you wmake the sale. Iree particulars (Copbyrighted). Write
W, T. Greene, 808 Jenifer 1ildg., Washington, D. C.

s e

Business O pportunities

Freo Book. Start little Mail Order business. Pier, 996

Cortland Street, New York.

You can have a business-profession of your own and earn
big income in service fess. A new system of foot corvrection;
readily learned by anvone ut home in a few weeks. Easy
terms for training, openings everywhere with all the trade
you can attend to. No capital required or goods to buy, no
agency or solleiting.  Address Stephenson Laboratory, 18

Jack Tiay, Dloston, Mass.

Stop Plodding! Be Successful.
Shiop.  Make big profits in any locality.
furnish complete equipments $100 up.  Dook of Opportunity
free. ITaywoend’s, 12127 Sainth Oakley Avenue. Chirnrn

Money Making Business Ghances.  Partieulars
Tiernard Novitsky, 14 Stark, Pittston, Ta.

Dellars yearly in your backvard.  No_mushroom  dope.
Particnlars free. Y

Metz, 313 FRast 89th, New York.

Resnonsible Manufacturer wants competent men to man-
ace office and salesnien. $300 to $1500 neeessary; will al-
Jpv exnenses to Trenton if you qualif Address Manager,
5368 Forst Richey Bldg., Trenton, N. J.

Manufacture Metal Toys—Set of six bronze casting
forms at half price. 902 Hastings, Coeur D’Alene, Tdaho.

Independance—Qur  twenfy seientific pracesses put yon
wise. Fxeellent. We make money. so can you.  Only 50e.
Holland Laboratory, I'ex 473, Astoria, Oregon.

Operate a Tire Repair
We teach you and

free.

Plating llke
stoves
FREE.

Immense Profits Silvering Mirrers at Home.
new. hrassy worn-off aufoparts. refleetors. tableware,
refinishing metalware, ete. We train you. I"lan
Sprinkle. Plater 955. Marion, Indiana.

Build Splendid Business making chipped glasg number
and name nlates. Darticulars free. Simplex Co., Dept. 97,
1127 Broadws New York.

Quit Ringing Doorbells. T
ing, no goods to buy. Why not you? Details free 1.
~Nown, 326 Wilkinson. Omaha, Neh. o
At Last! Diamond Rival Discovered! Amazing blue white
Rajah Gem Astounds jewelry world and deceives experts.
Reautitnl samnle case freel $100 weekly! Write qulck!
Rajah Diamond Co., Dept. F11, Salisbury, N. C.

T made $800 monthly, no soll:![t_-
Ale-

e I R S e

Chemistrv

Develop latent finger prints with non-cradicating powders.
With directions 33 cents prepaid. The Rogers Laboratory,
Rih Lake, Wis,

Learn Chemistry at Home. Dr. T. 0’Coner Sloune,
noted educator and seientific authority, will teach you. Our
home stundy correspondence course fits you to take a position
as chemnist. See our ad on page 983 of this issue. Chemlcal
Institute of New York, 6 W. Broadway, New York Cily.

““Exnerimenters chemical apparatus_ and radio supplies.
Catolog Se.  Chemleal Apparatus Co., 4400 West End,
Chicago.

Your Chemical probtems solved and working process fur-
nished for Five Dollars. Write me. W. Stedman Rich-
ards, Consulting Chemist, Dox 2102, Boston, Muss.

Inventors—Get this pamphlet, ‘‘What to Invent.”” No
theory or guess work, but things actually asked for by
manufacturers. Sent prepaid for only $1.00. Inventor’s
NSyndicate, 22 T'aladium Bldg., St. Louis, Mo

GCasking In—If you have a practieal, useful invenfion to
sell, write promptly American Patents Corporation, Iar-
rister Building, Washington, D. C.

U. S. and foreign patents, trademarlks, moderate rates,
22 years experience, George C. Heinicke, 32 Union Square
New York, registered in U. 8. and Canada.

Perpetual Motion or any other mechanical models can be
construeted with our Siandard set of odel parts. Our
Monthly reports keep you iuformed. latest developments to-
wards perpetual motion. Write for interesting informa-
tien. Drogressive Asscciation, Westville, Conn.

TR T TR 1005 TR L0 TR I 7%

For the Photographer

Have you a Camera? \Write for free sample of our big
magazine, showing how to make better pictures and earn
money. Amnerican Photography, 118 Camera Ilouse, Boston,
17, Mass.

e e e

CGames and Entertainment

Free with $25 order our large dle box. Nend 20c¢ for onr
large catalogue of tricks, puzzles. wizs. sensational es-

canes. Oaks Magical Co., Dept. 549, Oshilkosh. Wis.
Book of Maagic, Set Trick Cards, and illustrated Catalog

10c. Piedmont Novelty Shop. Tox 631, Danville, Va.
Health

Tobacco Habit Banished. No matter how long you have
heen a victim, no matter how strong your craving, no mat-
ter In what form you use tobacco, there Is heip for you.
Tust send posteard or letter for our Free DRook. Tt explaing
everything. Newell Pharmacal Co., Dept. 788, Clayton Sta-
tion, St. Loufs, Mo.
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Miscellaneous (continued)
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Photoplays Wanted

im-
36,

learned,
Dept.

French plate. Easily
Wear AMirror Works,

Silvering Mirrors,
mense profits. i’lans free.
Lixeelsior Springs. Mo,

AN men-women, 18 tu 6y, wanting

to qualify for Govern-

ment Position, §110-§ menthly, loeal or traveling,
write, Mr. Ozment, 203, St. Louis, Mo, immediately.

Beautiful registered bull pups $15. Bulldegs, 501 Rock-
wood, Dallas, Texas,

i

Motorcycles—Bicycles

Dotectivs Earn Big Money, 1. Excellent oppartihuty,

Great demaud everywhere ixperience unnecessary.  A'ar-
ticulars free. Write. American Detective System, 1074
Broadway, N. Y.

Detectives Needed Everywhere. \Work home or travel
Expericnce unneeessars.  Write.  George Wagner, former
Government Detective, 1968 Droadway, N. Y.

Qualify for $150-$300 railroad jobs.  Tlreman, Virake.
man, Baggageman, Nleeping Car or Train Dorter. 897
Ttailway Dureau, Luast St. Louis. T

Want a Government Job? $95.00 fo $225.00 month. Men-

steady work, short hours, pleasant duties,
Common education suffieient with our_courlc.
ary. List  positions FREE.

women, 18 up.
patd vacation.

ing. Experience  unnecess . "
Write immediately—today sure. Franklin Institute, Dept
N 20, Rochester Y.

» a Detective. \V rk home or travel. Txperienee un-

necessary.  I'arties free. \Write. George Wagner, former
government detective, 1968 Droadway, Y.

Steamship Positions—LEurope, Ovient, good pay: experi-
ence unnecessary; men send sclf-addressed envelope for list.
ox 30-A, Mount Vernon, N.

"

s

s

How To Entertuin

Plays, musical comedies and reviews, minstrel music,
blackface skits. vaudeville acts, monologs, dialogs, reeita-
tions, cntertainments. musical readings, stage handbooks.

make-np goods. Big eatalog free. T. 8. Denison & Co., 623

So. Wabash, Dept. 99, Chicago.

T s
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Insects Wanted

S

Why Not Spend Spring, Summer and Fall gathering
butterfties, insects? I buy hundreds of kinds for collections.

Don't huy a Bicycle Motor Attachment until you get

our catalogue and prices. Shaw Mtg. Co., Dept. 6.
Galesburg, Kansas.
R IITn i e "

Musical Instruments

Violins—Deep, Mellow, Soulful—on casy credit terms.
izt grade. wanderful instruments of my own make, Devel-
opment of many vears’ expertness. \Vrite for book. Gustav
A. Hennmg, 2424 Gaylord St., Denver, Colo.
T e s

Novelties

Fascinatinn Novelties, Dooks! DBig cetalog—3c. Su-
preme, G263 Nermal, Clhieago,

s R D e !
Old Coins

Calitornia Gold, quarter size, 27c; haif-dollar size, 53ec.

Cojwhian nickel and ('ul,ulo::ne. 10c. Norman Shultz, Boex

116, Colorade ~Bprings,

‘German Govt Bond. 100 000 Mk,
Mk bond 1924, $1.00 100,006 Mk,
Norman Shultz, (Colorado Springs.

Cule

1923 $1.40, 5.000.000
bill and cataiugue loc.
Colorado,

Old Money Wanted

$2 to $500 Each paid for hundreds of Old or Odd Ceins.
Kevp al!l old money, it may be very valuable. Send 1oe for
new illustrated Coin Value 13ook, 4x6. Guurantecd Prices.
Get 1'osted, We pay Cash. Clarke Coin Company, 14
Street, LeRoy, N. X.

paauanT AR T

Some worth $1 to $7 euch. Simple outdoor work with my
instructions. pletures, priee-list. Send 10 cents  (not =
stamps) for my illustrated DProspectus before sending but-
terflies.  Mr. Sinclair, Dealer in Insects. Dept. 41. Box Patent Attorneys
1421, Suan Diego, Crlif.
e Patents. Send for free booklet. Highest references,
I lest results.  Cromptness assured. Nend model or drawing
nstruction for examination and opinion. \Watson . Colean, Latent
Attorney. 644 G Street. N. W, Washington, D. C.
Correspondence Courses sold complete: one-third usual Unpatented Ideas Can Be Sold. 1 tell you how and hein
prices because slizhtly used: easy terms; money baek you make the sale. Tree particulars (Copsrighted 1923).
puarantee.  All scheols and subjects. Write for speclal \Write W. T. Greene, 808 Jenifer I3ldg., Washington, D. C.
Free catalog. Courses bought for cush.  Economy Edu- ““Inventor’'s Advisor,”” the valuable Patentbook with 139
eator Service, H202, West 49th St.. New York. Mcchanical mavements and_ illustrations. sent free upon
Learn Chemistry at Home. TDr. T. 0O'Conor Sloane, request. M. I. Labiner, Patent Attorney, 3 Park Iow,
noted educator and sciemtific mnhnfr‘lt\ will teach you. Qur New York.
home study correspondence course fits you to take a position ieati .
as chemist. See ad on page 983 of this issue. Chemical in(s;tertucgi?xjxr; solwn Cl:f;:?::s‘nrnfppégc;gggn b(l)uaniils, completo
Institute of New York, Gt W. Droadway, New York City. = Ll e _
Patents. ‘Tnne counts in applylng for patents. Dan't
o 1111411 QLT TTTRATI T Y ST oo g T risk delay in protecting your ideas. Send sketeh or maodel

Machinery and Tools

Congrete Building Block Machines and Maolds. Catalogue

free. Conerete Machine Co., 5 N. First St., 8t. Louis, Mo.
g R e
Mailing Lists

1,000 Fresh Names of Mail Order Duyers $3.00. DBernard
Novitsky, 14 Stark, Pitiston, Pa,
ST T T 1100 T

Mail Order Business

$1 Starts You mail order husiness. Partieulars Free.

Lieia Co. (Importers). Los Angeles.

Start a mail order business- reliahle, practical plan $1.00.

D. H & M. Supply Co.. Box 75, Dunrieth, Ind.

Manufacturing

I s e

Mechanical Work: all branches. Perfeet models.  Articles
manufactured to order. Reliable. Tarma  Engineering

Works, Brooklyn Station. Cleveland., Ohlo.
“ ‘ Hr
Miscellaneous
Attention, Farmers and Dairymen! Increase your in-

come by learning to make three pounds of good buiter from

mn nrmml No fuke, no drugs used. Tormula, 5Hbe. Ad-
g Sales House, 621 So. Warren St

: The FElanure
Tmmnn N, T

write for Free book, *“"How to Obtain o
Tatent’ and ‘Record of Invention’” form. No charge for
information on how to proceed. Communications strictly
canfidential.  Trompt, careful, efficient service. Clarence A,

‘Brien, Registered Patent Attorney, 92E Security Bank
DBuilding (directly across street from DPatent oflice), Wash-
ington, D. C. See page 1041.

Millions spenrt annually for ideas!
Patent yours and profitl
how to protect yvourself,
we help you sell. ete.
Kresge Rldg., Washington,

Inventors—Send for form “‘Tividence of Conception” to be
signed and witnessed, Form, fee schedule, information free.
Lancaster and  Allwine, Registered Datent Atterneys in
Eniéed States and Canada, 242 Ouray Bldg., Waushington,

for instruetions or

i Hundreds now wanted!

Write today for free book—iells
how to invent, ideas wanted, how
Ameéic;m Industries, Ine., 212

Monroe E. Miltor, Quray Blde., Washington, D. C. Pat-
ent Attorney; Mechanic Electrical Expert. Dooklet and
priority record blank gratis

Patents Procured; Trade Marks Registered—A compre-
hensive. (-Vp(-rlulccd prompl _service for the protection and
development, of your 1deas. I'rvlimlndh advice gladly fur-
nishied without charge. Dooklet of information and form
for diselosing idea frce on request, Richard T3 Owen, 130
g\\on Bldg., Washington, D. C., or 41-T I’ark Row, New

ork.

Patents: My fee in installments.
I'rank T. Fuller, Washington. D. C.

Richard E. Bahcock, Patent Tm
Trust Tdg.. Washington., D, ¢

Patents: Trade-Marks. Ten
Office.  Consultation invited.
150 Nassau St.. New York.

Registered Patent and Trade Mark Attorney, formerly
member Examining Corps U. Patent Office, Washington,
D Goldstein. 1140 Droadway, N. Y. C.

Free personal adviee.

r. Washington Toan &
iblished 18 Taolklet.

in Patent
2001,

years nxpnr[en(‘e
Booklet. Geo. Beeler,

“Homeopathic and Drochemic preparations sent postpaid
to all parts of the world. Manual and booklets free. Hal
sey DBros. Co., G153 St Clair St., Chieago, I1l.  Established

Art Photos 1-$1.00, Tien Mever, 35 \West 21st New Yark,
Lightning Electrolyte. Chavzes storage Dbatteries in-
stantly.  Gallan eosts T0c.  Sells $10.00. Make it vourself.
Guaranteed  formula  £5.00. Wrlte for free ecireulars,
Murphy, Chemist. Tujunga, Calif. TBox-A.

Every Autgist will huy Auto Mitten Dusters. 200 per
cent. prafit. Fres sample offer. Nuational Fibre Broom Co.,
i, Louis, Mo

Mator Campers! We sapnly eamp ear plans for amateur
boilders. Tucifie Vehir'e Warks, Rox 571, Los Angeles.

Mechanical Drawing .md designing work,

Information en

any technieal subject §1.5 Free partienlars. Tobler En-
gincering Dureau. Box ‘.5 . Watcrbury, Conn.
Let us sell you invention. Fee $5. Manufacturers. Dis-

Are vou lonking for a new invented artiele? Then
Tubler Engineering Bureau, Box 295,

tributors.
vse our free service.
Waterbury, Conn,

Every Autoist will buy Auto Mitten Dusters, 200 per

Stronger Patents at fair prices. Drawings, specification,
claims, $20. Rend half fee with deseription of invention
I'rampt.  efficient action.  Amerlean  Tatents Corporation,
Larrister Building. Washington. D. C.

Guide'’ free on
adviee for all

request; gives valuable in-
whe have original ideas or

““Inventors’
formation and

improvements. Trank Ledermann, Recistered Atterney and

Engincer, 17th Floor, Woalworth Bldg., New York.
W ann

Puatents
Inventions eommercialized. Patented  or  unpatente!
Write Adam Fisher Mfg. Co., 205 Enriuht, St. Louis, Mn
LTI TTITEE R0 40008S0 1110031
Phonographs

For Ideas. TI’hotoplay [I’lots considered in any
form. \Write for free booklet. Universal Scenario Corpora-
tion, 293 Security Bldg., Western and Santa Moniea Bivd.,

Ilollywood, Calif,

Printing Outfits and Supplies

Print your own cards, stationery, circulars, paper, ete.
Complete outtits $8.85; Jlob PPresses $12, $35; Rotary $150.

Trint for others, big profit. All easy, rules sent. \¥rite
tor eatalog presses, type, paper, ete. Press Company, A-6
Meriden, Conn.
Y

Radio

Attention! 50 Vacunm Tube Hook-Ups. The greatest
eollection of Vaeuum Tube Circuits cver broughi under two

covers at such insignificant cost. These diagrams will be
tound In the great ""Rasco’” catalogue which contains raw
materials and parts in a greater profusion than any other

coin will bring the cataloygue
100 Park Place, New

catalogue.  lbc in stamps or
to you. TRadio Specially Company,
York City.

don’t overlook this! The ‘'Rasco’” Baby Detector.
brought out with wmalded buse.  Fully
adjustable.  Nee former advertisements in this publicatlon
or our cutalogue. Detector with Galens (,nsml complete,
50e; the same Detector wit™ Radiocite Crystal, T3¢, prepaid.
“end for yours today, Radio Speetalty Co., 100 l'ark Place,
New York City.

Boys.
Oreatest deteetor ever

It n

Salesmen Wanted

Take orders for coffee, sugar, tlour, meats. eanned goods,
staple groceries, also paints, radlo sets, tires, auto and trac-

tor oils. No capital or bond required. We deliver and col-
lect.  DPermnanent business. Ilig  pay. Write at once.
Hitcheock-Hill Co., Dept. 83, Chicago.

Sells for $9.75. rints ad on wrapping paper, envelopes,

cte.  $1.00 commission. Send 10c¢ for sample work, Auto-
matic Ad-Stumper, Joplin, Mo.
Newest Invention! Setls every oftiee, home, store. Auto-

Abolishies snarls
aily. Samples

matically
and kink:.

coils telephone and iron eords.
Great time and temper saver. 9
3-7, MeClurg Didg.,

%
=%

for test if desired. Neverknot, Dept.
Chicago.

District Salesman for union made, hand tailored. all
wool suits and overcoats at $23.50.  Prefer iarrled man
with sales experience. &35 weekly to start.  Apply N. I,
arvey, Mgr.. Box 00, Chicago.

A Salesman wanted in every town or eity within 25 mlles
of a bhrouadeasting station to sell IRadiogem, the complete
radie receiving set that retails for $2.50.  With Rudiogem
there is nothing else to buy—the outflt includes the Radio-
pgem receiving apparatus, 1,000-ohin phore, and aerial out-
fit. The cheuapest radio outfit on ihe market—yet as prac-
tical as the most expensive. Big money to the rizht men.

Send $2.00 for sample outfit.  The Ruadiogem Corp., BGR
West Broadway, N. Y, City.
am It RS s

Song Poems

Song Poem Writers—Send for proposition.
D21, 4010 Dickens Ave.. Chicago.

~Snng poems wanted. Radie Publicity, Bureau S. 24
Thues Sguare Station, New York,

Ray Hibbeler,

an i R I B

Stammering

Stop Stammering, increase salary.  Descriptive bocklet

free.  Samuel Robbins, 309 Boyiston St., Boston.

St. stuTTTermg and Stammering CIIrE(T at Home-_.
Instruetive beoklet free.  Walter McDonnell, 105 Arcade,
1126 Granville Ave., Chicago, IIL
e S T T e " " ’

Stamps and Coins

Stamps 100 All Different 3 cents. R I. Quaker Stamp

Company, Toledo, O.

Stamps—200 all different. 25c.  TUniversal

Wankegan, Ihinois.

630 Center,

1000 mixed foreign stamps 25¢, 500 stamps all different
S0e, 100 different United States stamps $1.00. 1. Marey,
Lox 483, Muskogee, Oklahoma.

n S s

Stories or Manuscripts Wanted

s A

Stories, poems, descriptive articles. plavs, ete., are wanted
for publication. Submit Mss or write Literary Bureuu, 165,
Tannibal, Mo,

T e

et e B ML

Typewriters and Ribbons

Ribhons 3 for
New York.

$16.50 Guaranteced.
4 Franklin Street,

Used Typewriters,
$1.00.  Wm. Phelps,

Typewriters, all standard makes. $10 up. Fully guaranteed,
Free trial. Write for complete illustrated lists. Northwestern
Exchange, 121 N. Francisco Ave., Chieago.

e

Ventriloquism

Booklet of interest to all phonograph owners, free. Bernard
Novitsky, 14 Stark, Pittston, Pa.

PTG e o

cent. profit. T'ree sample offer. National Fibre Broom Co. .
St Louis, Mo. ’ Photog;aphy

Marvelous  Discovery, Coplatum. Copper-plates  in- Send Us Your Films. We dovelop. print. enlarze.  Cave.
stantly without apnaratus, Bottle, 10e. Formula, $1.00. ful attention ta details that make superior quality pictures.
Invisible ink 10c. Ewell, 200 South Street, West, Lafayette, Rolls developed 9¢, prints 3e each. trial 6x10 enlargrment
Indinma. in folder 10c. Welllngton Photo Services, Riverdale, Md.

Ventriloquism taught almost anyene at home. Small cost.
Sand 2e. stamn today for particulars and proof. Geo. W.
Smith, Room 861, 125 N. Jefterson Ave., Peoria, Il

Wanted

Detectives Earn hig Money. Work home or travel. Fx-
perience unnecessary. ‘Write, George Wagner, former Gov-
ernment Detective, 1968 Broadway, N. Y,
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Money

About 100,000 people have tried this
remarkable hair-growing method. Each
had the privilege of getting his money
back. Yet when the 30-day trial period
expired—only 3 out of every 100 asked
for a refund.” And they got it instantly!

The same square guarantee is open to

you. No
alibis — no

NOTHING!

strings — no
“ifs” or “buts” or “maybes’”’—
if my new method doesn’t grow new hair
for you in 30 days —I'll send you my
check refunding every penny you have paid

and the trial will have cost you absolutely

Science and Invention for March, 1926

alks!

loopholes — no

Guarantee YOU New Hair

In30

By Alois Merke
Founder of Famous Merke Institute

dead—but merely dormant. It is

Fifth Avenue, New York

RASP this chance. Start now

and save yourself from the
tragedy of baldness. Let me prove
to you—without a cent of risk—
that you can grow new hair in 30
days!

useless and a waste of time and
money to try and get down to these
under-nourished roots with the
average tonic or massages, crude
oil, etc., for such measures only
treat the surface of the skin.

My Method Gets To the ROOTS

But my scientific system involves the

An Amazing
Contract

No matter how
fast your hair is
falling out—no
matter how little of
it is now left —no
matter how many
treatments you
have tried without
results—I absolute-
ly guarantee that
my new method
will give you new
hair in 30 days or
the trial costs you
nothing!

Why I Make It

T have found dur-
ing many vears’ re-
scarch and from ex-
perience gained in
treating thousands
of cases of baldness
at the Merke Insti-
tute, TFifth Avenue,
N. Y., that in most
cases of loss of hair
the roots are not

RESULTS

Results Gratifying

“Ten years ago my hair started
falling. 1 used hair tonics constaut-
ly, but four years ago I displayed a
perfect full moon. I tried everything
Z_but without results. Today, how-
ever, thanks to your treatment, 1
have quite a_new crop_of hair one
inch long.”—F. H. B., New York.

Hair About Gone

“My hair has been falling for the
last two years and I had hardly any
more hair on the front of my head.
But since 1 started using your treat-
ment I am raising a new crop of
hair. Your treatment is best T ever
saw.”—O. J., Northbridge, Mass.

New Hair Growing
“Results are wonderful. My hair
has stopped falling out and I can
see lots of new hair coming in.'—

F. D. R, Washington, D. C

New Hair on Bald Spots

“I have used Thermncap Treat-
ment for 8 weeks and although the
top of my head has been entireely
bald for 6 years the results_up to
the present are gratifying. Tn fact
the entire hald spot is covered with
a fine growth of hair.”—W. C,
Kenmore, Ohio.

Can’t Say Enough For It!
“Am glad to say I can see such
great change in my hair. It is grow-
ing longer and my head is full of
young hair that has made its way
through since I have been using
Merke Thermocap. I can’t say
enough for it. It will do evervthing
vou claim it to do.”—G. exas.

application of entirely
new principles in stimu-
lating hair growth. It
penctrates below the
surface of the scalp and
gets right to the cause
of most hair troubles—
the starving, dormant
roots. It provides not
only an efficient way
of reviving and invig-
orating these inactive
roots, but of giving
them the nourishment
they need to grow hair
again. And the fine
thing about my sys-
tem is the fact that it
is simple and can be
used in any Thome
where there is electric-
ity without the slight-
est discomfort or in-
convestience.

No Cost If It Fails

Of course there are a
few cases of baldness
that nothing in the
world can help. Yet
so many hundreds of
men and women whose

hair was coming out
almost by “handfuls”
have seen their hair

in again as the
roots ac-

grow
shrunken

ays-O0r1Pay All Costs/!

quired new life and vitality that I dm will-
ing to let you try my treatment at my
risk for 30 days. Then if you are not
more than delighted with the new growth
of hair produced, write me immediately.
Tell me my system has not done what I
said it would, and the 30-day trial won't
cost you a cent.

Free Booklet Tells All

The very fact that vou have read this
announcement shows that you are anxious
about the condition of your hair. So why
not investigate? Find out for yourself. [t
you will merely fill in and mail the cou-
pon I will gladly send you without cost
or obligation a wonderfully interesting
booklet which describes in detail my suc-
cessful system which is growing new hair
for thousands all over the country. In ad-
dition it tells all about my iron-clad guar-
antee which en-
ables you to take | ——
my treatment with- T -
out a penny’s risk. 1y N'-‘WWayJ

Clip and mail the i
coupon today. Al- Ht:ir%ak' ]

lied Merke Insti- o = /
tute, Inc. Dept. | | — £
463, 512 Fifth | (

oty
Sy n
3

Avenue, N. Y. C. |

P diodd
R S S Em O O S N e BSOS BN e B NN E S o

Allied Merke Institute, Inc.,
Depf. 463, 512 Fifth Avenue, New York City.

Please send me without cost or obligation a
copy of your hook, “The New Way to Make Hair
Girow,” describing the Merke System.

Name .......

Address

City . .
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HAWKINS ELECTRICAL GUIDES .J=&n
VOLUMES
3500 PAGES $1 A VOLUME - EoN
e L L . 21 A MONTHE SEND NO MONEY—SEND ONLY THIS COUPON
THEO. AUDEL & CO.
65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree

‘0 send you $1 within seven days and to further mail
vou $1 each month until paid.

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 electrical 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—Wiring—Wiring 1  Name ............. T m—m— _—
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers —

Converters—Rectifiers—Alternating Current Systems — Circuit Breakers. Occupation

Measuring Instruments—Switchboards—Wiring—Power Stations—Installing P omen el e/ gmemems iole oy gy s wmcl ENENC L ol ey sl eml oo o Sty o2 e
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers. Employed by ... ..o e

SHIPPED FREE

cent to_pay until you see the books, No obligation to buy unless Home Address .........comiiiiiiiiiiineieineinennn .
satisfied. Send Coupon now—today—and get this great help
* see if it is not worth $100 to you—you pay $1.00 a month for

return it, Reference .......coceiiriiiiiinineninnnnns 000GEb 000080

S.I. March




Razlroad Fare To C/zzcago Included Wztfzout Extra Cost If You Enroll Nowf
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Sdents Constructing
QOutdoor Sub-Station
at COYNE

You Don’t Need Advanced

Education or Experience
Don’t worry if you lack advanced edu-
cation, knowledge of higher mathema-
tics or experience. My course is not
something that you merely learn from
books and letters, It is a practical, LEARN-BY-
DOING Course. Every COYNE student receives
INDIVIDUAL and PERSONAL instruction, on
COMPLETE electrica] apparatus, under EXPERT
INSTRUCTO,RS in COYNE Shops at Chicago.

Be sure to get Coupon in the mail today!

SEND COUPON NOW

H. C. LEWIS, President,

COYNE ELECTRICAL SCHOOL

1300-10 W. Harrison Street

Dept. 5333 , Chicago, 1l

2 Dear H. C.—1surewantoneof those big, hand=

3 some 12 x 15 books, with 161 actual photographa

8 | printed in two colors. Please don’t get rid of all of
‘em without sending me one of the FREE copies.

I want the facts without placing me under any

obligation. Be sure to tell me all about your lim-

Courses

X Name

S Adddress

LECTF

_—-

ted offer of Railroad Fare and Two Big Extra

e S -

\ \

—PaysBig Moneyto Men
Who Train the COYNE
Way, on Real Equip-
ment, in Great Shops!

If you are going to train for one of the thou-
sands of BIG-PAY opportunities in the fas-
cinating Electrical Field, why not train on real, gigan-
tic electrlc'\l equipment such as you will find in the great
Shops of COYNE at Chicago, the electrical center of
the world? COYNE training is thorough but easy to
understand, because EXPERT instructors guide you
at every turn as you work with your own hands

i’ on big modern apparatus.

Students pro-
ducing“a;

cialligh tmng"
on Tzslta, hconl
n grea [ 8
of C Np

Students op~
erating large
switchboard
at COYNE

I want to send you a copy of my blg, attractive

Electrical Book. It is 12x15 in size and contains
161 photosof electrical scenes and operations. Telis
aboutdynamos, radlos, autos, mrplanes farmhght.
ing and power, etc.

COYNE

ELECTRICAL SCHOOL

H. C. LEWIS, President Established 1899
1300-10 W, He¢ rrison St,,Dept.5333,Chicago

Not a Correspondence Course;
All Practical, Personal Training

yry
I

r

/i

Student Wmdmg Stator in COYNB Shops

- COMPLETE ELECTRICAL TRAINING
IN 12 HAPPY WEEKS AT COYNE

My newly enlarged Electrical Course is the result of 27 years
of experience, solving the needs of young men and of the
\ Electrical Field COYNE has been teaching Electricity in a
J PRACTICAL way since 1899 and has a worldwide reputation.

8 My course is thorough, easy to master, and fits men for BIG
" Electrical jobs, the HIGH-SALARIED thrilling jobs. Acz zoday!
\

HUNDREDS OF
COYNE-TRAINED
MEN EARN $60 TO
$200 A WEEK

H. C. LEWIS, President
Coyne Electrical School

We Teach Electricity

and Nothing Else!
COYNE Teachesonly ONE thing— ELECTRICITY,
We are SPECIALISTS. Our interests are not di-
vided. nor is Electricity a side line or merely an
addxtxona]" subject with us.

You Can Start Any Day
of the Year at COYNE

COYNE Electrical School is open thru
the entire year. There are no seasons,
semesters or classes. Therefore you
can enroll any time. The best time is
RIGHT NOW. I
Right this minute Is the time to mail the
Coupon foryour copy of my amazing Big
Electrical Book and the Full Particuiars}

RAILROAD FARE
TO CHICAGO

INCLUDED WITHOUT EXTRA COST
IF YOU ENROLL NOW!

Learn in Chicago, the Electrical Center of
the World. There is no substitute for per
sonal, practical training in great sh
Write immediately for Big FREE El-

Book and details of my amazing of




