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REE
Learn

Send for
this Book
How toEarn

$3.500 to $10,000

a Year

This Big Free Book will show you how you, too, can learn
to earn this fine big pay, as an Electrical Expert in the
World's Greatest Industry. Send for your copy now.
Learn all about the growth and future of electricity-all
about the big jobs that are open now and how I can quickly
fit you to earn $3,500 to $10,000 a year.

Prepare for a Big Job Make Extra
Money While You Are Learning
I Will Train You at
Home in Your Spare
Time to Earn $3,500
to $10,000 a Year as

an Electrical Expert
L. L. COOKE

SUCCESS

SHOTS
What I Have
Done for Other
Men
"Made
$284.00
clear
profit in spare time work
while studying with you."
F. Fritchmian,
1176 E. 178th St.,

Trained "Electrical Experts" are in great demand at the
highest salaries, and the opportunities for advancement
and a big success in this line are the greatest ever known.
"Electrical Experts" earn $70 to $200 a week. Fit yourself
for one of these big paying positions and make extra
money in your spare time after the first few lessons are
finished.

Easy to Earn $12 to $30 a Day
Today

even the ordinary Electrician-the "screw driver" kind-is
making money-big money. But it's the trained man-the man who
knows the whys and wherefores of Electricity-the "Electrical Expert"who is picked out to "boss" ordinary Electricians-to boss Big Jobs-the
jobs that pay. You, too, can learn to fill one of these jobs-spare-time
only, is needed. Be an "Electrical Expert"-Earn $70 to $200 a week.

Age or Lack of Experience
No Drawback
You don't have to be a College Man; you don't
have to be a High School graduate. If you can
read and write English, my course will make
you a big success. It is the most simple, thorough and successful Electrical Course in existence, and offers every man, regardless of
age, education or previous experience, the
chance to become, in a very short time, an
"Electrical Expert," able to make from $70 to
$200 a week.

New York.

"In business for myself.

Clearing over $750.00 a
month. Some jump from
$30.00 a week."
W. E. Pence.
Chehalis, Wash.

"Made $750.00 in spare
time work while studying
your course. Gone into
business now."
John J. Burke,
4330 E. Lombard St.,
Baltimore, Md.
"Am making over $600.00
a month now. $75.00 was
my limit before I took your

course."

I

Give You A Real Training

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

Your Satisfaction Guaranteed
that you can learn Electricity-so sure am
I that after studying with me, you too can get ino the
"big money" class in electrical work, that I will guarantee
under bond to return every single penny paid me in
tuition if, when you have finished my course you are not
satisfied it was the best investment you ever made.
So sure am I

FREE

Electrical Outfit
Radio Course

and

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

Get Started Now Mail Coupon

want to send you the "Vital Facts"
the Electrical
Industry, including my Electrical Book,of Proof
Lessons
and a sample of my guarantee bond all FREE. These
cost you nothing and you'll enjoy them. Make the start
today for a bright future in Electricity. Send in the
I

coupon-NOW.

L. L. Cooke, Chief Engineer, Chicago Engineering Works
Dept. 29
2150 Lawrence Ave. Chicago, W.

L.L.Cooke, Chief Engineer, Chicago Engineering Works
Dept. 29
2150 Lawrence Ave., Chicago, Ill.
Dear Sir :-Send at once your "Big Book
Electrical Facts," including the Free Radio ofCourse
Sample Lesson and full particulars of your Free
Outfit and Home Study Course-all fully prepaid,
without obligation on my part.

Name

-------------The`Cooké Trained Man is the 3ZgPay'Man
A. Schreck,

Phoenix, Ariz.

Addre;,

`
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National Salesmen's Training Association
CHICAGO

NOWFREE!
The Book That Has Shown Thousands

theWay toAinazing Salary Increases
rut of routine
work and start right out making more
money than you ever dreamed possible?
We have done exactly this for thousands
Do you want to leave the

of men. Here is the book which gave
them their start. Read how it is now
offered to you-FREE!
TAKE this situation: A man who had worked all his
life in a routine job at low pay suddenly surprises his
friends, by moving into a better neighborhood,
taking a big house, buying a car and blossoming out as a
well-to-do and influential citizen in his new community.
How did he do it? What is the secret that he used?
Simple enough. He knew that the biggest money in
business is in Selling, and though he felt that he couldn't
sell a thing, he suddenly learned the secrets that make
Master Salesmen and then began to make big money.
If only one man had found inspiration enough in this remarkable
book to jump to a sudden brilliant success in the Selling fieldinto a job paying him many times his former salary-then you
might call it luck. But thousands
have done it.

READ

!

Charles Beery of Winterset,
Iowa, stepped from $18 a week as
a clerk to a position making him
$1,000 the very first month.
J. P. Overstreet of Dennison,
Texas, read this amazing book,
left a job on the Capitol Police
Force at a salary of less than
$1,000 a year and in six weeks
F. Wynn,
earned $1,800.
Portland, Ore., an ex -service man,
earned $554.37 in one week.
Geo. W. Kearns of Oklahoma
City found in this book a way to
jump his earnings from $60.00 a
month to $524.00 in two weeks,
and C. W. Campbell learned from
it how he could quit a clerking
job on the railroad to earn
$1,632 in thirty days.

Sounds remarkable, doesn't it? Yet there is nothing remarkable
about it. There are certain ways to approach different types of
prospects to get their undivided attention-certain ways to stimulate
keen interest-certain ways to overcome objections, batter down
prejudices, outwit competition and make the prospects act.

Simple as A

B C

" Modern Salesmanship " tells exactly how the National Salesmen's Training Association will teach you these principles in your
spare time at home.
As soon as you are qualified and ready, the Association's Employment Service helps you to select and secure a selling position
as city or traveling salesman.

Now Free to Every Man Who Will
Act at Once
We are not making any extravagant claims about what we will do
for you. We don't have to. All of the amazing proof and many important features about Salesmanship are contained in our new salary raising book, " Modern Salesmanship." It is yours-FREE. Send the
coupon for it today. It will show you how you can quickly become
a Master Salesman-a big money maker. It will tell you about the
National Salesmen's Training Association system of Salesmanship
training-about the National Demonstration method that gives you
actual experience while studying-and all about the amazing
opportunities that await you in the Selling field.
This may be the one big chance of your life to leave forever behind you the low pay of a routine job for a sudden, brilliant success
at a big salary.
Is it worth 2c. to find out? Then mail this coupon NOW.

Your One Chance
to Make the Biggest National Salesmen's Training Association
Dept. 42-W, Chicago, Illinois
Money of Your Life
Not one of the men whose
names appear in the panel at
left had ever sold a thing
before-not a dime's worth.
Yet every one of these men,
through reading this book, discovered an amazingly easy way
to jump suddenly from low pay
to extraordinary earnings in the
Selling field.

National Salesmen's Training Association
Dept. 42-W, Chicago, Ill., U. S. A.
Please send me, without any obligation on my part, your free book, " Modern
Salesmanship," and full information about the N. S. T. A. system of Salesmanship Training and Employment Service. Also a list showing lines of
business with openings for salesmen.
Name
Street
State
City
Occupation
Age
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"The Real Secret of Selling

Jumped Me Out of That !"
"I used to slave there-keeping books-in that little general store. How I used
to envy the traveling men who sold goods to old Barthell They traveled first class;
stopped at the best hotels; enjoyed fine incomes. But I never dreamed that
I too could earn big money selling, until-shall I tell you what woke me up?"
!

"F
r1

VERY time I go through this little
town on my trips, I thank my

stars that I wasn't totally deaf

when opportunity knocked, for now I'm

making-every week-over ten times the

amount Barthell used to pay me on Saturday night when the store closed.
"My employer was very opinionated
and unprogressive. He was an extremely
close, cautious buyer, and it used to be
my delight to listen to the different selling talks that the traveling men used in
their attempts to sell goods to him.
"Some of these salesmen were just
'order -takers.' They were entirely at
Barthell's mercy. If he happened to
need something in their line, and felt
disposed to give a little order, this type
of man got it. But if Barthell made
any objections to buying, these 'order taking' salesmen were seldom, if ever,
able to meet and overcome his resistance.
I thought, even then, that I could do better than these fellows did-for often
there was no real reason for their failure
to make sales to Barthell. Frequently
the store actually needed the goods they
offered, and he refused to buy simply
because the salesman 'rubbed him the
wrong way.'
"At these times I sat on my high stool
listening, and after the man had left
without an order, I would imagine what
I might have said and done, if I had
been in that salesman's place, to remove
the obstacles that had prevented his sale.
"But there were a few other salesmen
who rarely left the store without an
order. They had the ability of making
even cunning old Barthell really want
their goods-and they made him want
to buy from them!
"There was one man in particular-James Neal
his name was. He was a regular hero in my
eyes, for no matter how Barthell felt about buying. Jimmie Neal never failed to get his name
on the 'dotted line' before he left, and it was
usually a good-sized order. Sometimes he did it
one way, and sometimes in another, but he
always did it. Objections always vanished as

soon as made, and when Neal finally said. 'Sign
right here, Mr. Barthell!' Barthell unhesitatingly
obeyed.
'If Barthell was doubtful and pessimistic about
his business, Neal left him full of enthusiasm
and renewed confidence, for Neal often suggested

really helpful plans for increasing the sales of
the store, and when they were carried out they
always worked well. I got to feeling as if
Jimmie Neal was really running the store! He
was certainly a master salesman. I admired and
envied him extravagantly-and the desire grew
upon me to imitate him, to be a successful salesman-to travel and meet interesting people-to
see the country-stop at big city hotels-to enjoy
a real income instead of the pittance I was receiving.

I thought it was a wild, hopeless wish, but
one day, after Neal had sold Barthell his customary large bill of goods, I drew him aside,
told him what I wanted to do, and hesitatingly
asked him if he thought I was cut out for a
salesman. I told him I felt sure I could do better
than some of the 'order-takers' who came, for
they never removed a single one of Barthell's
objections to buying
-You've hit it exactly !' Neal interrupted.
'You've almost hit upon the real secret of selling.
Few fellows know it, but it can be learnedeasily. I used to be an "order -taker," too-before
I learned it. If you've guessed as close as you
did just now, you won't have any trouble in
learning it either. 1f you want to sell goods,
and make big money at it, let me start you right
by telling you about the man who will teach you
the inside methods of the fellows who are in
the 'five-figure class.'
"Would I let him? I was all ears! And then
it was that I first heard of Arthur Newcomband his amazing method of teaching-not just

and-

-

but Super-Salesmanship. This
Salesmanship
course of Newcomb's is rightly called 'SuperSalesmanship'-because it goes beyond and above
all the old traditional theories of persuasion. To
be sure some of these theories were used to
good effect, because they were partially true. But
they did not go far enough. Mr. Arthur Newcomb, so Neal said, had found, after years of
study, the great fundamental principle of selling
from which these theories came. Mr. Newcomb
has employed and trained hundreds of salesmen
and knows exactly the problems salesmen must
solve and how to solve them.
"Well, you can imagine how eager I was to get
I
Newcomb's Course in Super -Salesmanship
sent off for it right away, and from the moment
I read the first page, my confidence in my
ability to make good at selling grew.
"Within a month I gave up my position, much
to Barthell's disgust, and went to Chicago. Then
I answered the 'Salesmen Wanted' ads, until I
landed a job, selling builders' hardware. Thanks
to the wonderful principle of Super-Salesmanship
I had learned from Mr. Newcomb's course, I got
good-sized orders, even on my first trip. I rarely
!

had any trouble in making sales, for I had learned
how to handle all sorts and kinds of customers.
The cold -mannered men, the conservative, the
aggressive, the cautious, the miserly, the high -

tempered, the irritable, the argumentative, the
cunning, the pessimistic, the doubting, the indifferent, the suspicious, the 'too-busy men, the
postponing kind-I found .that the real secret of
selling worked almost equally well on 'all of
them.
"Trip by trip, and month by month, my sales
and my income from selling grew. I don't like
to boast, but Jimmie Neal was right when he
said that Newcomb's course would show me the
inside secrets of the 'five -figure men.' Last year
my income was well over $10,000, and now that
general business is getting better, I expect to
jump it $2,000 or $8,000 this year.
"And, like Jimmie Neal, I can't say enough for
Newcomb's Super-Salesmanship. Any young fellow
who wants to get into the big money selling class
by the rapid -transit route will save himself years
by getting this course right off the bat in the
beginning."
It gets down to brass tacks at once. You have
something to sell. You must make the other
man buy. There is one way to do it. Arthur
Newcomb shows you the way. You sell your
product. No preaching, no theorizing, no tricks,
no stunts. Just the one clean-cut, easily understood principle, and its hundred and one applications that will speedily get you under, over,
around and through the obstacles to triumphant
selling achievement. You need not take anyone
else's word for what the One Great Rule will
do for you.
You can be the judge yourself.
Send no money. Merely mail the coupon or write
a letter, and the complete course will be sent,
all charges prepaid, at once, so that you may take
advantage of the special price and save $2. If
you are not entirely satisfied, send it back any
time within five days after you receive it and
you will owe nothing.
On the other hand, if you are pleased as the
thousands of other men and women who have
used the course, send only $3 in full payment.
' You take no risk and
you have everything to
gain, so mail the coupon now before this remarkable offer is withdrawn. Independent Corporation,
Dept. S-11012, 15 West 37th St., New York City.
(FREE EXAMINATION COUPON)
.

Independent Corporation

-

Dept. S-11012,

15

West 37th St., New York City

Please mall me the Newcomb Course
Gentlemen
"Super -Salesmanship" for 5 days' free trial. If I decide
to keep it, I will remit $3, the Special Price. Otherwise
I will return it to you. It is understood that this
coupon puts me under no obligation whatsoever.
Name
Address
Set. & Inv. 12-22
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A Chemistry Laboratory for $7.00
Think of it, fellows Here is a real chemistry outfit with regular
chemical apparatus that performs those fascinating, actual chemical
experiments.
This outfit is not a toy, put up merely to amuse, but a practical
laboratory set, with all the chemicals, apparata and reagents necessary to perform real work and to teach the beginner all the secrets
of inorganic chemistry. With this outfit we give free a book containing a Treatise in Elementary Chemistry, useful data and recipes,
and 100 instructive amusing experiments.,
!

Instruction Book
CHEMISTRY.
,00

CHEMICAL
F\ PER IMENTER
10

DESCRIPTION OF THE OUTFIT
The outfit consists of forty-four (441 chemicals all C. P. (chemical pure( put up in appropriate wooden boxes, glass bottles and hermetically closed jars. The acids are put up in
glass bottles, with ground -in glass stoppers,
and there is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of experiments with each.
The apparats furnished are all of the best
obtainable make and of standard laboratory
size and shape. 17 pieces of apparata furnished

with this outfit.
The instruction hook
Course for the Beginner.

are: Division of Matter: This is a Treatise on
Elementary Chemistry, and deals with the theory
of the Elements, Molecules and Atoms, etc.

100

440/

EXPERIMENTS

'

L I.l c IARORATnMT ClUntt

/,

4

How to make chemical tricks; how to make
invisible and magic inks how to test flour
how to test soil how to make chlorine gas and
smoke (German War Gas); how to bleach cloth
and flowers; how to produce oxygen and hydrogen how to make chemical colors ; how to test
acids and alkalies, and hundreds of interesting
hints and formulas.
;

:

;

a real Chemistry
Some of the Contents

is

ELECTRO

Instruction Book
TREATISE ON Ei,EMENIARY
ELECTRICITY

A

Every Fellow Wants
the

AND

100 Electrical Experiments
TO

a

"Slit lop

a

Elºrtrtr Mayo"

_TIRO IMPORTING
RI ST

BOY'S
ELECTRIC
TOYS

MOTOR.° ORR

NEW YOxx,

CO.
LI

A.

The Boy's Electric Toy contains Enough material to make and complete over
wenty-five different electrical apparatus without any other tools except a screwdriver furnished with the outfit. Student's chromic plunge battery, compassgalvanometer, solenoid, telephone receiver, electric lamp. Enough various parts,
wire, etc.. are furnished to make the following apparatus:
:

Tri rPeDMEWIrn SI<w0

Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham-

C

mer, galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive
microphone, short distance wireless telephone, test storage battery, shocking coil,
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes,
singing telephones, mysterious dancing man, electric jumping jack, magnetic
geometric figures, rheostat erratic pendulum, electric butterfly, thermo electric
motor, visual telegraph, etc., etc.,
This does not by any means exhaust the list, but a great many more apparatus
can be built actually and effectually.
With the instruction book we furnish one hundred experiments that can be
made with this outfit, nearly all of these being illustrated with superb illustrations. No other materials, goods or supplies are necessary to perform any of
the one hundred experiments or to make any of the 25 apparatus. Everything
can be constructed and accomplished by the means of this outfit, two hands
and a screwdriver.
The outfit contains 114 separate pieces of material and 24 pieces of finished
articles ready to use at once.

rCIsICMn,

We guarantee satisfaction.

Euc wicJunri,icJ..cw

ROO

tYECTaicLnM

0,0 OTO

O PENO

The size over all the outfit is 14 x 9 x 2%. Shipping weight, 8 pounds.
Boy's Electric Toys" outfit as described, $7.00. Immediate shipment.

AL UM

"The

SEND FOR YOUR SET TODAY
REMEMBER
JUST CLIP THE COUPON-DON'T SEND MONEY

ELECTRO IMPORTING CO.,
1

THE
i CHEMICAL LABORATORY.
If I don't.
like it I need not accept it. if I want
r it I only pay $7.00 plus the few centa
i express Charge.
1

j
Y

IIITT,r,i,mPojTlllllilllllllllll

ELECTRO IMPORTING CO.,
233 Fulton St.. New York.
Please send
me by
express

233

Fulton St., New York City

ELECTRO IMPORTING CO.,
233 Fulton St.. New York.
Please send me by expresa THE BOY'S
ELECTRIC TOTS. If I don't like it I
need not accept it. If I want it I only
pay $7.00 plus the few cents express

charge.
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"Why do so

A practical system of constructive thinking that

many men never
amount to anything? Because
they don't think."

brings business

and

personal

-Edison.

achievement.

MARK TWAIN once said that the average
man didn't make much use of his head
except for the purpose of keeping his
necktie from slipping off.
And Prof. William James claimed that the
average man uses only about a tenth part of his
brain.
And Thomas Edison states emphatically that.
most men never amount to much because they
don't think.
How about you? Are you using your head
simply as a scarf -retainer? Are you using only
10% of your brain? Are you sitting, discouraged
and discontented, at the foot of the ladder
simply because you don't. think?
It will pay you to find out.
Mind is the measure of every man. Mental
power-not physical power-wins business battles and builds hank accounts.
The' man with brains to sell fixes his own
price, but the man who brings only brawn to
market must be satisfied with the lowest wage
that brute force brings.
In every age, in every clime and in every field
of human endeavor the trained thinker wins
where the thoughtless toiler fails.
Twain, James, Edison, Roosevelt;, Rockefeller, Schwab, Carnegie, Woolworth, Wanamaker, Morgan, Hill, Harriman, Ford, Marconi,
the Wright, brothers and all other successful
men reached their goals not because they knew
how to use their muscles but because they knew
how to use their minds. Does anybody doubt
this? Isn't, it admitted by all? Doesn't every
one with "brains enough to grease a gimlet"
know that it's true?

Only One Road to Success
Yes, indeed, there is only one road that leads
to success and that. is the mental road. If you
expect to accomplish anything worth while by
any other method than the development and
use of your mental faculties, you are simply
deceiving yourself. And the biggest fool in the
world is the man who fools himself.
A recent. magazine article states that intelligence tests in this country disclose the deplorable fact that. S:3%, of the people are morons.
You won't find the word "moron" in many

dictionaries. It means a person with the
mental development, of a normal fourteen year -old child.
Is it any wonder why so few people achieve
any considerable success in life, when such an
enormous percentage of them are so lacking
in mental power? Such people have no more
chance in competition with trained minds than
a midget has to lick Jack Dempsey.
And isn't it simply absurd, when you stop
to think about. it, that most people are striving
for success and yet they are doing absolutely
nothing to strengthen and develop their minds,
which is the only part of them with which they
can ever hope to win success.
The principal reason that the trained thinker
gets ahead is because he has so little competition.
The unthinking toiler works hard for small
pay because almost anyone can do his work.
What are you doing-as the days go by-to
develop your mind? Are you more efficient
mentally than you were a month ago-or a

year ago? If not, you are standing still. You
haven't even started on the road that leads to
bigger and better living.'

Missing Success by a

Hair's Breadth
The difference between success and fail are
but the breadth of a hair.
The man who is making twice as touch as
you are has nowhere near twice the intellectual
ability. The mart who enjoys an income of
$10,000 a year is not five times the mental superior
of the mart who receives only $2,000.
is often

Get This New Book
We have just published a t.ew book-The Secret
of Mental Power. We will gladly send you a copy
upon request, with our compliments and good wishes.
And we want to state-as forcefully as we know
how-that you will find it one of the most interesting
and mind -spurring books you ever read.
If you had to quit work for a month in order to get
and read this book, it would probably be one of the
most profitable months you ever spent. But you
don't have to do that. It takes but an instant to
sign the coupon. You get the book for nothing.
And you ram read it in twenty minutes, as it is a small
book of 32 pages and Hi illustrations.
Send for a copy of this book today. It tells about
the most practical, common-sense system of con-

structive thinking-the easiest and quickest method
of mind-building ever discovered-the secret of
developing mental power in a way that is as fascinating as a game.

Get this FREE BOOK
If

You Are Interested in Learning

How to think like an arrow.
How to compel attention.
How to master important problems.
How to overcome fear and worry.
How to "tune up" your mental motor.
How to develop new methods.
How to originate new ideas.
How to learn quickly and easily.
How to attract valuable friends.
How to have more time for play.
How to out -think the average man.
How to make your mind a mental
mazda.
How to stop thinking in circles.

Thousands upon thousands of earnest, aspiring men are almost successful. But in this
connection a miss is as bad as a mile.
With just a little more mental force-with a
slightly better trained mind-with a little
clearer knowledge t . right thinking-hundreds
of men who are now struggling along in the
Poor -Pay Army-footsore and weary-would
immediately find themselves equipped to command from tiro to tans times their present inteoou s.
Probably the man who makes $1,000 a /mint it
is only 10% to 20`aó better trained mentally
than the man who is trying to make both ends
meet on $100 a month. This is a fact. Anti it
should he a most encouraging fact to every man
who wants to be somebody and get somewhere.
The greatest thinkers the world has ever
known have hardly more than scratched the
surface of their latent mental powers.
Improve your mental power only 10%7,.. and
you will multiply your earning capacity.

This book shows you the difference between
disconnected, irrational, faulty thinking and coordinated, normal, true thinking.
It shows how you can tell by a man's appearance
whether he is a true thinker or a faulty thinker.
It shows how a wrong thought produces a wrong
action that brings a wrong result. And how a right
thought brings a right action that can bring only a
right result.
It shows the immediate and favorable result of
virile, constructive thinking and the disastrous results
of flabby, impotent, haphazard thinking.
In other words it gives you the solution of correct
thought process, which is the only secret of mental
power.

Now Is the Time
Send for The .5curul of Mental /'over non'. Do
riot delay. Do not put it off. Tomorrow you may
forget all about it. And the loss will be yours, not
ours. For although we have printed an edition of
20,000 copies, we do not expect to have a single one
left at the end of thirty days. They are going-and
going fast. Therefore act at once, for as Sophocles
so truly said, "Heaven never helps the man who will
not act."
Don't let the fact that you can get this book
easily and at no cost deter you from sending for it
or cause you to make the fatal mistake of undervaluing it.
There is, of course, no way of judging in advance
tow immensely valuable this little book may be to
you. But by waking you up nientally-by showing
you how to think straight-by showing you an inicresting way to build mind power-it will conìucingly prove to you that it is one of the most
cduablc messages that ever reached your mind.
:and that in taking advantage of this free offer you
took a wise and positive step toward greater mental
power, whieli is the only power that brings success.
Mail the coupon not'. or, send a postal if you
prefer.
e

Independent Corporation, Dept. RM -11012
15 W.

37th Street

New York

Free-Book Coupon
Independent Corporation

15 W. 37th St., New York
Gentlemen:-Please mail me at once-without

Dept. RM -11012,

expense or obligation of any kind-a copy of your
free book, The .Secret of Mental Power.

Name
Address
Se. & Inv. 12-22

"Thinkers act while sluggards sleep.'
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KNOW WHO IS SENDING
Get twice the pleasure and usefulness out of your receiving set.
Look up the name and location of any ship or land station
whose messages you pick up-learn the name and address
of that amateur whose sending set you just heard.

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK
In a new large size -280 pages 88 more valu-

able pages than the 3rd Edition and featuring

7 Two -Color Radio Maps

Five of them are Continental Maps showing all stations throughout the world handling commercial traffic, with their calls; one showing the amateur radio districts of
the United St ates and the principal radiophone broadcasting stat ions with their calls;
and a map of the United St ates Weather Forecast Zones. Seven wonderful, twocolor radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Every Amateur Call in the U. S. and Canada Is Listed Besides Other
Valuable Information Contained in This New Book

All Amateur Radio Calls of the United States and And every vessel and land station in the
world
Canada; Every Vessel, ('oast Station, and Radio-Compass
Station in t he World; Radiophone Broadcasting Stations of the is represented and listed alphabetically, according both
United States; Every lligh-Power Station in the world; Special as to name of vessel or land station, and to call letters.
Land dations of the United States; Time Signals,
The Consolidated Radio Call Book is the
Hydrographie and Weather Reports of the United
Statt sand Principal Foreign Count ries; International
only book in print officially listing all the
Abbreviations; Assignment of International Calls;
Radio calls as issued by the Bureau of
Press Schedules; Radiogram Rates; ('able Rates;
International Morse ('ode and Continental Signals;
Commerce. And the New Radiophone
and toomplete General Information covering Distress
Broadcast Section is particularly complete
('ails, International Safety Signal, I'se of 800-Meter
Wave Length, Amendments and ('hanges in Various
and gives all available information conGovernmental Regulations, I low to Determine
cerning calls, wave lengths, PROGRAMS,
Charges on Radiograms, Free Medical Advice by
Radio to Vessels, and much other useful information.
etc.
The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly.
Don't wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.
96-98 Park Place, New York City

Great 40 -page Supplement FREE to all
who have the 4th Edition Call Book
As a special service to the readers of the Fourth Edition of the Radio Call Book, we have printed, at great
expense, a 40 -page supplement containing the latest amateur radio calls of both the United States and Canada,
and other calls issued very recently. It is absolutely free to all those who write for it, provided you have
bought a copy of the fourth edition of the Consolidated Radio Call Book. This wonderful supplement brings
the call book up to the very last moment and on account of the many changes that have taken place and which
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of

this supplement today.
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When the Chemist Harnessed the Thunder -bolt!
4141,
I.+

III!11

J,

I

II II

-7=g1

49-1e7:17

ì(

beast react with electric
speed to a warning of danger,
if the alarm is immediate and
personal. Self-preservation is the first
law of Nature. Yet subtle perils far
more disastrous than any we expect to
meet lurk in the shadow of our fancied security. They are the dreaded
ogles of Famine and Disease.
A few years ago the world faced a
famine more terrible than any in history. Nitrates, the most essential materials for enriching the soil, were being rapidly exhausted, and universal
starvation seemed inevitable. Everyone
MAN and

knows that plants must feed, and if the ground
is not replenished with the chemicals they have
consumed, vegetation will eventually dle out.
Nature's way of making up the deficit is too
slow for our concentrated population, and
farmers have resorted to artificial fertilizers
for ages. Europeans, always more receptive to
the teachings of Chemistry than we, raise
more than twice as much grain per acre as
Americans. owing to their greater use of fertilizing chemicals.

The principal substance used for this

purpose is sodium nitrate, better known as
Chile saltpetre, because of the large deposits
of it in that country. Millions of tons of this
precious chemical were being mined annually.
for vast quantities are consumed in making
explosives and in other industries, besides that
required for agriculture. Chile kept getting
richer, but her nitrate beds got continually
poorer until their inevitable exhaustion became
a grisly prospect. .4nd there was no other
source of supply!

It was here that electro -chemists

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

Today we are confronted with sim-

ilar crises. There are impending shortages of
other important raw materials. Yet so great is
the general confidence in chemistry to solve
such problems, little anxiety is felt. A wealth
of opportunity awaits the chemist of the present, particularly in the fascinating field of
Electro-chemistry. In many industries there are

hundreds of chemists employed by a single
company. Thousands of concerns have chemists supervising the quality of their output and
of the materials they buy. In countless capacities a knowledge of Chemistry is essential.

doe
=

(

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this
of the American
country's foremost authorities on chemistry. He was formerly Treasurer
Chemical Society and is a practical chemist with many well-known achievements to his credit.
long
while engaged in
for
a
was
but
he
for
years,
taught
chemistry
has
Dr.
Sloane
Not only
commercial chemistry work.
long
-felt need in the
fill
a
founded
to
originally
was
York
The Chemical Institute of New
opporEducational field. Thousands of young men and young women, realizing the wonderful
by
the
United States of
assumption
war
and
the
tunities for the chemist produced by the recent
world leadership, were keenly anxious to enter this promising field. Many of these prospective
students, however, were unable to give up their regular occupations to devote the necessary time
to their training. Correspondence study at home was the only solution.
way. Our home
Dr. Sloane vñll teach you Chemistry in a practical and intensely interestingfascinating.
It is
study course written by Dr. Sloane himself is thorough, logical and remarkably
no matstart
anyone,
that
the
illustrated by so many experiments that are performed right fromevery
Sloane
teaches
lesson.
Dr.
understand
thoroughly
can
have,
he
may
ter how little education
you in your own home with the same individual and painstaking care with which he has already
taught thousands in the class room.

The Personal Help of Dr. Sloane

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

Easy Monthly
Paymentsamounts

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

There
reasonal.le. and includes everything. rhemiare no textbooks to huy extaa, and thecnts are
expelin
for
used
is
a
pparat
and
rals
additional
supplied to the student withoat
charge. t lnr plan places an education in
chemistry within the reach of everyone.

Experimental
Equipment
Given to Every Student Without Additional Charge

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

30 -Day Offer
Special
short
we are making

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

Chemical Institute of New York, Inc.
12

n

You Can Learn Chemistry at Home
Dr.T.O'Conor Sloane Will Teach You

mom

140-D Liberty Street, New York City

m rum m mat

mot

--

IIEMICAL INSTITUTE OF NEW YORK, Inc.
Home Extension Division 12
110-D Liberty St., New York City.
Please senil me at once without any obligation on my part, your free Book "Opportuniies for Chemists," and full particulars about
the Experimental Equipment furnished to
ery student. Also please tell me about your
Ulan of payment and your special 30 day offer.

t

t

NAME
,ADDRESS

Home Extension Division

II

C

CITY

STATE

S.&I.,

12-22
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Master Electricity By
Actual Practice
The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.
Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America
At this "Learn by Doing" School a man acquires the art
of Electrical Drafting; the best business methods and experience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 8,000 Graduates are Successful Men
in the Electrical World
No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.
The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
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New York Electrical School
29 W. 17th St., New York, N. Y.
Please send FREE and without obligation to
me your 64-page book.

CITY

-

NAME
STREET
STATE

Ì

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

New York
Electrical School
29 West 17th Street, New York
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"Those Who Refuse to Go Beyond Fact Rarely Get As Far As

8

Fact"-HUXLEY

del
perceive them. What other waves are floating about us it
is difficult to conjecture. Youmay stand in a lonely desert,
where to your senses there would seem to be no life, no
sound: but just because our imperfect senses cannot register unknown impressions is no reason why we should say
that the desert is dead. Outside of the radio waves that are
floating about there may be hundreds of others which we
have as yet not been able to register. There are heat waves
which we cannot see, although we feel them. There are
certain light waves, such as ultra-violet and ultra -red, coming to us from the sun, which our senses (i) not detect or
interpret. There may be many other waves coming to us
from the sun, of which we have no knowledge today. Every
time the northern lights appear in the Aurora Borealis we
know that this can be traced back to the sun. Some waves
are coming from the sun that so far we have nqt been able
to register.
We know that sound waves, heat waves, radio waves and
light waves are all of the same order. The only difference
is in the wave length. Thus the radio waves are rather
long, while light waves are extremely short. Somewhere
the light waves and the radio waves meet, one merging
into the other, the same as one color of the rainbow merges
into the other, but so far we have not been able to make
radio waves short enough to know what will happen-for
instance, when radio waves come down to 1 millimeter in
length or less.
The human ear cannot hear below 8 vibrations per
second and not higher than about 30,000 vibrations per.
second. Certain animals can hear below and others above
that scale. By means of our Vacuum Tubes certain
researches indicate that a tremendous amount of noise goes
on below the 8 vibrations per second, and still more noise
above the 30,000 vibrations. Entirely new worlds lie in
these two directions, of which nothing whatsoever is known
today. The Vacuum `Tube is likely to solve these mysteries
and take us into the uncharted worlds, far into the Unknown, within the next few years.
H. GERNSBACK.

is provided with five senses,
Sight, Hearing, Touch, Taste and Smell. All of
these senses, as we well know, are far from perfect.
One of the least efficient ones, perhaps, is the sense
of smell, which may be said to be only about 10 per cent
as good as that of any bloodhound. But even the bloodhound's sense of smell is far from perfect. There are
many animals whose scent is very much better than a dog's.
Our sight, too, is exceedingly poor, the human eye being
one of the poorest optical instruments in existence. A few
hundred years ago it was thought that man's eyesight was
very keen. Then Galileo invented the telescope, and immediately a tremendous new world, the stellar universe, was
thrown open to us, a thing we had never even suspected
before. But even the telescope is now admitted to he a poor
optical instrument, clue to many defects which we have as
yet not been able to overcome.

HE human being
.

\Ve are now upon the threshold of great and wonderful
things. Just as the telescope has opened up entire new
worlds to us, so will the Vacuum Tube, that wonderful little
instrument, open up other worlds undreamed of, which
even today lie unsuspected by our imperfect senses. By
means of the instrumentality of the Vacuum Tube, it is
possible today to weigh far less than one-millionth of a
gram, a weight so small that it is almost incon,:eivahle by
man. This marvelous instrument will weigh the dust settling
on the beam of a scale during a small interval of time. The
time is coming when our eyesight will he amplified by
means of the Vacuum Tube, when light impulses will be
translated into electrical impulses, and back again into light.
\Vhile_ you are reading this, dozens of radio messages
are passing right through your own body, although you are
unconscious of them. The reason is, of course, that our
senses do not perceive these radio waves, which does not
prove that they are not there. The second you install
a radio outfit, you know that you will be able to detect these
waves, which are first translated into electrical vibrations
and then finally into acoustic ones, so that our ears can

Our Cover'
In connection with this month's cover design, nine
departments have been chosen from our magazine, each one
of these having been illustrated on our front cover.
This, as far as we are aware, is the first time that any
magazine has employed such a feature.
The different departments, referring to the cover, are
as follows
Article on page 744
NEWEST INVENTIONS
Article on page 766
How TO MAKE IT
:

\\

RINI:LEs, RECIPES AND FORMULAS.
RADIO DEPARTMENT.
POPULAR ASTRONOMY.

SCIENTIFIC FICTION
LATEST PATENTS
CHEMISTRY DEPARTMENT
MOTOR HINTS.
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.Article
Article
Article
Article
Article
Article
Article

page 767
page 768
page 758
page 750
on page 778
on page 761
on page 760
-EDITOR.
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C¡1922 BY SCIENCE AND INVENTION

Air Traffic of the Future Will Without a Doubt Become as Important a Problem as the Present Automobile Traffic on Our Main Highways, and Mr.
Gernsback in
His Present Article Proposes a Novel and Artistic Plan Whereby Giant Steel Air Traffic Towers Will Be Used as Markers Both Day and Night, Besides
Acting as
Passenger Stations. Airplane Traffic, a Generation Hence, Will Logically Distribute Itself in Three or More Levels, as Here Shown; the Local or Slow Speed
Planes
Flying at the Lower Level; the Interurban Airplanes on the Middle Level, and at the Highest Level We Will Find the Express Air Traffic.

°
NY one who goes riding these clay,
in a motor car realizes that our
main highways are becoming congested to such a degree that it will
not he long before it will he almost
impossible to ride at all, particularly in the
environs of our large centers. If we picture
what will happen ten years or twenty years
hence, as automobiles keep on increasing as
now, we may well wonder what the future of
the automobile is to he. Of course, many
people think that the solution lies in the air.
and, indeed, this is probably the case.
With flying machines being developed as
they are now, the time is not far off when
our main road of travel will be through the
air. Already air lanes are shaping themselves rapidly, and there are regular schedules in existence even now, more so in
Europe than here. Regular air lanes are now
in daily employment in Europe, and are coming into use in the United States as well. In
ten years or less, we shall then be confronted
with a situation in the air similar to that
existing on the earth now: namely, an overcrowding of traffic.
If collisions on earth are often fatal, it

tSlSo

GERH ä ACM.
Ft)

windd seem that any collision, ever so slight.
in the air must perforce be fatal in nearly
all instances. Two automobiles colliding do
not produce fatalities at all times, but two
airplanes colliding in the air certainly will,
in nearly all cases, produce grave fatalities,
for the reason that ill an aerial collision the
two airplanes will fall to the ground in
nearly all cases.
So it would seem that in the years to come
traffic regulations would have to he established in the air, just as they have been established on the earth, and without which
regulations our big cities could not possibly
exist today.
In the air the situation is vastly different
for the reason that we have morè than one
level. On earth, given a street or road, the
motor car traffic can he on only that particular street at one time. In the air we
can have as many lanes of traffic as we
choose, one above the other, for the reason
that here we have two dimensions in which
we can travel. whereas on the street the have
only the one: namely, the surface.
So in the air we will probably have the
Express Air Traffic levels, the Interurban

738

Air Traffic Levels, and the Local, or Suburban Air Traffic levels. If any other levels
need to be added there would be no objection to this. For instance, if sve found that

for the local traffic more than one level would
arranged without
difficulty. To elucidate: The Local level
would comprise a zone of, say, from 200
feet to 6110 feet above the ground. Between
these two levels the Local Traffic would
probably find sufficient room for all concerned. From 600 to 800 feet above the
ground we would have the Interurban Air
Traffic levels, while from 800 feet to 1,000
feet and upwards we would have the Express
Air Traffic level.
The two latter levels could, of course, he
elevated a great deal, once the airplanes left
the cities. Thus, for instance, the Express
Airlines will probably travel at a height
above 5,000 feet, while the Interurban planes
will travel at a height of probably 2,000 feet
or thereabouts.
The speed as well as the levels on which
airplanes can fly over cities will probably
he severely regulated just as for motor cars
(Continued on pag,' 804)
he necessary, this could be
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Regions Is Clearly Depicted in the Above Illustration. If
The Possibility of Supplying Large Cities With a New Invigorating Atmosphere Piped From Mountainous
Mountain Air at Practically No Cost; the Present Pipes
the Methods of Procedure Above Outlined Are Still Further Elaborated Upon Cities Will Be Supplied With
The
Installation Would Prove a Source of Constant Revenue,
Desired.
Used for Supplying the Large Population With Water, Sufficing to Conduct the Air Wherever
Inasmuch as Hotels and Theaters Using This Air Would Pay for It at a Certain Rate Per Thousand Cubic Feet.
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air!" is going to be the password

in a few years, when country folk
will be flocking to New York and
other large cities in order to get the
benefit of the exhilarating atmosphere so
plentiful in mountainous resorts.
Does this idea seem absurd? Not at all.
At the present time New York City is getting

its water supply from just such a source and
the water is, without a doubt, much better
than in years past. The water to supply
New York is piped for a distance of 114
miles, from the Catskill Mountains to various
reservoirs, finally reaching the city, but this
long conduit can be put to another use,
namely that of supplying the healthful
mountainous atmosphere to the populace of
the sweltering city.
In the summertime the heat in New York
is oppressive. Here immense buildings with
their private generating plants are constantly
throwing quantities of heated air over the
city and factories assist in forming a human
smelting pot. Some streets are narrow,
flanked by tall buildings on both sides,
offering a heat reflecting and concentrating
surface of no small proportions. The terracotta and stone work become warmed by
the sun's rays and seem to add to the already
existent heat by beating down upon the sidewalks and making the streets doubly unbearable. Any slight breeze which may be set up
around the Hudson River is, by the time it
reaches the city proper, so sidetracked and
disturbed that those in the interior of the

city would not know of a wind storm existing
but a mile away. Consequently this piped
air would be of particular value, and,
inasmuch as it can be sent down to free the
suffering people of their rather torrid mantle,
without any additional expense, it is quite
evident that our engineers will work up the
plan in greater detail.
In the reservoir's supply pipe which leads
from the source in the mountains, several
gigantic aspirators are inserted. Due to the
force of the water, a great quantity of air
is sucked in and carried with the water to
the greater city. Of course, there are reservoirs interposed in the direct plan, but
these reservoirs will not hinder the supply of
air, for pockets can be arranged which will
catch the air and permit it to pass through a
coupling pipe to the continuation of the
water ducts which travel to the next relay
station. Finally a voluminous amount of
cool, healthful, mountainous air reaches the
city. It has undergone no change whatever,
and up to the present stage is absolutely
costless.

In the city a series of blowers will distribute
the air to various subways, and by means
of the present sub -tubes, this air would be
transmitted through the entire system. We
will admit that a great quantity of it would
flow out through the present subway kiosks
nearest the air entrances and a lesser quantity
through kiosks along the route, but tests at
further stations will determine just where an
additional supply pipe should be inserted.
Thus a second branch supply will be found
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at 125th Street, then at 96th Street, 42nd

Street, 14th Street, and Brooklyn Bridge,
additional supply pipes will open into the
stations. The trains passing through the subway will help in forcing this air through the
entire system and passengers will no longer
find the heat in this subterranean railway so
oppressive.

In addition to that, theaters would come
in for a mountain air supply. Each without
a doubt will have its individual piping
system connected to the main line, just the
same as the steam is now supplied to many of
The theaters
the smaller show houses.
would advertise that the temperature of
their play houses is fully 20 degrees below
the temperature in the streets, and that
mountain air was being administered to
their patrons in daily doses. We would find
it just as difficult, then, to get a seat in a
theater as it is upon a nice, cool evening,
because, instead of rushing to the seaside
resorts, city folks would rush to the play

houses to get away from the abominable
temperature.
Then the city will take another step
toward making the island more inhabitable.
Around each subway kiosk a small parkway
with a few trees and several chairs, as well as
a drinking fountain will be found. These resting places will, without a doubt, be daily
occupied by children and their parents. Here
the stream of healthful air will always be
available as it pours up through the stairway
Automatically
from the subway below.
(Continued on page 807)

.... .
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Is Shown the General Lay-out of the Operating Room, the Electric
Above
. Chair and Switchboard, in the New York Play "The Monster". Our Fair
Heroine Who Is to Become the Subject of a Vivisection Operation Is Strapped
to the Operating Table. At the Right Is a Close-up View of the Electric
Chair. This Is a Good Example of a Stage Replica of the Famous Chair at tOssining, Except That in the Play the Cap Is Not Placed Upon the
Head.40.181f6W

"Weal".

IN

three acts this remarkable play, now
appearing at the 39th St. Theater, New

is also on the premises.

"Red" had already
discovered that the house was seemingly
York City, gives us a succession of haunted. Doors creaked, the clock struck
squeamish thrills and cold shivers in the thirteen, bloodcurdling wails were heard,
region of the spine. Some of the hap- the walls resounded every few moments,
penings which occur are not only mystifying hideous faces insisted upon appearing at
to an unusual degree, but are responsible for cupboard doors, candles were blown out, and
the shivers of which we spoke.
other spooky manifestations were in constant
The prologue suffices to tell us that for evidence.
some unknown reason, automobiles have
Dr. Ziska, the engineer of this establishbeen in the habit of falling into a gulch, the ment, finally appears upon the scene, and
occupants of the cars never being recovered. offers the hospitality of his home to the
A newspaper reporter suspects that the intruders. While in the bedroom, they disdisappearances are due directly to the owner cover a sack, which probably housed a
of a large mansion, who, it is thought, is an corpse. Starting the fire, they are finally
eccentric.
overcome by the narcotic soaked wood, the
A girl is brought into this house one stormy girl falling to sleep upon a bed. The canopy
night by the newspaper reporter. She had of this is seen to gradually descend, and
just met with such an accident, and she would have smothered her right then and
explains that she thought someone had lifted there, were it not for the prompt assistance
her car bodily, and was attempting to drag of Monahan and the reporter. The reporter,
her from beneath the wreck, when the while fanning the flames, is completely overreporter appeared upon the scene. They are come, and placed upon a couch by Monahan.
in the house when they discover that "Red" On another couch, upon which the girl is
Monahan, who appears to be a sneak thief, reclining, a pair of arms seem to rise from

An Engineering
ous process of making hollow drill steel
bars. The center is perforated by a small
hole which extends from end to end of the
har, and in consequence of the demand for such
drill steel there has been developed a way of
making the hole without drilling. The billet
of steel from which the bar is rolled is drilled
in the first case, and the hole is packed tight
with a special composition clay or the like.
The ends of the hole are subsequently closed
by plugging and welding. When the piece
of metal is rolled in the mill into a long bar,
the packing stretches with the metal and

detective.
With its creaking doors, spooky settings, and
its final dramatic climax, this is one of the
season's masterpieces among mystery plays.

Ball. e
s f®r
Railway Cars

Mystery

THERE has been developed a very ingeni-

the base, 'which clasp her, pinning her to the
couch, and she disappears from view. The
reporter likewise vanishes. The final scene
shows Dr. Ziska in an operating room, depicted in our photograph. The girl is strapped
to the operating table, while the reporter is
seen in the electric chair. There is going to
be a vivisection. The girl will remain completely conscious while the doctor operates
on her. The Monster thus, will square an
old grudge against the girl's father, who had
wronged Dr. Ziska while he was practicing
in France. The reporter has received several
electric shocks as a tonic, but is not by any
means unconscious. The audience is very
glad, when finally the tables are turned, and
the Monster suffers electrocution, the fate
intended for the reporter under the offices of
his tongueless negro servant, acting in misplaced zeal, "Red" Monahan announcing
finally that he was an insurance company

,

preserves the continuity of the hole and is
removed from the finished bar. One of the
most important applications of this hollow
bar is for mining drills where the hole is used
for a jet of water to cool the cutting edge and
prevent dust. Where water is used it converts the dust made by the tool into slush
before it can rise and be breathed by the
miner. Thanks to this process it is probable
that the liability of miners to tuberculosis
will be greatly minimized. Hollow steel bars
are also being used for a great variety of
purposes in motor-car construction and elsewhere.-F. H. SWEET.
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ARAILROAD car so easily moved that its
brakes must be kept on lest the wind start
it off, is to be tried out on the English
Great Eastern Railway. It has its wheels fitted
with a new ball -bearing device, and it istohave
tests for some months on a branch line where
it will not be very serious if it breaks down.
Railroad engineers have no doubt of the
saving in power it will effect if it passes its
trials, but they are not certain that it can
stand the wear and tear of actual use. Its
inventors claim, however, that it is constructed of steel specially hardened by a
method discovered in the war.

ad

A

ummy

SIMPLE method of photographing

continuously on a strip of film the
air pressures, plus or minus, simultaneously at any number of points
on the upper and lower surfaces of
the wings of an airplane in flight is one of
the recent accomplishments of the Army Air
Service at its experimental plant at McCook
Field. Dayton, O.

The measurement of these pressures is not
unusual, hut it is obviously difficult for a
human observer to simultaneously record the
readings of a number of instruments. The
motion picture camera now photographs at
set intervals of time an entire battery of
registering instruments.
A standard camera, used ordinarily in the
motion picture industry for photographing
titles, was direct -driven with a small electric
motor through a flexible shaft. This camera
lay flat opposite an instrument board placed
in the .fusilage of the airplane, but with
the gear box down to facilitate focusing
through a sight glass. The motor was situated conveniently and operated off a storage
battery by means of a switch in the pilot's
cockpit and at the will of the pilot. The
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measurements could, therefore, be photographed either in normal horizontal flight,
or in the course of turns, loops or spins or
any other acrobatic manoeuvre.
The pressure distribution over the horizontal surfaces, of the tail-rudder, elevators and stabilizers-was obtained by connecting the air pressure instruments shown
in the enlargement of the film record, by
tubing to the surface to be investigated. The
instruments were calibrated in lbs. per square
foot. The opposite sides of the diaphragm
in these instruments were connected to the
top and bottom respectively (or vice verni,
if necessary) of the surface to be measured.
In other words, a surface which showed
pressure on the bottom and suction on the
top would have the resulting action integrated in the instruments, and during flight the
exposed films showed the instrument reading,
or the pressure at a particular point during
any manoeuvre which the pilot chose to investigate.
The outer ends of the tube which were flush
with the surface were distributed and arranged over the stabilizer and elevator in
such locations and distances as to obtain as

complete information as possible. In addition to this, speed meters as shown, together
with a dial to indicate the elevator setting,
were installed to give more complete information regarding the manoeuvre.
The arrangement of the rubber air tubes
here provided is very clever, but it would
seem that some improvement on this scheme
might be worked out, utilizing electric wires
instead, which would not be subject to damage
as easily as the rubber tubes. Microphones
of special construction could be used as the
pressure and vacuum detectors in the holes
on the wing and tail surfaces, changes in
pressure against the diaphragms of the
microphones causing electrical resistance of
the carbon grains within them to change, and
this resistance variation in turn being
indicated on the galvanometers placed on
the dial panel in place of the present gauges.
It is peculiar in a way, that this rather simple
idea was not thought of and employed a
long time ago, as one of the hardest problems
to solve in designing an airplane is to know
beforehand just what pressures to design the

various parts to withstand.
CROSS SECTION

PRESSURE
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INDICATING
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AIR SERVICE
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METAL PLATE

FABRIC COVER OF

STABILIZER

-

BLOCK WITH
PRESSURE HOLES
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THROUGH FUSILAGE TO TAIL, AND
RADIATE TO VARIOUS POINTS ON
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DRIVING MOTOR
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BY SCIENCE AND INVENTION

Ohio, Has Served
Shown, Installed on One of the II. S. Army Airplanes at McCook Field, Dayton,
The Clever Arrangement of Pressure and Vacuum Meter Dials Here Designers,
Be Humanly
Which It Has Never Been Possible to Accumulate Heretofore. It Would and
to Place Valuable Data in the Hands of Flying Experts and Airplane
Vacuum
Pressures
But in Making Quick Turns and Studying the Resultant
Impossible to Read Ali of These Meter Dials at Any Given Instant, and Not Only This
of a
Fraction
a
Small
Occupying
in
Readings
Changes
the
Various
Catch
to
Not Be Expected
Effects on Opposite Sides of Tail and Wing Surfaces, an Observer Could
Whenever
so
That
viz., by Resorting to a Moving Picture Camera Driven by an Electric Motor, Motor Driving the
Second. This Problem Was Finally Solved in the Manner Illustrated, But
the
Electric
Starts
Which
Cockpit,
of
the
in
the
Side
to Push a Button
the Pilot Desires to Make a Record of the Meter Readings, He Has
Meter Board is ShoWn in the Upper Left Hand Corner.
Movie Camera. This Camera Lies in the Bottom of the Fusilage and One of the Movie Snapshots of the
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Science and Invention for December, 1922

The Center Photograph Shows Miss Beulah L. Henry and a Few of Her Inventions. In the Upper Left -Hand Corner Is a Pocketbook, the Covers of Which Are Removable. Beneath the Flaps Are Mirror, Powder Boa, Tube of Rouge, Pin Container, Writing Paper, Stamps and Pencil. To the Right of This Is a Pencil Cap, Which
Contains a Long Eraser, Fed Out as Used. Upper Right Photo Shows Miss Henry With a Vacuum Container for Making Ice Cream, Which May Also Be
Used to
Beep Liquids Hot. Lower Left Photo Shows a Doll With Changeable Eyes, Hair and Dress. Lower Right Photo and Drawing Illustrate an Umbrella With Changeable
Covers Held in Place by Snap Fasteners.
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WITH more than thirty-three inventions to her credit, and still working upon other ideas, among which
we would include a collapsible
umbrella. Miss Beulah Louise
Henry would be classed among the leading
inventresses of the world in ally court. During an interview she showed a few of her
many inventions, all of which she had patented. Of course, there are many other ideas
which arc not yet covered by patents, and
Henry is at present workupon which \l
ing, but all of her really worthwhile devices
are or are being well covered by patents in
not only this but in foreign countries as well.
She now produced an umbrella almost as
a magician would, and fingering it lightly,
she unrolled and slowly opened it, saying,
"Now, to the best of your knowledge this
seems like an ordinary umbrella, doesn't it
opens and closes just like one, made of a
very good quality of silk, and has as you
will notice, a very pretty handle and a tip
to match, but the silk is of a navy blue
shade? Now if you had an orange colored
gown on, an umbrella like this would hardly
he appropriate, so naturally you purchase
another umbrella to match your dress, but
umbrellas of this quality arc rather costly,
and in the end you would have purchased a
whole rackful of umbrellas or parasols to
suit your particular requirements. Not so
here however."
With a few rapid movements she unsnapped the edge of the silk from the ribs
and pulled off the covering, leaving the bare
ribs exposed, the entire operation occurring
practically in the twinkling of an eye. Almost as quickly, an orange cover was
Mounted upon the rod and snapped in place.
While doing this Miss Henry continued,
"You see you need not fear ripping an
umbrella of this nature because it will not
take a long time to search for a repairman. nor will it he extremely expensive to
completely recover the frame. It call he
done in but a few seconds, and the umbrella
is as good, if not better than new. As time
progresses we shall make these in different
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shapes and styles, all standardized, so that
one cover is interchangeable with another,
regardless of where it is purchased, and notice how neatly it rolls up."
She suited her action to her words, and
simply placing her left hand around the
silk, she rotated the handle, the umbrella
rolling tip neatly. There are no f rayed
edges v.hen it is so rolled tip, nor are there
any peaks, the top being seemingly scalloped
and neatly rounded off.
"And I even play with dolls," Miss Henry
continued, as she set aside the umbrella.
She showed me a doll. Seating this in her
lap, she removed the doll's dresses and
showed its body. This is made of flesh
color rubberized silk, stuffed with cotton. It
has a warm feel when touched, and would
remind any youngster of the soft pliable
body of an infant, the color and touch being
the nearest approach to the human skin
which the writer has ever seen. The doll can
he immersed in a tub and washed without injury. It had brown eyes, brown hair, a red
bonnet trimmed with cream colored lace,
and a red dress trimmed to match the bonnet (or else the bonnet was trimmed to
match the dress, it does not make much difference). Opening the how under the doll's
chin, .she removed her bonnet and her dress.
Putting her fingers on the hair near the
temples, a slight snap was heard, and the
tvig came off. A little lever could then he
seen on the back of the doll's head, which
\when worked in and out rotated the eyes
on a ratchet principle, and changed them
from brown to blue. A blond wig was
now substituted for the brown, and the dress
and bonnet turned inside out, and replaced
upon the body. The result was a blond haired blue-eyed miss, displaying a blue hat
and gown trimmed with white. This doll is
called dfiss Illusion.
Aside from that Miss Henry has invented
a pocketbook on which the covers .may he
changed, as illustrated in one of our photos.
Here a leather covering can be substituted
for one constructed entirely of beads or vel-
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The month of October, 1922, will go down
in aeronautical history as one in which many
speed and endurance records were broken.
Up to this time the official world's speed
record was that established on September 26,
1921, by Sadi Lecointe, who traveled 205.2
miles per hour at Paris, France.
Great interest has been aroused in America
by the Pulitzer Trophy race held in Detroit,
Mich., and it was in the trials for this race,
and the race itself, that many new records
On October 8, Lieut. R. L.
were set.
Maughan, while practicing at Garden City,
L. I., for the Pulitzer Trophy race, piloted
his plane over a straightaway measured
course at the rate of 220.45 miles per hour.
During this flight, the aviator, flying at a
speed greater than that ever before attained
by a human being, made a right angle turn;
a feat which, up to the present time, has been
considered impossible. Lieutenant Maughan
said that when the plane turned, he became
unconscious, stunned by the centrifugal force.
However, he recovered his senses in a few
seconds, regaining control of the machine.
On October 14, Maughan won the Pulitzer
Trophy by flying at an average speed of 206
miles per hour over a 160 -mile course. On
this same day, Lieutenant Maughan and
Lieutenant Maitland took the air as the
eighth and ninth starters, and performed a
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feat which, official, say, has never been
equaled. Both planes shot from the starting
line, and leaped almost vertically upward on
the encircling journey around the field before
the planes crossed by the judges' box. This
is a performance that has never been accomplished before, and Curtiss officials believe
that they will eventually have vertically
rising planes.
On October 16, the winner of the Pulitzer
Trophy, covered a kilometer course at a
speed of 248.5 miles per hour. This record
was electrically timed by officers from the
McCook Aviation Field. The speed however,
is not officially a world's record, as no repre1

sentative of the Federation Aeronautique
Internationale was present. This speed was
made in the same plane with which he won
the trophy-a Curtiss biplane, powered with
a 400 horse-power Curtiss engine.
On the same day Lieutenant Maughan
astounded officials by flying a distance of
mile with the machine on its side. In reality,
he flew without the aid of wings.
On October 19, Brigadier General William
Mitchell set a new official world's speed
record of 224.05 miles an hour. The test was
timed by officials of the Federation Aeronautique Internationale, thereby making the
record official. The plane used was the one
1

743

vet. It snaps in place upon the frame which
is well designed, and so arranged that it can
open but to a limited extent. Nevertheless,
the opening is large enough to admit access
to its interior, which is very spacious. A
flap ill the cover- reveals on one side two
pin receivers, a powder -puff and a mirror,
and on the other a gold pencil, a fountain
pen, a compartment for stamps and pad of
writing paper and envelopes. One would
naturally think that the pocketbook was
very bulky to house all these objects between
the frame and the outside. cover, but such is
not the case. In fact it is so well designed
that one is astonished at the mass of material
found therein. One can readily see by the
insert that the entire covering has been partially removed to show these objects.
A very large ice cream freezer, which
will keep ice cream for seventy-two hours.
is another of her inventions. Not only can
this container be used to make ice cream.
hut it can be employed for keeping liquids
piping hot. It consists of a metal can fitted
with gauges. the sides having a space between
the outer and inner walls from which air
is exhausted by means of a pump. Note the
spigot arrangement for delivery of the hot
liquids and also the whipper for the freezer,
which Miss Henry is holding.
Then there is an eraser which can he fitted
to any pencil. and which contains a long
inches in length,
circular eraser about
so that by merely twisting the pencil. the
worn eraser can he renewed. A clip is fitted
to this cap to secure the pencil in the pocket.
Our sketch shows the device. In addition
to that, there is a tiny little device which
is called a runner shield for umbrellas. At
the present day these runner shields are sewed
in place by hand, the cost of the same being
about 3! is a piece. The shields which Miss
Henry has invented is merely slipped in
place. Being made of spring brass, it will
not tarnish and may be removed or replaced
very quickly. It reduces the cost of these
runner shields more than three hundred per
cent.

in which Lieutenant Maughan attained a
speed of 248.5 miles an hour.
The previous record for sustained flight
was made by Stinson and Berthaud last
December at New York, when they stayed
in the air 26 hours, 19 minutes and 35 seconds.
However, on October 6, 1922, Lieutenants
Macready and Kelley remained aloft in a
monoplane, T-2, at San Diego, Cal., for a
period of 35 hours, 18 minutes and 30 seconds.
The.only reason that they came down at the
end of this time, was because dusk of the
second day was drawing near, and they were
afraid that if they stayed aloft after dark
their gas and oil would run out before morning, whereupon an accident might occur in
landing in the dark.
On October 15, at Paris, two French airmen, Bossoutrot and Drouhin, attempted an
endurance record, but ran out 'of fuel after
staying aloft for 34 hours, 14 minutes. and 7
seconds, during which time they covered
a distance of 4,452 kilometers, or approximately the distance from Paris to New York.
The machine used was a Farman Goliath,
which consumed 4,200 liters of gasoline for
the flight. This last record is considered as
official by the French Aerial Federation, as
the record made in America was not made
under conditions accepted by the Federation,
of which the United States is a member.
.
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NIKOLA TESLA has consistently
argued that it is only a matter of
time when radio and electrical engineers will advance from the present
stage of radio transmission, whereby
telegraphic or speech waves are propagated
and received only, to that dream of all electrical men-the transmission of electric power
without wires. Recently a sixteen hour continuous test was carried out in transmitting
wireless telegraph signals across the Atlantic
Ocean, with the aid of nine high power metal
vacuum tubes of giant size, or about three feet
in length, six of the tubes being rated at
twenty kilowatts each and taking the place
of the large Alexanderson alternator previously employed. The development of these
huge audions or vacuum tubes to a still greater
degree has aroused the scientific imagination
of great engineers like Dr. E. F. W. Alexander son, of the Radio Corporation of American
and others, to predict that such tubes may
indeed lead the way eventually to the fulfillment of Tesla's life work-the wireless transmission of energy. Dr. Alexanderson at the
time of the successful experiment with the
new high power vacuum tubes in radio telegraphing across the Atlantic spoke in regard
to the transmission of power from Niagara to
New York through the air by means of such
powerful vacuum tubes, saying:
" We have seen here a new physical principle reduced to practice on a large scale. Shall
It make real the dreams, that Edison's dynamo has not yet fulfilled, and carry Niagara's
power to New York? Atlantic radio telegraphy has become a routine business, but the
importance of this demonstration is the
bridging of the ocean by a few powerful
vacuum tube units; in this case only six
tubes were used, and we can safely predict
that the same feat will some day he performed
by a single tube. But what is the next? "
After speculating on the possibility of radio
power transmission, which it is known he
regards as something more than a mere dream,
he said:
"Ten years ago I became acquainted with
the little device known as the audion. Then
it was a detector of signals and an amplifier,
and the question arose: Why not amplify
some more and then some more and use it for
transmitting signals as well as for receiving? "
Dr. Irving Langmuir, who is responsible
for the development of the wonderful new
high power vacuum tubes, said:
"Although it has taken ten years to get
to the point where we have today a transatlantic tube transmitter, in these ten years
the energy of the vacuum tube has been increased more than 1,000,000 times. A few
more years of the same rate of improvement
would bring us beyond our wildest dreams,
but all we need to say is that science and
engineering have received a new tool. It
marks a turning point, like that determined
by the steam engine and the dynamo. It will
certainly give us transatlantic telephony, but
it will undoubtedly give us more. I am
greatly pleased but not surprised at the success of the tubes. It is a stepping -stone in the
progress of many years' development. We
will make larger tubes when larger tubes are
needed, and we will make them of higher
efficiency: for the principle on which this
development has gone forward is a sound
one."
The human voice has already been carried
across the Atlantic by radiophone, but only
in one direction. By means of these new
electron tubes, it is expected that the voice
may be sent readily both ways without difficulty, and regular conversation carried on at
any time of the day or night. The set used
at present for transmitting radio telegraph

signals across the Atlantic from England to
Germany, from the Radio Corporation station
at Rocky Point, L. I., consists of three 50
kilowatt, 15,000 volt, water-cooled metal vacuum tubes of the Kenetron type, which
are used as rectifiers; there are six 15,000 volt
20 kilowatt tubes of the water-cooled metallic
type and designed as pliotrons, for use as high
frequency converters. For the experiment
with the tube set one of the new mile and a
half long antenna was used, suspended from
six towers, 420 feet high, and the tube set
succeeded in developing and sustaining in
the antenna a current of 350 amperes. About
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Modern Bath de Luxe. By H. Gernsback.

Practical Photo Hints. By Dr. Ernest
Bade.
The Geometry of the Eye.

From Ocean Depths to Mountain
Heights. By Charles Nevers Holmes.
Grain Pipe Line 1,400 Miles Long.
By Ray Dyment.

Advertising Signs on Water's Surface.
X -Rays and Electric Current to Kill
Cotton Weevil.

Operation of a Naval Radio Station.
By A. P. Peck-With Exclusive Photos.
New Scientific Scheme for Lighting

Niagara Falls.
New Airplane -Dirigible Can't Fall.

What Happens When You
Yourself. By Joseph H. Kraus.

Burn

600 amperes have been used with the Alexanderson alternators, but it has been found that
with the development of wireless apparatus,
a lower amperage may be used.
The radio power transmission scheme of tomorrow, whereby the thousands of horsepower inherent in the power of Niagara can
be transmitted for hundreds and even thousands of miles, will no doubt be along the lines
shown in the accompanying illustration.
Here, as will be seen, the water from above the
Falls is led through pipes or closed channels to
water turbines. These turbines are directly
connected to alternating current dynamos and
the electric power from these dynamos is in
turn led to step-up transformers. These
transformers raise the potential to several
million volts and the current at this high
voltage then passes through rectifier and converter vacuum tubes of the water-cooled type,
as shown in the illustration, the radio frequency power waves being radiated from
directive antennas placed on top of high
towers, as the picture shows.
A directed radio power wave is possible with

744

the present knowledge of the science, following the experiments of Marconi, which were
explained and illustrated in the August issue
of SCIENCE AND INVENTION. The principle
of directing a radio wave on this hypothesis
is to place a shield in either the form of a
metal cage or sheet around the antenna wire
with a slot or opening on one side, out of which
the wave is directed.
The reception and utilization of a radio
power wave is accomplished as follows: An
antenna or capacity of some sort, is employed
to accumulate the desired quantity of radio
frequency energy from the ether and ground,
and by means of vacuum tubes, step-down
transformers and other apparatus well known
to radio engineers, this high frequency alternating current energy is reduced to a low
frequency alternating current, or even to
direct current at any potential desired. The

radio transmission of power always sounds
like a wild dream to the average person, because it seems impossible of accomplishment,
but when one stops to consider that Dr. Tesla
lighted lamps at a distance of one-half to one
mile from his transmitting instrument in his
famous Colorado experiments over twenty
years ago, and also that latter-day experimenters have often picked up a considerable
amount of energy in antennae located at some
distance from high power radio transmitting
stations, it dawns on us that all we have to
do to transmit electric power via radio, is to
increase the frequency of the waves, and
solve several other factors, yet to be determined by the electrical and radio experts of
tomorrow, and man will then laugh at the
present expensive conductors required to
transmit the current which lights our lamps
and runs our motors.
The directive radio antennae atop the tower
shown in the picture, are operated by motors
and gears, so as to be turned in any direction.
The three small directive power wave transmitters at the extreme top of the tower, can
be swung in any direction desired. When we
come to transmit electric power via radio,
aircraft of every sort will absorb the necessary
energy directly from the air or rather the
ether.
No doubt strict laws would have to be
passed establishing severe penalties for anyone erecting an antenna or attembting to use
for industrial or other purposes, the radio
transmitted energy without a license and
proper meter. Otherwise people would be
apt to steal energy surreptitiously, by concealing the antenna under roofs, in the walls
of buildings, etc.
But the Langmuir high power vacuum
tubes by themselves, we are sure, will not
solve the problem of radio power transmission. Thus there is a vast amount of work
yet to be done by our radio and electrical
engineers and students everywhere, before
this great dream of Dr. Tesla's becomes an
accomplished everyday fact. Greater efficiency of transmission through the ether has
got to be made possible, and this may eventually be brought about by increasing the frequency to at present undreamt of values, and
also by increasing the potential or voltage to
much higher values than any heretofore employed. Dr. Tesla, of all scientists, has conducted the greatest experiments with high
potentials and high frequencies that the world
has ever seen, and it is certainly remarkable
that in the intervening space of more than
twenty years, engineers have not learned more
along the lines of his famous experiments,
especially those carried out in his Colorado
plant, where he produced man-made lightning
flashes approximately 100 feet in length, accompanied by a roar like Niagara's, which
could be heard for many miles.
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THE next twenty-five years the

world will witness some remarkable
changes in the methods of naval warfare. And because of the geographical
position of the United States-two
land frontiers facing two nations utterly
incapable of making war upon us and three
great sea frontiers, facing every powerful
nation in the world-these changes affect
us greatly.
During the Great War there were two
great forces of destruction brought outthe big gun shell and the torpedo. But
since the war two entirely new weapons
have been developed to a very important
and dangerous degree-gas and aircraft
bombs. Therefore, unless America changes
her defensive types to meet these new
weapons, our country will face destruction
at every throw of the diplomatic dice.
Secondary only to the offensive characteristics will be the defensive features of the
new ships. They will be literally loaded
down with armor and other protective
material. The main armor will be against
the heavy shell fire of both extreme and
short range varieties. The hulls will be
heavily blistered and internally cushioned
against torpedoes and mines. The top
decks of the ships will he coated with
armor strong enough to resist the most
powerful bombs which can he developed.
But the most important thing will be the
ventilating systems.
A warship breathes through its ventilators
and through those ventilators may come
the most poisonous of gases. But in the
future ships must he air -tight in so far
as this is possible. The ventilating systems
must be enlarged and instead of one or
two sets of ventilating systems there must
be dozens. The ventilators must all be
gas -masked.
We here have the mandate characteristics
of the new vessels. Now let us see how
large a vessel it is going to be. The order
to the Chief Naval Constructor does not
read, "build a ship of so many thousand
tons," but, "design a hull which will carry
so much armor, so much armament, so
much machinery, so much fuel and supplies,
so much equipment and be habitable by
so many men." The Ordnance experts
have studied the designs of existing warships and determined the weight of guns
to he carried by the new ship and how
much armor the same ships must carry to
be safe from the guns of existing warships.
The gas defense division works out the
ventilation and various other
ships'
bureaus and divisions work out the other
features.
It has been decided that the ship must
throw a broadside of 42,000 pounds of
explosive shell and that the guns must
have a range exceeding the maximum scope
of visibility. To this end a battery of
twelve 18-inch, 50 caliber guns are specified. They are to be mounted in four turrets with three guns to each turret. The ship
is to be saturated with armor and weight
must be saved at every possible spot. The
turrets are carefully designed. The tops
receive a moderate amount of. armor as
they will have to resist both big gun shells
and bombs from aircraft. The sides and
rear of the turrets are not armored heavily,
just enough to resist the small shell of
cruisers and destroyers. But the fronts
of the turrets, from which the guns look
out at the enemy, and which are, therefore,
always facing the enemy, are very heavily
armored. In the future, as much as 20
inches of the toughest armor may be used
for turret facings. These turrets are

mounted on barbettes which extend to the
bowels of the ship and through them run
the ammunition hoists which connect the
guns with the magazines.
These big guns fight the battles against
big ships. But a warship must be able
to defend itself not against big ships alone,
but against destroyers which rush through
the water at 40 miles ad hour to send
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This article by Mr. Schornstheimer, wellknown American naval writer, has been
written by special request of the editors, and
we believe our readers will enjoy it, as he
gives us some practical ideas as to what the
great fighting ship of some twenty-five years
hence will look like. One of the greatest
problems, if not the greatest of all, which the
warship of tomorrow will have to contend
with, is the proper defense against enemy
aircraft. Not only will aircraft in the very
next naval battle try to bomb and sink
warships, but they will also try to incapacitate
the crew by dropping gas bombs, and so as
we see in the accompanying illustration,
special precautions will have to be taken to
properly protect the ventilating system of
our future warships. At present individual
gas masks are supplied the crew.
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home their torpedoes. For this reason a
secondary battery of 6 -inch guns is mounted
on the ships. They are given very high
positions whenever possible. In the ships
of the future, these secondary battery
weapons will be enclosed in small turrets
with several guns to a turret, that the
ventilating problems may be worked out
to a better efficiency. These guns will not
only be efficient against destroyers operating
at a high speed but also against submarines
which slowly sneak in close to a ship to
deliver their blows. Then, too, those guns
of the secondary battery which have the
clearest outlook to the sky will be mounted
on high angle mounts that they may be
used against aircraft.
Next in importance come the anti-aircraft batteries. In the future these guns
will be mounted in the highest possible
positions and they must have high angles
of fire. It is not impossible that they will
be mounted on the tops of the masts of
the future ships. They will be automatic
weapons and will be director -controlled, so
that a barrage of bursting shell may be
laid in the bombing area above the ship,
which may be raised or lowered at the will
of the officer commanding the guns. Say
that eight 4 or 5 -inch automatic guns, firing
60 shots a minute lay a barrage over the
ship. Nothing will be able to get through
it! If planes attempt to bomb the ship from
the level upon which the barrage is located,
they will be shot down as they touch its
edge. And the barrage can be raised or
lowered very quickly to offset a change of
altitude on the part of the aircraft. But
when dealing with bombing planes of the
future, we must not think of a few dozen
planes operating in one stratum of air.
but of hundreds of planes operating on
various strata of air. The idea is that if a
single set of planes is lost on one stratum
of air, other squadrons operating below or
above them to a maximum altitude of
10.000 feet will be able to get in their bombs.
But there are other systems of antiaircraft defense that will stop planes from
doing just this. The weapon involved is
the large anti-aircraft mortar. This weapon
in the future will probably be a rapid firing
20 -inch short gun which throws its shell
directly above the ship. And its shell is
not of the bursting type which relies upon
its fragments to demolish its object, but
merely a very thin shell carrying more than
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a thousand pounds of explosives. When
this great charge explodes in the air a
tremendous vacuum is created. This vacuum is something on the order of an air
Anything which stumbles into
pocket.
it must drop! There is no air there to sustain it. The effect may be like a collision
with a brick wall-this collision with

nothingness!
Should the planes be able to drop a
few of the most powerful bombs the shells
will be arrested by the light armor on
the top decks of the ship. Velocity is
another word for penetration and aircraft
bombs lack velocity. Only by going as
high as 60,000 feet could a velocity of
1,200 feet per second be produced; and
planes will never go this high for military
work. First, because they cannot hit at
this altitude because of the many and
diverse air currents below them. For this
and other reasons, the 10,000 -foot altitude
will be about the limit at which hits can
At this altitude the planes
be secured.
will be lucky to obtain a velocity of 600
feet per second for their bombs.
Some may argue that planes will some
day carry heavy guns. This scarcely seems
probable because planes lack stability, in
that they ride on something with a very
low specific gravity-air. For an analogous
reason ships will never he able to successfully bombard properly defended forts.
They lack stability as compared to the forts
the difference between the water and land
is too great to he counteracted by mechani;

cal means.

The propelling engines of today will
have passed within 25 years. The steam driven engines with their attendant funnels
and necessity for large amounts of fuel
will be replaced by engines of a semi Diesel type which, coupled with the electric
drive, will give great economy in fuel and
ship-space, together with the advantage of
being funnel -less. Weight and space will be
saved for other purposes.
Strange as it may seem, the capital ship
of the future will not necessarily be extremely fast. The slower it is possible to
build the ship and have it capable of meeting other ships, the better, as great engines
mean great space and weight, which could
be well used for offensive or defensive qualities. The battleship of the future, from the
present outlook, is not liable to have a speed
in excess of 25 knots, though its speedy
counterpart, the battle cruiser of the future,
may have a speed of well on to 35 knots.
Gas is the most important weapon of
today, for the very simple reason that the
ships now in existence can not be defended
against it. The ships of the future will be
air -tight, so to speak, and will be ventilated
by several main and a number of independent ventilating systems. Because of the
power of modern gases, men will not be on
the decks or bridges of future warships in
battle. They will be protected, in airtight compartments.
And the warships of the future will be

able to deliver tremendous streams of the
most powerful gases. While a warship
breathes through its ventilators an airplane
breathes through the nostrils of its pilot.
And an airplane will be unable to carry the
most powerful gases. because the size and
weights of the containers will be too great
Gas will be a very efficient anti-aircraft
weapon of the future.
Today, nearly every battleship carries a
small plane for scouting and spotting
duties. Some battleships carry as many
(Continued on page 807)
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(Author's Note. Science is, in reality,
nothing but the prediction of the future.
The astronomer, from his knowledge of the
past, can predict the position of planets for
hundreds of hears to come; the chemist
knows in advance what substance will result
from combining a certain acid with a certain
base; and the engineer, in his blue -prints,
shows what the appearance of his new
machine will be.
To forecast what the
progress of humanity will l'e in the nest
hundred years is too complex a problem to
be solved with. any dearer of accuracy, but
certain inventions and discoveries may be
readily foreshadowed.)
"YOU'RE a smart man, Doctor Hackensaw," remarked Silas Rockett,
"but I'll bet there's one thing you
can't do!"
Indeed?
And what is that,
pray?" asked the doctor, smiling. "Is it to
make Gloria Mundy fall in love with you?"
Silas Rockett blushed.
"No," said he,
"I don't need any help in that direction.
\Vhat I should like would he to take a trip
a hundred years forward into the future!"
"Is that all?" cried the doctor, gaily.
"Why that's easy enough-I'll take you there
any time."
Silas Rockett's face fell. "You don't understand me," said he. "I don't want you to
put me to sleep for a hundred years, pickled

No.

Ell

-A

journey t

the Year 2025

in carbon dioxide, the way you do with other
men. No, thanks! What i want is just to
take a short run to the year 2025 and then
come hack to the present time again.
such a thing were only possible, I should
conic hack a rich man!"
"I tow so?"
"\\ hv, I'd simply take note of some of
the greatest inventions that had been made
during the century, and patent them now,
1'd soon be the richest .mail in the United
I

States!"
The smile on Doctor Hackensaw's face
broadened into a sardonic grin,
"1'11 gladly do what you want, Silas;the thing is simple enough. But, as to making your fortune, I fear you will he sadly
disappointed.
Do you imagine for a moment that if Ben Franklin had been allowed
to spend a few days in our century, and had
then gone hack to the year 1776, he could
have accomplished much? He would know
how to make a locomotive, a telephone, a
dynamo. an automobile, an aeroplane. and

radio apparatus-but of what use would they
be? He would have no capital with which
to put his machines on the market, no fa-

cilities for mining and transporting the coal

required, no gasoline for his automobiles
and aeroplanes, no business that would warrant the installation of telephones and wireless. No, Silas, a new invention cannot be
successfully launched until the world is ready
for it. Human progress is necessarily slow.
People in 1776, even more than at the present
day, were opposed to all innovations, and
Franklin would have been long dead before
the simplest of these new devices would have
been adopted.
Every great invention requires a host of preliminary steps, and then
there is the arduous work of educating the
public up to it. But that's neither here nor
there. 1f you want to make a short trip to
the year 2025, I'll send you there at once, and
guarantee you a safe return, too."
"But how will you manage it, doctor?"
asked Silas, surprised.
"Simply enough. I will merely give you
an opiate, and by leading your thoughts to
the future, as you fall asleep, you will almost
certainly dream of the year 2025."
Silas Rockett made a wry face. "What
use would that be to me?" said he. "In my
dream I should learn nothing new, because
a man can dream of nothing he doesn't
already know."
"Indeed?" returned Doctor Hackensaw.
"You forget that the human brain is a wonderful organ, especially when under the in -

(Continued on page 822)

Silas and His Fair Companion Moved From the Slowest to the Most Rapid Walk
There Sat Down in
Comfortable Arm-Chairs. 'Set Your Chair -Dial for No. 1272' Said Radia, and She Showed and
Silas How to Turn the
Dials. 'You See,' She Explained, 'the Chair Is Now Set So It Will Travel Straight to My House Without Further
Attention.'
'Dining Table For Two l' She Called. At the Words the Wall Noiselessly Opened and a Small
Table With Two Chairs Moved into the Center of the Room. . . . "
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plate, HI. A thin lead plate, DB, connects with an insulated wire, F. The
crystals are so turned that those faces that
become positively charged under compression
are all in contact with the lead plate. The
bottom of the pot is then filled with vaseline,
PP. L is a spark plug with a fine wire, O,
between the terminals. N is a stop cock
permitting the introduction into the pot of
explosive mixtures which are exploded by
heating the wire, O, with an electric current.
The electrification of the wire, F, is found

TO most of us an explosion is just a
bang, but to a technician an explosion
is an event involving a lapse of time,
accompanied by pressures that vary
in a continuous manner. He knows
that he is dealing with a phenomenon that
may grow from infant to giant magnitude
and die away, all in a thousandth of a second,
and that it is necessary to trace the history of
the event from moment to moment, measuring the actual pressures developed at successive intervals of even one hundred -thousandth
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Now, on its way, the electron stream passes
between two plates one of which, M, is connected with the crystals indicated in Fig. 1.
If M becomes positively electrified the
attraction upon the flying negatively charged
electrons will pull the stream down, say, to
the position indicated by the dotted line.
Referring again to Figs. 2 and 3, WW is an
electro -magnet with a soft -iron core. If a
current traverses its coils the magnetic field
r

STOP
OCK

GAS

at X, which, upon development, will show
the spot where the electrons struck the plate.
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Crystals
Fig. 1 Shows Metal Chamber Used in Studying the Effect and Nature of Different Explosives. Fig. 2 Shows Braun Vacuum Tube Connected With Tourmaline
Photographic Record
in Testing Chamber of Fig. 1, as Well as the Batteries and Other Apparatus. Fig. 3 Shows Simplified View of Braun Tube. Fig. 4 Shows Typicaland
Prepared
Oxygen
of an Explosion as Produced by the Braun Tube Apparatus. Fig. 6 Is a Graph Showing the Pressure -Time Curves for an Explosion of Hydrogen
by Electrolyzing Water. Fig. 6 Shows Time -Pressure Curves For Three Different Experiments in an Explosion of Gun Cotton.

In studies of this nature the
explosive forces are usually made to record
their values by actuating sensitive apparatus,
but, quite obviously, the moving parts of that
apparatus must be able to respond quickly,
or the dictation will come too rapidly for the
automatic stenographer to take it down.
Sir J. J. Thomson has developed a detecting
device for the study of explosion pressures
that uses a jet of electrons as the movable
part, the actuating agent being an electric
charge, proportional at each instant to the
explosion pressure. Dr. D. A. Keys has put
the method to actual test and has obtained
most interesting data.
Certain crystals exhibit what are called
piezo-electric properties, that is, under pressure, they develop electric charges upon their
surfaces. Crystals of tourmaline are used in
the Thomson device and are arranged as in
Fig. 1. A brass pot with steel cover has the
crystals, CC, in the bottom, held by an iron
of a second.

to follow practically instantaneously the
changes of pressure in the pot. Also the
electrification is directly proportional to the
existent pressure.
The wire, F, is led to the apparatus indicated in Fig. 2, which is essentially what is
known as a Braun tube, a device exhausted
to a very high vacuum and which furnishes,
under several thousand volts electrification,
a high-speed stream of electrons passing from
the incandescent tungsten wire (see F,
Fig. 2) through the pinhole O to the photographic plate holder, X.
Fig. 2 will be understood more readily by
referring to its simplification in Fig. 3. The
cylinder, H, is intensely electrified negatively
by connection to the high potential generator,
T, and the negatively charged electrons boiled
out of the hot wire, F, are repelled from H at
possibly 50,000 miles a second, some of them
passing through the small hole, O, into the
grounded metal cylinder, L, to a photo plate
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through which the electrons pass will deflect
the electrical stream (or electric current) in a
direction at right angles to the deflection set
up by the charged plate, M. Using an
alternating current of known frequency on the
electro -magnet, the magnetic field will
alternate in direction and the point of impact
of the jet of electrons will move to and fro
on the plate in a motion like a pendulum bob.
In an actual test the photo plate is exposed,
the alternating current is turned into the
electromagnet windings, the heating current
is turned on the coil within H, and the
double key S is depressed which first starts the
jet of electrons and then closes the circuit
that fires the explosive mixture. The explosion pressure develops an electrical charge
on M in exact accordance with the growth
and decay of that pressure. The jet of
electrons which is swinging to and fro in
synchronism with the alternating current field
(Continued on page 810)
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SO?IE months ago, we heard

of a new

electric guiding cable in use in France
for steering airplanes in foggy weather
or at night, the pilot being apprised
of the fact that he had departed from
the charted route by the difference in sound
in a pair of head phones strapped to his cars,
the sounds in the phones being duet electric
currents induced in a pair of coils placed on
either side of the plane. These coils in turn
had currents set up in them, due to the powerful electro -magnetic field surrounding the
earth conductor, through which an alternating
current was passed continually, this charged
guide wire being either placed on the ground
where permissible, or else supported on p. des.
By using a current of a certain frequency, a
distinct and unmistakable musical note is
heard in the phones, and the receiving apparatus aboard the plane may be arranged so
that when no sound is heard, the plane is
flying directly over the charged cable or
approximately so, or else the instruments
may be adjusted so that an equal sound is
heard in both phones; when the sound 1)e comes weaker ill one of the phones, the pilot
knows that he is departing from his position
above the guide wire. By using powerful
vacuum tube amplifiers, the guiding note
from the charged wire can be heard at an
altitude of several thousand feet easily.
A recent test made in France with this
electric guide cable for aircraft, which experiments are being carried on by Mr. Loth,
a French engineer, has given promise, it is
said, of a system of transporting mail automatically by means of small automatic airplanes, which will fly along their guided
courses without a pilot. These special mail
transportation planes will have the usual
wings, and a special body designed to act as
a hull for landing in water, and with a wheel
,

frim

Cemk

landinggcar where they r,
land upon
or arise from the soil. 'l'he bole at the same
time is made lire -proof, and sufficiently
buoyant to prevent sinking with the mail
bags, in the event that the airplane happens
to fall into the water, if the propelling machinery should fail. The pulsating electromagnetic field, radiating continuously from
the wire along the course to be followed by
the mail planes, would hold them undeviatingly on their given course.
The probable design of these automatic
mail planes is shown in the accompanying
drawing, the usual engine and propeller
being placed in the forward part of the
fuselage, with a good sized gasoline tank as
well as an oil tank. In this compartment or
adjacent to it, there is placed the radio control mechanism for operating the horizontal
rudder and thus determining the angle at
which the plane descends and ascends; the
pneumatic or compressed air cylinders and
control magnets, together with mercury
switch, described in detail in the August
number of this journal, for automatically
stabilizing an airplane in flight, are also
placed in this compartment. It is believed
that with a finely designed streamline body,
small monoplanes of this type can be constructed, so that a high speed will he obtained
for mail delivery, one of these planes covering the distance of 220 miles between London and Paris, in one hour.
The ailerons or wing tips are automatically
controlled by the electro -pneumatic apparatus, described fully in the August number of this journal by G. ii. Daly, and a
diagram showing details of his scheme for
automatically stabilizing a plane is reproduced herewith, in conjunction with the
other apparatus to be used in following out
the Loth method of steering an airplane over
t

a specified course, he means of a charged

electric conductor. The Avilene stabilizer,
as it is called, works on the principle that
the tipping of a plane sideways causes a
mercury column in a tube or channel to close
either the right or left hand circuits, and in
turn air is led into or exhausted from the long
air cylinder shown, and the movement of the
piston in this cylinder is communicated to a
continuous cable secured to the port and
starboard ailerons by means of a gear rack
and sector, as shown. The Avilene stabilizer
has been tried out in practice, and was found
to work with remarkable efficiency.
To keep the plane on a given course, proper
control must be had of the vertical rudder at
the rear of the plane, and to swing this rudder
to right or to left, as becomes necessary,
cables are attached to it, and also to a pair
of compressed air cylinders, which are placed
under the control of magnetic valves for
admitting or releasing air to and from the
cylinders. These valve -magnets are under
the guidance of a vacuum tube amplifier and
two frcling coils, placed on either side of the
fuselage. When the plane is situated directly
over the electrified cable, the currents induced
in both coils balance each other, and the
control mechanism is so arranged that the
vertical rudder stays on a straight line, so
as to make the plane follow along the wire.
Any deviation from the course will be counteracted by the apparatus, which will bring the
plane back over the wire.
The horizontal rudder, as seen in the drawing, is placed tinder the control of a separate
set of compressed air cylinders with magnetcontrolled valves, and the movement of this
rudder, which determines the angle at which
the plane rises or descends as well as the
height at which it is to fly along the course,
is placed in charge of a radio receiving set
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The Automatic Mail Delivery Planes Here Illustrated Are Guided Along Their Route by the Pulsating Electro -Magnetic Field, Set Up About the Alternating Current
Cable P.aced Along the Ground or Submerged in Water, as the Case May Be. The Airplanes Are Caused to Ascend and to Descend at the End of Their Journey
by Means of a Radio Control Operating the Horizontal Rudder. The Machine Is Kept on an Even Keel, Once It Has Obtained Its Proper Altitude, by an Automatic
Stabilizer Arrangement, Shown in Detail in the Lower Left Hand Corner of the Diagram on the Opposite Page. The Radio Impulses Acting on the Horizontal Rudder
Are Sent Out at the Transmitting and Receiving Post Office Stations by an Observer, Who Watches the Planes as They Arise or Descend. Seaplanes or Land Planes
Provided With Wheel Landing Gear May Be Employed.
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Stabilizing the "Pilotless" Mail Planes is Shown in the Diagram Above. The
The Various Electrical and Radio Controlled Apparatus for Steering and Automatically
These in Turn Connect With an Audion Amplifier.
A. C. Magnetic Field Set Up About the Guide Wire Lying on the Ground Acts on the Right and Left Hand Coils, andas
Shown, to the Piston Rods of Which the Vertical
Air to the Cylinders
The Intensified Currents From the Amplifier Act on Magnetically Controlled Valves, AdmittingSent
Act on a Radio Set Equipped With a Loop
Station
Land
From
the
Sequence
of
the
Proper
Radio
Impulses
and Horizontal Rudder Control Cables Connect.
Magnets, Either the Right or Left Hand Air Cylinders Are
Aerial. When the Selector Incorporated in the Radio Set Transfers These Impulses to the Proper Valve
a
Magnetic Throttle Valve, So as to Reduce
Act
on
to
Is
Caused
Current
Radio
Control
A
Third
Rudder.
Actuated and Caused to Elevate or Depress the Horizontal
Vertical Rudder Is Operated to Keep the Plane Over the Electrified A. C.
or Increase the Speed of the Engine, as May Be Desired, in Ascending or Landing.TheThe
Shows the Automatic Electric StabilCorner
Left
Hand
the
Lower
in
Drawing
Shown.
Coils
Left
Hand
Cable by Intensified Currents Coming From the Right and
Issue.
izer Circuits Connected With the Port and Starboard Flexible Wing Members or "Ailerons"; This Was Fully Described in Our August

of special design, this radio controlled ap-

paratus being actuated by wireless impulses
sent from a ground station, and which are
picked up by means of a loop or concentrated
aerial, placed in the body of the plane.
The action of these automatic planes will
be better understood, perhaps, by describing
a typical trip. The mail plane having been

loaded with oil and gasoline, and also with
its cargo, the engine is started by pushing a
release button actuating the electric selfstarter; and when the machine has attained
sufficient speed running along the ground, or
over the water if it is built in seaplane style,
for this purpose, the chief operator in charge
of starting and landing the planes sends out.
a series of wireless impulses of the proper
sequence, which being received on the radio
set :.h card the plane cause the horizontal

D0ub

rudder to be elevated, and the plane shoots up
into the air, climbing steadily. When it has
reached an altitude of I,000 feet, one or more
sets of wireless signals are transmitted, so
as to bring the rudder back to the normal
horizontal position, thus causing the plane
to straighten out, and the feeling coils now
pick up their control currents from the electrified guide wire, and the plane starts along
its journey. It is readily possible today by
means of the perfected Hammond, and other
types of radio control mechanisms, to have
available a separate set of radio impulses for
controlling the gasoline throttle valve, and
thus reducing or increasing the speed of the
engine, as the plane is starting or descending,
al! of these operations being under the control
of the chief operator at the starting and landing field, or basin, if n water landing station

Betellgeu.5e

The bigness of Betelgeuse does not lie in
its body, but in the immense extent of the
luminous atmosphere which surrounds it,
according to the theory recently advanced by
M.Verronet, the astronomer of the Strasbourg
Observatory, at the Congress for the Advancement of Science, held in France.
M. Verronet frankly stated his belief that
no star as big as Betelgeuse could exist in a
solid mass. According to the measurements
of Professor Michelson at Mt. Wilson Observatory, it is 300 times greater in diameter
than the sun, with a circumference greater
than the whole orbit of the earth, whereas

provided. As the plane proceeds upon its
journey, it automatically stabilizes itself by
the Avilene electro -magnetic stabilizer, previously described.
When the mail plane or planes reach the
end of the journey, the operator at the
landing station sends out the proper radio
impulses to deflect the horizontal rudder, and
cause the plane to describe a downward course
to the landing field or water-basin. The automatic control of aircraft may seem somewhat
problematical and theoretical to the average
person today, but with the radio control apparatus now in the hands of military and
naval experts, it is quite certain that in the
war of tomorrow, wirelessly controlled aircraft will be used for dropping high explosives
on cities and ammunition stores, in order
to blow them up.
is

5olid ThK'oughout

Sirius, the most brilliant normal star in the
sky, is only twice as big as the sun.
Mr. Verronet cited measurements of other
giant stars, such as Antares, which has forty
times the diameter of the sun, in support of
his theory. The established laws, he said,
did not admit an explanation of the physical
equilibrium of these giant stars, and he quoted
determined laws of correlation, mass and
temperature to show that. in no case could
one of these giant stars exceed in actual mass
nee times the size of the sun.
two or three

What gave them their gigantic appearance,

he said, was that their mass was surrounded
by an immense luminous envelope forming a

photosphere. Something analogous to this
envelope, but much less brilliant, was to be
found in the sun's corona. If an effulgent
photosphere stretched beyond the sun's
atmosphere at the level of the corona, something like a giant star of the Betelgeuse kind
would be produced. But to produce this
effect the sun's superficial heat would have
to be raised to 300,000 degrees. An outside
stable envelope with diameter equal to 300
times that of the sun would then he formed.
Ultimately, says M. Verronet, these giant
stars become normal as their envelopes contract with the decline of heat, turning successively yellow and blue.
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AN experimental
motor -driven controltransmission line
ler which provides 480
for operation at
equal steps without
600,000 volts, the highdistortion of the wave
est voltage line in the
form.
world, has recently
The first study to be
been completed at
undertaken with this
Purdue University.
high power line is the
Little is known about
corona losses.
The
high tension transcorona is the glowing
mission in excess of
discharge which is
220,000 volts, so the
seen coming from elecengineering ex p e r i trical conductors when
mental station of Purthey are heavily "loaddue has begun work to
ed," and really repreobtain definite data.
sents a loss in energy.
The new transmis"Little is known
sion line is based on
about the phenomena
the design by Ross
of corona losses at
Lake, but was modipotentials above 220,fied considerably by
000 volts," said Prof.
Prof. C. F. Harding,
Harding. "As it is
head of the Electrical
probable that voltages
School, The line is
far in excess of that
1,700 feet in length
value will be used for
and consists of three
power transmission in
600 -foot spans of steel
the future because of
core aluminum cable,
the greater developsupported on four
steel towers 65 feet Left: General View.of 600,000-Volt Transmission Line in Rear of Purdue University Power Plant, Insert: ment of coal mines
Prof. C. F. Harding, Head School Electrical Engineering at Purdue.
Right: One 1.of the High Voltage and hydro -electric stahigh. The crossarms
Transformers, and Drum Used in Regulating Voltage.
tions at a great disare 40 -feet long, and
tance from available
the 15 unit suspension insulators are hung in
40 feet without taking down the cables.
markets, it is believed that this line at Pursuch a manner that they may be readily
The voltage is controlled by means of an
due may prove of great value in these pioneer
moved in different directions from 16 to
auxiliary transformer and double drum,
investigations."

New a
THIS clothes brush is made with a

hollow aluminum top and uses a specially
refined turpentine. This brush can be
used for one's clothes and when brushing out
the dust it also removes any spots on the
same.
You are to cut down your ice bills by
using an original water or wine cooler without
ice.
The photograph shows this simple
instrument, the details of which are seen in
diagram. The cooler is introduced through
the neck of a carafe or wine bottle and put
under a faucet. In ten minutes your water
is ice cold. Now look at the diagram. Water
passes down tube (A) issuing at (B) and

U5 fUl

coming up again through outer tube (C), and
on reaching (D) forms fountain falling over
sides of carafe without entering. The combined falling drops and air movement makes
the falling water cold, and thus cools the
water or wine in the carafe.
The combination flashlight and revolver
shown below should be very effective. It is
the invention of S. P. Cottrell. Mounted
upon an ordinary flashlight is a very small
chamber which houses six 22 -caliber steelnosed revolver cartridges. The trigger is of the
invisible type, disappearing into the case of
the flashlight when not desired, and it is held
there by a spring catch.
The device is

evices
hammerless. A side ejector automatically
throws the empty shells out after they have
been fired. At short range this revolver is
rather effective, striking close to the center
of the flashlight beam.
It is very. easily
handled and weighs but a fraction more than
the regular flashlight. Being ready for use at
a moment's notice, it becomes a remarkably
good weapon against thugs or other intruders
who, if they do not see a gun in the owner's
other hand, would naturally believe him to
be unarmed, as the attachment is quite
invisible when viewed at a distance. Training
the beam of light upon an attacker insures
his death when the trigger is pulled.

Photo at Left Shows New Hollow Clothes Brush Which can Be Filled With Turpentine so that Spots on the Cloth Will Be Removed at the Same Time. They can
Also Be Used for Brushing and Cleaning Upholstery, etc.
The Two Cnter Photos Show New French Water and Wine Cooler. The Water from a Spigot Passes
Down Tube A, Up Tube C, Thence Down Over the Outside of the Carafe. Photo at Right Shows New Flashlight -Pistol, Firing
Six Shots. It Is Extremely
Accurate, as the Bullets Strike in the Center of the Light Bulls -eye.
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Amplifier
Part of the Apparatus Used to Operate the Gigantic
Photo at Left Shows Loud -Speaker Control Room With Amplifier Tube Cabinets. This is Only a Electric
Company Arranged to Have Their President Speak From
Fitted With Several Long Wooden Horns, Shown Close -Up at the Right, When a Large American
New York City to 27,000 Employees Grouped Together at the Factory Plant Near Chicago.

Worfld9s

Lar? g'x5t Speech Amplifier

ONE of the imost powerful speech
tiers ever constructed was erected at
the plant of the Western Electric Company near Chicago, where 27,000 employees
recently gathered to hear their President talk
from New York City over a 900 -mile telephone line, his voice finally booming forth in
thunderous volume from the large wooden
horns here shown. The photo at the left
shows the loud -speaker control room with the
main vacuum tube amplifiers and switch panels, to which lead wires from the amplifiers,
transmitters, and projectors, including the
telephone circuit coming from New fork,
were brought and interconnected. The apparatus shown in this room[ is only a part

of that actually used in operating the large
atttplifie"
A good idea of the construction of the
amplifier horns, is obtained from this photo.
these lacing built of substantial boards
strengthened at frequent intervals by battens or ribs secured around the outside of
the horn chamber. Contrary to the opinion of many experimenters, such horns are
not the most efficient when built from thin
lumber, but are best constructed of substantial
heavy Isoards so that they cannot vibrate.
This idea of permitting only the column of
air enclosed [within the horn to vibrate, was
enunciated some time ago by Professor Day -

NEW AUTO LOCK FOR FORDS
This new loek made entirely of tough steel
with a glass hard surface is a real aid to the
policeman. When locked it covers the hub of
the steering wheel and grips :di four spi km's.
A gl:ou'e will tell whether or not it is locked.
The Ln k. screws on in place of the steering
gear cover and can be installed with a wrench
and a hammer in five minutes. The arrangement of the standard Ford parts is not
changed and there are no plungers or inside
parts that cam get out of order ,,r accidentally
interfere with the steering. 'rite key slot is
above the wheel and in front of the driver, so
there is no fumbling around with the key.

HOME RECORDING PHONOGRAPH
The alise is a plastic metal :cloy, soft
enough to receive the sound vibrations :uld
resisting enough to withst m d the weight of
the reproducer needle.
It i` tnovided with a volute spiral groove
about the same as a regular musical record,
but minus the music or song. The ree,'r i
made b',' vibrating the needle laterally in the
but tom of this groove.
C'ontriltuted by ALEXANDER II.

ampli -

tint C, tl idler, [tell -known American scientist, and authority on acoustics. This law
holds as well for phonograph amplifying
horns, and loud -talker horns for radio sets.

The telephone reproducer mounted at the
small end of each wooden horn, Itere shown,
is a specially devised high powered instrument, capable of translating a very strong
telephone current into sound -waves, without
distorting the speech. Where a large number of people are to listen to loud -talkers,
it is the hest idea to use several horns, as here
shown, and place them at an angle to each
other, so as to embrace a circle or whatever part thereof becomes necessary.

New Science Wrgrhil les

Simple New Lock for Ford Cars.

CLEVER ARTIFICIAL HAND

The artificial arm and hand illustrated here
can do a variety of things. A man with this
arm can saw wood; take out a match front a

New Home Recording Phonograph Disc;
Irving Kaufman is Shown Recording 1-lis
A

Own Voice.
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inutclt box; light a cigar with it; take a glass
of water; carry a 75 -pound satchel; pick up
at pin; and, as a matter of fact, it can accomplish nearly everything that the human arm
and hand can do.
(ie demonstration, it is claimed, will convince the most. skeptical person of its value.
It is tiorely needed by those who have been
unfortunate enough to have lost an arm,
either in the war or in industrial plants.
In the illustration it will lie seen that the
fingers not in use assume a natural position
out of the way of the work being done, as
each finger works individually, the same as
in the human hand. Ni special tools are
required to fit this hand.

Wonderful New Mechanical Hand Which Duplicate,
Nearly All the Movements of a Human Hand.

Projectg .' paque object5
y

Iln

WE8SS

a LigMed Room

New Projecting Machine for Projecting the Image of
an Opaque or Solid Object on the Screen in Daylight.
The Small Working Lamp Is Used Simply for Placing

the Object in the Projector, and the Projecting Light
Itself Is a High -Powered One Enclosed in the Cabinet,
as the Arrow Indicates. The Powerful Beam of Light
from the Object is Thrown Upwards Through an
Objective Lens, Thence on to a Mirror Placed Just
Above the Lens, and from This Point the Image Is
Deflected 90 Degrees, or Horizontally Toward the
Screen on the Side Wall.

E. BRANLY, of radio coherer fame,
presented this invention to the
Academy of Sciences. This projection
lantern will give a view on the screen in a
MR.

Hi} áh-1st
01

room, sufficiently lighted for students to take
notes. More than this, it projects engravings
from a book, living insects and similar opaque
objects. The object is placed on the table,

V©e Transformer

which can be raised and lowered, so as tc
subject the object to luminous rather than to
heating rays of light. A five candlepower
lamp is used for the placing of the object,
which is then illuminated by the large lamp
and reflected by an inclined mirror upon the
screen, considerably magnified.
The apparatus has been tried in the Louvre
(Paris) schools. In this lecture transparent
glass slides were not used but were replaced by
photographs from the great Doucet collection,
the finest in the world, by books from the
library, also by gold medals and jewels from
the great Jean Morin collection.
One of the results was that 3,000 students
were enrolled in one month. Lectures had to
be repeated four times, some in the evening
at 8:00 o'clock and some on Sunday mornings.
All interested in art, from artists to amateurs
and workmen, were greatly delighted with
these exhibitions which showed objects in
their original colors.
It is even held that this invention by M.
Dussaud has a considerable moral value
beyond the dreams of its inventor, who ought
to be certainly pleased, because this apparatus
adds a new stone to the fabric of French
science and endows his country with a new
industry, and puts at our command the most
marvelous instrument of teaching and education ever hitherto known.

Futurist Music

Through the medium of a newly invented music box, the inventor has introduced what he terms futurist music. An
ordinary box which contains intricate
machinery reproduces the rustling of the
leaves, the rising winds, the chirping of
birds, the song of the frog and many other natural sounds.
The music box is controlled by a series
of gears operated by turning different
The two sets of

handles to produce those sounds desired.
The accompanying picture shows the inventor with one of his futuristic music
boxes.
This music box makes it possible to
produce all sounds needed for the stage
or the cinema from one unit. The music
box costs less than an orchestra or an
organ and is more efficient than either.
Contributed by ALEX H. KOLBE

windings are cross connected so as to produce increasing voltage from the inner to
the larger diameter
coils.

Note the Size of the Man Standing Alongside of
This Gigantic One Million Volt Transformer,
Which Is Rated at 1,000 Kilowatts. The Windings of This Transformer Contain Nearly Seventy Miles of Wire.

The transformer shown in the illustration, which is 1,000 kv -a., capable of delivering 1,000,000 volts above ground, was
built for the Westinghouse Electric &
Manufacturing Company's experimental
laboratory at Traffor4 City, Pa. It is
believed to be the only single transformer
of such high above ground voltage in
operation.
The windings of this new transformer
contain nearly 70 miles of wire, divided
into many cylindrical coils, each coil wound
on a micarta tube. As the coils increase
in diameter, they shorten in length, as dces
a condenser bushing. The turns of copper
in the transformer take the place of the
tinfoil in the condenser bushing.

The windings of the
large diameter or line
coils consist of cable
covered with treated
cloth, so as to withstand surges that are
produced when the apparatus being tested
flashes over. A condenser bushing is used
for bringing the line
lead out through the
cover of the tank.
The transformer is
built on the principle
of distributing electrostatic stress as developed by C. L. Fortescue about eight
years ago.
The terminal bushing is the largest ever
built in the Westinghouse shops, and on
this account special
machines had to he
fitted to turn the bushing. Its length is 19
feet and it is 411/2
inches in diameter,
and weighs about 9,000
pounds.
The static
shield is 10 feet in diameter and 20 inches
deep.
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The So-Called Futurist Music Box Here Shown,
and Invented by a French Genius, Is Said to Be
Capable of Producing Almost Any Sound One
Might Call for in Presenting a Movie Show.
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Measure Situated
Second Prize Is Offered for a Small Tapefor
to the Back of the Brush, for Examining the Back of Teeth.Ruler.
a Cigarette and
Honorable Mention Is Issued
The First Prize Award Is a Mirror Attached
First
and
Scissor
Measure,
Tape
of
a
for
a
Combination
Offered
On the End of a Pencil. Third Prize Is
for a Combination Bumper and Jack for Automobiles;
a Safety Razor and Styptic Pencil; Third Honorable Mention
for
a Combination
Mention
Honorable
the
Fifth
Match Box; the Second Honorable Mention forBrush
to be used Independently or in Conjunction With Each Other;
and
the Fourth Honorable Mention fora Comb
Mention for a Tooth Blush and Dental Floss Combination.
of Scissors, File, Buffer and Cuticle Cutter, and the Sixth Honorable
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N the September issue of this journal we
announced a contest for combination
devices, offering three prizes for the best
ideas in combination devices made of
two or more ordinary everyday things.

war

ti n _ ont st"
-.

serve the purpose. Mr.
Harry N. Butz receives $25.00 for this
suggestion, which was the first prize awarded.
brushes

would

SECOND PRIZE
Although many of the ideas forwarded to
there
ingenious,
$
award for the second prize in
15.00
extremely
The
were
magazine
this
were quite a few contributors who did not this contest is being sent to Mr. John Weaver,
adhere to the spirit of the contest, in that they of 2706 Toledo St., Corliss, Pittsburgh, Pa.
This is for an ever sharp pencil with a small
forwarded suggestions which were not comtape -measure concealed in the end. It is
binations of everyday devices.
very good for odd measuring, and although a
FIRST PRIZE
spring to rewind the tape -measure is not
absolutely necessary, such a spring could be
A device that could be used by every man,
be located in the barrel
woman and child was selected by the judges employed, and mightbelow
the tape -measure,
as being worthy of the first prize. This was of the pencil justit as is the
usual practice.
one of the fifty or more different devices sub- instead of within
In this manner the size of the tape -measure
mitted by Harry N. Butz, of Mazomanie,
container could be greatly reduced. If this
Wis. Each individual suggestion forwarded
is inserted into a plunger
by Mr. Butz was typewritten on a sheet of small attachment
usually occupied by
paper, accompanied by a neat ink drawing. pencil in the position
the eraser, the device will more than serve
We take this opportunity of commending Mr.
Butz's method of submitting the manu- its purpose.
scripts. This tooth brush has a mirror
mounted upon the back of the brush, preferTHIRD PRIZE
ably recessed into the same. The owner of
of scissors, ruler and
a
combination
For
this combination is thus enabled and enforwarded by C. S. Chessman
couraged to examine the condition of the rear tape -measure, St.,
Ottawa, Ont., Canada, the
surfaces of the teeth. Very few people do of 495 Sussex
and last prize of $10.00 is given. One of
that today, primarily because of the fact that thirdblades
of the scissors is marked off in inches
small mirrors such as are used by dentists the
see exactly how long the
are not found in the household. Placing a so that the user canpreviously
measuring and
mirror on the back of the tooth brush as cut will be without If it is desired to cut a
the same.
demonstrated in the illustration here gives marking length
of cloth the tape -measure
greater
each tooth brush user bis own individual
handle is drawn out and
mirror. The cost of these devices will not be located on themade
in the usual manner.
much greater than unmirrored tooth brushes. measurementsis ingenious
because the tape The mirrors could. be made interchangeable This device
be on hand when
and would preferably he of metal, although measure will, at all times,
required.
gloss mirrors set into bakelite or celluloid
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FIRST HONORABLE MENTION
For the best of the group of cigarette boxes
and match combinations the first honorable
mention is awarded to Mr. James L. Imray,
of 111 Girouard Ave., Notre Dame de Grace,
Montreal, Canada. A double fold in the
front of the inner sliding compartment
provides for a space for the matches. In
opening the package of cigarettes the top
flap is pushed up, both cigarettes and
matches appearing at the same time. A
striking strip is attached to the side of the
cigarette package. The additional cost of
manufacture of such a device is very low.
(We wonder whether the package of cigarettes
forwarded by Mr. Imray was intended for the
editors. ll"ell, they're gone. Thanks old man.

Editor.)
SECOND HONORABLE MENTION
combination, safety razor and styptic
pencil, also submitted by Mr. Butz, the
winner of the first prize award, is worthy of
the second honorable mention. The handle
of the safety razor is hollow and contains a
styptic pencil secured to a screw -cap. Of
course, individuals using the safety razors
are not expected to cut themselves, that is
the reason we call them Safety Razors.
Nevertheless, scratches occasionally occur,
and the styptic pencil comes in handy. In
this way there is no fear of it straying from
the razor.
THIRD HONORABLE MENTION
The third honorable mention is a combination of a bumper and jack for automobiles
which was patented by Dr. G. Sjolander, of
'Continued on page 815)
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AT A COST OF $26.30
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T lese

ARNS

By C. E.

Member American Astronomical Society, American Association of Variable Star Observers, Etc.
PART I-GRINDING AND

What I have done you
yourself or anybody else

POLISHING REFLECTORS

RECENTLY

a gen-

may do quite as well or
perhaps even better. Why
don't you try it f"
"I certainly shall-beg-inning at once," said my
friend with new enthusiasm. "Tell me all about

tleman of my acquaintance s u r prised me with the
range and accuracy of his astronomical
knowledge. A little later

further surprised nie, ,,ii
...
looking at the heavens
So herein I have set
through my telescope, by
down the main points of
remarking, "This is the
reflector -building, which, if
first time I have ever seen
followed carefully, should
the stars through anything
lead to success.
I have
larger than a field -glass.
started novices, young and
Since I was nine years old
old, in the delightful purI have been interested in
suit of telescope -making,
astronomy read everyand from what I hear of
thing I could lay my hands
the work of some of my
oit relative to the subject
recruits, their mentor him--but, although I have been
self must look to his laursuccessful financially, I
els. For, as in every other
have never felt that I could
kind of delicate work into
afford a telescope of a suffiwhich a man throws himcient aperture to satisfy my
self heart and soul, each
longings.
I have found
individual craftsman sees
that such an instrument as
opportunities for improveI would want, costs in the
ment in designs and methneighborhood of a thouods, exercising his particusand dollars ; and although
lar ingenuity; and herein
I have seldom seen the time
lies the charm of the work.
in recent years when I
Photograph
of Ten -Inch Home -Made Reflecting Telescope, and the Man Who Built It,
Two things I have alMr.
could not raise that amount
E. Barns, Describes Here In Exact Detail Just How to Build One Yourself At a Cost of
ways advised from the
for any purpose I saw fit, C.
Approximately $26.30. The Detail of the Eye -Piece and Base Support are Clearly Shown in
outset-not to begin too
to expend so much on an
modestly as to size of
This Photo.
intellectual h o b b y has
instrument, and n o t to
never seemed quite expediwait till after
ent. Hence my resort to books, photographs
of Venus, the rings of Saturn, the snow- tion of the grinding and polishing compleof the
of celestial wonders, an occasional illustrated
caps of Mars, not to mention some of the
speculum
before undertaking the mounting.
lecture, and-a field -glass. Perhaps some
stellar wonders-clusters, nebula! and mul- As to the first of these, a six-inch mirror
day
" lie faltered, regretfully.
tiples-was built by myself through sheer
as much work to construct as an
"\Vhy not build your own?" I interposed. exercise of ordinary skill and ingenuity, a requires
eight or ten -inch one, and gives far less
"This reflector through which you have seen resolve to get up an hour earlier each mornsatisfaction. It must be remembered too that
the marvels of the moon in first quarter,
ing for a few weeks. and at a total expendimagnifying power increases with four -fold
the belts and moons of Jupiter, the crescent ture of twenty-six dollars and thirty
cents.
(Continued on page 792)
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Several Details of the Ten -Inch Astronomical Reflecting Telescope Are Given in the Drawings Above. The Author Explains in Minute Detail All of the Various Stages
To Be Followed and Specifies the Materials Necessary in Grinding and Poli-shrng a Ten -inch Reflector.
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the Steel Plate. Water
Loud Report Was Followed Almost Immediately by the Crashing of Glass, and the Hollow Thud of the Bullet as It Flattened Itself Against
Wince With Pain.
Trickled From the Edge of the Table. The Magician Had Obviously Sent a Bullet Through the Body of His Assistant Without Causing Her to Even
A

ci

.""N

By 302EPItit hi. KRAUS
IT

was a rather glum day, the sun after
repeated efforts to penetrate the veil
of mist and fog which overhung the
city, had given up its attempt. I had
just been settling myself down to the
work on hand when the wailing peal of the
telephone hell aroused me from a semi stuporous condition.
"Hello." It was Hargrave's voice. I
recognized it immediately. Professor Henri
Hargrave, as you will recall, is a well
known magician, whose original magical creations are being presented serially in this
magazine.
"Hello," he repeated, and when he learned
I was at the opposite end of the line, continued, "I'm going to he quite busy toward
the latter end of the week, so if you want
some new stunts for your next paper, you
had better run right out here. You will find
me at my home. The next train leaves the
depot at 10.10, so you had better speed it
up." Without even awaiting my reply, he
hung up the receiver.
I, of course, was only too glad to get
away for a few hours, and in eighteen minutes I was speeding outward on the tracks
of the Long Island Railroad.
Having reached the now familiar residence, I was ushered into Hargrave's presence. On the library table were a number of rifles which the master magician was
evidently cleaning. Pointing toward a chair,
which I accepted, Hargrave said:
"I am about to show you one of the most
spectacular stage tricks which has ever
been produced. As a matter of fact, I believe it compares favorably with the wellknown `Sawing a Woman in Half' stunt,
which took the country by storm a little

Through
A IImivin;; Person

Gh®®ííä;Iln

°

over a year ago. You are without a doubt,
acquainted with rifles, and you also understand bullets, I presume?" I acquiesced.
He lifted an automatic pump rifle from the
table and placed it in my hands, a box of
.22 caliber bullets was now opened and
pushed toward me. Just then his secretary
tripped lightly into the room. "Did you
ring, sir ?" she inquired.
"Yes, I want to show this gentleman that
new stunt of mine. Just come this way,
please." So saying, he placed her in front
of a steel plate, covered on the outside with
asbestos, upon which a target was painted.
Between the target and the girl's hack a
small table was pushed, and upon this was
mounted a glass full of water. While he
was doing this. I was filling the automatic
rifle with .22 long bullets.
"Have you the gun ready?" he inquired.
I ejected one of the cartridges, which I retained, and handed the fully loaded gun to
him. He lifted it to his shoulder, aimed
and then lowered it again, placing it upon
the table with the other rifles. He then
walked over and shifted fhe girl's position
slightly. Coming back to his original position, he picked up the rifle again and carefully levelled it. A minute target below
the girl's chest was the point toward which
the rifle was being sighted. I was visibly
nervous, in fact I jumped ttp, grasped the
gun, and turned it away.
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"Man alive, what are you trying to do,
kill the young lady?"
"Tut, tut, Old Timer, you don't see her
raising such a fuss at being shot, do you?
Now you let me alone for a moment." He
raised the rifle for a third time. There was
a deafening roar followed immediately
thereafter by the shattering of glass.
Slowly the girl stepped aside, the water

from the broken tumbler pouring down upon
the carpeted floor. Hargrave stepped forward and pried the bullet out of the asbes-

tos sheet, handing it to me. I was too
dumbfounded to speak. "That's the X-ray
bullet," the magician explained. "Goes right
through your body and you never feel it."
It took me a few moments to recover my
sangfroid, and obtain the explanation which
follows herewith in Hargrave's own words.
"Didn't it strike you as being rather
strange that a girl with a lace dress on
should have a leather belt strapped around
her waist? Well that leather belt secured
the outfit necessary for the successful duplication of this stunt, but of course, in regular performances it would not be in evidence.
In the small of her back is a rectangular
steel block, which has been attached to this
belt by means of two long projecting lugs;
the block and belt recall the manner in which
a wrist watch is strapped to the wrist.
Drilled through this steel block is a hole
which houses a twenty-two calibre short
cartridge. The trigger is fastened over a
vertical hole, which hole penetrates the steel
block at right angles to the bore. This
trigger is shaped as shown in the illustration, so as to line up with the vertical hole
at its driven end, and its point centering over
(Continued on page 806)
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MAGNETIC TROUBLE LIGHT
in the accompanying illustration is shown
motor kink which I have used for some
time with great success. This trouble light
slays where you put it. I used an old hell
magnet and fitted to it a fibre disk of sufficient thickness to accommodate a standard
auto head -light socket, as the drawing shows.
It takes but little current and sticks anywhere, either on the engine, mudguard, under
the car, on the frame, etc. The lamp is connected on parallel with the magnet coil.
Contributed by
EVERETT ACKERSON.

KINDLY note a change in this contest.
For the coming months we would
like to receive from our contributors
articles on the following subject:

a

Iüpüil

:

ELECTRICITY ON THE CAR

FIRST

111.111113--1 113
I1

7i

PRIZE

$25.00

SECOND PRIZE

15.00
10.00

THIRD

PRIZE

All other accepted articles which win no
rate of $1.00.
not be longer

prizes will be paid for at the
Each article submitted should
than about one hundred to
words.
Address all manuscripts
"MOTOR HINTS," care of
tion.

Making Your Own Magnetic Trouble Light. It
Sticks Wherever You Put It as Long as the Magnet
Poles Rest Against Iron or Steel. An Old Bell
Magnet or a Pair of Telegraph Sounder Magnets
Are Mounted Together With a Lamp Socket and
Protective Cage or Other Housing, as Shown.

two hundred

to

EDITOR

this publica-

SECOND PRIZE $15.00

FOOT SWITCH DIMS LIGHT
Herewith is a sketch showing how i installed a switch on my car for changing the
headlights from bright to dim and vice
versa, without raising forward in the seat,
or removing hands from steering wheel,
which becomes very tiresome in heavy traffic.
All that is needed for this device is a
three-way switch, such as used in house wiring, and a loom sheet iron box and flush
plate. Cut holes in flooring between brake
and clutch pedals, just large enough to hold
loom box with switch inside. Attach wires
to terminals and run up back of instrument
hoard, and cut in on light wires just hack
of switch, as per sketch. Screw on flush
plate to keep out dirt and the job is complete. This device is very easy to operate,
as a slight sliding- motion of the foot is all
that is necessary to change the lighting.
Contributed by WALTER MARKOWSKI.
,,____ç,,___
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operate pu/ switch
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One of the Best Ideas For Dimming Headlights We
Have Seen in Some Time, Is That Here Proposed
by Mr. Markowski-the Dimming Switch Is Manipulated by the Foot.

This device is fastened inside the carburetor air intake pipe, and when a current is
Itts1ed through it, it immediately warms the

We believe that there are hundreds of
new electrical ideas that can be incorporated in the car that our readers would
like to know of. What we are particularly
interested in are novel stunts, new devices,
new kinks, and new hints made possible by
the electric current.
In order to win a prize the first requisite
is that the device or suggestion be practical.
The term PRACTICAL will be the keynote
of this contest.
You will be more apt to win a prize if
you will design the device yourself, and
make a photograph of it, sending the same
to us. Ideas are all right, but the reader
wants to see that the device actually has
been made, and WORKS.
The following prizes will be paid:
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THIRD PRIZE $10.00
ELECTRIC AIR INTAKE WARMER

NOTICE TO CONTRIBUTORS

Trouble Light, Unless It Is Arranged So As to Be
Instantly Available, Is More of a Nuisance Than An
Asset-Mr. Benson Here Suggests a Very Good
Idea for Carrying the Trouble Light and Its Long
Flexible Cord on Two Hooks Secured to the Brace
Rod Between the Radiator and the Cowl.

To

pole of botlery

A trouble light becomes a source of annoyance when it must be untangled from
the tools or dug out of a sicle pocket when
the unexpected blow-out or engine trouble
occurs. "l'o eliminate this arrange two hooks
on the radiator brace about one foot apart
on which the cord can he easily wound. A
hook soldered to the lamp guard will allow
it to he hung either on the honks or the
cord. Connect the lamp permanently to the
battery sand put a switch on the hack of the
dash.
The lamp is then always ready for instant
use, to read the gas gauge on the tank in
the rear, by simply unwinding; snap it on
for engine trouble, or it is accessible for tire
trouble. With this arrangement the lamp
becomes a real help and will be used much
of tener when it is so convenient.
Contributed by
THOMAS W. BENSON.

760

Connection grounded
Oft carburetor
,

kr hdóte pipe

No Matter How Many "Stoves" You Have Piped
Up to Your Carburetor System, None of Them Wil
Help to Start a Cold Motor. Here is a Clever
Scheme for Heating the Air Fed the Carburetor
With an Electrical Resistance Coil.

air sufficiently to enable the motor to he
started easily. It consists of two cross -pieces
of wall hoard (fibre, hakelite or asbestos
hoard is best) cut about one half inch wide,
and just long enough to fit inside the air intake pipe. These were mortised together, and
after punching holes through them, I wound
them with a few turns of some resistance
wire taken from an old rheostat. Angle
pieces were fitted inside the air intake
pipe; i drilled holes through the pipe and
bolted the device fast, bolting one end of
the resistance wire securely at the same
time so as to ground it. The other end was
insulated, and after drilling another hole
through the pipe, I led the wire through
and connected it with a push button. It
is important that the other wire to the
push button he connected with the ungrounded pole of the battery. This device
does not choke the pipe enough to amount to
anything. By holding the push button in for
about ten seconds, the air in the pipe is warm
enough to start the motor.
Contributed by
FRANCIS U. ST.ACHT.

LIMOUSINE LIGHT

A

CARRYING THE TROUBLE LIGHT

,
........
t,......,,

push button ronneded
the ungrounded

wi/h

t

Owners of limousines and coupés, paricularly business men who are going

to and from their offices, in the late
evening when the days are short, feel the
necessity of having a light whereby they can
(Continued on page 790)
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Handy Reading Board Which Can Be Held in the
Hand, and Which Is Provided With an Electric
Lamp Supplied With Current from the Car Battery.
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QUALITATIVE ANALYSIS-EIGHTH AND FINAL PAPER

Testing for Sulphur. Fused Mass Has Been Placed on a Silver Coin and Is
Being Moistened With Water. If Sulphur Is Present, a Brown Stain Will
Appear on the Coin.

Converting the Sulphates of Barium and Strontium into Carbonades, by Fusing
Them With Sodium and Potassium Carbonates on a Platinum Foil.

IN THE

preceding article we had
described the procedure to be followed
in the preliminary examination of a
solid substance through the heat
treatment of it with concentrated
sulphuric acid. We shall now take up the
work at that point and, if possible, complete hi this article the directions for the
systematic analysis of unknown substances.
!/eating on C7mcu'coul,-:A number of
important indications may be had from
heating the solid substance on charcoal
The
with the flame of the blowpipe.
points to be noted arc as follows.
If the substance melts and runs into
the charcoal, alkali salts are present.
If a residue is left which will not melt
and which gives an alkaline reaction, look
for barium, strontium, calcium and magnesium.
If the residue when moistened with
cobalt nitrate solution and reheated gives
(a) blue, luminum is present, (h) green,
zinc, c) delicate pink, magnesium.
If the substance dctlagrates on the
charcoal, chlorates or nitrates are present,
possibly both.
f the substance forms an incrustation,
note the following indications: (a) white
with odor of garlic, arsenic; (b) white
nearer the place of heating, antimony. (c)
yellow when hot, white when cold, zinc;
(d) light yellow when hot, white when
e
cold and does not vaporize, tin
deep yellow. both hot and cold, lead;
globules of lead also appear; bismuth
behaves similarly but metallic globules do
not so easily appear; (f) reddish brown to
orange, cadmium; (g) dark red, silver.
Heating on. Charcoal with Sodium Carbonate. Pulverize the substance, mix it
with sodium carbonate, and heat with the
blowpipe on charcoal. Some of the following important indications may he obtained.
f metallic globules arc obtained without an incrustation, gold. silver or copper
may be present.
if malleable globules of metal with an
incrustation are formed, tin or lead is
if the globules are brittle.
indicated.
antimony or bismuth should be looked for.
if particles which arc attracted by a
magnet arc obtained, they are iron, cobalt.
or nickel, probably iron.
If when heated in the oxidizing flame,
a yellow residue is obtained chromium is
(

I

;

(

)

probably present; if the residue is green,
manganese is indicated.
if when heated in the reducing flame
( the inner cone of the blowpipe flame),
a mass is obtained which, when placed
on a silver coin and moistened, leaves (lark
stains, sulphur compounds are present.
Flume Tests.-To stake the flame test, as
already described in this series of articles.
dip a clean platinum wire into a solution
of the salt to be tested and then place it
in the oxidizing (lame of the Bunsen
burner. Do not put platinum in the reducing (lame. it will he injured if you do.
After using the wire with one solution
clean it by dipping in concentrated hydrochloric acid and heating in the oxidizing
flame until no coloration is given to the
flame.

The following results may be obtained.
.\ bright yellow flank shows the presence
of sodium. .A violet flame, either with
the naked eye or when looked at through
a cobalt blue glass, indicates potassium.
.\ carmine red flaute indicates lithium. A
bright red flame is due to strontium. An
orange flame is produced by calcium. :\
green flame shows barium or boric acid.
A blur to green flame may be due to
copper.
Borax Bend Tests.-\fake a small loop
on the end of a platinum wire. heat it to
redness in the flame and dip it immediately
into a small heap of borax powder. The
powder will cling to the loop and upon
reheating in the flame will melt into a clear
glassy bead. Then touch the hot bead very
light/',' to the substance to be tested and
reheat in the oxidizing flame of the burner.
You will observe that the substance being
tested fuses with the borax and when
cooled may give a characteristic color depending upon the substance. The borax
is in this case what we call a flux. Do
not attempt to dissolve a metal in the
head. Oxidize if possible. or it will spoil
the platinum wire. Heating on charcoal in
the oxidizing blowpipe flame will suffice
in some cases.
The results to be looked for are as
follows:
Blue bath when hot and cold, cobalt.
Green when hot, blue when cold, copper.
Green both when hot and cold, chromium.
Brownish red when hot, light yellow
when cold, iron.
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Violet when hot, reddish brown when
cold, nickel.
Yellowish iirown when hot, light yellow
when cold, bismuth.
Violet red what hot, wine red when
cold, manganese.
.Subsequent Treatment.-lf the substance
is neither a metal nor an alloy boil a pinch
of it in a test tube with lit cc. of water.
The substance may dissolve giving a
neutral or acid reaction. if so. proceed
at once with the general analysis of the
metals beginning with Group I. In analyzing for the metals always add the group
reagent to a small portion of the solution. Then if no precipitate forms, you
In
may proceed with the next group.
beginning Group II, remember that the
solution must be made acid with dilute
hydrochloric acid before passing the hydroThis is to prevent tite
gen sulphide.
possibility of precipitating as sulphides any
of the metals beyond that group.
If the substance only partly dissolves
in boiling water, filter and wash the residue
in hot water, adding filtrate to the washings.
Analyze the mixture for the metals the
same as though the substance had been
completely soluble. In both cases when
the analysis of the metals is complete, using

fresh portion of the substance, analyze
for the acids according to the directions
already given.
The Insoluble Residue.-To the residue
insoluble in water add a few cc. of dilate
hydrochloric acid and boil. If it is still
insoluble, pour off the liquid and try concentrated hydrochloric acid. If it dissolves
add the two solutions, the one with dilute
and the one with concentrated acid. and
proceed with Group II of the metals. It
is obvious that if the substance dissolves
in hydrochloric acid, the metals of Group
During the solution in
I will be absent.
hydrochloric acid important indications as
to the nature of the substance may be had
from the gases that are given off.
f the substance does not dissolve in
hydrochloric acid boil it with nitric acid.
If the substance dissolves begin the analysis
of the metals, starting this time with
Group I. Since nitric acid is an oxidizing
agent and hydrogen sulphide a reducing
agent, it is more difficult to precipitate the
metals of Group iI from a nitric acid
solution than it is from one in hydrochloric

a

I

Heating an Insoluble Substance on Charcoal With the Blowpipe.

acid. The gas must be passed for a longer
time as the nitric acid will decompose it
at first.
If the substance will dissolve in neither
hydrochloric nor nitric acids boil it with
aqua regia. If it dissolves begin with
the procedure for Group I of the metals,
after boiling until free chlorine is all expelled.
In work which you will be called upon
to do, if there are substances which resist
the action of the solvents just named, fusion

(54

Making Flame Test For Potassium, and Looking ThrougS Cobalt Blue Glass
to Cut Off the Yellow Sodium Rays.

with sodium carbonate may generally be
resorted to.
The procedure to be used with metals and
alloys has been given in a previous article.
Examination of Solutions.-First evaporate a small portion and if a residue is
obtained submit it to the preliminary tests
described in this and the previous article.
Then test the solution with blue and
red litmus paper. If it is acid proceed with
the regular analysis of the metals, following it with the tests for the acids, remember'

ing that for the acids a fresh portion of
the solution must be used.
Alkaline Solutions.-The analysis in such
cases is considerably complicated. The
general procedure is as follows. Neutralize
the solution with hydrochloric acid. This
may precipitate a large number of compounds, compounds that had been held in
solution by the alkali. Filter off any precipitate and test the filtrate for the metals
beginning with Group lI. Try to dissolve
(Continued on page 803)
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THE discovery of ether

is attributed
to Valerius Cordus in 1544.
It
was obtained by distilling pure spirits
of wine with strong sulphuric acid. Today
ether is made on a large scale by mixing
sulphuric acid and alcohol in certain pro-

rt.

though every precaution is taken to avoid
c.c. of absolute alcohol
150 c.c. of pure,
evaporation. Ether mixes with alcohol in concentrated sulphuric and
acid, and heat the
all proportions. It is a good solvent for
flask over a water bath until the therresins, fats, alkaloids.
mometer indicates a temperature of 140°
Laboratory Preparation.-Provide a flask
C. (284° F.). During the entire operation,
with a stopper, which latter has three
the temperature must be maintained beportions, and then distilling the mixture
openings. Through one of these openings
tween 140° C. (284° F.) and 145° C.
with more alcohol. Ether is also commonly
insert a thermometer, pushing it in far
(293° F.). When the temperature has
known as sulphuric ether, the latter name enough to reach within
a
fraction of an reached this point, and is practically conbeing originally given to it because sulphuric
inch of the bottom of the flask; through
stant, let 100 c.c. of alcohol flow from the
acid is used in its manufacture, not because
a second opening pass a bent tube to connect
flask B, regulating the amount by means of
any sulphur is contained in it.
Ether is very volatile and an exceedingly the flask (A) with a condenser; through a pinchcock, so that the liquid flows a drop
inflammable liquid. It should be kept away the third opening, introduce the dropping
at a time. Continue the heating for a few
tube, also long enough to reach nearly to
from a free flame. It is composed of carbon,
minutes after all the alcohol has been added
the bottom of the flask. Connect the flask
hydrogen and oxygen. When inhaled, it
\Vhen this operation is finished, remove
produces unconsciousness, and is used today
with a condenser, which dips into a
the stopper of the flask. Place the disvery extensively in this capacity in Amerreceiver (C), surrounded by ice-cold water.
tillate from the receiver C in a separatory
ica. When ether is brought upon the skin in
Put into the flask A a mixture of 150
funnel, and wash it three times with succesthe form of a spray, the
sively smaller portions of
Alcohol Cz fts of/
cold produced by the
D a strong
solution of
rapid evaporation and its
ffher(cy)= o
8
sodium chloride to which
freezing effect upon the
a
little
sodium hydroxtissues is so great as to
ffheefl o
Water
Thermometer
ide has been added.
cause insensibility to pain
This is to prevent.
and other impulses. It
the ether from dissolving.
Porous co%ium
has been established that
ch/oride(&cl,
Finally, shake it several
there is an average of
times with small quanonly one death in almost
tities of ice-cold water.
30.000 cases, clue directly
The purified ether should
HSO +CNsoit
to its use. Chloroform,
be separated each time by
also an anesthetic, is
A
means of a separatory
much more disastrous;
funnel (D), and finally
about one out of every
Wafer
dried over porous calcium
3,000 cases proving fatal.
bath
chloride in a flask (E),
This volatile liquid is
for a period of twentysomewhat soluble in wafour hours, and then dister. and is also somewhat,
tilled.
When distilling
Ice
though less, soluble in
Ilse only the flask (A),
ether: so that when the
condenser (F), receiver
two are shaken together,
(C) and a thermometer.
the volume of the ether
Ether boils at 34.9° C.
becomes smaller, even
Apparatus Used in the Laboratory Preparation of Ether
(94.8°

!

F.).
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Shown
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Book;,,
Paper
Boxes,
for
Art
Werk
Effects
The Successive Stages Followed in Producing Beautiful Spatter
Figs. 1 to 6

SPATTER work

is a curious and decorative art which does not demand an
artistic temperament. Good judgment and common sense is all that

is necessary for its successful mastery. and many an interesting and useful
article can be made with its aid.
Spatter work is just as effective on paper
as on cloth, although any medium may be
used with equal success. Small boxes decorated with leaves and butterflies are exceptionally beautiful and wonderful effects
are produced with trays, napkins, centerpieces, etc., if two or more colored inks arc

tints are used, the results will be more pleasing than if just one shade is used throughout.
The most common objects which are used
for this work consist of leaves, paper clips,

used.

The materials necessary arc so limited
that it almost seems an impossibility that
such exceptional results can be gotten from
such simple devices. Only two essentials arc
required, and these arc found in all homes.
The first is a good stout bristle brush, not
too large, one a quarter of an inch wide
will answer the purpose in every respect.

and the second is a small piece of wirr
mesh three inches wide and about six inches
long. The mesh should he K to 3/16 inch,
the latter being the more suitable degree of
fineness. Besides this, ink is necessary. indelible ink being the hest, and if various

An Artistic Spatter Work Design Made by the Aid of
Leaves and a Moth or Other Insect.
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paper designs, cord, and pins, although other
objects will suggest themselves after this
process has once been tried.
If leaves are to he used, they must first
be dried and pressed. This is accomplished
by placing each leaf between a number of
Over the whole a
sheets of newspaper.
piece of stiff cardboard is placed which is
surmounted by a number of heavy books,
three or four being sufficient. After about
an hour the papers arc changed and the
leaves again pressed. This accelerates the
process of drying.
Dried leaves keep indefinitely, and they
can he used at any time. When about to
rose them they are pinned on the paper after
the mask which consists of a piece of stiff
paper so cut that it covers the edges of
the drawing paper. has been attached. The
leaves should be feathered and fernlike, or
deeply lobed and notched as the pill oak
or silver maple. Tf desired a butterfly or
bee can be added to the design as this
heightens the effect, especially if they are
accurately cut.
An additional or part mask can he added
if desired. which is also pinned to the paper.
A spider web is a very effective decoration,
(Continued on page 805)
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AGAS generator which will,

at a mo-

ment's notice, produce any gas desired
is not to be found in many laboratories.
How simple an apparatus of this sort really is
can be seen by an inspection of Fig. 1.
Bent

tubes
*Gos out

PinchcocK-'w

Rubber tube
Stoppers
Wide mouth
bottle

Interchangeable Automatic Gas Generator. Several
Tubes (No. 6) Are Filled With the Desired
and Inserted Into the Larger Tube (No. Substance
8) as Desired, Thereby Generating Any Gas Desired and at
a Moment's Notice.
Funnel

Bo

ryA juncts
e

WAHLES

Ilerc, 6 is a 6 -inch test tube, and 8 is an 8 -inch
tube; small holes are blown through their
ends, using a pointed flame from a blowpipe.
They are affixed to each other by a rubber
stopper as shown, and are inserted into a
bottle containing I part commercial hydrochloric acid to 4 parts of water.
The inner tube, 6, of which size a number of
tubes can be prepared, contains the desired
chemical which will react with the acid to
produce the gas required. To switch over
from one kind of gas to another, remove the
inner tube 6 and replace with another tube
containing the desired reactive substance.
To operate: Open valves or pinchcocks A
and B. Acid will rise into 8 and 6 and react
with substance in 6, producing gas which is
taken off at B. On shutting B, pressure backs
up acid from 6 and 8, preventing action.
When A is shut tight, the acid is forced down
from 8 and 6, and another "cartridge" of reagent in the form of a filled test tube can be
inserted into 8 if desired.
A fish tail burner attachment bent out into
a circle and supporting a pipe stem triangle
as shown in Fig. 2 makes a wonderfully
good crucible support for ignitions, alloying,
etc. The crucible to be heated is placed in
the triangle and the Bunsen burner lighted.
The usual tripod or retort stand is dispensed
with. The attachment can be lifted off the
burner if desired.
Fig. 3 shows an easily constructed funnel rack or support. It is self-explanatory.
Using the apparatus shown in Fig. 4,
the laboratory or shop can have air under
pressure or a vacuum at will. Water enters
the tee tube and sucks air in at the side tube,
producing a foain which is driven into 3 necked Woulff bottle. The air from the foam
passes out by the tube A, while the water
flows out at B, the tube of which should be as
large as the neck permits. The end of the
tee tube is constricted by means of a one -hole

Plpe;tem triangle

Crucible rests

triangle

Fish tail
ttochment

yettWIT./ unded out

Bunsen burner
StocK

FIG.2

Simple Crucible Support. The Crucible Rests in
the Pipe Stem Triangle, D'spensing With a Tripod.
The Whole Is Easily Removed.

pinching off the exhaust water pipe,B, for a
few seconds, the air pressure rises due to the
rise of the water level in the Woulff bottle.
This increase is not very steady however.
When the pressure reaches a certain point,

the air backs up through the vacuum and
air-producing device.
A

4 ->Air

cork.

A

Simple Funnel Rack Which Will Be Found Useful
in Any Chemical Laboratory.

In order to increase the air pressure in this
particular device, the water supply at H2O
must be regulated, which should be donc
with an ordinary adjustable pinchcock.
The waste water flowing from this apparatus
should not be greater than the incoming
water, and the tube B is preferably not long
enough to produce siphoning action. Of
course with an apparatus of this sort it is
impossible to produce any great amount of
pressure, although the air supply is fairly
constant. With a good vacuum pump put
in place of the glass contrivance the amount
of air may be increased. By completely

3 Necked

Woulff
bottle

FIG.4

Fig. 4. By Using a Three -Necked Woulff Bottle,
You Can Easily Obtain a Moderate Supply of Air
Under Pressure and Suction.

Those Deadlly DynarmIlte Caps
The appearance of a percussion cap used
for detonating dynamite, and that of the
ordinary .22 calibre special shell are so near
alike that they are often confused. Both
are copper finished, and about the same size
and diameter, the only visible difference
being that the cap possesses no rim.
The dynamite cap is so deadly in its effects
and so easily set off that the above difference
should be borne in mind. Only the other
day we read of a slip of a lad, mistaking
the one for the other, who accidentally discharged it in his pocket by rubbing the
loaded end against a coin. The result was
fatal, amputation of one leg being necessary. The victim failed to rally from the
great loss of blood.
The two photos show what one of these
caps will do. Piqued with curiosity, the
writer prepared a short length of fuse with
the cap on one end, and set it off in a short
length of one-half inch pipe. The pipe was

The Pipe and Cap
With Fuse Before
Discharging.

What the Little Dynamite Cap, Smaller in Diameter
Than a Pencil, and Only One Inch Long, Did to the
Pipe.

764

left open at both ends, yet the rupture clearly shows the split extending along the pipe
for almost four inches. Upon examination
it was found that the inside surface of the
pipe was pitted by tiny pieces of copper.
It stands to reason that these dynamite
caps, if kept in the pocket which contains
loose change, could explode by the friction
produced by the coins, particularly if the
hand is thrust hastily in the pocket in an effort
to extract some change. An explosion at this
time could undoubtedly drive pieces of silver
and nickel coins into the leg, and sever the
hand, perhaps so severely injuring the individual that he might recover with difficulty
only. Remember, therefore, not to keep any
cartridges without rims which appear to
be of the .22 calibre type in the pocket.
Also bear in mind that these dynamite caps
are deadly, and that you may mistake one
of them for a rimless cartridge.
Contributed by
DALE R. VAN HORN.
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tance from the end holes a third hole is bored
in each of the three longer ones.
Connect one long stick to the short one by
means of a short bolt at B. Take another
long stick and connect also to the short stick
at E. To the center of the longer stick B
attach DC and connect the end D to DA.
Then D2B2 is a parallelogram and if end A
is firmly attached to the drawing board,
end B receives a stylus and C a pencil; a
picture placed at B can be drawn at C
which will be just twice the linear dimensions
of the original. If the pencil at C is inter-

APANTOGRAPH is a mechanical device
employed for the enlarging or reduction
of pictures in correct proportions. It
was the mathematician, C. Scheiner, who
invented it in 1650, and to -day this instrument
is used for drawing maps, plans, etc. In its
simplest form it consists of four thin strips
of wood of any convenient length, three of
which are equal in length and the other about
to one inch more than half their length.

changed with the stylus at B and the drawing
then placed at C, the original will be reduced
to one-half its size when carefully drawn
at B. Of course, all connections should be
free, yet without shake.
If greater magnifications or reductions are
desired, other holes must be added as shown
at 3, 4, 5 and 6, which correspond to the
diameter enlarged or reduced. For this purpose take a compass and open it to any convenient degree-it makes no difference where
it is placed-and hold at the holes in 2 and
draw a circle 33 and 33. This represents three
diameters. Then carefully and exactly divide
the distance 23 in half and draw another
circle to 4 from each 3, or add this half distance to the original distance and draw
from 2; both amount to the same thing.
Again divide this distance 34 in half and draw
another circle, etc., until the desired number
of reductions and magnifications are obtained.
Then, too, the distance between 2 and 3 can
be subdivided into halves, quarters, and
eighths in the same way. Dividing distance
23 in half gives 2% magnifications, dividing
each half again gives 2% and 23/1 respectively,
and so on.
For the purpose of drawing these magnifications or reductions, holes are bored at
these places and the bolts moved to the corresponding numbers desired. For instance, the
rod is moved so that the two 3's on EB and
EA coincide and the bolt is passed through

Pantograph in Use,
This Picture Shows Home -Made
to Guide
the Fingers of the Left Hand Being Used
of the Dog,
One Stylus Over the Smaller PictureStylus
Traces
Second
While the Pencil Forming the
the Dog.
the Outlines of the Larger Picture of
Way.
This
in
Pictures May Be Reduced or Enlarged
A convenient size for the longer sticks is
18 inches, all of them being about M -inch wide

and /-inch thick. Holes are bored at the
ends of the longer sticks in such a way that
they are equally distant from each other.
Then two holes are bored in the smaller one
which are exactly half the distance apart of
those in the larger sticks. At the same dis-

these two holes. The same is done on the
other upper hand provided with these holes.
It must always be remembered that a perfect
parallelogram is formed with all magnifi-

Fasten

to

drawing board

The Drawing Above Shows Details to Be Followed
Here
in Building the Home -Made Pantograph
Described

cations, and in size it narrows with an
increase in enlarging or reduction, as the
case may be.

Aomanometep Men5uree, Eliectriified
'Pliant

Growth

By WALTER E. BURTONpointer is three times the distance from

the
center of the wheel to the thread at the circumference, which gives a 3 to i ratio.
The instrument is supported on a standard,
such as a ring -stand. The thread is attached
to the tip of the plant, and the pointer is set

STUDENTS of botany, especially, will
find.it interesting to measure the growth
of plants under various conditions. For
this purpose an auxanometer, similar to
the one shown in the illustration, may

at zero.

be used.

The grooved wheel has a pointer affixed so
that the movements of the wheel are indicated
upon a scale.
A silk thread is passed over the wheel,
one end of the thread being fastened to the
tip of the plant to be measured. A weight is
attached to the other end of the thread.
This weight is of sufficient size to keep the
thread taut enough so that the movements of the thread, caused by the growing
plant, are transferred to the wheel. An
ordinary bottle cork makes a good weight. is
The wheel is turned from wood, and
inch thick, and 2 inches in diameter. The
pointer is made of sheet aluminum, and is 2
inches long.
The wheel and pointer are mounted upon a
fan -shaped wooden base in such a manner
an
that the end of the pointer moves through
arc across the large end of the fan. The wheel
must move freely upon its bearings. It
may be balanced by placing a weight near the
edge opposite the pointer.
The above dimensions produce an instrument in which the growth of the plant is
magnified three times. That is, the distance
from the center of the wheel to the tip of the

With such an instrument as that described
experiments were conducted to note the
effect of electricity upon a corn plant. A
young plant about 4 inches high was used.
The plant was placed in a north window.
The experiments were conducted during the
month of April. The normal growth was
inch in 24 hours.
One dry cell was first used, having a voltage

of 1.188, and an amperage of 2.97. The
positive pole was connected to a nail driven '

to
Students of Botany Find it Most Interesting
Measure the Growth of Plants From Day to Day,
This
and Also Under Various Conditions, and For
Purpose the Auxanometer Here Shown,to Proves
Build.
Very Useful. It Is Extremely Simple
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in the earth near the roots. The negative
pole was connected to the tip of the plant
by a No. 40 copper wire. The growth during
24 hours of application was 1% inches. The
poles were reversed and the growth was
inch. during 24 hours.
Next, three dry cells were used in series, the
voltage being 5.64, and the amperage 1.76.
The positive pole was attached to the nail,
and the negative pole to the tip of the plant.
The growth was % inch during 24 hours.
Under the influence of a Daniel cell, giving
1.836 amperes at 1.08 volts, the growth was
being at
142 inch in 24 hours, the positive pole
the bottom, and the negative at the top.

HOW-TU -MAKE -IT
This

department will award the following monthly prizes: First
prize, $15.00; second prize, $10.00; third prize, $5.00.
The purpose of this department
is to stimulate experimenters toward accomplishing
the most useful, practical and original idea
new things
old apparatus or old material, and for
to the Editors of this department a monthly serieswith
idea submitted a prize of $15.00 is awarded; submitted
prizes will be awarded. For the best
for the second best idea a $10.00 prize, and for the third best of
very elaborate, and rough sketches are sufficient.
a prize of $5.00.
The article need not be
We
will make the mechanical drawings. Use only one side of sheet. Make
tsketches on separate sheets.

FIRST PRIZE, $15.00

jar, and then passing a wire bent at right
angles through these loops at the end of

POSITIVE SLEEP INTERRUPTER

For those who find it difficult to get up
must get up during all hours of the night,
the following described alarm clock will be
found very efficient, in operation not only
awakening the sleeper. but turning on a
lamp, placed over the slumberer's head.
Everyone knows it is difficult to sleep
with a light in the room turned directly
toward the resting individual. A spool is
first procured and slotted to fit the alarm
key tightly. A string is now tied to the
spool, and the other end of the string is
fastened to the ring. A pull chain lamp

in the morning, as well as for those who

which a piece of sponge platinum is fixed,
we have completed the installation.

procure a hygeia nipple. The top of this
nipple is cut off, the base of it placed around
the receiver cap, and the tip slipped over
the phonograph tone arm. Connect it to
your receiving set and-presto-you have a
most suitable attachment. The nipples being of rubber, will fit almost any size of
phone, and the connections are all tight.
If you have no phonograph, simply substitute a till or paper horn. I have found this
to be as efficient as a high priced adapter.
Contributed by
H. K. MAYFIELD.
A

COMPENSATED
BAR

MEASURING

It is a well-known fact that almost every
substance expands when heated and contracts
when cooled. Many times it is necessary
to take into account this expansion and contraction attending changes of temperature.
Long steam pipes are fitted with expansion
joints, and in long steel bridges built in cold
climates certain freedom of motion of the
D

socket is equipped with a wire extension
lever, and the eyelet or ring on the end of
the cord is slipped over this lever, as illustrated. On subsequent occasions I have used the
regular key socket, making an extension lever
out of wood or brass, which lever is also

Self -Contained Lamp Which Generates Its Own
Gas, and Is Also Provided With a Self Igniter Composed of a Small Piece of Platinum Sponge.
A

By Fitting a Spool to thé Alarm Wind ng Key
of an
Alarm Clock, It Becomes a Simple Matter to Switch

on an Electric Light, the Socket of Which Is Provided With an Extension Lever of a Well -Known
Type, Available in Electric Supply Stores.

depicted in the diagram. It is evident that
as the alarm clock rings, the cord is wound
up on the spool, and the light turned on at
the same time. It will also he seen that
when the lever reaches the end .of its descent, the ring will slide off the end of the
lever, permitting the alarm clock to continue
ringing.
Contributed by
DILLARD S. WRIGHT.

The jar is now filled with dilute sulphuric
acid and lumps of zinc are placed in the
inner bottle. The gas will begin to generate
immediately. It is then permitted to flow
out of the nozzle for a few moments, to expel the air, and then the sponge platinum
may be brought into play. I have found
that instead of using a bottle, an ordinary
Argand lamp chimney may be employed, a
piece of fine copper screening being placed
at the stricture in the neck of the lamp
chimney to prevent the lumps of zinc from
falling out of the chimney to the bottom
of the jar. The cap of the jar is preferably punctured with holes or loosely fitted to
permit the access of air.
Contributed by
ALBERT ANDERSON.
THIRD PRIZE, $5.00

LOUD-TALKING ADAPTER FOR
PHONOGRAPHS
If you have no baby about, why worry

over trifles.

Simply go to the drugstore and

SECOND PRIZE, $10.00

CHEMIST'S SELF IGNITING LAMP
To make this lamp, procure a one quart
preserving jar and a bottle that will fit in-

side of the jar, but which will not quite
reach the bottom. Cut a hole in the cover
of the jar and fit the bottle B, in it. Then
drill a hole about one -quarter of an inch
diameter, in the bottom of the bottle. Now
obtain a rubber stopper with a hole for a
glass tube and fit into the bottle. The delivery tube drawn narrow at one end should
be provided with a stop cock. By soldering
two wires with loops on the ends of each, as
shown in the drawing, to the top of the

The Rubber Nipple Device Here Shown in Use, For
Adapting Your Radio Receiver to thg Phonograph,
Can Be Purchased at Any Drug Store. The Large
Base at the Nipple Is Fitted Over the Receiver Cap,
While the Tip Is Slipped Over the Phonograph Tone
Arm.
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Here Is An Idea For Making a Compensated
Measuring Bar, Which Will Always Read the Same
Length, Irrespective of Temperature Changes.

parts must be provided for. The length of
a clock's pendulum varies with the temperature and accurate timepieces have compensated pendulums. A measuring bár would
not be absolutely correct unless graduated
and used at a given temperature.
It may be of scientific interest to know
how a bar might be constructed that has
a length that remains the same regardless
of the temperature. The fact that the coefficient of expansion of many metals is
pretty well known will admit of the construction of such a bar. Two bars of equal
length, one of iron and one of brass, are
joined together as shown in the illustration.
The distance AB is one inch and the distance BC is two inches. Then the distance
CD is the same without regard to the temperature.
For if the arrangement is heated 10 degrees Centigrade the brass rod will increase
in length .000018X1OX its length, and the
iron rod 000012X1OX its length. The increase in length of the brass rod is one-third
more than the increase in length of the
iron rod, but this is compensated by the distances AB and AC. This can easily be
solved by means of similar triangles formed
at each end of the rods. (Fig. 2.) It will be
noticed that the length of the two rods is
immaterial, but when constructed the distance CD remains the same with temperature
variations.
Contributed by
F. C. HENDERSHOT.

EDITED BY

THIS MONTH'S $5.00 PRIZE
SIMPLIFIED ORGANIC CHEMISTRY
SOME of the more interesting products of
organic chemistry, outside of medicines,

are dyes, explosives, artificial essences
and perfumes.
Many compounds, dyes, medicines and
explosives are derived from aniline. At the
drug store, get about an ounce of mono -nitrobenzene (masquerading under the names of
"Oil of Myrbane" or "Artificial Oil of Bitter
Almonds"). Prepare the aniline as follows:
In about a 200 c.c. flask, put 17 gm. of
granulated tin and 77 c. c. hydrochloric acid
(sp. gr. about 1.18). Add slowly (drop by
drop if necessary) 10 gm. nitro benzene.
When the action is over, add enough water
to dissolve the contents of the flask, and add
sodium hydroxide till the precipitate first
formed is nearly dissolved. Distil, when
aniline and water will pass over, and the
aniline collect at the bottom of the receptacle,
whence it may be taken with a medicine
dropper.
To an aqueous solution of aniline in a test
tube, add a filtered solution of calcium hypo chlorite (chloride of lime). A beautiful violet
color will be produced.
Make a solution of aniline in concentrated
sulphuric acid, and add a crystal of potassium
bi -chromate. A fine blue color will be produced.
Put some dry mercuric chloride and a few
drops of aniline in a dry test tube and heat
over a small flame. Dissolve the product in
alcohol (denature with mercuric chloride,
purchasable at most drug stores), and add a
little hydrochloric acid. The beautiful color
is due to rosaniline hydrochloride.
In a test tube, mix a little chloroform, alcoholic solution of potassium hydroxide and
aniline. The intolerable odor soon produced
is that of phenyl-iso-cyanate.
In a test tube, mix part phenol crystals,
2 parts oxalic acid and 5 parts concentrated
sulphuric acid. Boil for about 5 minutes and
pour the red solution into cold water. A urin,
a yellow dye, is precipitated as a paste, insoluble in water.
In a test tube, mix part nitro-benzene,
part iron filings and 5 parts concentrated
hydrochloric acid. Boil for about 10 or 15
minutes, and then pour into cold water.
Erythrobenzene, a red coloring matter, is
precipitated.
Nigrosine may be prepared by dissolving
aniline in alcohol, adding sulphuric acid,
collecting the paste of aniline sulphate, and
beating it with nitro -benzene.
Another important and extremely beautiful
dye is fluorescein. To prepare:
Mix and powder 4 gm. naphthalene (moth
balls), and 8 gm. potassium chlorate. Add
slowly to 38 c.c. hydrochloric acid, sp. gr.
about 1.18. Operate outdoors on account
of chlorine gas. Naphthalene tetrachloride is
formed and sinks to bottom of container as
crystals. Wash with water, and add slowly to
35 c.c. nitric acid, sp. gr. about 1.42, and boil
in a retort with neck upright. When crystals
are dissolved, evaporate the acid and distil
the residue, when phthalic anhydride passes
over. Recrystallize from water, and add 5
parts to 7 parts resorcinol. Heat in a test
tube to about 200° C. (till the mass fuses and
boils), then cool. Fluorescein is formed. Try
dissolving in a solution of potassium or
sodium hydroxide. Notice, while different,
that the two solutions show a wonderful
fluorescence, one color by reflected light;
another by transmitted light.

S. GERNSBACK

Put about 1/10th grain of the fluorescein
in a test tube and add about 2 drops of
bromide (prepared according to any standard
text book). When the reaction is over, drive
off the bromide, if in excess, by a gentle heat.
Put about a teaspoon of water in the test
tube and boil, adding potassium carbonate
from time to time until the superb tint is
properly intensified. The exquisite color and
the wonderful fluorescence are due to the
potassium salt of eosin (tetra-brom-fluorescein), which is used as a dye. Try using the
solution as ink, after adding a little gum
arabic Dilute a few drops to a test tube of
water and notice the delicate pink of the
early dawn.
Get about a gram of sulphonal at the
drug store. Heat a small quantity with an
equal amount of powdered charcoal. The
extremely disagreeable odor is due to the
presence of ethyl mercaptan or sulphur
alcohol.

Contributed by

J.

EDWARD ARMSTRONG.

FORMULA FOR THERMIT

Amateur chemists are frequently handicapped by the lack of sufficient chemicals
and apparatus with which to perform certain experiments which are not only interesting, but instructive as well, and as many
chemicals are of a hazardous nature, their

GLYCERINE

POTASSIUM

PERMANGANATE

POTASSIUM
CHLORATE

PAPER

--

ALUMINUM AND
FERRIC OXIDE

1

NAILS

-SAND

1

is a Method of
The Experiment Here Reproduced
of Magnesium
Igniting Thermit Without the Use Windy
Weather
Ribbon. It is Equally as Safe, and
Action.
Will Not Deter Its
absence in the laboratory of the amateur is

not at all surprising. The thermit experiment, for example, is one which gives a
vivid impression of the process of thermitwelding, but, from personal interviews with
amateur chemists, one finds that although
this is one of the experiments which all are
anxious to see, they are kept from it by the
lack of magnesium ribbon with which to
ignite the mass.
Here is a way to ignite the mass without
magnesium. First procure a tin funnel having a diameter of about three inches. Of
course, if you have a crucible which is meant
for this purpose, it is much better, as undoubtedly the funnel will be ruined by the
terrific heat generated. Then in the bottom
place a paper, (folded in a manner similar
to a filter paper). Fill the funnel approximately two-thirds full of a mixture of aluminum and black f erric oxide, mixed in the
proportion of one part of the oxide to two
parts of aluminum, (flake aluminum which
may be obtained at almost any hardware
store is excellent). Now support the funnel
767

upon a ringstand or a tripod and in a depression 'made in the mixture add a spoonful or two of potassium chlorate, on top
of this add one-fourth as much powdered
potassium permanganate. Great care must
be exerted in powdering this chemical. Under the funnel place a dish containing moistened sand in which two steel nails have been
placed as shown in the sketch. Drop two
or three drops of glycerine upon the potassium permanganate so that it remains in
contact with it, then stand back.
At first nothing seems to happen, then the
mixture begins to smoke and bubble, suddenly the mass takes fire and burns with a
dazzling flame and when the action has subdued the nails will be found welded together. The heat is over 3,000° F.
The action between the aluminum (Al)
and ferric oxide (Fea Oa) is 2A1+Fea0a=
2A1,Oa+2Fe. The ignition of the potassium chlorate is not necessarily done by the
action of the glycerine upon potassium perThis makes the experiment
manganate.
more interesting, however.
It is much safer to perform this experiment out of doors than in the laboratory or
house. If done in the laboratory, space
should be cleared and a marble or stone slab
should be placed beneath the apparatus. Try
it on a small scale first.
Contributed by S. B. SEELEY

THE CHEMISTRY OF STAINS
A chemical or physical combination of
some substance with a suitable medium is
usually the cause of a stain. If the coma
bination is a chemical one and certain oxides
are formed, one must reduce, dissolve or
bleach the oxide to properly remove the
stain. If the stain has been due to a physical cause, then the stain must be removed
either by absorption or by solution.
At the end of an outing we hear the same
old story that John has a grass stain on
his new white flannel trousers, Mary's pink
dress has been stained a beautiful deep
purple in one spot by an overturned jar of
jam, father's Palm Beach suit is soiled with
grease spots trying to fix the engine which
usually gets out of commission on this day,
and mother has spilled iodine over her waist
while putting some on a cut finger.
Below are given some methods for the
removal of unsightly stains which will give
good results if they arc correctly applied.
Acid. With a medicine dropper ammonia
should be applied to the stain taking care
not to rub the stain. If it be colored or
delicately colored fabrics the ammonia
should be applied very gently. If the color
is affected, chloroform may restore it.
Alkali. Sometimes stains are caused by
lime, washing soda, etc. The spot should
be moistened with lemon juice or vinegar.
If the color is affected it may sometimes be
restored by the use of chloroform.
Blood. A paste should be made of warm
water and starch and applied to the stain
allowing it to thoroughly dry and then
gently brushing it away.
Dye. The stain should first be thoroughly
wet with a 20 per cent. solution of acetic
acid. The superfluous liquid is then absorbed by means of a blotter and a 3 per
cent. solution of chloride of lime applied.
Ammonia may also be advantageously used.
Fruit. These stains are best removed
while they are fresh and to do so the cloth
should be stretched over a bowl and the
(Continued on page 796)
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AT the Cook County Fair, in Chicago
recently, a new use for radiophoning
was demonstrated ; giving orders to
a race horse as he passed around the track
jockeyless. The horse's name was Radio,
and he had been trained to circle the track

RmCl Il Oo

the horse via radiophone. As the horse
came into the home stretch, the trainer yelled
in his radiophone transmitter in the grandstand, "Come on Radio! Come on Radio!"
whereupon the horse responded nobly, just
as if the trainer had been sitting on his

horse race, in which all of the animals
participating will race around the track
jockeyless, each horse being fitted with
a radiophone receiving set, and either a
loud -talker horn or else a head -set of
phones strapped over his ears.
The radiophone receiving set with which
the horse is accoutred, requires at least
one stage of radio -frequency, detector, and
three stages of audio -frequency amplification, and the form of aerial employed
may be a small loop of the pancake or

other type, or again the aerial may comprise a wire system combined with a
harness. When the loop aerial or its equivalent is employed, no ground is required.
There is of course, no danger of an
electric shock being received by the horse,
and the only difficulty, if stich it might

be called, lies in the

!

r.,á.
yä.í3;

The Jockeyless Race Horse Recently Appeared at Chicago.
A Radio Receiving Set Was Mounted on the Horse, While
the Trainer Directed the Animal Around the Track From a
Radiophone Transmitting Set. In the Future,
May Be
Treated to a Horse Race in Which No JockeysWeWill
Participate, the Animals Walking Out Onto the Track, Taking
Their Positions, and Running the Race in a Truly Wonderful
and Uncanny Fashion.

at full speed without a jockey, but carrying
a light radio receiving set attached to the
harness. The owner or trainer of the horse,
seated in the grandstand, sent his orders to

back and was urging him on toward the
finish line.
Shortly, perhaps, we will be treated to a
distinct novelty in the form of a radio

jarring of the delicate instruments, owing to the motion of the
horse as he runs along. A special circuit
arrangement is also required in connection
with a loop or other type of antenna for
this horse racing outfit, so that it will not
be too critical, with respect to the position in which the aerial points, as if this
was the case, the strength of signals would
vary from zero to maximum and intermediate degrees, depending upon the position of the horse as he travelled around the
curving race track. As aforementioned,
this difficulty can be overcome by proper
design of the circuit and antenna system.
It is possible that in the future we may
see farmhorses dragging plows across fields,
all the animals being directed by radiophone orders transmitted by the farmer
or his hired man from a central spot. It
is also possible to direct gasoline engine
tractors in the same way, employing sensitive relays connected up to the radio

receiving set.

Concealed AeziaIl in 1R©F of Aut®

A feature of the Closed Car Show held
at least should be used for the average
from the ignition storage battery belonging
recently in New York City at the Grand
range of work to be accomplished with to the car.
Central Palace, was a radio equipped such a motor
set. A separate
automobile. A copper screen is fixed be- storage battery caris radio
tween the roof and upholstery, thus com- possible to operate preferable, but it is
the set in most cases
pletely concealing it from view. The metal
CONCEALED SCREEN AERIAL -S
parts of the machine, being all joined together, form the other plate of a large condenser, having air and passengers as a
dielectric, the separation being about five feet.
RADIO
Radio receiving sets equipped with loud RECEIVING
talkers, so that all the passengers can hear
SET
the concerts, etc., are being ins'alled in
a number of automobiles no\., days, particularly in public auto buses, one company in California now carrying out extensive experiments with radio receivers
on their line of buses. With the concealed
metal screen antenna used, as here shown,
and by installing the radio set in a flat
cabinet, so that it can be placed in the side
wall of the car, or possibly in a shallow
compartment in the rear of the front seat,
IGNITION
very little space is taken up by the appaBATTERY
ratus. One stage of radio -frequency ampliGROUND WIRE
TO
CHASSIS
fication, together with a detector and three
Ideas in Automobile Radio Is the Concealed
Aerial Trick Here Illustrated. This
stages of audio -frequency amplification One of the Latest
Metal Screen Aerial Is Concealed Between the RoofScreen
of the
Car and the Upholstery.
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BROADCASTING NIAGARA'S ROAR

this magnificent display
the tremendous roar accompanying points
Falls have always been impressed with
about the falls be
Those who have visited Niagara
that the sounds to be found at various
suggested,
been
recently
It
has
miles.
breaking on
many
for
Pacific
the
of
heard
be
which can
have never heard it. The soundyears ago upon Ocean
for the benefit of thousands of people who the
occasion of the
the
few
a
broadcasted via radiophonebeen
notably
States,
United
across
telephone
via
frequently
heard
has
California,
of
the coast
is his honor.
spectacular telephone stunt was arranged
over the radiovisit of Lord Northcliffe, when athis
one sound from a given point were sent
the roar of Niagara Falls, if entertainment
Of course it will be rather novelty to broadcast
to have several horns or sound collectors
of
variety
a
quite
afford
it
will
shows,
herewith
of the broaddirector
the
that
so
falls,
the
phone only, but as our illustration
as
underneath
well
as
in them, placed above and below the falls,
with suitable microphones station
a few miles away if necessary, can, by simply turning a switch,
situated adjacent to the falls, or even circuit
transmitter.
tube
vacuum
casting radio transmitting
the
with
microphone sound collectors into
sounds telephonically over a
connect quickly any one of the several
waterfalls, and transmit these
the various sounds about this great
Newark, from which stations the sounds
It is possible if desired to pick upstation,
at Pittsburgh "KDKA," or "WJZ" atwas
that
as
such
broadcasting
several months ago, when
large
to
some
to
resorted
wire circuit
broadcasting
via radiophone. This method of indirect
radiophone station at
of the falling waters can be broadcasted
blow, broadcasted from the Westinghouse
1 esults of the fight, blow by
the
and
York
New
a microphone connected
in
to
talked
staged
in New York City,
a prize fight was
ringside
the
at
stationed
fight,
prize
the
of
Pittsburgh, Pa., or "KDKA." The observer
automatically transferred into the radiophone broadcircuit to Pittsburgh, where his voice wasmiles
in all ditections.
with a specially leased wire telephone
thousand
never
the form of etheric waves for several
casting apparatus, and radiated in
to those living at a great distance and who have
especially
of Niagara's roaring waters,
will no
Imagine the novelty of this broadcasting
is only in its infancy, and tomoriowaswethey
broadcasting
radiophone
of
art
The
turn
living abroad.
the
riveters
of
noise
the
hear
shall
We
seen the falls, particularly people
lectures.
and
interesting and enlightening concerts
works and steel foundries, et cetera.
doubt be treated to extremelytime,
or the blows of the hammers in the great locomotive
out an automobile in a short
4.
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GEORGE GOGA

(WINNER OF SEVENTH PRIZE, $25.00 IN $300.00 RADIO RECEIVING
CONTEST)

BELOW is described the simplest receiving set, which has been awarded seventh
prize in our contest. The set is extremely compact and easy to build, the only
real cost being that of the receiver, as the
other parts are just odds and ends which can
be found in any home " junk -box."
zo s.cc. wire or
enamel wire

Slider

c/p

To

aere/

and a piece of galena forced into the brass
cylinder. Around this cylinder is clamped a
brass strap, as shown in the illustration. The
bolt passing through the end of this strap
serves as a binding post and provides for
the connection to be made to the crystal.
Another clamp is provided, which is
placed around the pencil about VI inch down
from the brass cap. For the tuning coil
several feet of No. 22 D.C.C. magnet wire
will be necessary. About 1 % inches of one
end of this wire is scraped and placed under
the latter mentioned clamp in such a way
that the bare end extends toward the brass
cap and forms a cat -whisker contact for the
crystal. The rest of the wire is now wound
on the pencil in a single layer to about
inch from the pointed end. The wire is
fastened by scraping the insulation from the
end of the last turn and from the adjacent
turn and soldering the two together.
The next step is to scrape the insulation
from the wire for the entire length of the
coil in a path about
inch wide. After
this is done a clamp is made as shown in the
illustration which serves as a slider.
Both of the end clamps and the slider
should be made of spring brass or phosphor
bronze % inch wide.
After the set is constructed it is connected
up with either of the two hook-ups illustrated.
This set when used in connection with a
1000 -ohm receiver, which cost the builder
$2.25, received radiophone concerts from
KDKA when in use several miles from the
station. In this case the aerial consisted of
a single wire, 50 feet long and 10 feet high.
The assembling of this set may be made

cheaper

by using an 80 -ohm watch -case
Mr. Goga tried this and found that
the set worked very well with it.
receiver.

3

`Crystal
Togrounó
This Illustration Shows the Circuit Connections for
the Radio Receiving Outfit Built by Mr. Goga on a
Lead Pencil. The Tuning Coil, Detector and Telephone Receiver, May Be Connected in Several Ways,
Two Preferred Circuits Being Given Above.

The body of the set is composed of a
pencil with a brass tip into which is normally
inserted an eraser. The eraser is removed

om. -

de \F,

The Photograph Above Shows the Actual Appearance
of Mr. Goga's Complete Radio Receiving Set on a
Lead Pencil. The Inductance of the Tuning Coil Is
Varied by Moving the Slider Along the Pencil. The
Galena or Other Mineral Is Placed in a Suitable
Metal Cup or Even the Brass Ferrule Ordinarily
Supporting the Eraser, While the Cat -Whisker Wire
Loops Over on Top of It.

lo Movies
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//
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r
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At Last We Have It! Home -Made Radio "Movies." All You Have to Do Is to Cu Out the Four Drawings Here Reproduced, and Pin the Two Corresponding Sheets
of Either Set One Over the Other, So That by Holding the Bottom One at the Lower Left -Hand Edge, and Flipping the Top One Up and Down Rapidly, by Its Lower
Right -Hand Edge, a Real "Movie" Action Ensues. Better Results Can Be Obtained by Gluing the Under Sheet to a Piece of Thin Cardboard, So as to Make It
Stiffer. Many Other Simple Ideas Like Those Here Shown Will Occur to the "Radio -Bug," Who Can Easily Draw Some More of These for Himself. These Pocket
Radio "Movies" Can Be Made Quite Instructive as Well as Interesting. If You Want to Make a Real Good One Some Winter Evening, When Time Hangs Heavy
on Your Hands, Try to Make One of These "Movies" Showing the Action Occurring in an Audion. If You Make a Real Good One,
Send a Copy of it to the Editor
and if We Like It We Will Be Glad to Publish It and Pay You For It. Other "Movie" Ideas Are Also Welcome. Set at Left Shows Rectifying
Property of Crystal

Detector; Set at Right-How

a

Telephone Receiver Works.
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ADIOPHONE concerts, so far as
their reception is concerned, are
not always the simplest and most
pleasing affairs one might imagine.
Those who have been receiving
these concerts for some length of time
have no doubt been troubled frequently
with interference from other radiophone
stations, as well as radio -telegraph spark
and continuous wave (CW) stations, who
come in on the same or nearly the same
wave lengths. Unless one is very experienced in handling a radio receiving set,
or unless special tuning arrangements are
provided in the form of variable condensers, etc., it is frequently impossible
to completely tune out at will the interfering station or stations.
Recently the Radio Editor of this
journal was talking to one of Uncle Sam's
naval radio experts in New York City,
who assists in the operation of the Brooklyn
navy yard wireless station, and he made
several interesting suggestions of interest
who
e. to radio enthusiasts, especially thosetransare listening to the daily concerts
medium. He said, in
= mated by this that
radio amateurs in
so many words,
general frequently criticized or complained
of the interference from Government and
radio telegraph stations, not
TTcommercial
to mention radiophone broadcasting
stations operating in the same zone, and
on a wave length close to that used by the
station to which he might be listening at
the moment. He said-" It is all a
matter of tuning and not the Government

-

-

_

.
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Preventer "

station's fault." He explained how at
his home, situated about one-half mile
from the powerful Brooklyn navy yard
station, and about the same distance
from the Bush Terminal station, he
can unie out either one of these radio
nnn.;mucw.mnnmiiiinuonmumniruumnnnuumrrdinmmmuuuuc

FIVE PRIZES IN RADIO

"INTERFERENCE PREVENTER" CONTEST
First Prize .$50.00 in gold
"
20.00 "
Second "
"
15.00 "
Third ".)
"
10.00 "
Fourth "
5.00 "
"
Fifth "

out a 360 meter wave when it is
desired to tune in a 400 meter wave.
We will not accept entries which are
purely theoretical,. and drawn up in
diagram form only. Of course the
preliminary entries may be written up
with diagrams and photos in the regular
way, but when the judges come to select
prizes they reserve the right to require
that the apparatus shall be shipped to
them for actual test. A careful test will
be made with the instrument or device
employed as the interference preventer
in the "Radio News" Radio Laboratory,
by a competent radio engineer, and in
this way the various merits of each of the
potential prize winners firmly established
by actual test.

Keep the description as brief as possible,
three hundred to five hundred words
being amply sufficient, together with a
=;unw111N iL.uuc._.in.; nmuuuuuuunmuuumnnnnnnmwunnnuumuuunnwnnin
diagram and a photo, if you happen to
short
telegraph stations at will, using a
one handy. No manuscripts entered
wave regenerative receiving set, com- have
can be returned, and we
prising a detector and two stages of in this contest
reserve the right of paying regular space
amplification.
all worthy ideas which
We, therefore, believe that this contest rates to publish
a prize. Use ink not pencil,
offering five cash prizes for the best and do not winarticles,
and make sketches on
writing
simplest interference preventers, will in
sheets. This contest is open
prove of wide -spread interest to all radio separate
everyone, including radio clubs, except
experimenters. One of the prime requi- to
manufacturers.
sites of the wrinkle or idea you develop, radio
This contest closes at noon January
or are already using, to make your set
Should two contestants submit
selective in order to be able to tune out i 5th.same
a similar prize will be paid Es
interfering stations, is that the arrange- the both. idea,
Address all communications or
ment must work in practice, and must have to
to-Editor, Radio Interference
been demonstrated to accomplish the apparatus
publication.
results claimed. The device must tune Contest, in care of this

Total, $100.00

Radio 1. ó ra PK©1eCe Ilrm

As a result of the late war, when Holland was entirely cut off from all direct
cable communication with her colonial possessions and the outside world, and was
entirely dependent on foreign cables, great
efforts have been made of late to provide
the Netherlands with direct wireless service
both to her colonies and to the United States.
With this aim in view the Dutch government is establishing a very powerful
wireless sending and receiving station at
Kootwyk, in the Province of Gelderland,
covering an area of 750 acres. Kootwyk
is some distance from the seat of government, but it was chosen on account of the
country being more elevated than near the
principal cities of the Netherlands.
Still another station for receiving will
be established thirty miles southward. Five
masts, 700 feet high, have been erected at
Kootwyk, weighing 100 tons each. The work
is being directed and the materials supplied
by the German Telefunken Company, and
the station is expected to be ready for service at the end of the year, when it is said
it will have the same capacity as the Long
Island station and will also be one of the
biggest in the world.
Kootwyk Station will be equipped with a
special duplex system to receive and send
simultaneously to and from Java, 7,500 miles

distant.
Diplomatic negotiations are now being
carried on to make the new station available for American traffic after sunset, as
the station cannot communicate with Java
during the whole twenty-four hours owing
to atmospheric conditions.
The station will be equipped with an

Oo

liaR cl

-lengths internationally
aerial energy of 400 kilowatts and probably fix the use of waveespecially
as discussions
as soon as possible,
will be obliged to use a 12,000 -meter waveand Paris brought no
length in order to prevent jamming, ' both in Washingtonthat
the present system
results. It is felt
although, according to experts, 8,000 to
of makeshift agreements cannot be contin9,000 meters would be preferable.
As reported recently,
There is a growing feeling that with the ued much longer. regarding
a direct cable
ever-increasing number of sending and re- other negotiations
to America are also being carried on.
ceiving stations, it is absolutely necessary to
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MANY are the letters which come to
the editors of this and other magazines, asking for a hook-up of
"a crystal receiving set" or "an
audion receiving set," without
the least mention of what kind of a tuner
the writer wishes to use. It is obviously
impossible to answer this question correctly
without asking for further information from
the questioner. For just this reason this
article is written that is, to acquaint our
readers with the simplest and most efficient
tuning apparatus, as well as the hook-ups
used with each.
Tuners may be roughly classed in the
following groups, and hook-ups for each
will be found on the opposite page Tuning
coils, loose couplers, vario -couplers, variometers, and honey -comb coils. Of course,
under the first heading will come one -slide,
two -slide and three -slide tuners as well as
the tapped coils sometimes used as loading
or tuning coils. Under the second will come
all types of couplers in which the secondary
or inside coil slides in and out of the
primary or outside coil. This includes both
the so-called "navy" type with tapped primary and tapped secondary, as well as the
type which employes a slider on the primary
and a tap -switch on the secondary. Both
styles are hooked -up in the same way.
Under vario -couplers there are two wellknown types, which are called 90° and 180°
coupling vario -couplers, as the case may be.
In neither style is the secondary tapped. In
the first -mentioned type, the secondary or
inside winding is generally placed on a round
ball and mounted on a shaft, which runs
parallel with the base of the instrument.
in such a way that the relation between the
primary and secondary windings may be
changed at will. This form of vario -coupler
is provided with a variable primary, which,
for best results, should be tapped in both
units and tens. In the 180° type, the same
holds good for the primary, as for the
primary in the 90° style. The difference,
however, is found in the method of mounting the secondary. The shaft, in this case.
is run through both the primary and the
secondary from one side to the opposite
side at an angle. This construction is clearly
shown in Fig. 5. The advantage of this
type is at once noticeable, in that the relation
between the primary and secondary is constantly variable through a full half turn,
while in the former type, the relation is only
variable through a quarter turn, after which
the degree of coupling merely repeats itself.
Either of these couplers may, of course.
be used in any circuit diagram which calls
for a vario -coupler, without any change in
the hook-up. The advantage, however, lies
with the 180° type. inasmuch as it allows
sharper tuning-an important factor in C.W.
or radiophone reception.
Under the heading of variometers, we
find only one general type. This is the wellknown form with two coils, one placed
rotatably within the other, and the two
connected in series. The forms of windings
vary somewhat, according to the manufacturer's idea of efficiency. On some, the
stator, or stationary winding is placed on
the outside of the tube, and in some cases
on the inside. The latter is generally conceded to be the best as it provides a closer
inductive relation between the two coils.
Another form of winding is that known as
the lattice -wound variometer.
This is
merely the spider -web form of winding
applied in a spherical form.
Honey-comb coils are comparative newcomers in the field of radio, inasmuch as
;

;
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they were developed during the late war.
Their form and appearance is known to
practically every amateur and therefore we
will not go into detail on that subject in
the present article. Of course, one of the
greatest advantages of these coils is their
compactness and the ease with which it is
possible to change wave -lengths with them.
More will be said regarding the mountings
of them in a later part of this article.
Now we come to the explanation of the
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Regeneration and Super -Regeneration.
By Jesse Marston.
The Influence of Horn and Diaphragm
on Sound Waves with Special Reference to
Radio Loud-Talkers. By Iferbert Metcalf.
Radiation from the Receiving Set. By
C. L. Whitney.
Broadcasting by Wired Wireless. By
R. D. Duncan, Jr.
Construction of a Modulation Transformer. By Charles K. Fulghum.
Some Experiments with I'ery Short
Waves. By D.R. Clemons.
Some Experiments with Low and Underground Antennae. By M. Guierre.
,,,111111111,1111,1,1111,131,14111, runuotr,,r41111,,1,111111111...111111110111tutet11111111111111.11111111111111111J

diagrams which are shown here. In the
first drawing we have a hook-up of a
two-slide tuner used in conjunction with
a crystal detector. In all crystal receiving
sets, a small fixed condenser with a capacity
of about .01 m.f. is almost invariably found
advantageous when shunted across the phones.
This condenser is shown in all the crystal
detector circuits. In Fig. 1. the antenna circuit is tuned by means of one slider, and the
closed oscillatory circuit by the other. A
variation of this circuit would he to use
a three -slide tuner and connect the ground
to the third slider instead of the end of
the wire. This will give somewhat sharper
tuning.
In Fig. 2, a loose coupler and variable
condenser are used for tuning. This circuit
will give more selective tuning than the
circuit shown in Fig. 1, but in most cases
will not yield as loud signals as the former.
However, this circuit has been found very
satisfactory for all around reception, especially on the intermediate wave -lengths,
that is, around two thousand to three thousand meters. The variable condenser across
the secondary provides a means of tuning
the latter more sharply than can be accomplished with the tap switch usually supplied
on the secondary of a loose coupler.
In the circuit diagram, given in Fig. 2,
a vario -coupler may be substituted for the
loose coupler for short wave work. However, many amateurs say that a vario coupler does not give as good results as a
loose coupler when used with a crystal detector. This, the writer believes, is merely a
matter of preference, and among the "oldtimers, a sort of sentiment for the old
trusty coupler which did such good work
"before the war" when a "ham" would sit
all night and listen to spark signals, which
are now called nuisances and other things
too harsh to repeat here.
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Fig. 3 shows what is probably the acme
of simplicity in a crystal receiving set.
The inductance is of the fixed type and may
be one of many different forms. Honeycomb, spider -web and cartridge type coils
lend themselves very well to this circuit.
These should be so mounted as to be readily
interchangeable, so as to allow reception
over a wide range of wave -lengths. The
variable condenser should be of the 43
plate type, with a capacity of .001 m.f.,
although any other condenser with that
capacity may be used. The method of using
this set is to insert a coil whose inductance
covers the wave -length on which it is
desired to receive, and slowly vary the
condenser over its entire range or until
the signals are heard. This type of tuner
has been found to be fairly efficient for ail around work, as it allows one to cover a
large rangá of wave -lengths, merely by
changing the coil from one size to another.
In circuit No. 4, we have another simple
crystal receiving set. There are only two controls to adjust, aside from the crystal detector.
The variometer may be of any standard make
now on the market, but for the very best
efficiency, it should be of the type having
a molded stator and rotor. If the variometer is to be home-made, it should be
wound with approximately an equal number
of turns on both coils. The variable condenser in this circuit may have either 23
or 43 plates, the exact size being almost
immaterial. However, the larger size will
probably give slightly better results.
The circuit diagram in Fig. 5 is one of
the simplest and easiest operated, yet efficient for use with an audion detector. A
180° vario -coupler is shown, although the 90°
type may be used with very good results
if desired, or if handier to obtain. As said
before, however, the former style will give
sharper tuning, and consequently greater
selectivity, and more freedom from interference. The condenser may be of the 23
plate type, and is placed in series with the
antenna in order to give finer tuning to the

primary.
In hooking-up

any audion circuit, it
should always be remembered that the
positive (plus) terminal of the "B" battery
must always be connected to the plate, even
though the circuit is through other instruments before the "juice" gets there. This
may be very easily remembered by the fact
that the two "P's" go together, that is,
positive and plate. The matter concerning
which pole of the "A" battery the negative
side of the "B" connects to can most
satisfactorily be decided by experiment.
Try both connections and use the one which
gives the best results.
A very simple regenerative or "feedback" circuit is shown in Fig. 6. Here a
standard vario -coupler is used and the
secondary, connected in the plate circuit,
provides a means of regeneration, which
practically means detecting and amplifying
with the same tube. This circuit is known
as a single circuit tuner. The secondary or
tickler as it is called when used in this way,
feeds back the audio frequency current, that
is, the detected signals, to the grid of
the tube and they are amplified by the
same tube which detected them, after which
the fluctuating currents are made audible
by the telephone receivers. This is the
circuit which gives so much trouble in districts where there are several receiving sets
in close proximity to each other. The reason
is that this set acts as a miniature transmitter
(Continued on page 809)

The Two Photos Below Show the
Radiophone Broadcasting Station
Maintained by a Canadian Newspaper,
"The Leader," at Regina, Sask.
Photo at Right Shows the Elaborate
Antenna System Erected on the Roof
of the Leader Building. Call Letter,
CKCle. Photo at Left Shows the
Operating Room of Station CRCIE.

Photo /nave: Radio laroadcasting Station ZL (Ex-IGK),
Operated by Quinn Brothers, at Neenah, Wis. Tus
Station Has Been Heard 33 3yery State, Also Canal
Zone, and by SZAC .n Hawaiian Islands.
Photo et Left: Transmitting Panel Withrower ".7ubes
and Mator Genet ator Set at Broadcasting S-ation WOQ,
Operated by the Western Padio Co., gammas City. Mo.
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RADIO BROADCAST
THERE

are so many broadcasting
stations which have forwarded information, that we regret we have
only space enough to print a very few.
Those stations which have been courteous
enough to submit photographs will find
that the photos will be published in due
time. The stations listed on this sheet will

not be published in the next issue. We
would suggest to our readers that the map
locations indicated on this page are for the
special supplement map given free with the
May issue Of SCIENCE AND INVENTION. At
a great expense this list of the stations has
been practically completed as far as corn -

merciai broadcasting stations are concerned.
We will present our readers with additional
information on the new stations as it is
brought to our attention. Address all communications to Editor Radio Broadcast,
C/O

SCIENCE

AND

INVENTION

MAGAZINE,

New York City.

ELABORATED LIST GIVING TIME AND NATURE OF BROADCAST (Continued from previous issues)
Wave
Call
Wave
City
State
Length
Letter
Name
State
Length
City
Letter
Name
R.
I.....
360
Providence,
WEAN.... Shepard Co
360
El Paso, Texas... ..
WDAH.... Mine & Smelter Supply Co
Weather, lectures, music, vocal and
Weather, lectures, market reports,
instrumental talent, baseball
music, vocal and instrumental
scores, news bulletins and special
music, senmons, baseball scores,
features daily except Sundays
news bulletins and special fea3.00-5.00 P. M., daily except
and
tures Tuesdays, Thursdays
Wednesdays and Sundays 6.00Saturdays 7.30-8.30 P. M. Moun8.00 P. M. Mondays 8.00-10.00
tain time. Consistent range 500
P. M. Wednesdays 6.00-10.00
miles. Maximum 2,000.
P.
Standard time. ConM.
360
Jacksonville, Fla......
WDAL....Florida Times-Union
sistent range 50 miles. Maximum
Weather, lectures, market reports,
100.
music, vocal and instrumental
Columbus, Ohio
360
WEAO....The Ohio State University
talent and baseball scores daily
Weather, lectures, market reports,
except Sunday 3.00-3.15 P. M.,
news bulletins and road condi4.00-4.15 P. M., 5.00-5.15 P. M.,
tions in Ohio, daily except Sun7.30-9.30 P. M. Consistent range
days, 1.30-4.00 P. M. Eastern
200 miles. Maximum 1,000.
Standard time. Consistent range
360
Dallas, Texas
WDAO....Automotive Elec. Co
50 to 75 miles.
instruLectures, music, vocal and
360
Washington, D. C....
WEAS.... Hecht Co
mental talent and special features
Lectures,
music, vocal and instruevery day 12.30 M. to 1.00 P. M.,
mental talent, baseball scores,
6.00-6.15 P. M., 7.30-8.00 P. M.
news bulletins and special feaConsistent range 50 miles. Maxtures daily except Sunays 3.00imum 100.
4.00 P. M.
Wednesdays and
Chicago, Ill
.. 360
WDAP.... Midwest Radio Central, Inc
Fridays 7.30-8.30 P. M. Eastern
Time signals, lectures, market retime.
Cosistent range
Standard
ports, music, vocal and instrumen50 miles. Maximum 100.
taltalent, baseball scores, news
St. Louis, Mo
360-48t
Louis
University
WEW
St.
bulletins and special features,
Weather, marked reports, special
Mondays, Wednesdays and FriEvery
day
except
features.
days 9.45 A. M., 10.45 A. M:,
Saturday and Sunday 10.00 A.
11.45 A. M., 1.45 P. M., 3.10
M. and 2.00 P. M., Saturdays
P. M., and 6.00 P. M. Tuesdays
10.00 A. M. and 1.00 P. M.
and Thursdays 9.45 A. M., 10.45
Consistent range 125 miles.
A. M., 11.45 A. M., 1.45 P. M.,
Maximum 150.
3.10 P. M., 6.00 P. M., 7.30 P. M.,
Dallas, Texas.
360-485
WFAA .... A. H. Belo & Co
10.00 P. M.
Saturdays 9.45
Weather, lectures, market reports.
A. M., 10.45 A. M., 11.45 A. M..
music, sermons, baseball scores,
1.15 P. M. Sundays 8.30 P. M.
news bulletins, special features.
Consistent range 300 miles.
Consistent range 150 miles.
Maximum 1,000.
Maximum 1500. Central time.
360-485
Fargo, N. Dak
WDAY....Fargo Radio Service Co
Superior, Wis
360
WFAC....Superior Radio Co
Weather, lectures, music, vocal and
Lectures,
music, baseball scores,
instrumental talent, baseball
news bulletins, special features.
scores, news bulletins and special
Daily except Sunday from 8.00
features daily 12.15-12.30 M.
to 9.00 P. M. Central time.
Every day except Sundays 7.30Consistent range 100 miles.
8.00 P. M. Mondays, WednesMaximum 500.
days and Fridays 9.00-9.30 P. M.
Central time. Consistent range
380
WFAD.... Watson Weldon Motor Supply Co... Salina, Kan
250 miles. Maximum 500.
Weather, lectures, market reports,
Tuscola. Ill
360
WDZ
J L. Bush
music, sermons, baseball scores,
Market reports, music, news bullenews bulletins, special features.
tins and special features daily
Every day except Saturday and
except Saturdays and Sundays
Sunday 8.40, 9.40, 10.40, 11.40
half hourly from 8.30 P. M. to
A. M., 1.30, and 4.00 P. M.
12.15 M. Saturdays half hourly
Tuesdays, Thursdays and Fridays
from 8.30 A. M. to 11.00 A. M.
8.00 P. M. Saturdays 8.40, 9.40
Fort Dodge, Iowa....
360
WEAB....Standard Radio Equipment Co
10.40, 11.40 A. M. and 1.30 P. M.
Lectures, weather, music, vocal and
Sundays 11.00 A. M. and 7.45
instrumental talent, sermons,
P. M. Consistent range 100
baseball scores, news bulletins
miles. Maximum 250.
and special features daily 7.30
380
Poughkeepsie, N. Y
WFAF....H. C. Spratley Radio Co.
P. M.
Sundays 11.00 A. M.
'Weather, lectures, market reports.
Central Standard time. Conbaseball
scores,
news
music,
sistent range 200 miles. Maxibulletins, Special features. Every
mum 550.
day except Sunday from 10.00 to
Terre Haute, Ind....
360
WEAC....Baines Electric Service Co
10.30, 11.30 to 11.45 A. M., and
Weather, lectures, music, vocal and
1.30 to 2.00 P. M. On Tuesdays,
instrumental talent, baseball
Thursdays and Saturdays 8.15
scores, news bulletins and special
Consistent range 300
P.
M.
features daily except Sundays,
miles. Maximum 1500.
10.30 A. M., 12.00-1.00 P. M
Engineering
360
Lab
Waterford, N. Y.....
WFAG....The Radio
and 5.00-6.00 P. M. Tuesdays,
Lectures, music, news bulletins,
Thursdays and Saturdays 8.00special features, on Wednesdays
10.00 P. M. Consistent range 200
and Saturdays from 7.45 to 10.00
miles. Maximum 4,000.
- P. M., and on Sundays from 2.00
360
WEAD.... Northwest Kansas Radio Supply Co. Atwood, Kansas
to 4.00 P. M. Eastern Standard
Weather, time signals, market reTime.
Consistent range 500
ports, music, vocal and instrumiles. Maximum 900.
mental talent, sermons and news'
bulletins daily except Sundays;
St. Cloud, Minn
360
WFAM...Times Publishing Co
10.00 A. M., 11.00 A. M., 1.00
Weather, lectures, market reports,
P. M., 6.00 P. M., and 7.00 P. M.
music, baseball scores, news bulSundays, sermons morning and
letins, special features, daily exafternoon.
Central Standard
cept Sundays from 3.30 to 4.00
time. Consistent range 150 miles.
P. M., and from 7.30 to 9.00 P. M.
Maximum 1,000.
Consistent range 75 miles.
WEAH.... Wichita Board of Trade and Lander
Electric Service Co
WFAN....Hutchinson
Hutchinson, Minn... 360-485
360-485
Wichita, Kansas
Radio Co
Weather, lectures, market reports,
Weather, market reports, music,
music, news bulletins, special
vocal and instrumental talent,
features, daily except Sundays,
news bulletins, special features
from 12.55 to 1.30 P. M. Central
daily, hourly from 8.40-11.40
Standard Time. Consistent range
A. M., 12.30-3.15 P. M. Wednes100 miles. Maximum 300.
days and. Saturdays 8.00 P. M.
(Continued on page 782)
Every thr.d Sunday 8.00 P. M.
Call
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y ARM5TRONG PERRY
NO. 10-HOW TO ORGANIZE YOUR TOWN FOR RADIO SERVICE

HUMANITY discovered radio as a
child discovers fire. First an ef-

fect was observed, like a gleam
of light from afar, which could
not be ascribed to any known cause.
In experimenting with electricity scientists
saw things happen that were not the result
of a flow of current from a generator to
the apparatus in which they happened, nor
of the induction of current, according to any
known law, in that apparatus by a current
flowing in other apparatus. An English
scientist proved by mathematical calculation that radio waves must exist. A German carried out the physical experiments
and proved that they did exist. Inventors
got busy on apparatus and showed how to

commercial radio saw the advantage of getting the rest of the population interested and
capitalizing their interest, there were enough
amateurs everywhere to stir up the necessary excitement and the general public
crowded around the fire and fought for a
chance to get burnt, or at least to get smoke
in their eyes.
With many the excitement of radio has
already waned. They heard a few concerts,
lectures and sermons, the novelty wore off
and they turned to other pastimes. The fire
begins to need poking. Those whose money
is tied up in popular radio are scurrying
about for new fuel. Strangely enough
neither the radio public nor the manufacturers and dealers have awakened to the fact

goods were in the works to destroy the market. Today a tanner who took that much
time would find that the fashion had
changed, perhaps several times within a half
year, and that his black leather would not
sell anywhere because the public was buying
tan, gray, bronze or some other color.
Everything has speeded up and he must
have quick information. Bankers, brokers
and farmers who do not keep in daily touch
with markets and business conditions are
the small fry, that fatten the big fellows
who are "in the know." All business and
professional men must keep up to the minute or lose prestige and profits.
Radio, as compared with communication,
that makes use of the printing press, is like

In the Present Article by Mr. Perry, the Importance of Organizing Your Home Town or District for Radio Service, Is Dwelt Upon at Length. If You Own a Good
Radio Receiving Station, the Chances Are That You Can Arrange to Disseminate the Important Information, Such as Weather Reports, Etc., to Those Living in the
Outlying Districts, With the Aid of Boy Scouts or Other Messengers, Organized to Aid in the Work; Also by Re-Broadcasting Such Public Welfare Reports, Either
by Radiophone or Slowly by Code, for the Benefit of Those Possessing Receiving Sets.

produce, control and use radio waves and
a distinguished Italian demonstrated how
they could be converted into practical use.
Commercial radio was gradually developed on business principles. A small group
of men followed the light, found the fire
and learned how to make it work for them.
Then followed the technical radio amateur, the idealistic child. His enthusiasm
for play is as inexhaustible as that of a
boy with his Fourth -of -July firecrackers.
He developed much ingenuity in originating
devices for making himself heard far and
wide. Often he grew up into a commercial
radio man but even then he frequently
retained enough of the child spirit, to play
off and on with things in which money had
no part, except as the need arose for more
firecrackers.
Enthusiasm begets enthusiasm, and when

that the fire, in addition
amusement with its sparkling
fort with its warmth, can
steam in any locality to turn

to furnishing
light and com-

also produce
the wheels of
progress. The radio beginner in almost
any town or city could start today and get
the jump on the commercial companies, the
radio manufacturers and dealers and the
technical amateurs by concentrating on the
practical problem of fishing out of the air
the valuable information that floods it and
applying this to the needs of his own community.
Modern business needs quick information
more than it needs anything else. A few
years ago a tanner could manufacture black
leather with the assurance that within a
reasonable time he could sell it. He used a
process that required months from hide to
wearer, yet nothing happened while the
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the 200 -mile -an -hour airplane that whizzes
past the ox cart, only more so. We will
continue to read newspapers, but the town
that butts the others off the map will be the
one whose citizens get important news,
while it is news, by radio.
Already the air is full of information.
While the radio novice is fishing for a concert and getting an occasional note or
whistle, there are always passing his receiver waves that are far easier to handle
and that carry news that is worth dollars.
By using the following suggestions or some
adaptation thereof I am just as confident
that a beginner in radió could add to the
wealth and importance of his town and to
his own resources as I am that piling one
brick on another makes a pile two bricks
high.
(Continued on page 811)

(*)
In this Department we publish questions 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 25c is made for all questions where a personal answer is desired.
HONEYCOMB COILS WITH CRYSTAL
DETECTOR
(79) L. V. Mincemoyer, South Williamsport, Pa.,
says:
I have four variable condensers, capacity .001,
three with a capacity of .0001, three honeycomb coils,
a crystal detector and a filed condenser, and he asks:
Q. 1. How should I connect them up?
A. 1. You will only need two variable condensers
and two honeycombs in connection with your crystal
detector and fixed condenser, but you will also need
a pair of phones. We give herewith a circuit diagram
of the same.

TUNING COIL QUERIES
Thos. F. Meher, Yonkers, N. Y., says:
In winding a tuning coil, one end of the wire is
connected to the ground, and asks:
Q. 1. Where is the other end connected?
A. 1. Only one end of the wire, wound on the
tuning coil, is used. The other end is not connected
in any way.
Q. 2. Must the wire on the coil be spaced?
A. 2. If bare wire is used, it must be spaced, but
insulated wire may be wound as close together as
possible.
Q. 3. What size wire is best for this purpose?
A. 3. About No. 22 or No. 24.
Q. 4. The longest I can make my aerial is fifty
feet. How can I improve it?
A. 4. Where fifty feet is the extreme length possible for an aerial, the only way to increase its efficiency is by increasing the quality of the insulation
on the ends of the wires, and also increasing the
height, as well as the number of strands.

HONEYCOMB HOOK-UP
(87) L. W. Bluto, Germantown, N. Y.. requests:
Q. I. A hook-up for three honeycomb coils, three

(82)

variable condensers, and an audion detector.
A. I. We give herewith the circuit diagram as
requested.
Q. 2. I am using a UV -201 as a detector. Will
this give poorer or better results than a UV -200?
A. 2. We would say that you would undoubtedly
get better results if you use a regular detector tube
such as a UV -200 for detection, rather than an
amplifier tube.

GL

Aerial

CHARGING STORAGE "B" BATTERIES
Ross Sawyer, Brewster. N. Y., asks:
A. 1. Will the rectifier illustrated on page 155,
Fig. 15, of the June issue of SCIENCE AND INVENTION,
charge a 200 -volt storage "B" battery?
A. I. Yes. You will have to divide the battery
into three groups and charge one group at a time.
Q. 2. How many lamps should be used in series
with the rectifier?
A. 2. One 100 -watt lamp in series with the AC
line should give the required amount of current.
(83)

We Show Herewith a Diagram of a Circuit Using
Honeycomb Coils in Connection With a Crystal
Detector. The Position of the Primary Condenser
is Optional, and the Condenser May be Used in

Either Place Indicated.

LONG WAVE ANTENNA
(80) J. D. Fraley, McMinnville, Tenn., asks:
Q. I. Will you please inform me how many wires
are needed and how long they should be for an antenna
to be used for the reception from the trans -Atlantic

stations?

The number of wires does not matter
materially, one wire 600 feet long answering the
purpose admirably. Seven-strand phosphor bronze
cable is advisable, although any size of wire from
No. 14 up can be used.
Q. 2. How far from the aerial should the leads of
a multi -wire aerial be connected together?
A. 2. The distance does not matter,.but the
entire lead-in should have a cross-sectional area equal
to the sum of the cross-section areas of all the wires
in the antenna. In other words, if you have a sevenwire aerial, the lead-in should consist of either seven
strands of the same size as the wire in the aerial, or
one wire equal in cross-sectional area to seven strands
of the size used in the antenna.
A. 1.

ONE HONEYCOMB COIL WITH AUDION DETECTOR
(81) A. G. Gaylor, Little Falls. Calif., asks:
Q. 1. Please give me a hook-up for one honeycomb coil, a variable condenser, and an audion de-

tector.
A. 1. We give herewith the circuit diagram you
request.

REASON FOR TAPPED "B" BATTERIES
Chester W. Smith, Winslow, Ariz., inquires:
Q. 1. Why do most circuits show a 40- to 60-volt
"B" battery with taps at 18 to 223 volts.
A. 1. In order to operate amplifying tubes it is
necessary to apply a potential of at least 45 volts to
the plate, while detector tubes may be operated on
from 18 to 223. This is the reason that the circuits
you mention are shown in that way.
Q. 2. What should be the capacity of a phone
condenser?
A. 2. The fixed condenser across the phones
should have a capacity of approximately .0125 M. F.
Q. 3. Can I use the same rheostat to control all
my tubes?
A. 3. It is not usually desirable to use the same
rheostat to control the filament potential of both the
amplifying and detector tubes, and we therefore
would advise you against it; a rheostat with a sufficiently large carrying capacity is necessary in any
event.

TRANSMITTING WITH A RECEIVING SET
(85) H. K. Mayfield, Horse Cave, Ky., says:
My friend uses his receiving set for transmitting
radiophone over short distances. He asks:
Q. 1. How can I do the same with my short wave
regenerative receiver?
A. 1. Almost any type of regenerative receiver
may be used as a radiophone transmitter over very
short distances, by inserting the microphone, either
in the grid or the ground leads, and causing the tube
to oscillate. In doing so, however, we would advise
that an amplifier tube be used instead of a detector
tube, and that a very high voltage be applied to the
plate of the same. This will aid materially in increasing the range.
Q. 2. What kind of a transmitter should I use?
A. 2. An ordinary telephone transmitter may be
used for this work.
However, do not expect any great distance from
this type of set, as it is a very inefficient form of

transmitter.

LOOP AERIAL DATA
(86) Russell M. Ayres, Detroit, Mich., inquires:
Q. 1. What type and size of a loop aerial will give

VT

V.C.

f

Tuner for Use With an Audion Detector is Shown Herewith. Only One Honeycomb
and
One Variable Condenser are Necessary.
Coil
A Very Simple

.tom

(84)

best results?
A. 1. It has been found that a very efficient loop
aerial may consist of an ordinary square box about
2% to 3 feet on a side, with sides about 6 inches wide.
Instead of making this in the form of a box, it may
be made by crossing two pieces of wood, and placing
fibre or hard rubber strips at the ends.
Q. 2. How many turns of wire should be used?
A. 2. Wind this loop with 10 turns of stranded
lamp cord, spacing the turns about half an inch.
Provide a clip which has a suitable pin for making
contact with the wire through the insulation, for one
connection to the loop, and use one end of the wire
for the other connection. Try different numbers of
turns until the best results are obtained.
Q. 3. How does the loop compare with other
types of antennas?
A. 3. A loop antenna when used in connection
with an andion set employing one or two steps of
radio frequency amplification and two or more of
audio frequency amplification will give much
greater selectivity than the outdoor type but will
not allow reception over such great distances as the
latter, nor as strong signals.
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This Regenerative Circuit is Efficient on Either
Short or Long Waves, the Only Changes Necessary
Being in the Sizes of the Honeycomb Coils Used.
SHORTEST WAVE -LENGTH
(88) Fred Higby, Boise, Idaho, asks:
Q. 1. What is the length of the shortest electro-

magnetic wave than can be produced by a Hertzian
oscillator?
A. 1. With a small dumb -bell type oscillator,
waves as short as a fraction of a meter have been
produced. With audions, still greater limits have
been obtained, and waves as short as one -tenth of a
meter have been produced. Uses for very short waves
were described in a recent article in this journal
under the heading " Marconi Explains Directional

Radio."

USING INDOOR AERIAL
(89) J. G. Bass, Danville, Va., wants to know:

Q.I.

Can the outfit described on page No. 157
of the June issue of SCIENCE AND INVENTION be used
with an indoor aerial?
A. 1. This could be done, but the results obtained
would not be nearly as good as those obtained when
using an outdoor aerial.
Q. 2. What size variable condenser should be used
in this circuit?
A. 2. Condensers with a capacity of .001 M. F.
should be used.
Q. 3. Can audio-frequency amplification be added
to this circuit, and, if so, how?
A. 3. Yes. See answer to Q. 90.

ONE-STEP CIRCUIT
(90) E. W. Bunselmeier, Cincinnati, Ohio, requests:
Q. 1. A good hook-up for making an audion
detector set into a detector and one-step amplifier set.
A. 1. We give herewith the circuit diagram as

requested.

h.

One Step of Audio Frequency Amplification May
be Easily Added to a Set Employing Only One
Tube, by Using This Diagram.

e

e. ..._

LATEST PATENTS
Flying Machine
1,426,870, issued to Gustaf
Heden)
We certainly wish the inventor of
this device plenty of luck with his
(No.

along the walks, etc., and illuminating
the curtain from the background, the
inventor of this system produces the
effect of day and night lighting effects.
The translucent or transparent
material is glued to the curtain and the

Variable Condenser

(No. 1,429,227, issued to William
Dubilier)
Fixed variable condensers which
have been considered by many to be

sign painted thereon. Whenever it is
desired to change the advertisement,
the piece of translucent material may
be removed, and subsequently replaced with the new sign.

electric motor. Here and there on
the tray displaying the jewels, one or
the other of the platforms is tipped
up slowly. Naturally, the fights
playing on the jewels causes them to
scintillate, and makes the tray much
more attractive, calling attention to
the individual bargains rather than
to a mass of jewelry. While one
group rises upward the remaining platforms remain horizontal.

Art of Electrolysis

(No. 1,416,929, issued to William E.
Bailey)
This method of spot plating is very
interesting. An electrolyte under
pressure is forced toward the plate of
opposite polarity. The hand tool
through which the electrolyte is
projected may be of an insulating

Automatic Life and Limb
Saver for Vehicles

patent, as in our opinion he will have
to be mighty fortunate in order to
make his airplane operate. This
airplane is of the flapping wing type,
in which the wings themselves are
caused to move up and down by means
of a double cranklike arrangement.
The wing frames caused to rotate and
oscillate in a manner similar to the
wings of a bird, are supposed to cause
the wings to compress the air on the
downward movement, and by means
of the flexibility and looseness of their
rear edges, they are able to evade the
air on their upward movement.
Steering the plane vertically is accomplished by increasing or decreasing
the speed of the motors, while rudders
guide it in the horizontal plane.

(No. 1,376,200, issued to William S.
Gregory)
Attached to the front of a vehicle
are a pair of spring buffers with rising
extensions on each. These extensions
communicate with another swinging
arm connected to a cage -like device,
resting on top of the car. Should
someone get in the path of a rapidly
moving vehicle, the inventor believes
that the spring buffers will be forced
backward slightly, causing the swinging extension connected to the cage
to tip, the balle therein contained will
assist it in its rapid downward movement, and the victim will be caught on
the cushion scat to be held there until

superior to regular condensers, possess
the disadvantage of delicate adjustments. In order to overcome this
the well-known condenser expert
has combined a variable condenser
with a fixed condenser in such a
manner that the condensers of varying
capacities are progressively connected
into the circuit, in parallel with a
single moving variable vane. It is
quite obvious that with this arrangement, the capacity of the condenser
can be carefully regulated and the
maximum capacity could be much
greater than in modern variable
condensers.

Thermo Relay
(No. 1,429,680, issued to Lawrence E.
Warner)
A thermopile formed. of a number of
strips of different metals arranged in

series, so

that the alternate junctures

the two metals are bunched together, is bent in horseshoe shape.
These metal strips of iron and silver,
or bismuth and antimony, are welded
together. Surrounding one side of
this horseshoe is a heating coil placed
in series with the circuit going to an
electric motor. This heating coil is
surrounded with a jacket, so that the
heat insulating qualities of the jacket
enclosing the wire in the heating coil,
correspond directly with- the temperature of the hottest portion of the
motor. Current generated by this
thermopile actuates a relay, which
will turn off the current to the motor
by means of a circuit breaker whenever
the motor becomes too hot.

the car is stopped and moved backward a short distance, whereupon he is
deposited upon the road. This limb
saver would be very fine if its action
were rapid enough, and accidents
occurring followed a set rule. If a
glancing blow were given a passerby,
we are of the opinion that the limb
saver would tend to injure the individual rather than protect him.

Advertising Curtain for Theaters
(No. 1,429,802, issued to Charles F.
Thompson)
In theaters the curtain is often used
for displaying advertisements, but no
effort is made to make this curtain

attractive. By substituting
transparent material in back of signs
more

Device for
Vehicles

(No. 1,416,403, issued to Wilber W.

Everts)

In the bottom of a receptacle is
placed a plate made of an alloy of zinc,

which is placed at right angles to the
pneumatic tired wheels of the car,
and arranged so that it may be swung
down just in front of these wheels. A
bracket is riveted or bolted to the
chassis to hold the wheel first mentioned, and a catch connected to the
filler tube of the radiator, prevents
accidential release of the device. Inasmuch as the distance from the wheel to
the chassis is greater than the distance
from the pneumatic tires to the chassis
it becomes obvious that when this
wheel is moved down, it comes to a
position a short distance in front of
the machine. Consequently by driving the vehicle forward, it will be
elevated slightly, at least to the extent
of making the forward wheels leave
the road. This ground wheel may be
rotated by hand or by means of the
vehicle motor itself, permitting the
truck to turn through a relatively
short arc.

relocation of the line, it is very easy
to either replate or fill in the engraved
portion of the copper plate without
removing it from its fastenings.

Sounding Apparatus

(No. 1,427,181, issued to Lester L.
Westling)
This device will be found useful in
nautical calculations. An electro-

Motor

(No. 1,430,545, issued to Edward C.
Gledhill)
In order to turn a vehicle around
sharply, the inventor employs a wheel

,

Method of Cleaning Gold and
Silver

of

Turning

material with an electrode therein to
charge it from a battery. The
depositing current is passed through
the continuous jet from the anode to
the cathode, and the metal itself is
deposited in proximity to the point
of contact of the jet with the plate.
This cathode can be so inclined as to
permit the surplus electrolyte to run
off without plating, but if a sufficiently
powerful jet is employed, this is not
necessary. For instance when the
plating over a considerable surface of
an article has worn off, or if a railroad line be engraved on a copper
plate, and there is subsequently

seventy-five per cent and copper
twenty-five per cent, or made of two
sheets of zinc and copper riveted
together. A solution of ordinary salt
is now poured into the receptacle, and
the gold, silver, platinum and other
articles, are placed therein so that
they rest on the metal sheet. The
salt solution will now be decomposed,
and the chemicals liberated in this
manner will destroy foreign matter on
the surfaces of the articles to be
cleaned, after which they are removed,
rinsed, and dried.

r

Moving Display Apparatus f it
Jewelry
.

(No. 1,425,508, issued to Charles E.

Chapman)
Jewelers have had difficulty in
properly displaying precious stones in

rings and pins, hence this device,
which has a series of hinged platforms,
periodically caused to swing upwardly,
will prove of value. These platforms
are actuated by levers, operated by
cams, which cams are driven by an

778

magnetic tuning fork of a known
number of vibrations per second,
operates a stylus, which constantly
produces a record of the time interval
on an endless band of paper driven
by an electric motor. A solenoid
operated by a key is caused to strike a
diaphragm, which sound is immediately picked up by a transmitter
actuating a second diaphragm, which
in turn operates another stylus putting
a mark upon the record. Reflected
sound (from the bed of the river or
ocean) is picked up by the same
microphone, and another mark is put
into the record. The strip of paper is
now torn off and the time interval
between the emission and the reflection of the sound carefully noted by
comparing with the tuning fork
record.

THE ORACLE
The "Oracle" is for the sole benefit of all scientific experimenters. Questions will be answered here for
the benefit of all, but only matter of sufficient interest will be published. Rules under which questions will
be answered:
1. Only three questions can be submitted to be answered.
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled
matter considered.
3. Sketches, diagrams, etc., must be on separate sheets. Questions addressed to this department cannot
be answered by mail free of charge.
4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question.
If the questions entail considerable research work or intricate
calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered.

MEASURING CANDLEPOWER
Herman Miller, Richmond Hill, N. Y., asks:
How may I measure the candlepower of
small electric lamps?
A. 1. This may be done approximately by a simple
apparatus known as the photometer, illustrated in
the accompanying diagram. The electric light is
mounted on a stand and placed on one end of a graduated board. Next, a small paper screen, also mounted
on a stand, is placed somewhere near the center of
the board, and on the other side of this is placed a
standard candle. This is a sperm candle of the size
known as "sixes," and burns at the rate of 120
grains per hour. In the center of the paper screen
is a translucent spot made by applying a little hot
paraffin thereto. This apparatus is now placed in a
dark room and both the electric light and the candle
lighted. Now adjust the positions of A and B until
the translucent spot may nót be seen from either side,
or, in other words, until both sides of the screen look
alike. Then, the intensity of the electric light is to
the intensity of the candle as the distance from the
electric light to the screen, squared, is to the distance
from the screen to the candle squared. In other
(1351)
Q. 1.

-2

-2

words, C is to B as AC. is to AB. Solve for C and
the result will be the candlepower of the electric light.

We show herewith how to measure the candlepower of an electric light. Complete instructions
are given in the text.

HOT AIR ENGINE
Mulney, Newburyport, Mass.,
submits a sketch of a hot air engine consisting of a
cylinder in the bottom of which a resistance coil is
mounted, which heats up when current is passed
through it. A piston is provided which fits the
cylinder snugly. The device is supposed to work as
follows: When the current is turned on the air in
the cylinder heats and expands, thereby forcing the
piston up. When the current is turned off the air
cools, and the piston returns to this original position.
He has tried this experiment, but cannot make it
work.
The piston ascends but does not return
quickly. He asks:
Q. 1. Why does not the piston return to its
original position and how can I make it do so?
A. 1. The hot air engine of which you speak is
by no means new, and it will work if properly constructed. However, you have no means of cooling the
cylinder and for this reason it will take quite some
time for the piston to return. Your motor would
probably work if you arrange some sort of a cooling
system such as used in a water cooled automobile, so
as to cool the air in the cylinder and the cylinder
(1352)

L.

W.

walls quickly.'

ISINGLASS AND MICA
(1353) Chas. C. Bonham, Baltimore, Md., asks:
Q. I. How is sheet isinglass manufactured from

the isinglass or mica as found in nature?
A. 1. The name isinglass is very often applied to
thin sheets of mica. This, however, is only a popular
use of the name, inasmuch as true isinglass is, in
reality, fish glue. It is a semi -transparent pure form
of gelatin, and the true isinglass is prepared from the

air bladders of various species of sturgeon. It is used
in making jellies, as a clarifier, etc.
What you probably mean in your letter is mica
such as is used in the fronts of stoves. This is used
in exactly the same form as it is found in Nature.
Mica is mined in large blocks from which these thin
sheets are split.

NICKEL

PLATING

WITHOUT ELECTRICITY

(1354) A. Keidam, New York City, requests:
Q. 1. Can you give me a way to nickel plate,

using nickel nitrate in the solution?
A. 1. We give herewith a simple way to nickel
plate small objects, using nickel nitrate. This method
does not require the use of an electric current.

Boil in a copper vessel a saturated solution of zinc
chloride, and an equal quantity of water. While
boiling add hydrochloric acid, a drop at a time,
until the precipitate, which is first formed, is redissolved. Now add powdered zinc until the bottom
of the kettle is nearly covered with a precipitate of
zinc. A sufficient quantity of nickel nitrate is now
added until the bath is of a strong green color. The
articles to be plated are now hung in the bath by
means of a zinc wire, or a strip of zinc, and a few
pieces of the latter are also thrown in the bath. Raise
the heat to the boiling point, and allow to boil for
several minutes, or until the articles are covered with
a bright coating of nickel.
It is always to be remembered that the articles to
be plated must be thoroughly cleansed, and free
from grease before being put into the plating solution.
When the plating is finished, rinse thoroughly in
warm water, and polish with precipitated chalk.

IMPORTANT
TO NEWSSTAND READERS
TN order to eliminate all waste and unsold
copies it has become necessary to supply
newsstand dealers only with the actual
number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking
him to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you .regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you nothing
to do so.
Te

Newsdealer

Address
Please reserve for me

copies of
& INVENTION every month
until I notify you otherwise, and greatly
oblige,
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INVISIBLE INKS
(1355)

requests:

M. R. Schoff, North Stratford, N. H.,

formula for making invisible ink.
What you probably refer to is the so-called
sympathetic inks which, when used for writing, are
invisible, but when heated or developed the writing
appears. There are many formula for this work, and
we are giving you several herewith. The method for
bringing out the writing is also given.
Cobalt chloride, heat.
Cobalt acetate and a little saltpeter, heat.
Copper sulphate and ammonium chloride, heat.
Silver nitrate, sunlight.
Starch water, exposure to iodin vapors.
Cobalt nitrate, treatment with oxalic acid.
Dilute sulphuric acid, heat.
Another good method is to write with a solution of
paraffin in benzol. When the solvent has evaporated,
the paraffin is invisible, but becomes visible on being
dusted with lamp black or powdered graphite, or by
smoking over a candle flame.
Q. 1.
A. I.

records?

A. I. The usual method for making phonograph
records is to record the voice on a soft disc, coat this
record with powdered graphite, or some other electrical conducting compound and make an electrotype
of the face of it. This electrotype is made quite
heavy, and on this the records for retail use are
formed from a soft composition, the electrotype being
used as a die to stamp out the record. Of course,
many other steps occur in the process, which because
of a lack of space are not given here. In this way
they are able to use the hard Ambrol, which in itself
would not take the impressions directly from the
recorder.

LEATHER BELT PRESERVATIVE
(1358) Jos. De Paolis, Geneva, N. Y.,
Q. 1. Can you give me a formula for a

requests:
preservative

for leather belts?
A. 1, In a well -covered iron vessel place one part
by weight of caoutchouc, cut in small pieces, with
one part by weight of rectified turpentine. Heat
this to a temperature of about 152° F. When the
caoutchouc is softened or dissolved, add .8 parts of
colophony, stir until this is dissolved and add to the
mixture .1 part of yellow wax. Into another vessel
of suitable size pour three parts of fish oil, add one
part of tallow, and heat the mixture until the tallow
is melted; then add the contents of the first mixture.
When this mixture is cool it will congeal. This
grease is to be rubbed on the inside of the belts from
time to time while they are in use. The belts will run
easily and will not slip.
A simple way to make a belt pull, is to hold a
piece of tar soap on the inside of the belt while it is

CHANGE-OVER BATTERY SWITCH

Address
1

PHONOGRAPH RECORDS
Edison, Cleveland, Ohio, says: It
seems to me almost impossible to record sound
directly on a hard Ambrol record such as used in
certain types of phonographs. He asks:
Q. 1. Is the sound directly impressed on these
(1357) A. G.

running.

Name
,,,,,,,,,,,,,,,,

both hit at the same time. In other words, two
bodies falling in an evacuated space, whether they
are a ball of iron and a feather, or a ball of iron and
a ball of cork, will land at exactly the same time,
whether the distance of the drop be o
foot or
several hundred miles.

A

FALLING BODIES IN SPACE
(1356) R. E. Thorn, Oshkosh, Wis., says: I read in
an encyclopedia that a ball of iron and a ball of cork
of the same size, if let fall from the same height at
the same time, will reach the ground at the same
time.
Q. 1. Does this mean any height, or does it mean
a certain number of feet that they will fall together
in the same time?
A. 1. Neglecting air resistance, both bodies would
reach the ground at the same time. However, in the
open air the ball of iron would land first. If these
two bodies were dropped in a vacuum they would
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(1359) W. G. Elledge, Brinkley, Ark., requests:
Q. 1. A diagram showing how to connect two
storage batteries to a motor through a double pole,

double throw switch, so that the batteries may be
used either in series or one alone by changing over
the switch.
A. 1. We give herewith the diagram as requested.

This diagram shows how to connect a switch, so
that either one storage battery alone or the two
batteries in series may be used foi running a motor.
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THERMOSTATIC SWITCH
(1360) Waldo Williams, Alberta, Canada, asks:
Q. 1. Could I make a heavy arm of two thermostatic metals, which will release a switch which is
closed by a spring when the current from one No. 6
dry cell passes through the thermostatic arm, same
to return instantaneously?
A. 1. It would be impossible for you to construct
a thermostat as you suggest, to release a switch when
the current from a single No. 6 dry cell is passed
through it, which will return in a fraction of a second.
If you wish to release this switch with the use of
this current, why not employ a relay? These can be
purchased from any up-to-date supply store, or may
be very easily made by yourself. A relay may be
very simply made from an old telegraph sounder.
All that is necessary to do is to exercise a little
ingenuity in placing and adjusting the contact points.
We are giving a sketch of a suggestion for this
herewith.

A Relay May be Very Easily Constructed From a

Telegraph Sounder by Placing Thereon an Insulating Strip B, and Two Contact Points P and
Pi. Connections Are Then Made to the Standards C and A.
THE OCEAN'S TIDES
(1361) Thos. C. Moffet, Opal, Colo., says: Regarding the ocean's tides and their causes, I believe the
generally accepted opinion is that the moon's

gravitational attraction is responsible for them. It
appears reasonable to me that they could be caused
by another agent, namely centrifugal force. This
force is, of course, present at the earth's surface.
because of the rotation of the earth. It is my understanding that the tides occur periodically, and at
the same time each day. If this is true
Q. 1. How can they be caused by the moon which
lags behind the earth some 50 minutes a day?
A. 1. We note that you say that it is your understanding that the tides occur periodically and at the
same time each day. This, however, is not true by
any means. The tides do not occur at the same time
each day, but 51 minutes later each day at the same
place. It will also be found that the moon comes to
the meridian 51 minutes later each day. This fact
alone is enough to show a connection between the
moon and the tides. The sun also has a part in
producing tides on the earth. It has been found that
the tide -raising force is inversely proportional to
the cube of the distance of the tide-raising body. and
directly proportional to its mass. The sun is far more
massive than the moon, but it is also much further
away from the earth, and as can be shown, the solar
tidal influence is only two -fifths as great as the lunar
influence.
There are many circumstances of the tides that
show that they are due to the attraction of the sun
and moon. Lunar tides are highest when the moon
is near the earth, and solar tides are highest when the
earth is near the sun. Also, when the sun and moon
are acting in conjunction at times of new and full
moon, the tides are much higher than when the sun
and moon are 90° apart at first and last quarter.
High tides occur at intervals of nearly thirteen
hours, because a tidal crest is formed diametrically
opposite the moon as well as directly under it, owing
to the difference in the distance of the rarious particles of the earth's fluid and solid surfaces from the
moon, and the resulting difference in the attraction
of the moon for them. The waters directly under
the moon are pulled away from the surface beneath.
and the earth is pulled away from the more distant
fluid surface. This produces two tidal crests, one
directly under the moon, and the other diametrically
opposite. As the earth turns on its axis these two
tidal crests about 12 hours and 51 minutes apart
travel over the earth following the moon.
Continental barriers and variations in the contour
of the coast lines complicate the motions of the
tides. In the mid-Pacificp Ocean the rise and fall of
the tides is very slight. Tides in the Atlantic are
propagated by a tidal wave coming from the Pacific
and Indian Oceans around the Cape of Good Hope.
The tides in the North Atlantic are far more complicated than the tides of the Pacific. The time that
elapses from the passage of the moon over the
meridian to the next following high tide depends on
the location of the port. The height of the tides at
any port depends on the form of the coast line at
that point and the depth of the water. The highest
tides occur where the water is, as we may say, forced
into a corner, as in funnel-shaped bays. The highest
tides in the world occur in the Bay of Fundy on the
coast of Nova Scotia where the outline of the coast
is such as to force the waters to a high level.
Isabel M. Lewis, in her reply to this inquiry,
concludes: The tidal problem is an exceedingly
complicated one. owing to the irregularities of the
earth's surface and the varying depths of the ocean
but there is little doubt that the tides are due to the
gravitational attraction of the sun and moon for
particles of the earth's surface.

PRESSURE IN GASOLINE TANS
(1362) Howard W. Reid, North Charleston, So.

Carolina, asks:

Q. 1. If air is compressed to 100 pounds' pressure
in a gasoline fuel tank, could it possibly result in

internal combustion?

A. 1. If you compress air into a gasoline tank to
a pressure of 100 pounds, internal combustion cannot

result, unless some igniting agent, such as a spark,
is used. The pressure itself might ignite the gasoline
and air mixture, if it was produced quickly enough.

piston, or would the temperature be lowered enough
to keep the pressure constant?
A. 1. In our opinion, injecting a spray of water
into a highly heated volume of air under compression
in a cylinder, would cause steam to be developed
sufficient to move the piston. Incidentally, the
temperature of the cylinder would be lowered, but
the efficiency of the outfit is very slight. This
suggestion has been made before, by inventors who
are working along the lines of developing heat by
friction and employing this heat to generate steam
to drive the same piston. This, however cannot be
done.

COMPRESSING WATER
Stanley Wilson, Guelph, Ont., Canada,
wants to know:
Q. I. Can water be compressed, and if so, how
much for a certain pressure?
A. 1. Water is compressible but to a very 'slight
degree, almost infinitesimally. Thus when water is
compressed to about 2,500 pounds, per square inch,
its effect is just noticeable. Such pressures are only
found in nature at a depth of 6,000 feet or more
below the surface of the ocean. Its compressibility
is from 0.000040 to 0.000051 for one atmosphere.
At a depth of a mile the weight of a cubic foot of
water is about half a pound more than at the surface.

CLEANING SILVERWARE
Maurice G. Weinstein, Milwaukee, Wis.,
asks the Oracle:
Q. 1. Will you kindly give me a simple, cheap
method which will effectually clean silverware, without necessitating the use of abrasives?
A. I. If you will take two teaspoonfuls of ordinary
baking soda and dissolve it in boiling water in an
aluminum kettle, and place your silver in the solution,
you will find that the latter will be cleaned admirably.
Special cleaning pans for silver have been on the
market based on the reaction involved in the above
method.

QUERY ON THE FOURTH DIMENSION
(1364) Watkin Davies, Stockton, Calif., says:
In reading an article in your magazine on the
Fourth Dimension, I noted that the author says that
when a brick is hurled through space at a speed of
175,000 miles an hour, it will contract sufficiently to
almost form a cube. He asks:
Q. 1. If the brick were to travel at the rate of
186,000 miles per second, would not the brick be
formed into a sphere, which I believe is the shape of
all heavenly bodies?
A. 1. A brick flying through space at a speed of
186,000 miles per second or the speed of light, does
not become a heavenly body. It does not rotate,
and assuming that there is no friction, etc., there is
absolutely no reason for it becoming spherical.
Q. 2. Is it true that when a ball is thrown into
the air, the earth goes up to meet the ball?
A. 2. This fact is true, and the earth does rise
to meet the ball, but it rises in inverse proportion to

inquires:

(1363)
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Earns hydro -electric plant
X -Ray Treatment of cancer

Telelarm system
Indicating voltmeters and ammeters
Operating railroads by static electricity
New York fire alarm telegraph system
Automatic welding machine
Testing an experimental switchboard
Longer life for electrical devices

(1367)

SPRING MOTORS
(1368)

W. S. Woods, Halifax, N. S., Canada,

Q. I. Can you tell me where I can get a powerful
clockwork motor, the spring to be cylindrical in
shape, and no more than 23 inches in diameter,
when there is no tension on the same?. I want this
spring to be fairly flexible, and at the same time
capable of being compressed to a very high tension.
A. I. The nearest approach to what you desire
would be a spring motor from an ordinary phonograph. There is no clockwork whose single spring
is fairly flexible, and at the same time allows itself
to be compressed to exert a great tension. Perhaps
the spring effect found in phonograph motors will
give you exactly what you want.

FREEZING MIXTURES
J. Leventhal, Mehase Park, Ill.,
requests:
Q. I. Several chemical mixtures which will freeze
water when placed in or around it.
A. 1. We give herewith a few freezing mixtures
and their temperature depressions. In using freezing
mixtures, it is advisable that the chemicals be in a
finely powdered form. The vessels should have been
previously cooled and cold water employed. After
the chemicals have served their purpose, the water
may be evaporated and they can be used again.
I. Ammonium chloride
.3 oz. ay.
Potassium nitrate
I oz. ay.
Potassium chloride
6 oz. ay.
Water .
10 oz. fluid
Temperature depression 30 degrees C.
2. Ammonium chloride
3 oz. ay.
Potassium nitrate
3 oz. ay.
Sodium sulphate(small crystals)5 oz. ay.
Water
11 oz. fluid
Temperature depression 25 degrees C.
3. Ammonium nitrate (powdered) l0 oz. ay.
Water
10 oz. fluid
Temperature depression 30 degrees C.
4. Ammonium chloride
2 oz. ay.
Potassium nitrate
2 oz. ay.
Water
6 oz. fluid
Temperature depression from 10 to 12 degrees C.
5. Nitric acid
oz, ay.
Water
6 oz. ay.
Mix and allow to cool. When cold add
sodium sulphate (crystal).
Temperature depression 10 to 125 degrees C.
(1369)

H.

.

'

its mass, compared to that of the ball. If the ball is
thrown into the air, which ball we will assume weighs
one pound, and it is thrown with a force sufficient to
carry it to a height of one mile; inasmuch as the
weight of the earth is 13,666,000,000,000,000,000,000,000 pounds, the movement of the earth toward
that ball would be 0.000,000,000,000,000,000,000,046
of an inch. We will delegate you to measure this
distance, although it could possibly be done with an
instrument similar to the Michelson device, the
principle of which was employed in measuring the
diameter of Betelgeuse.

FIRE -PROOFING SOLUTIONS
Hans A. Zopff, St. Cloud, Minn., requests
the following information:
Q. 1. Will you give me formulas for the fireproofing of cloth and wood?
(1365)

A. I.

CONNECTIONS FOR GENERATOR
Gus Haosler, New York City, asks the
Oracle:
Q. 1. Can you give me a diagram showing how
to wire a Splitdorf motorcycle battery -charging
generator that has 11 slots, and 22 commutator bars,
two layers or coils being wound in each slot.
A. I. In winding a generator with I1 slots, and
22 commutator bars, there are two coils wound in
each slot. These coils are connected in series, and
the center point goes to one bar, and the two outside
ends to bars on either side of the first one, as shown
in the diagram given herewith.
(1370)

To fire -proof cloth, immerse the article for

about fifteen to twenty minutes in the following
solution, which has been heated to 100° C.

Ammonia chloride
9 oz. ay.
Boric acid
3 oz. ay.
Borax
I oz. ay.
Water
48 oz. fluid
To fire -proof wood, apply several coats of the
following:
Zinc oxide
70 oz. ay.
Water
10 oz. fluid
To this add sodium silicate sufficient to make the
solution take on the consistency of a thin paste.
This makes a white application. By using yellow
ocher instead of zinc oxide, a yellow color will be

produced.

EXPANSION OF WATER WHEN TURNED
TO STEAM
(1366) Fenwick C. Williams, Lowell, Mass., asks:
Q. 1. What would be the result of injecting a
spray of water at a temperature slightly below the
boiling point, into a volume of air highly heated by
compression, in a suitable cylinder, one end of which
is equipped with a piston? Would the steam thus
generated develop sufficient pressure to drive the

A Dynamo Having Eleven Slots and Twenty-two
Commutator Bars, Is Hooked Up as Shown Here-

with.

Two Coils Are Wound in Each Slot.
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Which

ou do

HAT is the chief cause of noisy
radio reception? Why should
you listen to squeaks and
wheezes? Why should you get
the poorest. outof radio, when
the best is so easy to get?
Which will you do?

Quiet, crystal clear, wondrous
ly melodious reception comes
only where "B" batteries arc
noiseless! Mark that-only
where "B" batteries are noise-

Disappointment,
Embarrassment,
Replacement

less.

-

*

with the OLDTYIE
Batteries!
.

*

*

Noiselessness can be had only in
storage "B" batteries. Now note why
Bad iobais "B" arc the only storage
batteries which you can use +Milt
ihsolutc safety and unapproachable
eeonnmy-and why you should use
Iadiobats, both "A" and "B", for the
best reception possible to get.

"A" and "B" Radiobats arc dry
storage batteries. Their electrolyte is
non -fluid. They can't spill acid-even
ben lying upside down, because they
contain no liquid They are safe..
Both

They are practically unbreakable, because they contain no separators, no
glass. There just isn't anything to
break.

'l'hey arc easily charged at home-and
there is never auv cost, except the low
cost of charging, because the first cost
is the last cost.
Reams of words could never tell you
how immeasurably Radiobats'"A" and
"B" improve reception. You must
hear a set equipped with them.
Send us the name of your dealer when
you write now for the intensely interesting book. We will arrange to have

him give you the most astonishing

f ice demonstration you have ever heard.
IUI,1IPLE .STORAGE
BATTERY CORPORATION
350 Madison Ave., Ness-

York

NOISELESS, CONTINUOUS.,
Complete Satisfaction with Ä"and 'B "

RADIOBATS
Send for

book-FREE
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Radio Broadcast Stations
(Continued from page 775)

Call

Letter
Name
City
State
WFAP.. .Browns Business College
Peoria, Ill
Weather, lectures, market reports,
music, sermons, baseball scores,
news bulletins, special features
daily except Sundays, 10.30 A. M.
12.00 to 12.15, 1.45 to 1.55, 4.30
to 4.50 and 7.45 to 8.45. Sundays
3.30 P. M. Consistent range 150
miles. Maximum 550.

WFAT....The Daily Argus Leader

Any boy can learn to

play a Saxophone.
3 first lessons sent
FREE

"Some Present"
from "Dad"

[I
7BAT a wonderful
VI' whose Dad makes
his first

lesson

thing it will be for any boy
it possible for him to take
on Christmas day on his very own

Yere7SCri_ 7£271Z
True -Tone Saxophone
Every boy should play some musical
Of all
musical instrumenta, the True -Tone instrument.
Saxophone is a
boy's Instrument. It is the one that
fits a boy, to
which he takes naturally, and which to just
easily masters.
A Saxophone will help keep your boy at home and occupied
with things worth while; it will teach him to improve
his time instead of wasting it; it will bring him in
contact with better, cleaner associates.
Easiest to Play. The Buescher
is so perfected and simplified that it isSaxophone
the easiest of all
musical instruments to learn.
Your boy can learn the scale in an hour's practice, play
popular music in a few weeks and take his place in an
Orchestra or Band within 90 days, if he so desires.

$500 to $1000 Weekly
for 2 hours a day is not uncommon for musicians of
ability to earn. True -Tone Musical Instruments have
helped make famous Paul Whiteman, Tom Brown, Joseph
C. Smith (Brunswick Records), Vincent Lopez. Bennie
Krueger (Brunswick Records), Dan Russo (Brunswick
Records), Paul Specht, Donald Clark. Henry Santrey,
Carl Fenton
(Brunswick Records), Gene Rodemich
(Brunswick Records), and thousands of others.
Your
boy might develop equal ability.

Free Trial -Easy Payments
We make it easy for you to get your boy a Saxophone
this Christmas. You may order any Buescher Saxophone, Cornet, Trumpet, Trombone or other Band or
Orchestra Instrument without paying in advance, and
try it six days in your own home, without obligation. If
perfectly satisfied, pay for it on easy terms to suit your
convenience.

Saxophone Book Free

Tells what each
Saxophone
is lest
adapted for; when to use singly, inquartettes, sextettes,
octettea, or in regular band or Saxophone Band, and how
to transpose for cello parts In orchestra. Send coupon
below for free copy.

BUESCHER BAND INSTRUMENT CO.
Elkhart, Ind.

6044
I

Buescher Band Instrument Co.
6044 Buescher Block, Elkhart, Ind.
Gentlemen: I am interested in the instrument
checked below:
Saxophone
Cornet
Trombone.....Trumpet
(Mention any other instrument interested in)
Name

Street Address
Town

State

I

I
I

360

S. D.....
360
Lectures, music, sermons, baseball
scores, special features. Mondays,
Wednesdays, Fridays and Saturdays 7.30 to 8.00 P. M. Tuesdays and Thursdays 7.30 to 7.45,
8.00 to 8.45 P. M. Sundays 7.00
to 7.30 P. M. Central Standard
Time.
Consistent range 250
miles. Maximum 450.
WFAX....Arthur L. Kent
Binghamton, N. Y...
360
Weather, lectures, music, sermons,
news bulletins, special features.
Only transmit when big stations
are inaudible, as a local affair.
Consistent range 50 miles.
Maximum 1600.
WFI
Strawbridge & Clothier
Philadelphia, Pa
360-485
Lectures, market reports, music,
sermons, baseball scores, news
bulletins, special features. Every
day except Sundays 10.00 to 10.30,
1.15 to 1.30, 2.00 to 2.30, 3.30 to
4.30, 6.00 to 7.00 P. M. Sundays
4.00 to 5.00 P. M. Consistent
range 200 miles. Maximum 1000.
WFO
Rike Kumler Co
Dayton, Ohio
360-485
Weather, lectures, market reports,
music, sermons, news bulletins
daily 9.00 to 9.30, 11.05 to 11.30,
4.00 to 4.30 P. M., except Sundays.
Mondays, Wednesdays,
and Fridays, 8.00 to 9.30 P. M.
Consistent range 150 miles.
Maximum 300. Sundays 11.00 to
to 12.00 M.
WGAB....QRV Radio Co
Houston, Tex
360
Lectures, music, news bulletins,
special features daily except
Sunday 8.30 to 9.00 A. M., 1.00
to 2.00 P. M., 4.00 to 5.00 P. M.
Tuesdays 9.15 to 10.00 P. M.
Eastern Standard Time. Consistent range 560 miles. Maximum 1585.
New Haven Electric Co
.... New Haven, Conn... 360
Weather, lectures, music, sermons,
baseball scores, news bulletins
daily except Sunday, 2.30 to 2.45,
3.30 to 3.45, and 4.30 to 4.45
P. M. Consistent range 300
miles.
WGAL....Lancaster Elec. Supply & Const. Co..Lancaster, Pa
360
Weather, time signals, lectures,
music, sermons, baseball scores,
news bulletins. Consistent range
30 miles. Maximum 50.
WOAM...Orangeburg Radio Equipment Co....Orangeburg, S. C
360
Weather, lectures, market reports.
music, baseball scores, news bulletins, special features. Daily
except Sunday 10.00 to 10.30
A. M., 6.00 to 7.00 P. M. Also
on Tuesdays and Fridays 8.00 to
9.00 P. M. Consistent range 250
miles. Maximum 850.
WOAQ.... Glenwood Radio Corp
Shreveport, La
360
Lectures, music, sermons, baseball
scores, news bulletins, special
features, Mondays and Fridays
7.45 to 8.30 P. M., Tuesdays.
Wednesdays and Thursdays, 7.45
to 9.00. Sundays 11.00 A. M. and
7.45 P. M. Consistent range 500
miles. Maximum 1400.
WGAS.... The Ray -Di-Co Organization
Chicago, Ill
360
Time Signals, Lectures, market
reports, music, news bulletins,
special features.
Consistent
range 500 miles. Maximum 1000.
WGAZ....The South Bend Tribune
South Bend, Ind.....
360
Lectures, music, sermons, news bulletins, special features daily
except, Sundays 9.00 A. M., 2.00
to 3.00, 7.00 to 8.00 P. M. Consistent range 200 miles. Maximum 500.
Central Standard
Time.
WGF
The Register & Tribune
Des Moines, Iowa.... 360-485
Lectures, music, sermons, special
features. Special hours on Mondays, Wednesdays, Thursdays

and Saturdays. Tuesdays and
Fridays 7.30 P. M. Sundays
5.00 P. M. Consistent range

Makers of Everything in
Band and Orchestra Instruments

Buescher Block

Wave
Length

WGI

Sioux Falls,

200 miles. Maximum 1500.
American Radio & Research Corp.... Medford Hillside, Mass. 360
Weather, lectures, market reports,
music, vocal and instrumental
talent, sermons, baseball scores,
news bulletins, special features.
Daily except Sunday 10.00 A. M.,
11.30, 1.30, 3.00, 3.15, Mondays,
Tuesdays, Thursdays and Saturdays 6.00 to 9.00 P. M.
Wednesdays and Fridays 9.00 to
to 11.00 P. M. Sundays 7.45
P. M., 8.00 to 9.00 P. M. Consistent range 300 miles. Maximum 2500 miles.

UNIVERSAL
EXPOSITION OF
INVENTIONS AND
PATENTS

The first Universal
Exposition of Inventions and Patents will
be held in Madison
Square Garden, America's most famous exposition palace, February 12-15, 1923. The
object of this exposition is to fulfill an important universal need,
and it is intended to:
Bring the capital of
America and the inventive brain of the
world together.
Give all inventors
full opportunity to
show the public, the

manufacturer, the

merchant, the capitalist and financier, the
possibilities for utility,
business, trade and
commerce that lie in
their inventions. Inventors whose devices
may be adjudged to
combine novelty and
utility with commercial practicability will
be awarded, by a
qualified board, cash
prizes, gold, silver and
bronze medals and
certificates of merit.
The exposition will
be a veritable " Clearing House of Ideas"
through which the man
of originality and
ideas is brought in
personal contact with
the man in need of
ideas and with the
man of money.
The Exposition of
Inventions and Patents
will be a place where
anyone with an idea,
formula, process, labor-saving plan, device,
etc., improvement on
machinery, new invention, a developed and
patented specialty, or
anything saleable can
exhibit. This will
enable the manufacturer who is looking
for some sort of device
which will lessen the
labor and cost of producing his wares, which
will assist in the economic production of
raw material or its procuring, or will help to
secure the economic
manufacture of such
raw material, or the

capitalist

who is
some
clever device or process in which he can
see the possibility of
increasing some of his
idle money
o se e
what the man of ideas
has to offer.
The personnel of the
exposition staff consists
of men experienced in

searching for

-t

fostering and developing inventions. Some of
the staff are engineers,
business men and attorneys of international fame.
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10,000 Trained Men

Wanted in the
Electrical Field
The World Technical Institute methods of training
men at home are a revelation. "I am amazed at the
manner in which you cover the most difficult subjects
in electricity without resort to higher mathematics,"
says one of the leading vocational educators of America.

Salaries of $72
to $200 Per Week
The World Technical Institute agrees to give you

than

a better training

any other similar institution, or refund your
money.

YOU!

The highest salaries in the history
of the electrical industry are now paid.
Nearly one billion dollars per year is
being spent on extensions, materials,

apparatus, maintenance.
There are 14,000,000 old houses and
thousands of new ones under construction to be wired. Trained men are at
a premium. Salary, bonus and overtime have brought about undreamed of
earnings.
Manufacturers of electrical machinery are operating to their fullest capacity. Scores of great hydro -electric
projects are planned.

old-are

you looking for
Are you helping yourself?

Young man and

independence?

PRESIDENT
WORLD TECHNICAL INSTITUTE

and
Now is your chance. The opportunity to make good, to do credit to yourself
and
thinking
in
time
family, is here. Don't waste any more valuable
talking about what you want to do, what you would like to
do. Your success in the electrical game is sure.

at Home
As -In -Practice Training
Institute's

improved methods
Take the short-cut to big pay. The World Technical
of training men of all ages are ten years ahead of anything of the kind.

No Matter About Your Age, Experience,
The World Technical Institute Offers You What No
Other School Can Offer
practical, simplified
instruction in every phase of electricity, including:
(2) Power plant management, maintenance, installation.
(3) Wiring, armature winding, batteries, motors, generators.
(4) Illumination, signs, motion picture operating.
(5) Ac and do machinery of every
description, repairs.
merchandis(6) Contracting,
ing, telephony, telegraphy.
(7) Train lighting, farm lighting,
welding, meters, instruments.
(8) Automobile ignition, lighting and
starting.
Complete instruction in wireless.
Real working outfit, presented
free.
(II) A real employment service.
(12) Information which will enable
you to become an expert drafts-

(I)

Complete,

9(10)

man.
(13) Reviews of your work by an electrical engineer.
(14) Personal instruction by an electrical engineer.
(15) Money -back guarantee bond.
(16) Consulting service until you ou'
earning $100 per week.
(17) All the advantages of our Bey sheet System.
(18) Information which will enable
you to procure a license in any
State or town where required.
(19) Instruction which will help you
to begin earning money In a few
weeks after you enroll.
(20) A diploma which means that you
have completed the most practical
course of training in existence.
(All explained in the Free Book.l

orIf Previous Education

you can read and write, if you can add. .subtract,
multiply and divide, we can make of you an expert. We
will help you to make more money than you bave ever
dreamed of earning. Our course outclasses all others in
simplicity, accuracy, modernity and thoroughness.

Material
Free Tools, Instruments,
working outfit, conYou will be supplied with a real
sisting of a motor and over eighteen standard articles.
Superior to the working outfit of any other school. It is
yours to keep. No strings attached to it.

Free Employment Service

We render a real employment service to students who wish to avail
themselves of the same. We give
real time and energy to placing
students in satisfactory positions.

Money -Back Guarantee

You run no risk whatever in enrolling with us. The risk is all ours.
We give you a Bond which guarantees satisfaction.

Mail Free Coupon Now
Our great free electrical hook, and
all particulars in regard to the most
remarkable offers ever made by any
school will be mailed to you free and
postpaid upon receipt of coupon.

WORLD TECHNICAL
INSTITUTE
Fuller Bldg., Jersey City, N. J.

Absolutely Free.

This

56 -

Page Book

This book, which cost $2,600 to produce, is yours for the
asking. It will tell you hundreds of vital facts about the world
of electricity which you should know. It also reveals the
startling truths about the latest method of preparing men for
big positions.

Your Future Lies in this Coupon
WORLD TECHNICAL INSTITUTE,
Fuller Bldg., Jersey City, N. J.
Gentlemen :-Send to me postpaid, and without obligation, your valuable illustrated book entitled, "Electricity
Taught by a Master Teacher," also full particulars in
regard to your course and the remarkable offers you
are making to students.

Name
Address

S.&

I.-12-22
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rIlqQIlette So.deg°Il ng

This new soldering iron employs no heat
from an outside source but utilizes chemical
reaction to heat the tip. A comparatively
recent invention produces, by chemical transformation, a degree of heat of approximately 300° C. in a few seconds.
It is now possible with an exactly
measured quantity of a reacting
mixture, to heat a soldering iron, or
a sad iron, in seven seconds to a point
where it is ready for immediate use.
This soldering iron has a receptacle
cast in it. In this is placed a small
tin container holding the required
mixture. The head of a special match

fr

hinged lid and handle for carrying. So
convenient is this arrangement that the
charge can be set off in the box in the house,
barn, office or living room, with no danger

IMM,,,1,1,,,,111111,11°,11,1,,,,11111111111,11111111111111110,,,11111111111,11,111111111111111,,,,,.,

"A dollar a minute"
"That's what I figure my spare time study with the I. C. S. was
worth to me. It was the best investment I ever made. I'm now making
$160 a week-or almost twice as
much in a single hour as I used to
make in a whole day!"
Every mail brings letters from some of
the two million students of the International Correspondence Schools telling
'of promotions and increases in salary as
the rewards of spare -time study.
What are you doing with the hours
after supper? Can you afford to let them
slip by unimproved when you can easily
make them mean so much? One hour a
day spent with the I. C. S. will prepare
you for the position you want in the
work you like best. Yes, it will! Put It
up to us to prove it. Mark and mail this
coupon

now!

INTERNATIONAL. CORRESPONDENCE SCHOOLS
Box 6179.C, Scranton, Penna.
Without cost or obligation on my part, please tell me
bow I can Qualify for the position or in the subject before
which I have marked an X:
BUSINESS TRAINING DEPARTMENT
Business Management
O Salesmanship
D Industrial Management
Advertising
D Personnel Organization
D Better Letters
DTraffic Management
Foreign Trade
D Business Law
Stenography and Typing
Banking and Banking Law
Business English
Accountancy(including C.P.A.) D Civil Service
Railway Mail Clerk
D Nicholson Cost Accounting
Bookkeeping
D Common School Subjects
D Private Secretary
High School Subjects
Spanish ID French D Illustrating
TECHNICAL AND INDUSTRIAL DEPARTMENT
DArchitect
Electrical Engineering
D Electric Lighting
Blue Print Reading
D Mechanical Engineer
Contractor and Builder
Mechanical Draftsman
Architectural Draftsman
Machine Shop Practice
Concrete Builder
Railroad Positions
Structural Engineer
Does Engine Operating
Chemistry
Pharmacy
Civil Engineer
Automobile Work
and
Mapping
Airplane
Engines
Surveying
D
D Metallurgy
Agriculture and Poultry
Steam Engineering Radio
Mathematics
Name

a-ae-ez

Street Address
State

City

Occupation
Persons residtna in Canada should send this coupon to the
International Correspondence Schools Canadian, Limited,
Montreal, Canada.

LATHES
9

to 18 -inch Swing

Liai price $150 and up according to size. When
ready to buy send for
Lathe Catalog and prices.

W. F.

&

John Barnes Co.

442 Ruby SI., ROCKFORD, ILL.

ELaL ILS YOUR

erIPARE 1P1 341E
Earn

95t0'50
Weekly
at home

No experience necessary writing

show cards for us. We instruct
by correspondence. Work and
supplies furnished.
SHO-RITE SIGN SYSTEM, Inc.
Detroit, Mich.
Desk 99

Place a Briquette In This Soldering Iron,
Light It With a Match, and in a Few Minutes
the Iron Is Hot and Ready For Use. A Fine
Tool For Out -Door Work-Wind Does Not
Bother It.

is inserted through an opening in this
container, or briquette, and the wooden portion broken off. A perforated
lid is then closed over the receptacle
and the protruding match -end lighted.
Instantly an intense white glow appears
through the holes in the lid and the iron is
ready for use. The heat from this one application lasts about ten minutes, after which
another charge can be immediately lighted
and the operation continued. After the first
heating, the duration of heat under one
charge is increased fifty per cent.
As prepared for the trade, the iron and
a supply of the briquettes and matches are
housed in a compact, metal lined box, with

Advice litow
There is

timely information for the
householder in a circular issued by the Navy
Department on the economical use of anthracite in furnaces and stoves.
Referring to the manner in which anthracite fires should be handled and pointing out
the advantages of using the smaller and
cheaper sizes, the circular says:
"At night, after the fire is shaken down
and some of the large coal put on, the fire
can be banked for the night by shoveling
on a top dressing of No. 1 buckwheat. This
top dressing tends to hold down the draft
and aids in the proper combustion of the
coal body as a whole.
"In the morning, at least in mild weather,

Slritha.._.ile5e
The accompanying photos show the
world's smallest practical telescope, or at
least the smallest one regularly manufactured, and that we know of. It
pleasures 37 inches in length closed, and
5 inches in length extended.
It has a
magnifying power of 4/ diameters, and the
objective lens is % of an inch in diameter.
The objective lens is
a concavo -convex flint
with double convex

from sparks, and no more smoke than a
whiff from a pipe. While in use there is
no flame-nothing but a glowing mass
within the receptacle. This outfit is particularly handy for the householder or the
mechanic who has quick repairs to make.
Owing to the absence of the fire hazard it
may be used about the garage, barn, shop
or house or on the airplane, automobile, or
motor boat, with entire safety.

U5e Coal
the furnace should be shaken down as usual
and fired with some of the regular coal.
After the fire has begun burning well it can
be checked or banked by using a quantity
of the fine coal as top dressing.
"The two sizes of coal never should be
mixed, but should be kept in separate bins.
The buckwheat should be used only as a
top dressing, and should not be used except with the larger sizes of anthracite.
"The ordinary furnace does not have sufficient draft to produce satisfactory results
when buckwheat is used with either chestnut or pea coal.
"If you have a good bed of fire put the
egg coal on first and then add a smaller
amount of pea coal."

Tele5c®pe
nominal price. This small telescope will find
many other uses also; for example it may be
used as a finder or spotting telescope for
larger instruments when mounted on the side
of the barrel of the latter. By mounting
two of these small telescopes together with
a clamp, an improvised field glass is had.

crown. The eye piece
is double -concave flint.
The tube is

brass

throughout,
finished
with black crystallized
lacquer.
The little
telescope is furnished
in a suede leather case.
This little instrument
will find many friends
among Boy Scouts,
travelers, and in fact
people everywhere, as
it places a remarkably
well-built optical instrument of considerable magnifying power
in one's hands at a

The Smallest Telescope We Have Seen. It
Has a Magnifying Power of Four and One Half Diameters. Neatly Finished and Fits
the Vest Pocket Like a Fountain Pen.
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Your Radio Catalogue
Ready for You-FREE
APOSTAL card will put
this complete, illustrated
catalogue promptly into your
Over eighty
hands-free!
pages of interesting and helpful radio information, right up
to date.
The apparatus pictured and
described is the newest. The
prices quoted will appeal to the
experienced and economical
buyer.
Everything in the book is
presented with clearness and
simplicity, so it is easy to look

up what you're interested in, easy to
grasp the facts about it, easy to send
for it if it's what you need.
Just drop us a card for catalogue
E-6 and you'll soon possess this valuable little radio handbook.

°ctUTTLßfR' 1iDtß7Uf1,G)
Cleveland, Ohio

Watch for This Name
-It's Your Guarantee

HERE'S a safe tip-radio
apparatus that bears the
name "Teagle" is good. You

Hear it Loud and Clear-Toned!circuit, the newest

-

the best
maximum results
apparatus carefully tuned, will not give
-Heads" in the seven
unless your receivers are good. "Red
have met every critical
years they've been on the marketengineers.
They are sentest of Radio. Designed by radio
durable and
sitive. They are accurately made. They are
will hold their sensitiveness.

THE most expensive set

ere without a doubt today's
At the new low price of $6.50 they
Receivers. You take no risk when
biggest value in high-grade Radio
you buy Red Heads". Send the coupon today

-

3000 ohms Complete with military head -band and cord.

on receipt of price.
`At your dealer's or sent direct Cleveland,
O.
THE NEWMAN-STERN CO.,

Gentlemen:-Enclosed is Money Order for $6.50
Refor which please send me a pair of"Read-Head"
ceivers. It is understood that if I am not completely

CLEVELAND, OHIO

N.wrmanStern Building

Detector Crystals and
Also producers of "NAA" Arlington T-steed
descriptive bulletins.
Teagle Line of better radio apparatus. Send for

may return them
satisfied with these 'phones, I money
back.
within seven days and get my
Name
Post Office Address
The name of my dealer is

Use "NAA" Arlington Tested Minerals

-the original tested crystals

their
THESE famous tested Detector Crystals have won
marvelous
their
goodness-through
sheer
through
reputation
they are
and uniform sensitiveness-by the honesty with which
guaranteed.
tested, packed and

of crystals are worth littleWe sell sensitiveness, not hulk minerals. Pounds
price is less than 3 cents
market
cheap-the
is
instance,
for
Galena,
ordinary
use, insist upon the genuine
radio
efficient
of
worthy
crystals
For
a pound.
ls. For your own protection look
"NAA" (Arlingtonfor
the signnature)oof J.Sr aNewman, the originator, on every
container. It means gaarard,eed sensitiveness.
postpaid, $0.25.
"NAA" Galena. Silicon or Goldite. price per crystal,
per crystal: postpaid.

e

Mounted, set in Wood's metal in brass cup. price of price.
on receipt
$0.40. At your dealer 4. or sent direct

CO

UJTi1WR--_

Cleveland, Ohio

ee°

can be sure of the engineering skill
behind it-for six radio engineers designed every instrument in the Teagle
line. You can be sure of the quality
of workmanship-for every device
made in the Teagle Division of The
Newman -Stern Co. is carefully supervised during its manufacture.
There are now eight little masterpieces bearing the Teagle name, every
one of them a better instrument of its
kind: The Teagle Filament Rheostat,
the Teagle Vacuum Tube Socket, the
Teagle 'Phone or Stopping Condenser.
the Teagle Grid Condenser, the Teagle
Moisture -proof Variable Grid Leak,
the Teagle Adaptafone (for converting
the sound chamber of any phonograph
into a loud speaker), the Teagle
Crystal Detector, a n d
t h e Teagle
Crystal Receiving Set.

inSend for illustrated circular on Teagle
learn the details of
priced.
are
they
nents;how moderatelytheir
tion.and

Cleveland, Ohio

The Experimenter's Delight

THE N -S Microphone Button has become

one of the most popular little experimental
devices obtainable. The number of curious
it is
and interesting things you can do with
unit for wornendless. It may be used as a replacement
the

out telephone transmitters. By properly connecting
may be
button speech phonograph records and music
as
transmitted to a distant place. It serves admirably
being said and

what is
(Fdl =I20)
a detectophone. enabling you to overhear
an ideal modulation
done quite a distance away. It also makes
use, and is likewise available
microphone for radio telephoneThe
various fascinating uses for
for amplifying radio signals.
to mention, and clever
the N -S Button are too numerous
new uses. You get
experimenters are constantly discovering
experimentation
interesting
a big value in the way of intensely
when you purchase this button for $1.00.

S

o

PREPAID
ANYWHERE

ON RECEIPT

OF

MICE

zr. uuntarrt-ßtehrre
Cleveland. Ohio
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PROPERTREATMENT
for
OODWORK
FLOORS.
and

FURNITURE

FRE E -This Book on

Home Beautifying
JOHNSON

and Sawdust

By WILLIAM R. REINICKE

`?he

S.C.

E.

SON.

)ha W:wdFnithiniAu/hon'get
U.S.A

RACINE.WI`

HIS book tells how to finish wood in artistic stained
and enameled effects. Gives
practical suggestions on making your home artistic, cheery
and inviting. Tells just what
materials to use and how to
apply them. Includes color
card-gives covering capacities, etc. Use coupon below.

JOHNSON'S
WOOD DYE
With Johnson's Wood Dye inexpensive soft woods, such as
pine, cypress, fir, etc., may be
finished so they are as beautiful and artistic as hardwood.
Johnson's Wood Dye is very easy
to apply-it goes on easily and
quickly, without a lap or a streak.
It penetrates deeply, bringing out
the beauty of the grain without
raising it-dries in 4 hours and
does not rub off or smudge.
Full instructions for finishing all
wood-old or new, soft or hard, are
given in the booklet.

VEN the ashes, for whose removal we
have been paying many millions of dollars, now have a value. Dr. Christian
Jaeger has discovered a process by which he
can mix sawdust and ashes, and then, by
means of dies and heat, reproduce the most
artistic boxes and articles in daily use.
A certain quantity each of sawdust and
ashes and a few chemical ingredients are
placed in a mechanical mixer and thoroughly
mixed. The quantity required for the manufacture of the particular article is then placed
in the container and taken to the die presses
where the material in the dies is placed under
a pressure of eight hundred pounds for three
minutes, the dies being heated by gas.
Each machine makes six pieces at a time,
more or less, according to the size of the die,
one man taking care of two machines.
The entire manufacturing method is one of
almost unbelievable simplicity. Most of the
articles can be made in a single operation; in
other words, can be produced in any shape,
by a single pressure. A box made by the carpenter is generally composed of six pieces,
but these boxes only have two pieces, top and
bottom.
Articles made of this combination are about
as light as cardboard, and are exceedingly
strong.
After coming from the dies, the rough edges
are ground off upon emery wheels. Some are
used in this condition, giving them the ap-

pearance of beautiful seasoned oak, showing
dark spots here and there upon the surface,
reminding one of the grain of a solid piece of
wood. This mottling is no doubt caused by
the heat being greater upon some portions of
the surface, while in the dies, than in other
parts. Instead of being a detriment, it adds
greatly to the beauty of the articles. As the
dies, can be made to stamp, or mold, as one
could really call it, any design, including as
many handsome pieces as desired, are produced. There are no uneven lines as we often
find in the case of embossed cardboard boxes.
Where it is desired to color the articles, an
air brush is used, and an operator can color
two thousand boxes a day. Some unique
color combinations are made, and the treatments applied, some of them also invented
by Dr. Jaeger, give the articles the appearance of ivory or celluloid.
Recently the manufacturers have been experimenting with a substitute for ashes, and
have found a substance which gives .better
results, but even with the increased cost of
this new substance they can produce articles
greatly below the cost of similar fancy articles
produced from wood or cardboard.
There seems to be no limit to the variety
of articles which can be manufactured from
this combination: candy boxes, calendar
stands, flower boxes, vanity boxes, spools for
silk mills, razor boxes, advertising signs, cigar
boxes, memo files, picture frames, etc.

28. cour Mail Meeween New oze.

and -rico
'Th

An air mail service of twenty-eight hours
between New York and San Francisco
within a year was promised recently by
Paul Henderson, Second Assistant Postmaster General, in a talk at a luncheon
given in the Automobile Club of America by
the Aeronautical Chamber of Commerce.
The coast-to -coast service would be made
possible by an all-night flight between
Chicago and Cheyenne, Wyo., a distance of
a little more than 1,000 miles. Airplanes
carrying 800 pounds or more of San Francisco mail sorted and ready for the carrier,
for example, would leave New York early
one morning and deliver on the Pacific
Coast the next day, Mr. Henderson explained. He also told his hearers that contracts had been let for the illumination
of the air -mail field at Chicago. If satisfactory arrangements were completed at Detroit, he said, the first night postal flights
probably would be made between Chicago
and Detroit early next month.
Mr. Henderson also announced that air

mail to the interior of Alaska soon would
be in operation. He said that the Post Office Department now expends $185,000 a
year for inland Alaskan service, dog teams
being chiefly used in transporting the mail.
Two investigators were now in Alaska
mapping out air routes, he added, and he
believed the airplane would be cheaper than
the present modes of transportation in
Alaska.
Mr. Henderson's subject was "Night Flying." He said the Postal Air Mail had
been at work on this phase for several
months, in co-operation with illuminating
research corporations. A system of lighting
had been devised which assured a safe night
way from coast to coast, with the pilot at
no time out of sight of powerful beacons
casting beams of forty miles in length.
The illumination of the Chicago field will
follow as nearly as possible "daylight perspective."
The buildings will be flood
lighted and the field will be outlined with
light, red lights marking the landing spots.

Radio Concert inNewa
in London

C. JOHNSON & SON, Dept. S.I. 12
Racine, Wis. (Canadian Factory-Brantford)
Please send me free and postpaid your Instruction
Rook e, Homo Beautifying and Wood Finishing.
S.

M

1
1

The hest dealer in paints here is

1

1

MY NAME
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The attempt of L. Bamberger & Co., a
Newark department store, to play a radio
program for a London audience recently
succeeded in part. A great deal of interference from ships strung out along the
more than 3,000 -miles ocean path of the
wirelessed words was reported.
Employing only the regular equipment of
station "WOR," located on top of the store
building in Newark, the experimenters
picked 12.45 o'clock one morning recently as
a suitable time to try to speak in Newark
and to be heard in Selfridge's big department store in Oxford Street, between Regent Street and Marble Arch, London.
The first number sent out into the ether
was a snatch of song by a woman singer.
Then the orchestral music was dispatched
and finally Sir Thomas Lipton, who had
been invited to go to the Newark store from
a dinner to Argentine and New York police

M

officials in Manhattan,

Hear .1

started his speech
into the transmitting mechanism. The plant
broke down during Sir Thomas's remarks
and either this break or interference en
route prevented his words from making the
trip to London.
Mr. Hanson, in announcing the partial
success of the experiment, said that the message reporting the result had been filed in
London shortly after 6 o'clock, or about a
half hour before the sending from this
side had been broken off. The message, said
Mr. Hanson, came via the Radio Corporation of America and was signed by Gordon
Selfridge, proprietor of the London shop.
It read :
"Large crowds witnessed the reception of
the radio telephone test. Experienced much
interference from ships"`sparking.' Heard
your music and singing. Test successful.

Congratulations."

¡
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FREE X500.00

You G.

WORTH

FAPPARATU!

WITH THIJCOURIE

4

a penny of expense to you. You
YOU learn at home with tools and outfits we send you without
this wonderful easy course of
through
time
a
short
in
become a high grade electrical expert
free.
furnish
we
laboratory-which
home
your
study in
and experimental work a
Simply worded lessons and wonderful laboratory outfits make study
a big salary in a shorter
for
you
qualify
will
that
joy. Your absorb the knowledge and experience
the
best training obtainable
get
you
course-and
Study
Home
other
any
through
time than you can
anywhere when you join our great Home Student body.
This

Is

Board

No.

I

of the Series of Elec
use al

the free
trice' homelaboratary equipment (Size
24
which is given every student.

by

Our Diploma will start you in a big paying position.

54

inches.)

Learn Electricity at Home
in Your Spare Time
FVERY year hundreds of young men from
all over the world come to the residence
school of the School of Engineering of
Milwaukee to learn electricity in all its phases.
Yet we know that there are
thousands of ambitious men everywhere who aspire to big jobs in the
great field of electricity, but who
cannot conveniently leave their
present work to attend a residence
school. It is to train these men
that this extension division has
been formed.
We knew from our long experience that the
ordinary plan of teaching electricity by home study methods would not measure up to the
high standards set by the School of Engineering
of Milwaukee, so we originated our home experimental laboratory outfit and

instrument boards-equipped with actual, practical electrical apparatus-are furnished absolutely free to each student while studying.
These laboratories are not toys-but include the
same instruments and devices
which the electrical man meets

Just Like

of this wonderful new plan of
Board
studying electricity at lima.
No.

3

Going to
School

America's Greatest
Electrical School is Now
Brought to Your Home!
By our carefully perfected plan you can now
secure almost every advantage of America's
Board tio.

5

or

,brtilcal testing.

Board No. 7 of this wonderful new plan of
studying electricity at hires.

with in every -day work.

Greatest Institution of Electrical Education
right in your own home! In this way this
famous school now gives the most thorough
practical intensive home-study course in electricity ever offered! It is a specialized, graded
course built up on the most advanced ideas of
electrical instruction. Thorough, yet simple
texts-graphically illustrated give the electrical
principles which logically parallel the practical
experience gained in using the instrument boards.
This amazing new method of extension instruction quickly makes any ambitious man a high salaried, electrical expert!
Ten of these wonderful cleverly constructed

You Can Fill One of
These Big Pay Jobs

The field of opportunity for the
well -trained electrical man is practically unlimited. Billions of dollars are invested in this great
industry. Thousands of men are employed in it
-but the demand today is for men who are
trained specialists. These men command handsome
salaries-$2,500 to $6,000 and up to $lo,000 a
year and more. Why don't you get into this
fascinating, highly paid field of work?
The Milwaukee School of Engineering is the
largest and best equipped electrical school in
the U. S. We have 1100 students who are now
taking residence courses.

EXTENSION DIVISION

ENGINEERING
SCHMLof
of Milwaukee
Dept. FF12, 137-147 Broadway, Milwaukee, Wisconsin

Extension Division,
School of Engineering of Milwaukee,
Dept. PE 12, 137-147 Broadway, Milwaukee, Wis.
Please send me free and without any obligation on my
part full details of your special new home -study
course in Practical Electricity.
Name
Address

City
Age

State
Education
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MakeYoui self
WorthYoürWeÌht
n Gold

According to the chemists. a man contains enough
water to wash a pair of blankets, enough lime to whitewash a chicken -coop, enough phosphorus to make a
thousand matches, and enough sulphur to kill the fleas
on one dog. All this material can be bought at a drugstore at the junk price of 98 cents.
On the other hand, a man weighing 150 pounds, if all
gold, would he worth $20.76 per Troy ounce or about
$50,000, which, at 6 per cent interest, has an earning
power of $5,000 a year, almost $60 a week.
Are you junk or gold? Many thousands of other men
are proving themselves worth their weight in gold, or much
more. They rise to this value by developing their Bigger
Selves, by storing their minds with useful education.
Let us tell you, free of charge. how we are helping ambitious young men to become "worth their weight in gold"
during their evening spare hours, through a new kind of
correspondence instruction that brings "the most service
for the least money." You can't afford not to avail
yourself of this friendly counsel. Mark and mail the
coupon below.

SOME OF OUR 300 CORRESPONDENCE COURSES

Business Courses

Accountancy
Advertising
Banking
Better Letters
Bookkeeping
Business Arithmetic
Business Administration
Business English
Business Finance

Business Law
Complete Letter -Writing
Office Management
Public Speaking
Salesmanship
Secretarial
Show Card Writing
Stenography
Traffic Management

Agricultural Courses
Applied Psychology
Architecture

Insurance Courses
Mathematical Courses
Mechanical Engineering
Own -Your -Home Course
Plan Reading
Plumbing
Poultry Husbandry
Radio Engineering
Radio Telegraphy
Steam Engineering Courses
Structural Drafting
Surveying
Use of the Slide Rule

Technical and Other Courses

Automobile Courses

Building Construction
Civil Engineering Courses
Drafting Courses
Electrical Courses
English Courses
Factory Management
Foreign Languages

Foremanship

Highway Engineering
High School Courses

Vovatiouttl Guida nee

...Are you an ex -service Haan?"

Illustrating

Correspondence
Instruction

Y 141.C. A.
L

375 Lexington Avenue
Dept. 64-D New York City

Without obligating me. please advise regarding the
course in
Name

Full Address

(Please write plainly)

Keystone Institute
"The
A fully equipped

Service School"

school with expert instructors,
organized to give intensive instruction in
2 -Year Courses
Electrical Engineering
Mechanical Engineering
Accounting and Business Administration
16 weeks' course in Automotive Engineering
Day and Night Classes. Graduates are sought by
large and small industrial establishments and are
filling Important positions in all sections of the
country. Write for information on subject that
interests you, to Keystone Institute. Address
"The Principal," 133 North 4th Street, Reading, Penna.

5 Master Keys

Work like magic in emergencies or prove
whether your door or padlocks are burglarproof. Open and test thousands of different
Wks. Recommended by users in ten different nations. Most wonderful and only
keys of their kind. Send $1 today. Novel
key chain FREE with set.
MASTER KEY CO"

81

Manhattan Block,

MILWAUKEi. WIS.

New Ran e F Ilnderg Compuie
foT Gunnews
Two instruments which, it. is declared,
will revolutionize the art of coast defense,
are being exhibited in the Ordnance Department. and will later be installed at
Panama to control the fire of the big
guns in the canal defenses. The instruments
comprise a system of ranging and following
a moving enemy ship. They are electrically
operated and automatically add, subtract.
multiply, divide, and make allowance for
many factors controlling the flight of a big
shell.
Visitors to the larger coast defense stations often wonder how it is possible for
the gunners to hit a ship with a great projectile shot from a gun seventy or eighty
feet in length, when the enemy is thirty
miles away. In the days of the Civil War,
when small cannon shot iron halls weighing
fifteen or twenty pounds, the range was usually pointblank, the enemy ship loomed
large as a target and the gun pointer sighted
by gazing along the barrel.
The greater distances, weights and
charges used in modern mechanical warfare
call for more accurate fire. In future artillery duels, army officers say, salvos will
he exchanged at the rate of two or three
a minute, and between volleys changes must
be made in firing directions, and as there

Negative Gravity
Again
From the result of certain pendulum experiments Majorana was led to conclude
that a mass of lead exerted less gravitational force when surrounded by a jacket of
mercury than when not so surrounded. To
account for this he proposed a law of gravitation which is the same as Newton's law
when no matter exists along the line joining the two attracting particles, but which,
in the case that matter does there exist,
has an added factor of exponential forth
that causes a reduction of the calculated
force between the two particles. A Princeton astronomer has studied the consequences
of this law when applied to the solar system. If the presence of matter between two
bodies does diminish their gravitational attraction, then the attraction of the central
parts of a sphere is reduced by the presence
of the surface portions and the mass of
the sphere as calculated from its attraction
on other bodies will be actually less than
its real mass. In the case of the sun its
apparent mass would be only .33 of its real
mass, the correctness of Majorana's constant
of gravitational absorption being assumed.
For the earth the corresponding fraction is
.981, for the moon .997. We cannot disembowel the moon or a planet to find which
law, Newton's or Majorana's, gives the
correct value of the mass, but an application
of Kepler's Third Law, shows that the proposed law carries implicitly with it other
distances of the planets than those accepted
on the basis of Newton's law. The mean
distance of Jupiter from the sun would be
1.04 per cent less than the generally accepted value, and the planet's longitude
would not agree with its predicted value. In
the instance of the moon the new law would
require the application of a different accelerating force. Its introduction would play
utter havoc with the whole lunar theory.
We are forced therefore to the conclusion
that upon the hypothesis that there exists an
absorption of gravitational force in matter,
without change ill its inertial mass, the coefficient of absorption cannot exceed one
ten -thousandth of that derived by Majorana
from his experiments, and must be hopelessly beyond the reach of investigation in
the laboratory,

little time for this by hand calculation,
some accuracy of fire is lost to speed.
The new instruments will constantly make
these corrections. They are called the taris so

get computer and the battery computer.
They are directed by two high powered
telescopes located at fixed observation stations in the vicinity of the harbor defense.
On sighting an enemy ship the observations
are transmitted electrically to the two calculating instruments, where the exact location of the enemy ship is computed.
These new instruments, the fruit of severeal years' constant work and experiment,
predict the advance location of the moving
enemy, make allowances for the temperature of powder, type of shell, atmospheric
pressure, direction and velocity of the wind
and the drift of the shell caused by the big
gun's rifling. Under the present system all
these factors are added, subtracted and
otherwise checked up and accounted for, by
human range finders.
A great advantage of the 'new system,
which is called the Ford artillery computer
system, is that provision is made for using
airplane observations in the control, so that
firing can be continued even though the enemy is obscured from the land observation
posts by smoke screens or other causes.

CARTRIDGE PISTOL
BLANK
Protection against urglars, Tramp.. Dogs PRICES
&

50c.
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POST
PAID
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Price 50e. Superior queuty $1.00 post.
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phere.
Johnson Smith & CO., Dept. 940. 3224 N. Halsted St. Chicago

Experimental Electricity Course in
By S. GERNSBACK and H. W.

20 Lessons

SECOR, E. E. A.

Course of the theory and practiçe of Electricity
for the Experimenter. Every phase of experimental electricity is treated comprehensively in
plain English. New experiments were described
and explained and nearly every application of
Electricity in modern life is given. 160 pages
400 illustrations. Flexible cloth cover, 75 cents
postpaid. Stiff cloth cover, $1.25 postpaid.
EXPERIMENTER PUBLISHING COMPANY
Book Department
53 Park Place
New York City

-

$700
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Hours

That's what Ryan made by wearing this Mystic
Egyptian
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OWN YOUR OWN BUSINESS
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Learn by our new co-operative system.
You earn while learning. We help you make money
from the start.
$5.00 starts you. Send money order now. Start today.
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CHARLESTON HOROLOGICAL COMPANY
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Review

ELECTRICAL ENGINEERING TESTING. By G. D. Aspinall Parr, M.Sc. Hard
covers, size 5%"x8%". Published by E. P.
Dutton & Co., New York City.
This excellent book is too full to be adquately
reviewed in the space at our disposal. The greater
part of the work is devoted to the subject pure and
simple of engineering tests, illustrated by diagrams
for the most part, and a very full presentation of
formulas is given, avoiding however, or rather not
using, the higher mathematics. The formulas used
and all demonstrations come within the limits of
anyone with a rudimentary knowledge of algebra,
and yet cover a very wide range of work. As we
approach the end, a somewhat more practical
portion begins, illustrating such things as the different
ways of joining wires and cables, descriptions of
various apparatus, such as the potentiometer, various
bridges, steam pressure indicators, and the application
of the planimeter to their graphs, and quite a
quantity of standard apparatus for electrical measurements is described and illustrated. An index of over
twenty pages closes this work. We recommend it
to our readers.

BLUEPRINTING AND MODERN PLAN
COPYING. By B. J. Hall, M.E. Hard

covers, size 5%"x8%". Published by Sir
Isaac Pitman & Sons, Ltd., New York
City.

The firm of Sir Isaac Pitman & Sons are publishing
a number of technical books, distinguished as a
rule by being of limited and reasonable price. This
little work within its one hundred and thirty pages
treats of various ways of reproducing drawings,
whether by plain printing or by photography. The
latter method covers the much used photostat process.
whose advantage is not only that it gives a more
agreeable picture than the blueprint, but that it can
reproduce a subject which is on opaque paper and
printed on both sides. Both blueprinting and photostat work minutiae and appliances for carrying them
out on the large scale, where much work is to be
done, with a number of adequate illustrations, are
comprised in the pages. Anybody can make a blueprint, but when it comes to turning out large ones
in quantity and rapidly, adequate appliances must be
used, and such are described here.

THE NATURE OF ANIMAL LIGHT. By
E. Newton Harvey, Ph.D. Hard covers,
size 5%"x8%". Published by J. B. Lippincott Co., Philadelphia, Pa.
Professor Harvey in one hundred and sixty-one
pages of text gives a remarkably full treatise on this
recondite subject. For years past we have heard
about cold light, and it is definitely certain that the
efficiency of our light producing appliances, when
compared to animal light, such as that evolved by
the firefly, is deplorably low. If a tungsten filament
could be made to radiate cold light, such as the
firefly produces, its efficiency would be fairly startling
to us compared with the present ratio. In the book
under review, there is an interesting mixture of
physics and biology, and Professor Harvey shows
himself thoroughly at home in both. The classic
subject of course, as an example of high light producing efficiency, is the firefly, and very remarkable
results or even absence of results, owing to the almost
small quantity of heat which it radiates, show what a
wonderful light producing machim. the luminous
insect is. The book cannot be too strongly recommended to our readers. A bibliography of nearly
fifteen pages of fine print in the words of the author
includes, "A few of the enormous numbers of papers
on luminescence."

INVENTION THE MASTER KEY TO
PROGRESS. By Rear -Admiral Bradley
A. Fiske, LL.D. Hard covers, size 51/1"x
814". Published by E. P. Dutton & Co.,

New York City.
It is not often that we have td review a book of so
literary a cast as this one. Admiral Fiske goes far
back in history, treating of invention in primeval

time, in the Orient, in Greece and in Rome, before
beginning what we would term the modern era of
invention. This is the early part of the twelfth
century, and although this is the earliest period in
which we read about gunpowder and the manufacture
of paper in Europe, the Admiral believes that both
were invented long before this period. Paper was
undoubtedly in use in China in the very early ages.
It is interesting to find a considerable quantity of
ethics in the text, showing that Admiral Fiske is a
thinker whose horizon is very extensive. As it is
usually to be expected however, the Admiral is not
quite correct in his version of Galileo and the theory
of Copernicus, for Galileo failed in proving the
theory, but merely upheld it by analogy. We refer
him to the Encyclopedia Brittanica article on
Galileo as a good presentation of the subject.
(Continued on page 813)

How Tall Will You Be
When the Boss Comes

With Ilis SalaryYard-Stick

A -measuring

When you were a little lad the old folks
used to scratch a mark and measure your
height with a yard -stick.
You've got your full physical growth
now. But how about your growth in
business? Are you growing? Your
weekly salary will show you that.
Mechanical Drawing is your chance to
grow "tall" on salary. In a short time
the Columbia School of Drafting can help
you measure up 'to the $5,200 a year
mark. One of our students recently received $275 for one drawing that took
him only three days to draw. And that
was an extra, outside of his salary.
Make $35 to $100 a Week. We will train
you to be an expert Draftsman in your
spare time at home by mail. There's
lots of room for you if you begin now.
Promotion Is Quick. WE'LL QUALIFY
YOU for a high -salaried position in the
drafting field and keep you in touch with
openings for draftsmen in the big machine shops, industrial plants and United
States Government departments. Men
who start as draftsmen are often advanced to Chief Draftsman, Chief Engineers, Production Managers, and so on.

Get the RIGHT Training. Mr. Claflin, the founder
and director, stands personally in back of the
Columbia School of Drafting. You spend no time
in long-winded theories-useless and expensive to
you. You start on actual drawing the day you
receive your first lesson.
You Need No Previous Training. The course is
easy to understand and easy to follow. Many

students are qualified even before they complete
the course.
Success Calls Men of Action Only. If you are
a man of action clip the coupon now and show
that you are a man of action. Keep right on
top of this opportunity to make real money.
Don't go looking for a pair of scissors. Tear the
coupon oft and mail it right now.
We have a special offer to those who reply
promptly. Get started now.

WHAT WE GIVE YOU
Practical Problema. You are carefully coached in
practical drafting work.
Diploma. The diploma we give you on completing the course attests to your proficiency as a
Draftsman. It is an "entering wedge" to success.
We Help You Get a Job. We help you get a
position as a practical draftsman as soon as you
are qualified.
Personal Instruction and Supervision Throughout
the Course. You receive the personal instruction
and help of Roy C. Claflin, President of the Columbia School of Drafting and a practical Draftsman of many years' experience.
Draftsman's Equipment. We furnish you with a
full. set of Drawing Equipment and Drafting
Instruments as shown in the picture below when
you enroll. You keep both sets on completing
the course.
Consultation Privileges. You are free to write us
at any time for advice and suggestions regarding
your success.

Free . Subscription to Draftsman's Publication,
"The Compass." You are given free a subscription to our helpful, inspiring publication, "The

Compass."
Free Book. Send in this coupon today. Immediately on receipt of it we will send you our book,
"Your Future in Drafting," which tells you all
about our new method of teaching mechanical
drawing and gives full details of our special offer
to those who reply promptly.

Columbia School of Drafting
ROY C. CLAFLIN, President

Department 1882

14th & T Sts., N. W.

Free Outfit ng

We give you free with our course this professional drafting outfit. It is yours to keep
a., when you complete the course.

Washington, D. C.
FREE BOOK COUPON

COLUMBIA SCHOOL OF DRAFTING,
Dept. 1882, 14th & T Sta., N. W., Washington, D. C

Enter my name for a free subscription to "The

Compass" and also send me, without charge, your
illustrated book on Drafting, telling me how I can
secure your complete Home Study Course and your
help in securing a position as Draftsman.

Name

Age

Address

City

State
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Motor Hints
LIMOUSINE LIGHT

(Continued from page 760)
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read. Present-day cars are, as a rule equipped with the usual dome lights, but these
lights often can not be used, for the reason
that interior car lighting in many cities is
prohibited. Also, when a chauffeur is
driving in the night time, the interior dome
light throws bad reflections upon the glass
wind shield in front of him, and it is therefore
safe to have the interior of the car all lit
IT'S all like a fascinating game-this not
On the other hand, even the best dome
new home -study method of learning up.
lights do not throw a good light on newspapers
cartooning. You start with the basic or
magazines. What is wanted is something
principles of cartoon -making. Then you that
does not disturb the chauffeur or violate
learn the little tricks of originating car- the traffic
rules, and at the same time will give
toon -ideas, the secrets of action, expres- the occupant light for
reading for
half or
sion, and exaggeration. You progress three-quarters of an hour which the
he spends
rapidly through serious cartooning, riding home.
comics, caricaturing, sport and animated
The idea shown on our cover and also in the
cartooning until almost before you sketch herewith
was originated by Mr. H.
realize it you are drawing striking car- Gernsback, who tried
out the scheme successtoons that SELL. Many students of this fully.
method have sold enough work while
The device is very simple. It
of
taking their courses to pay for them an ordinary wooden board about consists
12 inches
many times over!
long and 8 to 9 inches wide. At the head of
this board is provided a sort of shallow box,
which has one or two electric light bulbs,
Learn cartooning this easy way. Never has which by means of reflectors, emit light rays
the demand for cartoons been so great. Today
almost parallel to the surface of the board.
magazines, newspapers, advertisers and movies use
When a newspaper or magazine is placed
them by the thousands. No matter how poorly
you draw now, you can quickly qualify for one of
upon this board, it will be lit up, but no light,
the attractive positions in this fast-growing
or very little, will be diffused in the interior
business.
Just think of earning $3,000 to $20,000 a year of the car. The light, it will be noted, is
for this work that is play. Successful cartoonists
where it should be, namely, on the print; it
often get $25 to over $100 for single cartoons.
does not shine into the eyes of the user. An
Then there is the joy of the work itself-the thrill
ordinary flexible cord is attached at the head
of seeing your own cartoon -ideas in print.
of the board, and this cord at the end has an
ordinary telephone plug that can be secured
at any electrical or radio store. A telephone
Mail coupon today for our handsomely illustrated book, which is crammed full of up-to-date
jack is then let in anywhere in the frameinteresting facts about
work, either in the side of the car, or behind
cartooning. It gives you
the chauffeur's seat. When connection is
an outline of the whole
field of cartooning, dedesired, all that it is necessary to do is to
scribes the opportunities
plug in the light, and when one has finished
for you in this business,
reading it can be unplugged and the board
and explains in detail
all
about this new
can be placed under the cushions or in some
method which makes carother convenient nook in the interior of the
tooning so pleasant to
machine. The device, once tried, will always
learn. Send for it
today !
be used.
WASHINGTON SCHOOL OF
It is known that when riding and reading
CARTOONING
the eyes tire very quickly when the arm rests
1099 Marden Building
on the usual arm rest provided in autoWashington, D. C.
mobiles. It has been found that when the
arms are pressed tightly against the body
Washington School of Cartooning,
1099 Marden Bldg., Washington. D. C.
and the newspaper is held between the hands,
Please send me your Free Book on Cartooning,
the newspaper or magazine will shake at the
and details of your home-study method.
same rate as the body, in practical synchronism with it, and there will be no strain upon
Name
the eyes, no matter how hard the car shakes
(Please write plainly)
when passing over any unevenness in the
Address
road.

Learning'

Cartooning
This New Easy Way

Over $100 a Week

Send for Free Book

City

State

If under

16,

state age

THE MIDGET "FIVE -IN -ONE" SLIDE RULE
le a combination Mannheim, Log -Log
Add and Subtract, Polyphase^ and

It will instantly add,
and
binationinvolving
numbers, fractions, decimals and mixed numbers.
Gives every possible root and power
of every quantity. The graduations
printed on metal, coated with
wohite celluloid and are grease and
waterproof. While it is the most versatile calculator ever invented, its operation la i qleand easily understood.
Diameter 4 inches.
Price with 16 page Instruction Book,
extra.
Caattaiogoe Free. Your money
back If you are not satisfied.
Niles, Mich.
Binary Slide Rule.

CILSON SLIDE RULE CO.

Single Acting High Speed
Model Steam Engine
Type Q. Stationary-l' bore x
I
stroke. Weight, 8 lbs. 6 ozs.

t'

Price complete $17.00, forwarded prepaid. Many other types

model Engines, Boilers, Boiler and Ships' fittings. New and
enlarged edition of catalogue. 20P (refunded on first order.)

Bathe Mfg. Co., Dept. 2.5214 Woodland

Ave., Phila., Pa.

Down Brings This

Brand -New Typewriter
Pay the balance in small monthly payments. We will
ship the typewriter to you for ten days' free trial.

The Annell' is Standard in size, appearance, construction and mechanical operation, with an action so
smooth and a touch so responsive as to be a source of
constant pleasure to the experienced operator, and
making the progress of the novice immeasurably
easier. It turns out beautiful work. The type is clear,
clean-cut, hard; the alignment and spacing are utterly
perfect. The speed is unlimited; no operator can
crowd the Annell'. Extremely simple construction,
it is trouble-proof, sturdy, and will last in
a business
time. It embodies the ideas and experience of lifemechanical geniuses who have been making typewriters
and typewriter improvements for generations.

Every Operating Feature

-

The Annell' has every late -style feature and modern
operating convenience
each letter completely
visible as written (together with all the previous
writing), Back Spacer, Tabulator, Two -Color Ribbon.
Right- and Left-Hand Shift Key, Shift Lock, Margin
Release, Adjustable Line Spacing. Adjustable Margin
Stops, Paper Release, Automatic Line Spacer on
Carriage Return, Adjustable Paper Fingers, etc.. also
the 42-key, 84-character Universal Keyboard.
Rubber cover and all extras shipped with each machine.

Big Saving-Over

a Year to Pay

We are the only company selling a Standard 42 key, 4 -Row. Brand -New Typewriter direct to the
user by mail at practically the wholesale price of

other high-grade typewriters. Our remarkably low
price and monthly payment plan enable you to buy
brand-new typewriter easily and conveniently-overa
a year to pay.

Fully Guaranteed

We protect you with an ironclad guarantee against
any flaw in material or workmanship.

No Risk-JO-Day Free Trial

We will prove its high-grade quality by
the Annell' to you for ten days trial. Use it onsending
any of
your work. If not satisfactory, return the machine
to
us. We will refund the express charges and any
money you have paid, and the trial will cost you
nothing. You are the only judge. Could anything be
fairer?

Send for Information, or Send the Coupon
Send coupon or a postal today for full
tion about the greatest of all typewriterinforma_
offers.
Don't miss it. Act now.

ANNELL' TYPEWRITER CO_
505 No. 230

East Ohio Street, Chicago

L

NOT AN ORDER -MAIL TODAY 91,
ANNELL' TYPEWRITER CO.
505

No. 230 East Ohio Street, Chicago.

Send me complete information about your
wonderful typewriter offer. This places me
under no obligation.

GARDEN HOSE TO AVOID FIRE
HAZARD FROM BATTERY
To avoid repetition of a fire, which a
local motorist experienced recently from
a short-circuit on one of the wire leads adjacent to the storage battery, this motorist
has adopted the means shown in the present
sketch to safeguard the car. In the instance referred to, the battery wire came
in contact with part of the frame of the
car. The insulation was cut through and
the wire shorted, heated and started the insulation burning, with the result that the
flame soon reached the upholstering of the
seats.
Through the efforts of another motorist
with a chemical extinguisher, the flame was
kept from the gasoline tank. After this exciting experience, the battery was rewired,
and a four -foot length of hose added to keep
the wire out of contact with the car frame,
rods, pipes, etc. This improvised insulator

SAVE $ MAKE $

Anyone with the aid of ELECTRICAL
KINKS can do their own wiring and
repairing of bells, lighting, garages.
irons, vacuum cleaners, washing machines, etc., $1.00 an hour easily
made in spare time working for
others. ONLY $1.00 postpaid or C.
O.

D.;

131 pages.

15

illustrations.

Satisfaction guaranteed. SPECIAL
OFFER. Ask how you can get this
book FREE.
HOME 8001( CO.
388CB Arcade Bldg., Cleveland, Ohio

CUSTOM
TAILOR MADE
FIT YOUR INDIVIDUAL
TO

CAR
Made ln our custom shops
after your order la re-

ceived, Weehipordinain 2 or s drei
$4a40 and oily
fact st sum teedrwhend
Parcels Post Paid mod:fOte r á.gg1v1 n. ou
can sally ppiy it yourand
fastenere.furnish atalogNo. 11
theukm¢a
fefrree
LIBERTY TOP & TIRE CO., Dept. E-4, Cincinnati, O.
1

for
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was cut partly across at the center and the
leads, carried through each section to lead
them to the proper terminal of the battery.
G. A. LUERS.
Contributed by

Garden hose
on wire

Easy to Hold

Here's What You Need
to Get Ahead in the
Big Electrical Field
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This famous Croft Library will save you
much hard experience --help you to solve
your daily problems --lead you the shortest
way to higher work and better pay. Examine a set free.

they will last a
lifetime.

The opportunity in the electrical field is a

great and varied one-almost limitless. Take
advantage of it by making yourself a wellGomel hase

s/i' a/ c'en/er lainserf wire

It Frequently Happens That the Heavy Lead Wires
from the Car Storage Battery Have Their Insulation
Scraped Off in Places, or Else Rotted Away, With
the Consequent Danger That a Diastrous Short Circuit May Occur. These Heavy Wires Are Best
Enclosed in Short Lengths of Garden Hose, Which
Provides a First -Class Insulation Easily Installed.

OPERATING MAGNETO HORN
WITH BATTERY
At various times it is desirable to use
the horn when the engine is not running.
This is not possible with the average Ford
but i f it has a battery the horn can he made
to run on battery.
Secure an ordinary buzzer or make one
out of an old spark coil as I did, by connecting the vibrator in series with the primary winding, as shown in the sketch.
Mount the buzzer on the board above the
horn or any suitable place and connect as
shown in the diagram.
If a spark coil is used, better results can
be obtained if the high -voltage contact is
connected to the other binding post or to the
f rame.
Good results can be obtained with this
'horn and it will be found serviceable when
the engine is not running.
Contributed by
W. W. FOSTER.

informed electrical man, ready for any practical problem.
The hundreds of fundamental things that
you ought to know about electricity are here,
worked out with the plainest explanations and
the freest illustrations. So clear are the
descriptions that the great Edison wrote to
Terrell Croft, the author of this set, and said:
"Your method of explaining by analogy with
things everyone knows, and the simple illustrations, make your work one of the best that
I have yet seen."
In this wonderful set of books, Terrell Croft takes
you by the hand, as it were, and leads you through
his years of rich experience as a practical electrical
worker and engineer; tells you the "how" and the
"why" as he would if you were a younger brother that
he was coaching.
All this practical information has been arranged in
books that are well adapted to spare -hour reading, so
that on the car, at home, at the noon hour, or at any
other time, a Croft volume in your hand will be the
means of putting more money-earning knowledge of
the electrical business into your head.

Seven reasons why the

Croft Library leads

3

In the Croft books you will find complete, detailed and up-tothe-minute information on electricity, from the simplest principles
to complete and economical operation of a central station. You
will be told the things you need to know about motors, generators,
armatures, commutators, transformers, circuits, currents, switchboards, distribution systems-electrical machinery of every type,
installation, operation and repair-wiring for light and powerhow to do it mechanically perfect in accordance with the National
Electrical Code-wiring of finished buildings-underwriters' and
municipal requirements-how to do the complete job, from estimating it to completion-illumination in its every phase-the
latest and most improved methods of .ighting-lampa and lighting

makea
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McGraw-Hill Book Co., Inc.
Seventh Avenue, New York

Send for your set of
these pay -increasing
electrical books today and judge their
value for yourself.
No salesman will
call.
You may
have 10 days in
which to decide
about buying.
Interrupter or Vibrator, Together With
Primary and Core of An Old Spark Coil, Mr. Foster
Shows Us How He Operates an A. C. Magneto Type
of Horn From a Battery.
By Using the

NEVER TOO COLD TO SNOW
Scientifically speaking, it's never "too cold
to snow." says S. K. Pearson, Jr., of the
United States Weather Bureau.
"We all know," he tells us, "that it snows
in parts of Canada and in our Northwest
when the mercury registers far below zero.
Our worst blizzards have either commenced
with a very low temperature or terminated
with the mercury near zero."
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Every page of this 3000page Library Is taken from
,very -day electrical practice.
r roft deals only with the
kind of problems you meet in
,our daily work.
2The author's knowledge of
electricity has been obtained
through actual shirt -sleeve
Beginning as an
practice.
apprentice lineman he went
through the various stages of
wireman, draftsman, etc., until he attained the position of
electrical engineer with one
of the big electrical manufacturing companies. Now he
his own consulting
coheads
mpany.
Seven years of thought,
time and effort were put into
these great books. In them
you will find all the essentials of modern electrical
practice. Their thoroughness
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The books contain nothing
but live, practical material.
They are kept up to the minute by periodical revisions by
the author. Every electrical
worker will appreciate the
value of this.
Everything In the Library
clearly
is clearly written
illustrated. Every man able
to read and write can understand and use them. Yet
they are neither elementary
nor amateurish.
The flexible keratol binding
of the Croft books makes
them ideal for either workshop or home library. They
easy to handle-and they
iarell last.
The worth of any set of
books is usually indicated by
its sale. Over 30,000 electrical
beginners and exworkers
are now using the
perts
Croft books. There's a sound
reason for this popularity.
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Und Your' Own

Reflectin
Telescope
By C. E. BARNS

(Continued from page 758)

E
"Dont tell me

you never had a chance!

"Four years ago you and I worked at the
same bench. I realized that to get ahead I
needed special training, and decided to let
the International Correspondence Schools
help me. I wanted you to do the same,
but you said, `Aw, forget it!' You had the
same chance I had, but you turned it down.
No, Jim, you can't expect more money until
you've trained yourself to handle bigger
work."

There are lots of "Jims" in the worldin stores, factories, offices, everywhere. Are
you one of them? Wake up! Every time

you see an I. C. S. coupon your chance is
staring you in the face. Don't turn it down.
Right now over one hundred thousand
men are preparing themselves for bigger
jobs and better pay through I. C. S. courses.
You can join them and get in line for
promotion. Mark and mail this coupon,
and find out how.
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6181C, Scranton, Penna.
Without cost or obligation on my part, please tell me
bow I can qualify for the position or in the subject before
which I have marked an X:
BUSINESS TRAININO DEPARTMENT
Business Management
Salesmanship
D Industrial Management
D Advertising
13 Personnel Organization
13 Better Lettera
Traffic Management
Foreign Trade
Business Law
Stenography and Typing
Banking and Banking Law
D Business English
['Accountancy( including C.P.A.) (3 Civil Service
Nicholson Cost Accounting
D Railway Mail Clerk
Bookkeeping
D Common School Subjects
Private Secretary
D High School Subjects
Business Spanish D French D Illustrating
TECHNICAL AND INDUSTRIAL DEPARTMENT
D Electrical Engineering
D Architect
Blue
Print Reading
D Electric Lighting
Mechanical Engineer
D Contractor and Builder
D Mechanical Draftsman
Architectural Draftsman41,
Machine Shop Practice
D Concrete Builder
Railroad Positions
D Structural Engineer
Gas Engine Operating
Chemistry D Pharmacy
Civil Engineer
Automobile Work
and Mapping
o Surveying
y
Metalur
Agrcultu e and Poultry
Steam Engineering
/ladle
Mathematics
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VIOLIN
The

Virzi "Tone Producer"
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stalled in the violin or piano.ill render the tone free and clear ea a
bell, mellow, beautiful and brilliant-more than
other existing
world. Try h and compare. It is recommended and need by
Kthe
reisler, Casale, Heifetz, Batti and other great artiste. Wie for
booklet. If not satisfactory money rfunded. We send instruments
No.607 Flfth Ave., NEW YORK CITY
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ratio when the diameter is only doubled;
that is, a ten -inch gives not twice but four
times the power of a five -inch, and other
sizes in due proportion. I have a nine-inch,
of sixty-eight inches focal length, and the
difference between them is to the very
marked advantage of the larger.
The construction of the mounting we will
take up in a later section of this paper;
but as a preliminary injunction I would
recommend beginning the construction of
the mounting simultaneously with the work
on the mirror. The reason is a very human
one-for the process of grinding and polishing is so engrossing, with enthusiasm
growing apace with each stage of development, that the desire to put the finished
product to test on the heavens is a very
natural one; and if one must wait for the
mounting after having struggled so long,
although interestedly, with the speculum,
and then be compelled to put off the finishing processes till after the mounting is
built, one's enthusiasm suffers something of.
a check. It is one of the greatest delights
in telescope building to be able to slip the
finished product right into the tube under
the stars and give it its first real try -out,
and for that reason I always counsel novices
to do the work simultaneously. Besides,
the construction of the mounting will be
found to he a pleasant relief from the
rather monotonous labor over the grinding -

Eddie Elkins and His Orchestra, nationally known

through their Columbia

records, use and endorse
Conn instruments.
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There's a bigger demand than
ever for players of saxophone,
trumpet, trombone or tuba in
dance and theater orchestras
everywhere.
You can qualify' for a wellpaying engagement, either whole
or part time, through a short period of pleasurable practice with a
Conn.

Easiest playing instruments made.

Exclusive features and Improvements.
Used and endorsed by symphony players as well as leading jazz orchestras.
Free Trial. Easy Payments, Send
postcard for Free Book and details; mention Instrument.
C. G. CONN, LTD.
1256 Conn Bldg., Elkhart, Ind.
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With the differences between refractors,
and reflectors in general and the laws and
rules which govern their optical principles,
we need not deal in this paper, since any
good encyclopedia will inform the novice
fully and accurately, on this point and as to
the different forms of the reflector. We
will concern ourselves with only the practical side of constructing a Newtonian, socalled, since Sir Isaac Newton constructed
the first one with his own hand-a tiny
thing of only two inches aperture-exhibiting it for the first time before the Royal
Society of England. Yet from this tiny
model able men have developed the reflector
till now (culminating in the great hundred inch mirror at Mt. Wilson), the instrument
of the future is undoubtedly the reflector;
for whereas, owing to the enormous cost
and difficulties of construction, the limit of
refractors has about been reached, no one
can predict what great reflectors will yet
be mounted and put to the highest uses,
chiefly in the domain of celestial photography. A preliminary reading-up on this
subject, using such authorities as almost any
public library affords is recommended.
Having decided upon the size of your instrument, the first step is to procure your
glass for the speculum. As only the surface -reflection is used, so-called optical glass
of lens fineness is not necessary. This is
fortunate, else the initial outlay might run
into some hundreds of dollars instead of
only five or six dollars for a selected piece
of plate glass cut, let us say, ten inches
in diameter, ground at the edges, free from
scratches and surface flaws, and as thick
as possibly can be obtained of any corn
mercial plate glass dealer. This may be
two inches, but more likely one and threequarters, or at least one and one-half inches
thick; but anything thinner for a ten -inch

1.:
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is not recommended. Secure at the same
time another disc of glass of the same size
and grade, though it need not be more than
three -fourths of an inch thick. This will
serve as a "tool" upon which the grinding
is done.
As you value peace in the family, do not
attempt speculum -grinding within the four

walls of your neatly-groomed home; for
with the drippings of carborundum, emery
and jeweler's rouge, the immediate region
of the grinding -post will be pretty well
messed up before your pleasant labor is
done, and your clothes and person generally
(in spite of an enveloping apron), will resemble a potter's at the close of a busy day.
Choose rather a shed or some sort of an
outhouse before an open door affording
light and air as well as a pleasant prospect,
perhaps, for the work grows tedious at best
after the first few hours. A twenty -gallon
iron Standard Oil drum, filled with water
to give it weight, resting on a stout box
filled with crushed stone, itself standing on
the solid earth through a hole cut in my
observatory floor has afforded me a solid
foundation for the tool which is securely
cemented on the drum-top, perfectly level,
and of a convenient height for steady work.
The more light and airy the surroundings
the more pleasurable the work becomes.
A template for testing the curvature of
the mirror is easily made and is quite indispensable. Having decided on a ten -inch
speculum, let- us say, you will next determine the degree of curvature-in other
words, the focal length. The degree of
curvature may be anywhere from six -to -one
to twelve -to -one, a reasonable average being
about nine -to -one. This gives you a focal
length of ninety inches, for a ten -inch mirror. Lay down a straight piece of batten
twice the focal length, or one hundred and
eighty inches, on some bare floor. Drive
a nail in one end, securing it sufficiently to
serve as a fulcrum, measuring the exact
length on the rod and driving a sharp tool
through the wood so that when it is moved
from right to left the tool will scratch a
curved line beneath. A flat piece of zinc
may thus be marked so that with a pair of
tinner's shears a satisfactory template can
be made. As this metal gauge represents
the approximate curvature of your mirror,
as the grinding proceeds your progress can
be noted by standing the convex edge of
the template across the mirror at its center.
When the grinding has reached a point
where the template fits the concavity of the
glass, the fine grinding and polishing may
begin.
Another way of testing your progress
is to cover the speculum with warm water
(never cold, or you will crack your mirror),
and hold the glass in the sunlight where it
will throw an image on the wall at about
the focal distance-ninety inches. At first
this image will be almost as large as the
mirror ; but as the grinding proceeds, the
image on the bare wall or white sheet of
paper, will be seen to grow small, till at
last it will appear as a burning bright spot
about the size of a half -dollar, at which
point grinding may cease.
As an abrasive I used various grades of
emery on several mirrors, but for rough
grinding carborundum is far superior, working much faster. Secure half a pound
each of five or six grades from "40" to "200,"
and a pound of the finest emery -flour for
the finish. Two hours' grinding with each
of these grades, finishing with the emery,
will bring the desired curvature to the glass
perhaps even less time than that; but
if you get your full concavity within nine
or ten hours (working from twenty minutes to an hour a day), you will do well.
A teaspoonful of the abrasive mixed to a
thin paste with a little distilled water is
sufficient for each grinding; and before
;
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How long will your
boy's Christmas last?

In a month most of a boy's presents have
lost their first charm and Christmas
is only
a happy memory. Why not give your
boy
an eight months' present this year-one that
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resuming operations the day following, wash
off the glass thoroughly. Especially as you
proceed from one grade to another, wash
off every grain of the preceding grade, else
you will have pits and scratches which will
be very troublesome to grind out.
Most amateurs find the grinding comparatively easy, but the polishing long and
difficult. This is mainly because they have
not carried fine grinding far enough.
A wonderful surface may be obtained by
using the emery in various grades of suspension. Place the pound of emery in a
fruit -jar and nearly fill with distilled water.
Shake well and let it settle one minute.
Pour off the water into a second jar and
spoon out the emery down within a half inch of the bottom where the heaviest grains
have settled. Shake this emery in the second jar of water and let stand for ten minutes. Pour water into jar 3, and spoon
out the top half of the emery, proceeding
as before, allowing the abrasive to settle
for one hour. The final "washing" should
be ten hours or more, this last grade being
of course the very finest emery dust. By
using the top layers of each grade, and
washing between, giving each ten to fifteen
minutes' grinding, the surface of the mirror
will leave a texture that will make polishing
comparatively easy.
In grinding I use three circular strokes to
one straight across; in polishing, the straight
stroke is preferable. In making each turn
in the circular stroke it will be noted that
one-third of the mirror is off the edge of
the tool all the time and the central portions
always grinding-which accounts for the
puzzling phenomenon of increasing concavity. I never use extra pressure than the
weight of the glass. With every stroke
I turn the speculum by the handle an inch
or two, at the same time taking one step
to the left around the post, making a complete circuit about every ten or twelve
strokes. Thus the grinding proceeds evenly.
The method of polishing is exactly the
same as the grinding except that the tool
is now covered with a layer of black pitch
and instead of an abrasive, red oxide of
iron, or jeweler's rouge, is employed as a
polishing agent. I have had the best success with Snow's grafting wax (to be had
of almost any dealer in horticultural supplies), being of just the right texture and
free of any foreign matter, and neither too
soft nor too hard. However, ordinary commercial pitch will do, melted and strained,
with a little turpentine added to soften it,
so that when cold it can be easily dented
with the thumbnail. While warm, but not
too hot, flow the pitch over the tool to the
depth of a quarter inch; then having first
wet the speculum with castile soap and
water, press the mirror down on the wax,
moving it around and around till a perfect
impression is obtained. Before it is quite
cold, lay a straight -edge across the tool
and with a knife dipped in soapy water
cut V-shaped grooves clean across the face
of the tool about an inch apart, then another
series crosswise so that your tool is now a
series of inch -wide squares. Clean the tool
with soap and water and let harden.
Place a pound of the' rouge in a jar of
distilled water, shake and let stand overnight. Pour off the water (leaving about
an inch to cover), and spoon off only the top
portions for polishing. Cover each square
with this washed rouge, and proceed to polish with a straight stroke,, twirling meanwhile and keeping in constant motion around
the post. Within twenty minutes or so
the center will be seen to brighten, and little
by little the whole concave surface of the
speculum will polish. As a finishing to this
process-for you cannot have too brilliant
a surface-I have used with success a coating of pure beeswax over each wax -square,
the melted wax laici on very evenly with
;

You Can Be Alluring
Increased circulation, enriched

blood and banishment of disease
will clear your complexion, increase
the lustre of your eyes and make
you feel and look young.

Renlifjä

Violet Ray

is easy to use in the treatment of

rheumatism, neuritis, neuralgia and
over one hundred diseases of the
nerves and blood. It is probably the
only really scientific treatment that
can be used in your
own home with immediate results. Write today for full information.
Renulife Electric Co.
1219 Newberry Bldg.

Detroit, Michigan
(In Canada: Pitt St. E.
Windsor. Ont.)

ELECTRICITY

-Taught

By Practical Men

If you expect to become an eieotrieal expert In four
months this is not the ad you are looking for. Being
an electrical engineer is a real job and cannot be
learned over night. Haphazard methods of tnstoielion may get you by for a time, but will not give you
the solid foundation that opens the road to the biggest positions. You cannot learn everything about
electricity in a few months. Steinmetz is still learning; and Marconi adds to his knowledge daily.
I am in business to teach men who are earnest in
their desire to get ahead and want the real electrical
foundation. I can give you the training, but how
fast you get ahead, or how much you earn, depends
on you. I give you a thorough teaching In Electrical
Engineering Principles and Applications; you learn
how and why to apply them.
You can get this training without losing a day or a
dollar from your present work.
Learn at home in
your spare time. Hundreds of Burgess trained men
have proven this and are earning bigger salaries.
Burgess Home Study Methods are approved by Elec
trieal Engineers. If you are earnest to succeed in
any branch of Electricity write us today. You cannot reach the top unless you start right. Let me
show you how I teach men so they keep on going.
Write me today for the Burgess
catalog on 'Electricity" telling you
of opportunities open, and how we
teach by the Burgess Method.
Tako the surer road to success:
Write Burgess.
York Burgess, Consulting Engineer.
BURGESS ELECTRICAL SCHOOL
745 East 42nd St.. Dept. 12, Chicago, Ill.
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a single stroke of a fine surgical gauze

brush. The best wax for this purpose is
that used by bee -raisers for f oundationcomb. It comes in sheets and is highly
refined and dustless, and is cheap. Of one
this make certain: do your polishing with
windows and doors closed, as one grain of
sand or even dust blown on to your glass
during the process will possibly ruin it and
drive you back to grinding again.
You have now perhaps a speculum in
perfect curvature, but this is not enough.
It must still be parabolized-that is, made
a little deeper in the center, so that the
rays from all parts of the mirror will focus
to a single point instead of distributing
along the focal plane. In other words, the
wax or pitch on your polishing tool must
be pared down at the edges so that the center
receives almost all of the wearing away
of the glass, and the mirror thus receives
an imperceptible dip. If you leave the central squares intact and widen the grooves
toward the edges of the tool till the outer
squares are about half their original size,
then proceed with your polishing as before
for about fifteen minutes, you will reach
the approximate depth of parabolizing, the
test of which is in your telescope on the
moon or a star, or best of all the Foucault
knife -test which is now to be explained so
that anyone can accomplish it.
This requires no elaborate apparatus. Set
up the mirror vertically against the wall
of a darkened room. Opposite this place a
small table about on a level with it, and at
a distance twice the focal length, as when
making the template. On this table place
a deep tin coffee -can in whose side, directly
opposite the mirror, is punched a very fine
hole with a needle. Suspend opposite this
hole an electric bulb, flashlight or oil -lamp.
This will serve as an artificial star. Now
to the left of this point of light, and on a
level with it, set up a safety -razor blade
flatwise toward the mirror. Bring the eye
close to the edge of the blade and move
the lamp sidewide till the artificial star is
seen to illuminate the whole mirror. By
moving the knife-edge slowly, the mirror
will be seen to darken uniformly over its
entire surface, if the parabolizing has been
carried far enough. If there are inequalities, the speculum must be returned to the
polishing -tool whose pitch surface must be
cut to smooth down these particular inequalities, and another test made. By careful
practice and successive tests a perfect parabolic form may be reached, but care should
he exercised not to over -parabolize as it
means a return to grinding again. Likewise at this center of curvature if the
image of the artificial star is viewed with a
low -power ocular, it will be seen to be a
ragged disc of light about the size of a
dime; and if by crossing and recrossing the
field with this disc of light it remains sharp
and clear to the very edges, the mirror is
testing well and can be placed in the telescope for tests on the moon and stars.

(To

be concluded)

The Dollar
The daily actions of most of
us are influenced by the messages received over the telephone, and yet few of us stop
to think of the men and women,
and the mechanisms, which
help to make that daily service
possible

Maintenance, repairs, and
the work of handling calls,
must constantly be carried on
in good times or in bad, and
they must be paid for, in order
that your telephone service
may be continued.

The average dollar will buy
to -day less than two-thirds of
what it would buy before the
war. This means that it costs,

on the average, half as much
again to buy most of the things

that are necessary for keeping
the country going; but the advance in telephone rates is far
less than this average.
In fact, gauged by the present purchasing power of the
dollar, telephone service in the
country as a whole is costing
the subscriber less than it did
in 1914.

The Bell System generally
has been able to meet higher
commodity prices and increased wages by means of
new economies in operation
and the increased efficiency of
loyal employees.

"BELL SYSTEM"
AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES
One Policy, One System, Universal Service, and all directed toward
Better Service

BRONZE BONES IN LIVING MEN
Living men with bones of bronze may
soon be a common sight, according to an
important announcement to the Academy of
Science by Professor Doumer, disclosing a
method by which large quantities of copper
may be introduced into the human organism by means of electricity.
The process consists of passing a weak
current through two electrodes soaked with
a solution of sulphate of copper the electrodes being placed on the skin of the
patient.
It is thus possible to introduce five to ten
centigrammes of metallic copper daily, eventually saturating the organism to such a
degree that the bones become metallic and
the skin takes on a bronze hue.
(Ed. Note-Fine! Only the Prof. forgets
that copper sulphate in the blood stream is
extremely poisonous and deadly.)

Our Genuine Skinderviken Transmitter Button
Used for
Telephones
Detectaphones
Sound Transmission
Experiments

Radio Loud Talkers
Price
postpaid
with instructions

$1.00

Send fer diagrams, free

Do Not Experiment
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Improvements.

CRYSTAL
AMPLIFIER
Radio News, October Issue
Page 649

K. ELECTRIC CO., 15 Park Row, NEW YORK
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SPARE TIME

ALL OR

stain covered with !irking soda. Boiling
water should then be poured through the
cloth until the soda is dissolved and the
cloth let sag in the liquid for a while.
If the stain is an old one then the treatment depends upon the goods. For wool,
silk, colored and delicate materials, a 50
per cent. solution of ammonia in alcohol
should be made and the stain treated with
this. If the color is affected chloroform
may be used to restore it. For other fabrics, the stain should be moistened with
dilute oxalic acid and this then neutralized
with ammonia.
Grass. ' If the stain is a fresh one then
the fabric should be stretched over a small
bowl or dish and the spot wet with denatured
alcohol until the stain is removed. If the
stain is several hours old then the stain
should be wet with water and equal parts
of common salt and cream of tartar placed
upon it. If the color of the material is
affected by this then the spot should he
moistened with ammonia and treated with

chloroform.
Grease and Machine Oil. This stain can
generally he removed by treating it with
a mixture of gasoline and carbon tetrachloride, but if this does not help then the
spot should be covered with fuller's earth
or chalk. A blotter should be placed over
this and pressed with an iron that is not
too hot, so that it will not injure the fabric. Rtih the spot full of butter or lard
and wash with soap and water.
Ink. If possible ink spots should be
treated immediately after the material has
been stained. To do this the spot should
be wet thoroughly with warm milk and a
clean blotter weighted upon it. As the ink
is absorbed the blotter should be changed.
Sometimes a little bit of chalk can be used
to a better advantage than the blotter. If
the stain is an old one then the treatment
is the sane as for dyes. On a carpet, if the
ink has not had time to dry, scrape with a
spoon into a bowl, add water and continue
spooning; (io not let the spot dry but keep
on adding water and spooning until the ink
is

gone.
Iodine.

This can very well be removed
by treating the spot with wood alcohol which

70,000

Already
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You-yourself-can positively make

I
$85 to $100 a week.
want men, hustling, energetic, ambitious fellows, anxious
to make money, who are willing to work with me. Not
for nie, but with me. Are you that Idntti I want You
to advertise, sell and appoint local agents for the biggest.
most sensational seller in 50 years-THE ROBINSON
FOLDING BATH TUB. Demonstrating Tub Furnished.
Here's a truly wonderful intention-nothing like it. Stakes
instant appeal. Sells easily. Gives every home a modern,
up-to-date bathroom in any part of the house.
No
plumbing, no water -works needed. Folds In small roll,
handy as umbrella.
Self -emptying, positively unleakable.
Absolutely guaranteed for 10 years. Itememher, fully 70
per vent. of homes bare na bath Mums.
llore than
70.000 already sold.

FREE Demonstrating Tub FREE

Three sales a clay means 550 a week.
Breeze of Idaho.
made $400 profit in 30 days.
Bev. Otto Schulze, Mo.,
got $1.600 to date. Burkholder, Mant,, orders 01,07'3 in 17
days. Ha:nlinton. of Wyo., made $60 first two days.

Hundreds like that.
Pleasant, permanent, fascinating
work. Write a post card.
Let me write you a long
letter. No experience needed, no capital. Your credit
is good if You mean business.
But you must be ambit ions,
you must want to make money.
That's all,
Write a postcard now. I ,,,i to pay you $35 CO $100

ecetyelt.

THE ROBINSON HOUSEHOLD MFG. CO.
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dissolves the iodine. A 10 per cent. solution
of potassium iodide cats also be used.
Paint. Paint stains are best removed by
treating the spot with benzine, turpentine, or
carbon tetrachloride. If the material he
of silk then no turpentine must be used.
If taken in hand at once they can often he
washed out with soap and water.
Rust. This stain should first be wet and
then covered with a mixture of equal parts
of salt and cream of tartar. Now hold this
in the steam of a tea kettle and remove the
mass. If the color of the goods be affected
then treat the spot with ammonia and follow with chloroform.
.Scorch. A paste of boiled starch should
be made and laid over the spot. .When; this
has thoroughly dried it should be brushed
away.
Tar. This is best removed by means of
soap and some good oil which will dissolve
the tar.
Varnish. The treatment Jor this is the
same as for paint.
Wax. All the wax that 'can be removed
from the surface should -be .taken off' and
a piece of brown paper' put under the spot.
A paste of starch is then made and it
placed over the spot. A piece of brown
paper is put over this and pressed with a
warm iron. If the stain does. not come out
the first time the process should he repeated.
Contributed by
-
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AWONDERFUL BOOK-read about its
Tells how easily Stories and Plays are coneeived, written, perfected, sold. How many
who don't DREAM they can write, suddenly
end It out. How the Scenario Kings and the
Story Queens live and work. How bright men
and women, without any special experience,
learn to their own amazement that their simplest Ideasmay furnishbrilliant plots forPlays
and Stories. How one's own Imagination may
provide an endless gold -mine of Ideas that
brhig Happy Success and Handsome Cash
Royalties. How new writers get their names
into print. How to tell if you ARE a writer.
How to develop your "story fancy," weave
clever word -pictures and unique, thrilling,
realise plots. How your friends may be your worst judges. How
to avoid discouragement and the pitfalls of Failure. Nov, to Win/
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Sun Automatic Spark Regulator
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Gives proper spark automatically
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guaranteed. Sold on 30 days trial. Agents
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Don't Lose Your Rights

particularly
In this Department we publish such matter as is of interest to inventors and "Patent
Adto those who are in doubt as to certain Patent Phases. Regular inquiries addressed tofor
the benehere
vice" cannot be answered by mail free of charge. Such inquiries are published
all
divulge
to
rule
not
make
it
a
fit of all readers. If the idea is thought to be of importance, we
details, in order to protect the inventor as far as it is possible to do so.
for
each
question.
Should advice be desired by mail a nominal charge of $1.00 is made
Sketches and descriptions must be clear and explicit. Only one side of sheet should be written on.
your name and address are
NOTE:-Before mailing your letter to this department, see to it that us
because either the name
upon the letter and envelope as well. Many letters are returned to
given.
of the inquirer or his address is incorrectly
PECULIAR PERPETUAL POWER
E. Duyer, Brooklyn, N. Y., submits a
diagram of a steam engine in which the heat is to
he developed by compressing air, water is then to
be forced into the cylinder when hot, consequently
causing steam to drive the engine.
A. We doubt very much if the compression stroke
of a marine engine similar in design to a Diesel
engine, will compress the air to 500 pounds per square
inch. We are positive, however, that it will under
no circumstances raise the temperature of this air
so compressed to 100` C. Consequently, the effect
of squirting water into the cylinder would not
cause this water to become steam. We believe that a
great amount of energy would be required to force
water into the boiler, and a lot of efficiency would
be lost in trying to compress the air. Furthermore
the piston would have to be heated much above 100°
C., viz., the boiling point of water. We would suggest that you forget the idea entirely.
(664)

WRITING INSTRUMENT
(665) Abner Dozier, Forney, Texas, enters a
diagram of a writing instrument employing four
solenoids to guide the stylus.
A. We would not suggest application for a patent
on your writing instrument for the reason that it is
very similar indeed to the now perfected telautograph. The latter uses three solenoids instead of
four, every movement being possible with the same.
With the same three solenoids it raises and lowers
the pencil from the paper. The stylus is worked by
current flowing through wires as in your device,
except that instead of using five leads and one common return, this uses three leads with a ground return.
RAIN ALARM
(666) De Forest Dykes, Mayville, Mich., enters
a sketch of a rain alarm and requests our opinion
of the same.
A. There is nothing new in the alarm designed by
you, and we most assuredly advise against attempting to patent such a device.

'

SOME NEW IDEAS
(667) Austin Duff, Woodhaven, L. I., submits
several questions, the natures of which are made
clear in our reply.
A. You have submitted three questions on some
very original ideas. Tn the first place, an automobile
engine that needed no gas, chemicals or other fuel
supplies, and would not convert oil into gas, is in
our opinion impossible. In order to have this
engine operate, it must consume some sort of fuel
From your
regardless of what that may be.
description we believe that you are speaking about
a perpetual motion machine, which, we believe, cannot be made.
There are many phonographs that will play more
than one disk record when the machines are once
set up, without the necessity of changing the records
by hand. These phonographs are not, however,
intended for home use, being entirely too expensive
and rather elaborately constructed.
There is no instrument that will change the voice
in such a manner that it will be recorded in words,
on a moving tape. This so far has been impossible.
The voice itself canbe recorded on a moving tape,
or on a paper, but it is the vibrations which actually
form the record, not the written word. Several
attempts at such a machine have resulted in devices
which although they operated, were far from satisfactory. A machine oi this nature would indeed be
a blessing. The peculiar pronunciations in the English language prevent this construction-for instance,
such a phonetic typewriter would write the word

In order to apply for a patent, the best procedure
would be to enlist the services of a reliable attorney.
We do not believe that a detector of this nature has
appeared upon the market. Nevertheless we caution you against applying for a patent on such a
detector, unless you yourself can have the device
manufactured or can manufacture it and force its
sale by means of extensive advertising. At the present time, such a device would sell, but the vacuum
tubes far surpass the crystal detectors for general
utility.

(668) E. Douchamps, Marcus Hook, Pa., asks
whether a specially constructed multiple cat -whiskered detector could be patented.
A. We believe that your detector is patentable.

235 OURAY BLDG.,

WASHINGTON, D. C.
"Originators of form Evidence of Conception"

WASHBOARD

Dante Cacici, Brooklyn, N. Y., enters a
sketch of a washboard with movable rollers instead
of a corrugated sheet. He requests our opinion.
A. No doubt the washboard which you have designed could be patented. However its efficiency
is practically zero. What good is a washboard in
which the surface itself will roll under the pressure
exerted upon it? It is quite evident that the reason
the modern washboard is corrugated in form is because of the fact that it presents very good friction
or rubbing surface. Any attempt to do away with
this friction, as for instance, substituting rollers for
the corrugated surface, makes the washboard absolutely worthless as far as its use in the home is
(669)

concerned.

TO THE MAN WITH
AN IDEA

SOUND PRODUCER
Frank Cornilglis, Tallulah, La., asks:
Could I patent a device to make a Ford car sound
like a racer?
A. Making a Ford sound like a racer will not in
any way increase either its speed or its power; it
is like permitting a Mexican hairless dog to bark
through a Magnavox; in other words, the idea sounds
big but means nothing. An evening dress suit does
not make a millionaire, neither will attaching a device to the exhaust make a Rolls-Royce out of a Ford,
and except for a few casual bluffers who will pay
83.00 for a joke, the device would not meet with any
sale worth speaking of.
(670)

OBY-HYDROGEN AUTO
Max Cohen, New York City, asks:
Could I patent an automobile in which I decompose
water into oxygen, and hydrogen, which gases explode in an engine driving not only the generator
producing electricity but also the auto?
A. The apparatus which you have designed will
(671)
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I offer a comprehensive, experienced, efficient service for
his prompt, legal protection and
the development of his proposition.

Send sketch, or model and description, for advice as to cost, search
through prior United States patents,
etc. Preliminary advice gladly furnished without charge.
My experience and familiarity with
various arts, frequently enable me to
accurately advise clients as to probable patentability before they go to
any expense.
Booklet of valuable information
and form for properly disclosing
your idea, free on request. Write

today.
RICHARD B. OWEN, Patent Lawyer

164 Owen Building, Washington, D. C.
2276-8 Woolworth Bldg., New York City
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VICTOR J. EVANS & CO., Patent Attorneys
Francisco Offices:

"Physics" as "Fiziks."

CRYSTAL DETECTOR

Before disclosing your invention to anyone send for blank form "Evidence of
Conception" to be signed and witnessed.
A sample form together with printed instructions 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 inventora all over the U. S.
and Canada in the advancement of inventions. Our schedule of fees will be found
reasonable. The form "Evidence of Conception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,-a post
card will do.

IIII

Chicago Offices:
1114 Tacoma Bldg.

Narre

San
Philadelphia Offices:
Hobart Bldg.
714-715 Liberty Bldg.
514 Empire Bldg.
New York Offices: 1001 Woolworth Bldg.
MAIN OFFICES: 779 NINTH, WASHINGTON, D. C.

Pittsburgh Offices:

Address
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Learn

COMMERCIAL
Electrical Engineering
in One Year
To fill the ever increasing demand for electrically trained
business men, consulting and efficiency engineers, men
who can handle commercial engineering problems, we
offer a thorough, condensed, and very practical course
to high school graduates.
We teach by practical work and scientific methods under
practical working conditions. Specialists for 17 years in
training young men for

Electrical
Engineering
with B. S. Degree
in 3 years
Electroteclulics 1 to 2 years. Electrical and Mechanical
Drafting 9 months. Automotive
Electricity 3 months.
Armature Winding and Motor Generator
Repair 3 months.
Practical Electricity 6 months.
A place for every student regardless of age or education.
Up-to-date laboratories, faculty of experts, individual instruction. Students' Activiti,.s. Radio Broadcasting
Station. Winter term starting January 2, 1923.

CSCHLIL of ENG I N EERI
of Milwaukee
Founded

1905

School of Engineering of Milwaukee.
Dept. S. I. 12
415 Marshall Street, Milwaukee, Wis.
Without obligating me in any way, please mail free
illustrated hook and further particulars on the course I
have marked with an X.

....Commercial Electrical

Engineering
....Electrical Engineering
....Practical Electricity
....Drafting

....Electrotechnics
....Automotive Electricity

....3
....3

..6

mo. Armature Winding Course
mo. Light and Motor Wiring Course
mo. Complete Course

Education

Hundreds of openings every week in the 20.000
hotels in the United States; salaries up to $300
per month with the finest of meals, and often your
own private room.
Front clerks, room clerks, night clerks, mail clerks,
key clerks, are always
demand. No unemployment, no "lay-offs" in hotel work. Bright, capable
men behind the front office desk are right in line
for promotion to Assistant Manager and Manager
this year.
You can qualify for one of these pleasant well paid positions as hotel clerk, with a few spare
time hours a week given to the simple, easy, clear
lessons of the Lewis Schools. Special classes now
forming for front office training, under the personal direction of Clifford Lewis-a hotel
expert of national reputation. The training
Fre
will in no way interfere with your present,
Coups
activities.
Send today for FREE BOOK "Your/
HOTEL
Big Opportunity." Don't wait a minTRAININO
ute
SCHOOLS
you may lose an opportunity/
right in your own vicinity. Mall the
Room 3417
coupon NOW.
Your whole future Washington, D.C.

l

--

ILEWIS

-

/obligation thewithout
FREE

it.

Send me

Founded 1910. The National
Institute for Hotel, Restaurant
and Tea Room Training.

Your Big
/ROOK
f Opportunity."

/

Lewis Hotel Training Schools Name
Room 3417,Washington, D. C. /Address

I

City

State

Each of these sure pay -raising self-help books is a
mplete course of instruction. They cover
ver Electricity, Automobile- Machine Shop.
,
Painting, Engineering, Railroading and twenty
other trades, Full catalogue FREE.
A postcard brings roues.
F. J. Drake & Co., Publishers
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SCRATCH ELIMINATORS FOR PHONOGRAPHS
(672) Hyman Biegeleisen, New York City,
submits a sketch of a diaphragm tightener to eliminate the scratch from records.
A. We doubt very much the claims made by you
in your recent communication. Although you will
cut down some of the rattle in the diaphragm of your
phonograph reproducer, you simultaneously decrease the volume of sound emitted from the same.
Consequently, if you have not gained in one way, you
lose in another way.

TIDE POWER MACHINES
(673)

L. W. Strong, San Francisco, Calif., asks:
What are the difficulties met with in building tide

power machines?
A. Tide current power can be successfully used to
develop electrical energy. The drawbacks and
difficulties which hinder practical operation are particularly those due to the fact that the tide shifts,
and during this change there is practically no power
developed. Secondly, the difficulty and extreme
cost of building a plant large enough to produce
results and the very low head of water pressure, and
third, the many difficulties which beset such an installation, as for instance, storms, frost and floating
debris. To our knowledge, there are patents upon
many tide current motors, but none of these are
being used upon a commercial basis, judging from
the reports we have received. Wave power machines
are, howet er, being employed successfully in several
instances, on a small scale.
AN EXCEPTION TO OUR VIEWS
Guilio Ricci, Eureka, Calif., writes:
Referring to Joseph Akelaitis's claims on perpetual motion, I would like to know why you say
that you doubt his claims? Didn't he give you full
information regarding it or is it so complicated that
you have not solved it fully? Please give me an
early response as I am very much interested.
A. During the course of giving patent advice in
this publication, the writer has answered about
eight thousand letters claiming perpetual motion.
In each and every one of these perpetual motion systems, when the same were placed upon paper, regardless of the rabid claims made by the inventor,
we have disproven the possibility of perpetual motion, not only by figures but by ordinary reasoning.
Mr. Akelaitis submitted a photo of his device, which
he claimed actually worked. Further than that we
had no information regarding it. Do you wonder
then, in view of the fact that eight thousand or more
perpetual motion devices have been actually dis proven, that we should doubt the claims?
It is a very simple matter for anyone to make an
assertion that his perpetual motion machine actually
works. It is a very different matter to prove the
same, and not until a man actually obtains a patent
on a perpetual motion machine as such, and not until
those specifications and claims state that this device
will run until the parts thereof wear out, will we
entertain the belief that an inventor has actually
discovered perpetual motion. The Patent Office
insists upon a model of a perpetual motion machine,
and up to the present time, in spite of the fact that
thousands of inventors have striven to accomplish
this result, no patent on a perpetual motion machine
has ever been granted nor has a working model been
submitted.
If any reader cares to submit to us his data, we
will be very glad indeed to give our decision, but
full details of the apparatus must be given in order
to enable us to give accurate and detailed information. Unfortunately many inventors who claim the
discovery of perpetual motion believe that the world
is going to steal their invention away from them, and
therefore, refuse to disclose the details oftheapparatus.
We do not care to incur the animosity of our
readers, and therefore, in giving advice, we inform the
inventor that he has not given enough data to warrant detailed reply, permitting him to choose whether
he cares to submit further information, or whether he
desires to let the matter drop. We have not come
across a perpetual motion machine or any other
machine up to the present time, which is so complicated that it could not be explained. Every perpetual
motion system is simple when it is reduced to its
final state or ultimately analyzed, most of them
having added complications which do not in any
way assist the device in its purported operation.
(674)

Name
Address
City
State
Age

may depend on

never under any circumstances operate, for the reason that the amount of energy required to decompose
water is greatly in excess of the explosive power developed by the mixture of the gases. Consequently,
immense storage batteries would have to be employed
to constantly decompose the water, which power could
be more efficaciously applied directly to an electrical
driving motor, than to the electrolytic decomposition
of water. This device, which you contemplate constructing, is old; four and a half years ago we published
an article upon the same. The inventor of the scheme
has already disappeared, but his partner still laboring
under the impression that this perpetual motion machine will operate, is endeavoring to complete the
work. In our opinion his life will be spent in useless

Michigan Ave., Chicago

MUSICAL INSTRUMENT
(675) Joe Bradera, Atascadero, Calif., submits
a sketch of a zither -like harp and asks our advice.
A. Freak musical instruments are not by any means
unusual and yours would come under that class.
In view of the fact that the music derived from the
same is practically identical with music from a good
zither, and in view of the fact that the device is nearly
as cumbersome as a harp, and because these classes
of musical instruments are not used to any great
extent today, we would not advise applying for a

patent.

INVENTORS,

ATTENTION!

THE PATENT OFFICE
behind and matters
getting worse.
The patent office has made over 81
million dollars for the government and
there is no valid excuse why inventions which mean so much to
is 70 000 cases

NATIONAL PROSPERITY
and mark the forward progressive
spirit in our economic and industrial
life SHOULD NOT BE KEPT UP
TO THE HOUR.

THE WORLD OF INVENTION
a Live Progressive Magazine devoted
to the interests of the inventor and the
official organ of the
NATIONAL INSTITUTE OF INVENTORS

a co-operative society of over 3;500
inventors is offering $200 in prizes for

suggestions relative to relief from the
patent office conditions so detrimental
to the inventors' interest.

Write for full particulars

WORLD OF INVENTION
8 E. 14th

Street, New York City, N. Y.

BENTS
Protect your r i g h t s.
Before disclosing invention write
for booklet and blank form EVIDENCE OF CONCEPTION to be
signed, witnessed and returned with
rough sketch or model of your idea, upon
receipt of which I will promptly give opinion
of patentable nature and instructions. NO
CHARGE for preliminary advice. Highest
reference.

Prompt, personal attention.

CLARENCE O'BRIEN
900

Registered Patent Lawyer
Southern Building
Washington, D. C.

CormL. PMember
A R e.

erly

92_

amining Corps.

PATENTSF

U. B.
Office.
erber

Patent
PATENT LAWYER
McGill Bldg.

Washington, D. C.
Patents, Trade Marks, Copyrights, Patent Litigation
Handbook for Inventors, "Proteoting, Exploiting
and Selling Inventions," sont upon request.

MR. INVENTOR

WE can develop that IDEA and build that working
MODEL for you. Consult us-with our staff of expert
engineers, and thoroughly equipped experimental machine
shops, we can develop any invention into a commercial
proposition, whether mechanical, electrical or automotive
-simplify anti perfect it, and MAKE IT WORK.
Designing, building and testing gasoline motors a specialty. Experts
on automatic labor saving machinery.
Mechanical drawings
de
from sketches or specifications. Ä1l business confidential
and absolute secrecy guaranteed.

ELK MFG. CO., Inc.
1926 Broadway

New York

T,N
V EN -TORS
who derive largest profits
know and heed certain
simple but vital facts before applying for

k

PAT ENT S

";(

Manufacturers.gives those facts; free., Write
644
Lacey&Lacey.
Washington,DC
Our book Patent -Sense , for Inventors and

ESTABLISHED 1869
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Pracgácal Che mácaA
Empesrámelzs

CAN YOU

By Prof. FLOYD L. DARROW

think of a simple, practical Idea
that will fill one of the many re.
Quests we have on file for new inven.
tions? It may mean a fortune for you.
Thousands of things are needed RIGHT

Now. YOUR brains can help. Send today for our great new book-"Inven.

tions and Trade Marks, Their
Protection and Exploitation"
and learn more about making
money from ideas than you ever
knew before. It tells many
thinge that are wanted,
100.

We help our clients,
without charge, to get

the dollars out of their
ideas-having facilities
none others possess.

Advice free.

Dont delay-get the

book at once.

AMERICAN
INDUSTRIES, INC.
225

Potent Dept..

WASHINGTON, D. C.

A

pedal will deIt hie

:.

i

PATENTS
ADVERTISED
For SALE FREE
In INVENTION And
MANUFACTURING
SUPPLEMENT.
Published for the
man with an Idea.
Bend for free sample
copy. One year'ssub-

ecrlption 50c

ATENTS

It Tou have an invention and desire to secure a
ratent, send for our Free Guide Book, HOW TO

sta.
of

GET YOUR PATENT. Tells our Terms, Methode.
Send model or sketch and description for our opinion

its patentable nature.

Dept.

RANDOLPH & CO.
172

Washington, D. C.

RADIO INVENTIONS WANTED
Useful radio inventions will be purchased by
large manufacturer, either before or after
filing patent. And their own patent attorney
and expert will aid wireless experimenters and
inventors to patent and commercialize their
ideas. Write fully what you have, sending
sketches and description. All correspondence
held strictly confidential. Address: P. O. Box
291, Grand Central Station, New York City.

PATENTS

HIGHEST REFERENCES
BOOKLET FREE
BEST RESULTS
PROMPTNESS ASSURED
Send drawing or model for examination
and report as to patentability.
WATSON E. COLEMAN, Patent Lawyer
624 F Street N. W., Washington, D. C.

PATENTS-TRADEMARKS
Thirty-five years' experience. Send model
sketch for opinion as to patentability. Free
or "Inventors Guide." Highest references
and personal attention assure best results.
FRANKLIN H. HOUGH
520Washington Loan&Trust Bldg.,Washington,D.C.

PAT ENTs
Hand Books on Patents. Trade Marks, etc.. sent free. Our
77 years of experience, efficient service, and fair dealing n, -

fullest value andart,täotioe
as
idt e aÌeennttors.he
entific American
MUNN & CO., III Woolworth Building, New York
Scie

Tower Bldg., Chicago 18. ell Hanna Bldg., Cleveland, O.
Scientific American Bldg., Washington, D. C.
Hobart Bldg., 682 Market St., San Francisco, Cal.

PATENTS Secured
Prompt

service. Avoid dangerous delays. Send for
our "Record of Invention" form and Free Book telling How to Obtain a Patent. Send sketch or model
for examination. Preliminary advice without charge.
Highest References. Write TODAY. J. L. Jackson
18 Co., 301 Ouray Bldg., Washington, D. C.

(Continued from page 762)
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the residue in acids as just described, and
subject any insoluble residue to the treatment for such substances which will be
described below.
Insoluble Substances.-The most common
of these are the sulphates of lead, barium,
strontium, and calcium to some extent,
silver chloride, silver bromide, and silver
iodide, the oxides of tin, aluminum, chromium, iron and silicon, calcium fluoride, and
most of the silicates.
The preliminary tests already given may
have supplied important indications. If
they have not, try the following tests.
Pulverize the substance finely and
1.
heat it with sodium carbonate on charcoal,
moistening it with a drop of water. Lead,
silver, and tin, if present, will give metallic
globules. To distinguish them warm the
globules with dilute nitric acid. The silver
and lead will dissolve but the tin will
give a white insoluble residue. To the
solution apply the test for Group I and
discover which of the other two metals is

present.
If tin is found pulverize the substance
and mix it in a porcelain crucible with
six times its weight of a mixture consisting of equal parts of sodium carbonate
and powdered sulphur. Fuse this mixture
over the Bunsen burner. Upon digesting
the fused mass with water the tin will
go into solution and may be precipitated as
a sulphide by the addition of dilute hydrochloric acid. Filter off the insoluble residue before adding the acid.
2. Silicates.-Prepare a bead of sodium
carbonate in the same manner as a borax
bead. Touch the hot bead to a little of the
finely powdered substance. If effervescence
occurs, a silicate is probably present.
If a silicate is indicated, place a mixture
of it with four times its weight of sodium
and potassium carbonates on a platinum
foil and fuse in the Bunsen flame. In a
porcelain dish add dilute hydrochloric acid
to the fused mass until the carbonates have
Then evaporate to
been decomposed.
dryness over a small flame. Cool the residue, add concentrated hydrochloric acid,
and dissolve in hot water. Filter off the
separated silica and then test the filtrate for
the various groups of metals in the usual
way.
3. Insoluble Salts of Calcium, Barium
and Strontium.-By applying the flame tests
these metals can usually be detected.
Moisten the substance with concentrated
'hydrochloric acid and make the test in the
usual way, using a clean platinum wire.
The substance will not be in solution this
time, however, but the moistened powder
will cling to the wire, and vaporize in
the flame just the same.
To determine the presence of sulphur
as sulphates or otherwise, fuse the substance
on charcoal with sodium carbonate in the
reducing flame of the blowpipe. Place the
fused mass on a silver coin and moisten
with a drop of water. If sulphur is present
a dark stain will be left. This means that
the sulphates of the metals found by the
flame test are undoubtedly present in the
original substance.
To determine the presence of barium and
strontium sulphates, fuse on a platinum
foil with sodium and potassium carbonates.
This will convert the sulphates into carbonates which will not dissolve in boiling water.
Filter and dissolve the residue in oxalic
acid. Then test for barium and strontium
in the usual way.

Your Choice
75c a Week

No matter what your occupation, one

of the home study sets listed below will
quickly fit you for a better job and bigger pay. Any
set you select will be sent for seven days' examination, and if you decide to buy you may pay the rockbottom price at the rate of only 75c a week. But
you must act now! We cannot guarantee these
reduced prices for any great length of time.
These books are the work of recognized authorities.
They are written in plain, easily understoodlanguage,
by recognized authorities, and contain hundreds of
photographs, diagrams, tables, etc., that make difficult points as simple as A -B -C. Handsomely and
durably bound in half or full Morocco leather
(except as noted), and stamped in gold.

Books
Pay-Raising
Reduced Prices
At Greatly

Accountancy and Business Management,

vol., 2700 pages, 1000 pictures. Was
Now $29.80
$52.50
Carpentry and Contracting, 5 volumes, 19.80
2138pages,1000pictures. Was$37,50. Now
Civil Engineering, 9 volumes, 3900 pages, 34.80
3000 pictures, Was $67.50......... Now
Electrical Engineering, 8 volumes, 3000 29.80
pages, 2600 pictures. Was $60.00... Now
Automobile Engineering, 6 volumes, 2600 21.80
pages, 2000 pictures. Was $45.00... Now
Machine Shop Practice, 6 volumes, 2300
pages, 2500 pictures. Was $45.00... Now 21.80
Steam and Gas Engineering, 7 volumes,
3300 pages, 2500 pictures. Was $52.50.
24.80
Now
7

Law and Practice (with reading course),
12 volumes, 6000 pages, illustrated. Was

ay,ay..........

..

49.80

Fire Prevention and insurance, 4 vols., 14.80
1500pages,600pictures. Was$30.00. Now
Telephony and Telegraphy, 4 volumes, 14.80
1728 pages, 2000 pictures. Was $30.00.Now
Sanitation, Heating and Ventilating 4

volumes, 1454 pages, 1400 pictures. Was
Now 14.80
$30.00
picDrawing, 4 volumes, 1578 pages, 1000 Now
14.80
tures, blue -prints, etc. Was $30.00
Safety,
and
Management
Employment
Was
7 vol.. 1800 pages, 540 illustrations.
Now 24.80
$52.50

No Money
Send
Shipped for 7 Days' Trial
Yes, we'll gladly ship any set right to your home or
Pay only shipping
charges when the books arrive. Don't send a penny
days, then reseven
them
used
have
until after you
Pay
mit only $2.80 or return them at our expense.
a week.
-75c
a
month
of
$3.00
rate
balance at the
being
Act now-while these splendid books are
offered at 20% to 50% less than regular prices. This
offer is open to every person within the boundaries
of the U. S. and Canada. Grasp your opportunity
-fill in and mail the coupon NOW!
American Technical Society, Dept. X-259, Chicago
office upon your simple request.

1

American Technical Society,Dept. X-259, Chicago,US.A.

Please send me set of

I

for 7 DAYS' examination, shipping charges collect.
and, if satisfied,
1 will examine the books thoroughly
will send $s.8o within 7 days and $3 each month,
If I de until I have paid the special price of .
cide not to keep the books, I will return them at
your expense and owe you nothing.

..
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The Great Bell of Atri
THE village of Atri had a great bell that was rung
only in time of need. For years it had been unused,
for Atri was prosperous and content. Its rope, covered
with green vines, trailed to the ground. One day a starving
horse, turned out to shift for himself, seized the fresh,
green tendrils in his teeth. The bell above him began to
ring, attention was called to the predicament of the poor
beast, and he became a well-fed ward of the town.

Advertising is a bell that is continually ringing to call
your attention to something you need and ought to have.

Manufacturers who are making something they think
you will want are using its clarion notes to attract you to
their wares.
Do you read the advertising? Many people do. They
are the wise shoppers-the economical buyers-the ones
who are strictly up-to-date on the opportunities for saving
money or spending it to greatest advantage.

Read the advertisements. They will tell you of many
things you need. Read them to save steps-to save
money. Read them because they place before your eyes
a moving panorama of business progress. Read them to
keep yourself informed.

Read the advertisements regularly.
It pays.

Help Wanted
We require the services of an ambitious person to
do some special advertising work right in your
own locality. The work is pleasant and dignified.
Pay is exceptionally large. No previous experience
is required, as all that is necessary is a willingness on your part to carry out our instructions.
If you are at present employed, we can use your
spare time in a way that will not interfere with
your present employment-yet pay you well for
your time.
If you are making less than $150 a month, the
offer I am going to make will appeal to you. Yo;ir
spare time will pay you well-your lull time will
bring you in a handsome income.
Its costs nothing to investigate. Write me today
and I will send you full particulars by return
mail and place before you the facts so that you

can decide for yourself.
ALBERT MILLS, Gen. Mgr. Employment Dept
7256 American Bldg., CINCINNATI, OHIO,

BE A REAL MAN!
LOOK LIKE ONE AND
FEEL LIKE ONE
Broaden your shoulders, deepen
your chest enlarge your arms,
and get a development that will
attract attention. Fill yourself
full of energy and be powerful.

My New Boots
"Muscular Development"

Will Explain How
This book is illustrated with 26
full page photographs of myself
and of some of the world's finest
developed athletes I have trained.
It will' fntereet and benefit you

grety.

Send 10c (stamps or coin) for a Copt/ NOW, today,
while it is on pour mind.

EARLE LIEDERMAN, Dept. 212, 305 Broadway
NEW YORK CITY

Calcium sulphate is soluble enough in
water so that it can 'De detected in the
usual procedure for the metallic groups.
The same is true of calcium fluoride if
boiled with dilute hydrochloric acid.
4. Chromium and Aluntinunf Oxides.Fuse these with sodium carbonate and
potassium chlorate on a platinum foil and
boil the fused mass with water. If the
solution is yellow giving chrome yellow
with lead acetate solution, chromium is
present. The aluminum may be detected
in the filtrate by the usual method for

this element.
In following the above procedure the
metals of the first two groups should be
absent.
We have now given a very complete outline of qualitative analysis and any future
articles will turn to another field.
,,,,. ,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,..
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By H. GERNSBACK

(Continued from page 73)
in cities now.

In most cities motor cars are
not allowed to travel at a rate of more than
20 to 25 miles an hour. Some similar rule
will probably be made for airplanes as well.
Another rule will have to be added for airplanes, and that is the height of the flying
level.
All this regulation would be effected by
means of huge towers erected at important
points in our cities. In New York City,
for instance, one of these structures as shown
in our illustration would be erected somewhere in the Times Square district, another
at the Battery, a further one at 125th Street,
etc. These huge towers would provide landing platforms, as shown in our illustration,
where all airplanes, be they Express, Interurban, Suburban or Local, could stop, if
necessary, to discharge passengers. There
would be waiting rooms on all the platforms
for the different levels, as shown in our illustration, while swift elevators would dispatch the passengers upwards or downwards
as required. Of course there would be many
different platforms, as all airplanes would
have to follow certain directions over the
city, all depending upon the Traffic Commission. In flying around these aerial structures, it would not do to have all the airplanes fly ill every direction. They would
have to adhere to certain well-defined lines
for instance, East, South, West, North, and
other points of the compass, as required by
the local requirements.
In our illustration we have shown these
various platforms, such as the South, North,
\Vest, and East platforms, which would be
used only for airplanes coming or going in
these directions. These platforms would
perhaps be built in dòubles or triples on each
side of the tower for the following reason.
Suppose 15 airplanes wish to stop on the
South Local platform, one after the other.
Now it ºs obviously not possible for all of
them to make a landing at the same time,
so we shall provide a number of local platforms, one right above the other, if necessary. Those that could not effect a landing
would simply have to go on and keep circling to the aerial structure until a platform
was available. Inasmuch as there would be
so many platforms it would take only a few
minutes, even if there were many airplanes,
to find an unused platform on the Local
level, which platform might he the South,
West, North or East ; it makes rt,o difference. The reason is that if the Local airplane kept on flying, that is, circling around
the aerial structure, it could approach either
the East, West, South or North platform,
as the aviator would see best fit to land.
There would, of course, be many refinements in connection with such traffic which
it is impossible to predict as yet, and which
would have to be found out by actual practice, the same as our present traffic systems
came about through actual experience.

Science and Invention for December, 1922
,,,,,,,,,,,,,,,,,,,1111111111,1,

TJ

'orK-How

cette '

It

Hs

Made

By DR. ERNEST BADE

(Continued from page 763)
,,

,enen1,,,,,,e

11111

805

11,1n,,,,,,,,,11,,,,n,,,,,,,11,,,,.,,,n,,,11,,,,,1.,,,e,,,,,,,,.nI,nnn,I.e,nn..

1n.11a.,11en111e1111

,e, 1,,,,,,,,,,,1,1a,1111a01

1

11

q.OO to$90.00 ai
:.

111.11.1111na.

Read th1SHERS
fLESSNERc+ueae,o.
,tiJ1KE tor

sand it is made by drawing strings firmly
across numerous pins arranged in the likeness of a cobweb.
Now the paper is ready to receive the ink.
The brush held in the right hand, is lightly
dipped into the ink and, with a gentle pressure it is carefully drawn across the screen
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This is the Business for You
GET BUSY-hityour stride! Flessner boys have done it! Have hummingbusiness. Busy every minute.
Money flows in. Count receipts
at night and scoop $70.00,
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$80.00-even $90.00
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drawer. There's nothing to it. Just
nerve to start that's all. Experience
not necessary. Big investment not required.
Simply wonderful what you can do in CRISPETTE business with limited capital.

held in the other hand. Tiny spots or dots
will now make their appearance over the
unmasked and uncovered parts of the paper.
When the ink has been evenly distributed
the topmost leaf is taken off, and the brushing begun again. In this manner one leaf
after the other is removed while one design
after the other appears on the paper.
When the design has reached the desired
depth or darkness, the mask is removed.
This will leave a perfectly white margin.
The leaf which was taken off first will now
be very dark while the leaf which was taken
off last will be nearly white.
Between
these two extremes all possible shades will
occur, and if a number of colors have been
used before the background has become too
dark, a pleasing effect will be obtained.

This Machine Does the
Trick
Month Easily' Possible
You should succeed from very Makes those wonderful,
start. Trade grows by leaps and toothsome, delicious CRISPbounds. Some men sell direct to ETTS that sell by the thou$1,000

CRISPETTE men making
public. Others wholesale to stores. sands.
fortune. Gibbs writes: "Sold
All make enormous profits. Raw $50.00 first night." Kelloggsays:
materials plentiful and cheap. Don't do "$700.00 ahead after first two
another thing until you have investi- weeks." Ira Shook took in over
gated this wonderful business. Begin $375.00 in one day! And so on.
making money at once. Others are What others have done-and are
traveling on
easy street. You can tool Send for
can do. Do not pass this by
my illustrated book of facts. Learn how others doing-you
without investigation. Mail coupon.
have started-how they have succeeded.

I Start You in Business
Experience not necessary.
You start with very little

capital. I furnish everything.

secret formula, equipment, supplies, accessories, etc. It's a proposition you can easily handle.
Amazing successes made everywhere-in cities, small towns. villages, etc. Splendid chances for
phenomenal successes in every section
of the country. Write at once for complete information about this great business! Use coupon.

LONG EAKINS CO.

1253 High St., Springfield, Ohio
Plet_ae need me full particulars of the CRISP ETTE bocinen..
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LONG EAKINS CO.

1253 High Street
SPRINGFIELD
-

OHIO

Address
Fer Few cents From
A
Lamp Socket With
A Full Wave Automatic Magnetic Charging Rectifier for 105-125 Volt 60 Cycle A. C.

RADIO & Auto Batteries Charged

An Unusually Pretty Effect Is That Shown Above,
Where An Imitation Spider Web Is Made of String,
While Leaves Are Artistically Placed At One Side of
the Picture. The Spatter Coat is Applied Over the

Cord and Leaves.

-B Booster

ItChargea6to120VoltA:B:Loud Speaker&AutoBatteriesInSeriee.InductivelyyAtHomeOver
Night.MultipleConnectioneUnnecessary.ChargingCitwiteSeparate. NoGroundoNoDange'
NoSkillRequired. AM METER eliminates GuessWork.InfusibleElectrodesRectifyCurrent.
WillChargeDae1Battey.LeaveBatteryCogpected,ScrewPlugInLampSocket.SnapRectifier
Clips On Battery Terminals, Turn Switch& Battery is Charged In Morning. Nothing Like It
Made.IaltNotGratifyingToFeelYourBatteriesAreRadyforAIMadiophone Music&News?
Starting CarQuickRequireaFeweNewBatteries.poNotThinkYourBatterylsDead &Worn
Out SimplyBecauselt WillNotStartYourCar.AReetifierFillsltWithLife.SavesMoreThan
Its Cost. Lasts A Lifetime. 7 TYPES By A Master Builder & POPULARLY PRICED.
Type 8 charges A 6 volt Battery at Rampera $15Type 12ebarges 12 volt Batteryat 5amp$15
TypeB charges 6 to 120 volt "B" batteries $15 Type A -B charges A, B & Auto batteries 620
Type 166 chargee6 volt Battery 12 amps $20 Type 1612 charges 12 volt Battery 7 amps 220.
Type 1626 is a Combination of Types 166 & 1612 & Charges Both 8 & 12 volt Batteries $28
The Larger Types are recommended for heavy Batteries, or where time is limited.
Shipping Weights Complete with AMMETER & BATTERY CLIPS, 11 to 15 lbs.
ORDER from Your Dealer, or Mail Check for Prompt Express Shipment; include Postage
& Insurance Charges for Parcel Poet Shipment, or Write us to Ship Type desired C.O.D.
F -F FULL WAVE ROTARY
RECTIFIER For GROUP CHARGING
Automatic 12 Battery 8 Ampere capacity $135. FREE Descriptive ROTARY Bulletin 12A.
ORDER Now or WRITE Immediately for FREE Descriptive BOOSTER Bulletin 12.
General OFFICES & WORKS.
r CLEVELAND, OHIO, U. S. A.
Canadian Representative: Battery Service & Salm Co., Hamilton, Ontario, Canada.

France Manufacturing
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Catalog showing all models on request
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You may choose from a complete line
of uprights, player pianos, large and
small grands as well as upright and
r --and models of reproducing pianos.
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can obtain the beautiful
1 Krakauer tone and the enduring
Krakauer workmanship in any type of
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Five Dancing
IItLLDA¿'

Lessons

To Prove You Can Learn to Dance

at

Home in One Evening

1.

2.
3.
4.
5.

The Secret of Leading
How to Gain Confidence
How to Follow Successfully
The Correct Dancing Position
A Fascinating New Fox Trot Step

For a limited time, Arthur Murray, America's
greatest teacher of social dancing, makes this
special offer to prove anyone can learn by his
remarkable new easy method, at home in a

few hours, to be a really good dancer. Even if
you don't know one step from another, by
Arthur Murray's method you can quickly and

easily master any dance without partner and
without music. More than 60,000 have learned
this new way. Your own success is guaranteed.
Arthur Murray's method is so amazingly simple, it is
revolutionizing the teaching of dancing. It is easier and

much less expensive than a
personal teacher. All the
very newest dances and the
standardized popular dances
such as the Fox Trot, Waltz,
One Step, etc., can be mastered at home in one short
You can teach your children while you are
evening.
learning. In fact, many whole families have become
really good dancers from one set of instructions
There is no need of being a wallflower. Everyone
admires and wants to meet and dance with an accomplished dancer. Learn in private and surprise your
friends. Be more popular by becoming a good dancer
soon. This offer of five free lessons may be withdrawn
at any moment. Send for your lessons (mailed in plain
wrapper) today! No obligation-the lessons axe yours to
keep. To pay the cost of handling, mailing, eta, send 25e.

ARTHUR MURRAY
100 Fifth Avenue, N. Y.

Studio 506,
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the cartridge. In this longer opening is
placed a circular steel block, having a wire
securely embedded in one end. The wire
passes downward to the bottom of the
block where it is looped. The looped wire
serves the purpose of resetting the trigger.
At right angles to this trigger hole another
hole is drilled which provides for the insertion of a pin to hold the striking hammer.
Two electro -magnets are taken from a bell
and fitted with short curved extensions,
made of soft iron. The armature of the
bell from which the contact spring has been
removed, has had a small steel pin inserted
into its center. This pin penetrates the
aforementioned hole, where it holds the
striking hammer under tension. When current is permitted to flow into the coils, the
armature is pulled toward the magnet and
this action releases the hammer which in
turn is driven upward by the action of the
spring where it strikes the trigger, the
blow being transmitted to the cartridge
which explodes its charge. The circuit is
completed by wires passing down the legs
to metal pins protruding from the heels of
the shoes, making contact with segments in
a wired carpet leading to a battery and
switch, which in this case was the rifle
which I held in my hand.
"Very clever, indeed," I expostulated, "but
what became of the bullets I placed in that
rifle? You deliberately fired at the lady."
"Granted, but I fired a blank cartridge.
If you will pick up the rifle you will find
that there are just as many bullets in it
now as when you loaded it. You will also
see that there are several rifles on the table
which are identical. One of these contains blank cartridges only. This rifle is
likewise fitted with a contact or circuit closing arrangement, passing from the trigger
through rings on my hand (my usual procedure), thence down the legs to pins in
the heels, as you will note." He lifted his
foot to show the pins mentioned, which protruded about a half inch. "When I put the
rifle aside for a moment seemingly changing the position of my fair accomplice, I
managed, in coming back to the scene of
activity, to exchange my rifle for the one
loaded with blank cartridges, and fitted
with the contact making arrangement. It
is obviously impossible to make a mistake
in this manner, because the first thing I
look for is the electrical device and also
for the metallic lugs which I securely put
in contact with the rings on each hand,
so as to make sure that the device will not
fail. Wires from the rings lead up the arm
and thence to the carpet via the shoe pins.
The rifle being filled with blanks permits me
to eject the cartridge when I so desire, or
fire repeatedly, if the electrical device does
not operate properly the first time."

NIGHT WEATHER VANE ILLUMINATED
An illuminated weather vane to assist aviators to make night landings has been perfected by the navy and tested successfully.
It will be used by the Post Office Department when it inaugurates night flying on
the transcontinental air route.
Inability to judge the distance from the
ground and ignorance of the direction of
the wind are the two chief difficulties in
making landings at night. The first has
been met by lighting up the landing field.
The new weather vane meets the second.
The vane has a red light at the arrow head
and a green light at the other.
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as four of these small planes. And the
plane will become even more important
as an auxiliary to the battleship in the
future. The tremendous strides of modern

ordnance, particularly of naval ordnance,
is setting future battle ranges beyond man's
vision. But these ranges will not be beyond the vision of the spotting plane which
will be in constant communication with the
battleship by wireless.
Mines are of great importance. To the
end of stopping an enemy's pursuit of
wounded craft, every ship of the future
will carry a quantity of stern mines of
the contact type. When a ship is fleeing
they will be dropped overboard to force the
enemy to turn aside to avoid them and
thus lose his quarry.
The capital ship of the future can not
altogether denude herself of modern
armor protection, as she will need it in
close range encounters in foggy weather,
etc. The belts will have to be left in
place and sloping decks of light armor will
have to remain to reinforce these belts.
Do not underestimate the value of armor.
When the British said that speed was armor,
everyone believed them but the Germans.
The Germans armored their great battle
cruisers. The result was that three great
British battle cruisers went down in ten
minutes of battle, under a bombardment of
11 and 12 -inch shells, while German battle
cruisers were able to withstand nearly fifty
shells of from 13.5 inches to 15 inches.
There is a proper defense for every form
of offensive power.
,,I.rollr111,1q331 1,, 11111m111111111111,11111crecurenollununllumr,rnwn,nmu,
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throughout the city, subway stations will be
turned into cool air oases where the weary
travelers may find refreshment; consequently
a natural beauty which will not take up very
much space will constantly meet the wayfarers' eyes as they rush about their business.
The air passing through this immense aqueduct serves another purpose, namely that of
aerating the water, and from time to time
pocketing arrangements in the supply pipe
will cause the water to be thoroughly aerated
by its original invigorating atmosphere.
City water supply will be still further
improved and, instead of an expense, the air
sold by the city to the various theaters
would be clocked off by a meter and become
a source of revenue.
The engineering feat is very simple indeed,
and inasmuch as all the piping facilities are
already in use, serving a different purpose,
it becomes a simple matter to seal up present
air vents and merely add the aspirators and
air locks. The revenue afforded to the city
populace the year around is well worth the
low cost of the original installation.
There is, however, one grave difficulty
which must be contended with. At the present
time, the gravity conduit system from the
mountains to New York City interrupted
here and there by means of siphon -piping
systems and a reservoir or two, carry
ninety to ninety-five per cent of their full
capacity of water. This means that very
little air could be piped down to New York
with the systems now used, but inasmuch as
additional conduit facilities are being built,
so that the present installations could work
to about fifty per cent of their full capacity,
the system would not interfere with the
future supply of water. In different cities
where water is obtained by conducting the
same through channels to supply certain
sections, and where these channels are only
half full of water at all times, such a method
becomes highly practical.
Where inverted

No Need to 'Wait for Opportunitg
Technical Training will
Bring It to You
Big Demand Right Now for Draftsmen,
Building Experts, Engineers. Get Ready
Building, general construction and engineering lines are booming. Not enough
technical experts are to be had to fill the
important jobs. Big pay and big opportunities are ready for men with specialized
Chicago "Tech" gives this
training.
training to ambitious men-by mail to
those who cannot come to the College.
Read below how two Chicago "Tech"

Hundreds of others
report similar successes. Your chances
will be as good as theirs if you do as they
did-get the training that will make your
services worth a high salary. Just a few
hours a week under the direction of the
Chicago "Tech" experts and you can
become an expert yourself. Make your
spare time count for advancement.
men have succeeded.

Chicago "Tech" Will Train You By Mail
By the Chicago "Tech" method you get the direct personal instruction of practical
men. You are trained to solve the kind of problems that come up every day in actual
engineering and building work. You get blue prints same as
used in shops, factories and on construction work. No time put
in on useless theories-none on unnecessary studies. Every point is made
dear; every subject thoroughly covered
and you advance from one step to anas fast as you learn. No matter
Trial Lesson other
what you are doing or where you live,
If you are interested you can get this Chicago "Tech" trainin Drafting or Building ing and be prepared to advance far
the coupon brings a free
trial lesson which shows beyond men who are plodding in a rut
our method and enables or trying to pick up knowledge as they
you to see how well quali- go along.
fied you are to take up
Men with expert technical knowledge
the course-this before
you decide whether to are wanted now. Paying positions are
enroll or not.
open. Get ready.

FREE

Learned DraftingMakes Big Income

"My promotions came rapidly
after I took up the Chicago "Tech"
Course in Drafting. Soon after I
enrolled, my salary was increased
$225 a month in the Architectural
Department of the company which
employed me. I am now in business
for myself and my prospect file shows $220,000 worth
of

'

Without cost or obligation on me please
send instructive matter about opportunities
in line I have marked with "X"

work."-Albert S. Ross.

Was a Carpenter-

Drafting

Now Contractor

"I was working as a carpenter-$6
a day when I took up your Builders'
Course. In less than 3 months was
made foreman on a big building at $8
a day. 5 months later was superintending a reinforced concrete job
covering nearly half a block. Am now
'n business for myself specializing in theaters."-J. D.
Woodside.

Building
1

Name

Make up your mind to do bigger things-to make
more money as a technically trained man. The coupon
will bring catalog and full information. Mark X before
name of the course which interests you and mail the

coupon today.

1

Address

CHICAGO TECHNICAL COLLEGE, 1245 Chicago "Tech" Bldg., Chicago

This Job?

(The Big O Aeronautic Engineering
All about aeroplanes
Salary Course)
no experience nec- D Plumbing, Heating and
Ventilating,
essary
Trade Plan Reading, Estimating, etc.
Course for men in the
Steam Engineering
building lines.
for Steam Engineers
Surveying
Plan Reading for Shop
and Map Drafting.
Men for Structural
Automobiles
Ironworkers. AssemGas Engines, Starting.
blymen, etc.
Lighting, etc.

1

SEND THE COUPON

Can You Fin

Chicago Tech. College
1245 Chicago Tech. Bldg.
Chicago, Ill.

i
1 Post Office

State

fore finishing AUTO MECHANICS conraeat the
SWEENEY AUTO SCHOOL Runsey ie grabbed
by the American Radiator Co. at $150 a month. Big

SweeneyeSy
books;
Sweeney System of Pratical Experience-nointo
jobs
TOOLS, real work--eigghtt weeks-- uts men QUICK
toDED
garage
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gems.

are mechanically inclined WRITE TODAY for
page Illustrated book; tells
all you want to know about
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PREVIOUS

PERIENCE

EX400
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FREE72

World's Greatest

TRADE SCHOOL

and opportunities for men. If you like working
on cars I will make you an amazing offer.
No colored students accepted.

8

HR.

Battery Charging
Pays Big Profits

New HB Constant Potential 8 Hr.
greater
Battery charger
handles
volume at lower Cost. Makes bigger
profits-reduces rental battery
investment. Br 'nss w trade, beats
15 day trial on
mcompetition.
oneyY - back guarantee.
Easy
nthly terms let profits buy out.
fit.o Write for information.

HOBART BROS. CO.,
Box 812. Tray. Ohio.

LEARN

WATCH REPAIRING

You can learn by our modem and origpart
inal system of instruction every
of the Watch Repairing Trade at home
than at a shop. You
as good or better
can earn money while learning and cure a
well ring position or start In basin. after
Good
completing our coarse of instruction.,,
watch repairers are aleare In dom Ti nd earn
$65 per week. Far particular*
from $30
apply

tÁo

MILWAUKEE SCHOOL OF WATCH REPAIRING. 166

Mason SL. MILWAUKEE.WIS
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COMPARING a Starrett Steel Tape
with an old-fashioned woven tape
is like comparing a 1922 sport model
with the wheezing one-lunger that
flourished in 190o.

Here's a tape that is guaranteed not
to shrink or stretch, that is accurate

and well made (you know Starrett
quality) and is so handy to use you'll
wonder how you ever got along without it. Figures are unusually
large and easy to read-clean cut on a jet black background. The
foot measure beside each inch mark (see picture in lower left corner)
reduces the chance of error still further. No broken finger nails or
searching for a knife blade to open the handle-a slight pressure on
the opposite push button (a Starrett feature) with hand or glove
opens the handle instantly.

There's

a Starrett Steel Tape for every purpose-for mechanics,
builders, engineers, etc. Every tape is carefully inspected and tested
before it leaves the factory.

If you want accurate measurements you need a

Starrett Steel Tape. It will cost a little more
than an ordinary tape but it's worth the difference.
Write for Catalog No. 2.2L Hand the Supplement describing
the new Starrett Tools

THE L.

S.

siphons are employed, in such places as
beneath river beds and creeks, air by-passes
with venturi tubes at their distant ends
would have to be resorted to. These bypasses in the form of pipes could be suspended
beneath wooden suspension bridges. When
the air has reached the city, old gas tanks
could be used to store it, as little of it would
be used between the hours of 11:00 p.m.
and 9:00 a.m., except on very hot days.

THE LABOR OF THE TIRES
The right rear tire gets the hardest usage,
as I have mentioned before. The left rear
tire ranks next; then the front right one-the
left front one having a relatively easy life.
And this is the way of it all: We take the
right side of the road. Often the wheels on
the left side will be rolling on smooth surfaces
while the rights are bumping the bumps, off
on the edge and in the gutter.
This
bumping wears the rear right tire most, but
the rear left shares with the rear right the
brunt of power and traction, not to mention
sliding. The front right helps its rear partner
carry the extra load that habitually falls on
that side of the car. The left front, comparatively speaking, has little to do but roll.
Therefore, change your tires so as to distribute the wear. It will conserve the labor
and materials that go into tires. It will
lessen your troubles and maintain the filling
of your pocketbook.-F. H. SWEET.

STARRETT CO.
TICK -LESS CLOCK

The World's Greatest Toolmakers
Manufacturers of Hacksaws Unexcelled

ATHOL, MASS.

St rretr
reel Tdpes
42-458

HERE IS THE LOUD SPEAKER
FOR YOUR RADIO

Postpaid

ONLY

We are so confident
the Clear Tone will
give you the best
results. Try it for
one week and if not

Leal.

7one

satisfactory return
it and we will refund your money.

$900

o. D.
Guaranteed

12° Bell

C.

24° Long

BIGGEST VALUE EVER OFFERED TO THE RADIO FAMILY
The Clear Tone is abolutely vibrationless due to its aluminum construction throughout. The tone produced is remarkably clear with no
harsh sounds so common in most radio horns. The outside is finished
in Japanese bronze. Polished aluminum stand. Inside of bell polished,
fading into a rich satin finish. If your dealer has not received them yet,
send name and address and we will send you one immediately.

Service Pattern and Manufacturing Co., Detroit, Mich.

DEALERS>
If you have not yet placed your orders,

The tickless clock is one of the boons
promised humanity through the discovery
of a German scientist who has been delving
in the field of oscillation. A selected audience of government officials, scientists and
newspaper men today witnessed a demonstration of inventions of this nature perfected by an engineer, Heinrich Schieferstein, head of the Laboratorium für Sshwingungestechnik of Berlin.
A noiseless timepiece, operating without
a lever, was one of a number of specimens
which Herr Schieferstein used to show the
technical importance of oscillating power
for high-speed power engines and in the
propulsion of ships, airplanes and gliders.
A German -American corporation has been
founded in Berlin for the purpose of worldwide exploitation of these discoveries.
The demonstration was featured by the
use of an oscillating motor which is said
to be the first synchronizing motor perfected, producing vibrations of a connected
flap or disk synchronously with the movements of the motor. The promoters assert
that the inventions mean a great saving
in power.
Herr Schieferstein hit upon his new idea
through studying the manner in which the
oscillating currents in wireless transmit energy to one another.

Write for discounts.

IGNITION OF COAL DUST BY
ELECTRIC ARCS
The extensive use of pulverized coal for
fuel in industrial plants gives interest to
tests recently made by the United States
Bureau of Mines, which proved that coal
dust suspended in air can be exploded by
electric arcs under conditions that might
prevail in a pulverized coal plant or in a coal
mine. If there is electrical machinery in
places where coal dust is apt to collect in
quantities capable of producing a dust cloud,
such electrical machinery should be housed
in compartments designed especially for use
in dusty atmospheres. Under Schedule 2B,
the Bureau of Mines is prepared to conduct
investigations looking toward the safety of
electrical equipment for this class of service.
Details of tests of the ignition of coal dust by
electric arcs are given in Serial 2365 just
issued by the Bureau of Mines.
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In other
words, when the operator of such a set puts
his tube in oscillation, part of the energy developed by the tube is re -radiated, and may
be heard in a nearby receiving set in the form
of a shrill whistle. For this reason the
apartment house dweller and those who live
near other amateurs (and who doesn't in
this era of radio?) should avoid this type
of set.
In Fig. 7 we see the old standby style of
short-wave regenerative tuner. This utilizes
two standard type variometers and a vario coupler. The latter may be either of the 90°
or the 180° style. In this circuit the vacuum
tube is made to regenerate by tuning the
grid and plate circuits to resonance, at which
time they will produce beats in the tube and
cause it to regenerate or amplify at audio
frequencies. This circuit is probably one
of the best all-around short-wave receivers,
and has the additional advantage that it does
not re -radiate. Some amateurs use a regenerative circuit somewhat similar to this
with the exception that the variometer in
the grid circuit is omitted. This, however, is
not as satisfactory as when the grid-variometer is used, as it does not regenerate as
easily and continuously as the latter. Another variation is to put the grid-variometer
in the antenna circuit; that is, in series with
the aerial. In the circuit illustrated a variable condenser could be used to advantage
in series with the antenna. This will give
more selective tuning to the primary circuit,
but, on the other hand, will complicate the
tuning somewhat.
The next type of tuning apparatus we will
consider will be honeycomb coils. It may be
well to mention here that other types of
compact inductance coils, such as spider web coils, will also work in these circuits. In Fig. 8 two coils are used in
variable inductive relation to each other,
and the circuit is very similar to that
of a loose coupler. There are various
types of mountings on the market which
may be used to hold the coils in this relation.
Whatever kind is used, the coupling between the two coils must be capable of constant variation in an easy manner. It should
be no hard task for an amateur who is at
all handy with tools to construct a mounting
of this type. Coming back to the circuit in
Fig. 8, the reader will find that a variable
condenser is shown in series with the antenna. This method of tuning the primary
should be tried, as well as that in which
the condenser is shunted across it.
In Fig. 9 is a type of regenerative tuner
which will allow the reception of radio messages over all the wave -lengths in common
use to -day. The action is very similar to
that of circuit of Fig. 6, with the exception
that the primary and secondary are coupled
inductively, while in the former the primary
of the vario -coupler is used as an auto trans former. In Fig. 9 the feed-back is
accomplished by coupling the plate and
secondary together. The same holds good
for the mounting of the coils and the connection of the primary condenser in this
circuit as in Fig. 8.
In closing, we wish to give one bit of advice to all who are really interested in radio
and wish to see it progress. That is experiment. Try different circuits and combinations of circuits, and, above all, keep notes
of everything you do. Many a good piece of
information has been lost to one because he
trusted to his memory, only to be rediscovered by someone else who kept notes and
profited thereby.
The best way to try a new circuit is to sit
when the tube is in oscillation.
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down, think it over and work it out on paper.
After you have done this, trace out all the
connections and see that nothing is shortcircuited. Also, if it is an audion hook-up,
see that the "B" battery is where it belongs,
and not connected in such a way that it will
go through the filament when you turn a
switch or if one of the variable condensers
should happen to short.
After you try out some circuit which you
were sure would work and you find that it
does not, don't be discouraged, but go right
on and try again. If you do get good results, don't be satisfied, but try for better
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results. This is just what Major Armstrong
did. He worked out the regenerative circuit which gave wonderful results, but he
was not satisfied, and the result of his dissatisfaction is the Armstrong super -regenerative circuit.
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is displaced laterally by the action of the

charged plate. The key S is opened immediately after the explosion. Data for
plotting the variation of pressure with time
can be easily obtained from the curve appearing on the developed plate. A typical
photographic record is reproduced in Fig. 4.
Fig. 5 is a pressure-time plot of an explosion of hydrogen and oxygen prepared by
electrolyzing water. (The statement that
one centimeter displacement is equivalent to
220 pounds per square inch is justified by an
initial experiment in which air was forced
into the explosion chamber and the pressure
read from a gauge simultaneously with the
corresponding displacement of the point of
impact of the electron jet against the photo
plate.) The effect of mixing air with the
explosive mixture is clearly shown. The
peak of the pressure is not only lessened but is
delayed in development. In practice this
might be desirable. For a pure explosive
mixture the maximum pressure is attained
in half a thousandth of a second.
In order to study the explosive wave in
water due to submerged charges of gun
cotton and of T. N. T., the lid JK of the
crystal container indicated in Fig. 1, was
removed and the pot filled with vaseline.
The pot was then lowered to a depth of several
feet in the water where the explosion was to
occur. To measure the velocity of transmission of the explosion wave two detecting
vessels of crystals were used. The vessels
were placed 24 feet apart at the same depth
and the explosive set off 12 feet from one of
them and in the same straight line connecting
the vessels. Both sets of detecting crystals
were connected to the same plate M of the
registering apparatus which was housed on
the shore. Fig. 6 is a typical record obtained
with gun cotton.
In Fig. 6, A is the plotted data registered by
the first set of crystals, C for the second set.
(Vessel C was more sensitive than A, having
a greater amount of crystals.) Evidently
the wave traveled the distance between the
two sets of crystals (24 feet) in 0.005 second,
the velocity of the explosion wave being
4,800 feet per second.
The pressure recorded in curve B was due to the explosion
wave that traveled to the first detecting
vessel by way of the bottom of the body of
water used in the test. The reflected wave
recorded by the second vessel is not shown
in the diagram.
Applications of this new experimental
method to gas engine practice and in other
fields are awaited with interest.
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To illustrate the method of handling information by radio, take the weather forecasts. We could just as well take the
stock market reports, the market quotations
on farm products or any other class of information. Since one person out of every
hundred in the United States is a government employee and in a position to gather
information, and since the Federal government owns and operates over two hundred
radio stations in the United States and can
reach every nook and corner of the country with its broadcasts, we can have any
information we ask for.
The reports on which the Weather Bureau
bases its forecast of the weather you are
going to have in your town for the next
forty-eight hours will be gathered at eight
o'clock tonight. At ten o'clock tonight forecasts will be transmitted from a number
of government radio stations, each one covering the territory reached by the trans mitting station. NAA, the navy station at
Arlington, Virginia, for example, will give
detailed forecasts for all the districts east
of the Mississippi.
In the meantime, of course, the distribution of the forecasts by wire and mail begins. Your local paper may receive them
by telegraph tonight. You may get the
paper by seven o'clock in the morning. But
by radio you can get them within two hours
of the time that the local observers report
to the Weather Bureau.
What difference does it make? Think!
Did you never hear a farmer, looking
over a field of mown hay all but ruined by
a thunder shower, say: "Jingo, I didn't think
it would catch me like that !"
Did you never hear a merchant say,
on the rainy day when his big sale fizzled
and he lost the fruits of a month of hard
work : "Hang it, why does it always have
to rain on the day when you've got something special on?"
Did you never hear a child sob as it
pressed its nose against a windowpane upon
which the rain was beating: "Mamma, why
didn't they have the picnic yesterday?"
Did you never get on your rubber boots
and search the flats with the rest of the
neighbors for the body of the husband and
father whose barn went down in the f reshet
while he was attempting to rescue the f amily live stock?
Not a day passes without its calamity
due to the failure of someone to take advantage of the quick information that radio
might bring.
There may be no more spontaneous demand in your town for up-to-the-minute
weather reports than there was for umbrellas when Noah laid the keel of the
ark, but a radio novice could create a demand and supply it.
The first step is to get the forecast. Some
government stations send them in code and
some by radio telephone. If the only stations you can hear use code, the game is to
get hold of someone who can read code.
Few towns are without some amateur who
can copy these forecasts. Usually there are
enough of them so that by arrangement each
can take one or two days a week. It requires only fifteen minutes to get the
weather.
The next step is the local distribution.
Most towns have at least one radio amateur
who operates a transmitting station. If he
uses a radio telephone transmitter it is a
very simple matter for him to repeat the
forecast at a specified time, say 10:15 p.m.,
so that all who have radio receivers may
hear it. If he transmits only in code, he
can send it slowly enough so that a novice
r
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can copy the dots and dashes and translate
them afterward with the help of an In-

TeaclaYou

ternational Morse alphabet card. Anyone
who can distinguish the voice of a church
bell from that of a bull calf can learn to
copy dots, dashes and spaces.
Since the proportion of radio users in the
population is not yet as large as the percentage of government employees, radio
distribution alone will not reach everybody.
It must be supplemented by wire service,
messenger service, bulletin board service and
publication. The radio man who sets out
to organize the service, if he has a telephone,
can readily call up other citizens and arrange for regular daily reports for those
who can be interested in them. Whole
strings of farmers on rural routes can be
reached by one call with a weather report
as easily as with private information not intended for more than one of them.
For messenger service the Boy Scouts and
other boys are available. In fact the Scouts
could help a good deal on the radio end,
if local encouragement were offered. A
boy on a bike could cover a good sized community in a short time, posting copies of the
forecast on bulletin hoards, delivering copies
to local papers, and leaving copies at the
homes of citizens who had agreed to assist
with further distribution. The more workers there are in the system the more fun
they will get out of it and the more popular it will be.
To be entirely successful, local radio service needs the boosting of a strong local
organization. Suppose you should interest
your local Chamber of Commerce, Board of
Trade or Rotary Club in radio service. Immediately committees would be appointed
to find the radio amateur who could copy
and re -broadcast the broadcast from government stations to list the home receiving stations and find out how many would be
willing to receive the broadcast when it was
re -transmitted and pass it along the radio less families in their neighborhood; to get
the co-operation of the Boy Scouts or other
organizations willing to provide messenger
service, to secure the publicity to wake the
public up to their opportunity. Right now
any town that would put into operation a
complete receiving and local distributing
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New York City.
2. That the owners are: (Give names and addresses
of individual owners, or, if a corporation, give its
name and the names and addresses of stockholders
owning or holding 1 per cent or more of the total
amount of stock.) Eilperimenter Publishing Co.,
Hugo Gernsback, Sidney Gernsback, H. Winfield
Secor, R. W. DeMott, Dr. T. O'Conor Sloane. Mrs.
Catherine Major. (All of the above of 53 Park
Place, New York City.) M. M. Finucan, 720 Cass

St., Chicago, Illinois.
3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per cent
or more of total amount of bonds, mortgages, or
other securities are: (If there are none, so state.)
None.
4. That the two paragraphs next above, giving
the names of the owners, stockholders, and security
holders, if any, contain not only the list of stockholders and security holders as they appear upon
the books of the company but also, in cases where the
stockholder or security holder appears upon the
books of the company as trustee or in any other
fiduciary relation, the name of the person or corporation for whom such trustee is acting, is given; also

that the said two paragraphs contain statements
embracing affiant's full knowledge and belief as to the
circumstances

WANTED
Common education sufficient

service would make itself nationally famous,
and national fame has brought to many a
town a prosperity that it would never have
known if it had mulled along singing that
soothing little Sunday School hymn: "You
in your little corner and I in mine."
Furthermore, a local Chamber of Commerce could promote, through the United
States Chamber of Commerce or by other
means, a national demand for government
radio service that has not as yet been established. We have representatives in every
land as well as in every town and city in
our own land. If there is any information
we want that is not now in the air our
government can soon put it there.
Think of the money our Senators and
Representatives make, quite legitimately, by
using information concerning government
activities that comes to them in the day's
work. They are entirely willing to share
it with their constituents. When the last
tariff bill passed, concerns that had kept
tip to the minute, in following its progress
through Congress, made millions by taking
advantage of quick information, while
slower thinkers paid millions in increased
duties on consignments that might just as
easily have been brought in under the old
law a few days sooner.
Detailed information concerning broadcasts from government stations is published
in the Radio Service Bulletin (monthly, 25
cents a year), the List of Government and
Commercial Radio Stations (25c) and other
publications that can be obtained from the
Superintendent of Documents, Government
Printing Office, Washington, D. C.

i

Franklin Institute, Dept. L-180, Rochester, N. Y.
Sirs: Send me, without charge, (1) Sample RaIlth way Mall Clerk Examination questions; (2) Schedule
0. showing places in all coming U. S. Government examiOJ nations; (3) List of many Government lobs now

iCit

obtainable.
Name

Addrees

and conditions under which stockholders and security holders who do not appear upon
the books of the company as trustees, hold stock
and securities in a capacity other than that of a bona
fide owner; and this affiant has no reason to believe
that any other person, association, or corporation
has any interest direct or indirect in the said stock,
bonds, or other securities than as so stated by him.
H. GERNSBACK.
Sworn to and subscribed before me this 22d day
of September, 1922.
Joseph H. Kraus, Notary Public. Queens County
Register's No. 2951; New York County Register's
No. 3337; New York County Clerk's No. 439.
(My commission expires March 30, 1923.) (Seal.)
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$12 an

Hour!

Yet He Had Never Sold Anything Before
"I am enclosing my first order. I
secured this in just three hours.
Out of 40 calls landed 36. Pretty
good, don't you think?"-W. H.
Marion, I llinois. Think of it! $36.00
real profit first day in only three
hours! And he was only a beginner. Hundreds making more
money than they ever dreamed
possible with this wonderful plan.

Experience Required
No
No special ability needed, just a few hours conscientious
work each day. 1 teach you each step to take. Folks who
never sold anything before find it easy with the Davis Line.
"Sold my first ten boxes in less than one hour" says one
chap. "All sold out; 30 boxes today. 4li hours work"writes
another. And every sale means $1.00 clear profit to you!

Business of Your Own
A Permanent
products are used every day in every home in the

Davis
land. You build up a permanent list of customers in short
time. We stand back of you. Quality guaranteed by this
26 -years old concern. Be your own boss. Be independent.
Men and women representatives have been with us for
years, making more each year. $100 a week is easy.

FORD FREE

You Act Quick
If
No contest. No limit to number
given away. Each and every
producer gets a Ford as soon
as he or ehe makes the quota.

Brand new Ford Touring

by your local dealer on this, the most liberal offer
delivered to
you full detall,. Right
ever made. When you write me. 1 will give
of year start. Don't mite ac special offer. now
now
ate.
e
It
Writeime

ort

E. M. DAVIS COMPANY
(Established

Dept. 6799

1896)

CHICAGO

MORE HEAT -LESS EXPENSE
New Perfected
OIL BURNER
No Noise
Red Hot
No Smoke
Fire in
°º No Odor
:_
Two
No Dirt
Minutes

ill HYLOW
The

''

Dependable, Steady, Intense Heat
The HYLOW is a modern, improved Oil Burner,
Oil
specially constructed to generate Distillate
high or
into gas. A turn of the valve regulates
low flame; as easy to operate as a natural gas

stove. Gives strong, hot flame instantly. Twice
the heat at half the cost
Easy toinstall-slips into fire box of Cook Stove,
Beating Stove or Furnace. Will not clog or fili up.
Jet
Will not explode or increase i nsurance rates.
type construction -most economical and efficient
type made. Burns 95% air. 9 oil.
Great for cooking, baking, heating. No fuss,
no dirt , saves time, labor, money. Requires little attention. 'Will last a lifetime. of our amazing 30 day trirl
Write today for detail,
AND AGENTS
Introductory Price Offer DEALERS
WANTED. Good territory open Act quickly. Big
Money Maker.

HYLOW BURNER CO..

Dept. 112. 1237 Main. Kansas City. Mo.

HOTEL
PARK AVENUE
32nd to 33rd Streets
4th Avenue from

NEW YORK

Subway entrance at door

One of the best known hotels in the metropolis. Convenient to shopping, theatres and
in the heart of the wholesale district.
Rooms from $2.25 per day upwards
POPULAR PRICE CAFETERIA AND
REGULAR RESTAURANT

George C. Brown, Proprietor

YOUR VOICE
THROW
Under the table, into a
Trunk, down Cellar or
anywhere. Our lessons
VENTRILOQUISM
in
teaches you. With our

VENTRI LO

(fits in the mouth and
cannot be seen) you
imitate Birds, Animals, etc. without
moving your lips.
This outfit and book of
JOKES by mail for lOo.
UNIVERSAL DISTR. S
Stamford Ct.
Box 227

ooK RevIlew
(Continued from page 789)
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LIFE OF GEORGE WESTINGHOUSE.
By Henry G. Prout, E.C. Hard covers,
size 9"x6". Published by The American
Society of Mechanical Engineers, New
York City.

Colonel Prout has long been identified with railway
literature, as editor of the Railway Gazelle, and
writer therein. In this work describing the really
remarkable work done by Westinghouse, the great
railway inventor, the writer has neglected no phase
of his character, and has given a fairly complete
resumé of his many inventions. Westinghouse has
done a great deal which is little known, and this
book in telling of his work in so many side lines, if
we take his railway work as a trunk line of his
inventions, is wonderfully suggestive and it would
seem not too much to say that he began many things
never carried to a conclusion, which could still be
followed out and brought to valuable completion,
now that the great originator is no more. A list of
his United States patents covers over eight pages of
rather fine print, a wonderful exhibit. Turning
over the pages rapidly, studying the great range of
subjects covered, and the personal opposition which
an inventor has to overcome, it would appear that
it was not only genius which brought him to the
summit of his fame, but persistence to the last
degree. Interesting illustrations and portraits are
also given.

POWDERED COAL AS A FUEL. By
C. F. Herington, M.E. Hard covers,
size 5%"2r9%". Published by D. Van
Nostrand Co., New York City.
This book, emanating from the well-known house

of D. Van Nostrand Company, treats of one of the
advanced methods of burning coal directly. Fuel
gas, involving the necessary waste in the production
of producer gas, in some ways appears more advanced
than direct combustion of lump coal, but when the
coal is brought to the powdered condition, and
burned as such, we seem to have combined the
efficiency due to unimpaired calorific power of the
entire coal, with the ductility, if we may use such an
expression, of the gaseous fuel. Mr. Edison has

applied powdered fuel to his cement cylinders with
considerable success, and all sorts of data as obtained
by him and other engineers, are given in elaboration
in the pages of the book under review. Some very
practical tables and useful data are embodied.
There is no question whatever that the solving of the
fuel question should come to an early end, and such
investigations and inventions as those detailed in
"Powdered Coal as a Fuel," will lead to improved
results, which will do much to ameliorate the fuel
situation.

TOGETHER. By John T.
Broderick. Hard covers, size 714"x5".
Published by Robson and Adee, Schenectady, N. Y.

PULLING

The recent strikes which have brought the United
States to a condition of partial paralysis, indicatefora
strained relation between labor and capital,
which there is no good excuse. The folly of mankind,
selfishness, and the high salaries of labor leaders and
paid members of the organizations are poor reasons
for such disturbances. This book is interestingly
written, its theme being that employers and employees should pull together, somewhat like man
and wife, although in the matrimonial relationship
it is not always clear who is the employer or employee.
Family life is greatly impaired by divorce, and what
ought to be the family life of labor and capital
wedded together is well nigh ruined by strikes,
dictated and led by selfishness. But there is no
Reno for labor and capital; they are like the Siamese
twins who could not be separated without death to
both parties. We cannot help believing firmly that
in the future the true marriage of capital and labor
will increase the happiness of both parties and their
mutual understanding.

AT THE EARTH'S CORE. By Edgar Rice
Burroughs. Size 7%"x5". Cloth covers,
Published by A. C. McClurg
280 pages.
& Company, Chicago.
The present scientific novel by the well-known
author has for its theme the old hypothesis that the

course,
earth's interior is hollow. There is,of of
fact, Jules
nothing new about this. As a matter
a
written
Earth,"
the
of
the
Center
s
"To
Verné
generation ago, covers precisely the same ground as
book.
Burroughs'
does Mr.
Jules Verne takes his hero down through an extinct
the
volcano in Iceland, where they discover that but
earth's interior is not of molten or cold matter,
in
contour.
and
spherical
hollow
that it is
Burroughs does the same thing, except that he uses
a machine, of which he does not tell us much, that
bores itself through the crust of the earth for some
5oo miles, and lands his hero on the inside surface.
The hero finally returns via the same route, by
reversing the machine, which brings him back to the
surface of the earth.
In all other respects, Burroughs parallels Verne
very closely. Verne, in his story, has his prehistoric
monsters, prehistoric human beings, etc., and
Burroughs has copied that idea pretty well. There is,

You Want to Earn
Big Money!
And you will not be satisfied unless
you earn steady promotion. But are
you prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For
a more responsible position a fairly
good education is necessary. To write
a sensible business letter, to prepare
estimates, to figure cost and to compute interest, you must have a certain
amount of preparation. All this you
must be able to do before you will
earn promotion.
Many business houses hire no men

whose general knowledge is not equal to a
high school course. Why? Because big
business refuses to burden itself with men
who are barred from promotion by the lack
of elementary education,

Can You Qualify for
a Better Position?
We have a plan whereby you can. We
can give you a complete but simplified high school course in two years,
giving you all the essentials that form
the foundation of practical business.
It will prepare you to hold your own,
where competition is keen and exacting. Do not doubt your ability, but

make up your mind to it and you will soon
have the requirements that will bring you
success and big money. YOU CAN DO IT.

Let us show you how to get on the

road to success. It will not cost you a single
working hour. It costs you nothing but
a stamp.

American School
Dept -H-926,

Drexel Ave. 61.58th St.,Chicago

American School

Drexel Ave. and 58th St., Chicago
Send me full information on the subject checked
and how you will help me win success.
Dept.H-926,

...-Architect
.....Building Contractor
....Automobile Engineer
-Automobile Repairman
.....Civil Engineer
.....Structure I Engineer
.....Business Manager
.....Cert. Public Accountant
.....Accountant and Auditor

.....Lawyer
.....Machine Shop Practice
.....Photoplay Writer
....Mechanical Engineer
.....Shop Superintendent

Employment Manager

.....Steam Engineer
.....Foremanship
.....Sanitary Engineer
....Surveyor (& Mapping)
.....Bookkeeper
.....Draftsman andDesigner .....Telephone Engineer
-Telegraph Engineer
.....Electrical Engineer
.....Electric Light & Power .....High School Graduate
.....General Education
.....Fire Insurance Expert
.....Vocational Guidance
.....Wireless Radio
.....Undecided
...-Boainess Law
Name
Addrees..
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of course, a stationary sun in the middle of the hollow
sphere, in Burroughs' story, the same as in Jules
Verne's, and all other scientific phenomena run

J. M. Hanson-Bennett's

closely side by side.
The present reviewer finds no fault with the book,
except that as far as science is concerned, Mr.
Burroughs is not anywhere near as thorough as
M. Jules Verne, who always had plausible explanations, which were as a rule based upon scientific
truths. Mr. Burroughs does not bother himself very
much with such things, and he does not offer many
scientific explanations.
For all that, Mr. Burroughs is a fascinating writer,
and manages to hold one's interest in every page of
the book,-even if slang creeps in here and there.
However, the public is not concerned here with
accurate scientific statements, and certainly takes
to the pure entertainment which Mr. Burroughs
knows so well how to give.

$500
REWARD
for
TWO HOURS WORK
In answer to a request from Chief of Police
Warren Biglow, the Finger Print Expert arrived
at the scene of the daring robbery of the O
Company offices. $6500.00 in currency was
gone. Not a single clue had been found.
Almost immediately Biglow turned his attention to a table which had been tipped
up.
The glossy mahogany showed an excellent
set of finger prints. The thief might just as
well have left his calling card.
To make a long story short, his prints were
photographed, and matched with those
"Big
Joe" Moran, a safe blower. Moran wasof
and convicted on Biglow's finger print caught
proof.
The money was recovered and a $500.00 reward given to Biglow, in addition to his feesas pay for his two hour's work.

Be a Finger-Print Expert

Learn at Home in Spare Time

No more fascinating work than this-and
big rewards go to the EXPERT. Thousands
of trained men are now needed. The Finger
Print w or k of governments, corporations,
police departments, detective agencies, banks,
individuals, has created a new profession.
Many experts earn $3,000.00 to $10,000.00 a year.
And now you can easily learn the secrets of
this new science in your spare time-at home.
Any man with a common school education can
become a Finger Print Expert in a short time.

Oi

-Print

University of Applied Science

Desk 5339, 192O sunnyside Aye., Chicago, 111.

Gentlemen: Without any obligation whatever send me your new, fully illustrated, FREE
book on Finger Prints, and your offer of a FREE
Course in Secret Service Intelligence.

Dyke, electrical engineer. Size 7"x 10",
leather cover. Published by The Good heart -Willcox Co., Chicago, Ill.
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the dark. Constellations

shown by shining lines between radiant stars.
Sample constellation free. 4 ft. map, 58.50. Used
by leading schools, colleges and universities.
C. W. SUNDELL, 843 Ontario St., Oak Park, Ill.
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CHARGE
BATTERY

,,;

YOUR OWN
You can do it-without

removing your
battery or even disconnecting terminals.
Tne Valley Battery Charger will end your battery
troubles. Plugs in on lamp socket; clamps
to battery. Cannot overcharge or harm
battery. Price $18.00. Send for booklet.

Valley Electric Company
Department

ta

S.

ST. LOUIS, MO.

Practical Electrics ..

This book, the thirteenth edition, has been enlarged
and practically rewritten. The illustrations are all
brought up to date, and cover various parts of all
makes of cars. The text is such that it can be
understood by the average car owner to whom it is
a wonderful source of information. Facts are given
of such range as to make the book a necessity for
everyone genuinely interested in any way in the
automobile world. The book is probably the only
one of its kind which lays particular stress on the
fundamental principles of automobiles, as well as on
the details. Such subjects as storage batteries,
starting motors, transmissions, lighting systems, etc.,
are treated exhaustively in such a way that anyone
who reads it can easily find the troubles with his own
car and, if he wishes, make his own repairs. This
latest edition also presents the elementary principles
of electricity and magnetism, so that the reader may
be thoroughly informed on these subjects before he
passes on to the more complicated electrical parts of
his car. Motorcycles, trucks and airplane engines
are dealt with, as are also Diesel engines, and farm
electric lighting plants. A complete general index
gives ready access to any particular part of the text
desired, as it is very concise and well arranged. In
the back of the book there are two skeleton charts of
four cylinder engines, in which a car owner can fill in
the parts of his own motor, thereby having complete
drawings showing just how the cylinders of his particular make of machine are timed to fire, as well
as the positions of the cam shaft, cam gears and
valves. The chapter on motorcycles is quite complete, as it deals with the engines, ignition, carburetors
and transmission of several standard types.
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AMERICAN BOY
"The Biggest, Brightest, Best
Magazine for Boys in all the
World"
$2.00 per year
The Youth's Companion

..

All for

Including all remaining
issues of 1922, the 52
issues for 1923, and the
new 1923 Calendar.

$250

Our Large 44 -Page Catalog for 1923
listing more than 3,000 publications
and club offers is Free
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IT'S

REFERENCES-A11 Publishers
ADDRESS ALL ORDERS TO

J. M. Hanson -Bennett
860 Brooks Bldg.

DYKE'S AUTOMOBILE & GASOLINE
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HARMONICS OF EVOLUTION.
By Florence Huntley. Hard covers, size
5,1 "x8", 466 pages. Published by R. F.
Fenno & Co., New York City.

reproductions. For the operator who intends to
understand motion picture machines from their
inception, including the historical interest which
these machines may have, this work is rather exhaustive; for the individual who is merely an operator at
his station, only the latter half of the work need be
seriously taken into consideration. The Simplex,
the Hallberg and the Power machines are treated in
great detail.

Desk 5339, 1920 Sunnyside Ave., Chicago

, $350
; $350
2.0010¢

Science & Invention.$2.501
Radio News.
2.501
Science & Invention.$2.501
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a super -coated stock is employed for these half -tone

University of Applied Science

I

New or Renewals.

This book, according to the fly leaf, is used as a
supplementary text in the New York Institute of
Photography. A very full list of the chapters and
their contents appears in the front of the book,
and an elaborate index appears at the end. It is
a very adequate compilation of all work done in the
motion picture field, beginning with motion pis ture
toys and terminating with photography by means of
the electric spark, including a few mathematics on
electricity and electrical explanations as well as the
care of electrical machinery. Unfortunately, the
book is printed on two qualities of paper, probably
because half-tone reproductions in fine screen would
present a smudgy appearance if printed on the coarse
stock used throughout the work. Consequently

We are making a special, limited offer of
complete Professional Finger Print Outfit and aa
Course in Secret Service Intelligence, both absolutely FREE. Mastery of these two professions offers you a brilliant career.
quickly for illustrated free book on Write
Finger
Prints which explains this wonderful training
in detail. Don't wait-mail the coupon NOW.
You may never see this announcement again.

Torun

All subscriptions are for One Full Year
and may be sent to one or separate
addresses. Subscriptions may be either

MOTION PICTURE PROJECTION. By
T. O'Conor Sloane, Ph.D. Illustrated, 303
pages. Hard covers, size 6"x9". Published
by Falk Publishing Co., New York City.

Large IllustrateutfdtHook

Name

WILL SAVE YOU MONEY

This book is remarkable for its superior diction and
its clear way in the majority of chapters of expressing
the thoughts of the writer, who attempts to prove
that life after death, or after what we know as death,
persists. In fact there is a chapter on the impossibility
of death.
Being well read, Mrs. Huntley has
reviewed in this work the principles of a number of
interesting theories on evolution and Darwinism.
The writer attempts to show that hypnotism and
mediumship are one and the same, although she
fails to conclusively prove this fact. The chapters
on Natural Marriage, Legal Marriage, and Divorce,
are worth consideration, but an attempt to explain
True Marriage by means of mathematics and harmonies as is done by the author of this work, fails
utterly in its desired purpose. We do not believe
that marriage will be explained mathematically now
or hereafter, even if eugenic marriages are to become
a fad, but of course that is more or less of a personal
opinion. For the spiritualist or psychologist this
book is very valuable; grammatically it is superb.
Chapters on Masculine Reason and Feminine
Intuition, as well as the one on Masculine Will and
Feminine Desire, make this book of particular value
to the husband and wife.

--

FreeFinger

MAGAZINE
BARGAINS

AG E N C Y
Chicago, El.

"ELECTRO - CONDITE

99

STARTLES THE WORLD

Thousands of people are marveling at
the wonderful performance of the "Elec-

tro -Condite" Converter. Clarifies, purifies, sterilizes, matures and mellows
most kinds of beverages. Makes hard
water soft, etc. May prevent poisoning.
Send $5.00 for device with 5 days'
trial money -back guarantee or ask for

circular.

Best grade Proof Hydrometers, $1.00

each prepaid.

Electro.
A -B -C LABORATORIES, Inc.
Condite"
CONVERTER Dept. X, 200 West 72d St., New York

NEW SINGLE PHASE A. C. MOTORS
1-4 H. P.--110
volt, 60 cycle.
1725

EMERSON
% H.P. S58.00

peed,

ynlelo

with

rod, plug end
ve
pulley
$13.00

GENERAL
ELECTRIC
1-9
1-2

H.P. $16.50

H.P.

62.00

1% H.P.

75.00

H.P.

89.00

1

2

ONE YEAR

Include Palley and
Base -All Motors.
H.P. or larger,
1.2
tnd. Typa.

GUARANTEE
H.P. $39.00
Satisfaction guaranteed or money refunded

illustrated Catalog of Motora and Supplies FREE
HIRE ELECTRIC CO., 631-R So. Dearborn St., Chicago
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The RADIPHONO
ADAPTER

$300

HERE is an efficient, economical way to
use any standard make of phonograph

11111111111111111,111,
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Midland, Mich. The uses of this jack bumper are many. Two of these devices are
placed on a car, one in the front and the
other in back of the machine, in such a way
that at night the working parts of the jack
will be illuminated by the headlights of the
car. The jacks serve as a bumper which can
be separated so that the machine will be
equipped with four individual jacks, any or all
of them being used to raise the car, or the
individual wheels of the car. Should the car
become stuck in the mud or sand, it can be
jacked up sufficiently to place a board
beneath the wheels. Inasmuch as the
operator stands erect when jacking up the
car, there is very little danger of soiling the
clothes. Dr. Sjolander furnished some very
excellent photographs of his device.

Student Winding a Stator

Learn
Electricity

as a wonderful amplifier. The Radiphono

Adapter eliminates distorted or metallic
sounds, and is equally as good as more
expensive amplifiers. Guaranteed to be
satisfactory, or money refunded. Can be
attached in a minute. Cash with order
saves 10%Postage Prepaid.
MERRICK SALES COMPANY

786 East 24th Street, Paterson, N.

J.

You've heard your
neighbor praise the Pathfinder, the wonderful illustrated
news and story paper published at
Washington for people everywhere. This
has
paper is the Ford of the publishing world:
ball a million subscribers. Chuck full of just the kind of reading
fox
Question
news.
world's
of
the
digest
you want. Unequaled
answers your questions. Stunts for children; real fun for all. Exciting serial story starts soon. Send 15 cents (coin or stamps) today
for this hip $l paper 13 weeks. You will he more than pleased.
PATHFINDER, 668 Langdon Sta.. WASHINGTON. D. C.

¡5ARN
P
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YOU can make $15 to $60 weekly in your spare
time writing show cards. No canvassing or
soliciting. We instruct you by our new simple
Directograph system, pay you cash each week
and guarantee you steady work. Write for full
particulars and free booklet.
WEST-ANGUS SHOW CARD SERVICE
Toronto.
61 Colborne Building

"STANDARD" VARIABLE CONDENSERS
11
23

'

Plate Cap'y

.00025
.0005
.001
.0015

Assembled

Knock-down

M.F...$2.35 .....$1.85

M.F...
M.F...
M.F...

2.25
2.85
2.90
3.60
43
"
4.50
5.50
63
"
"
$1.00
Rheostats
"Owl"
We ship, postage prepaid, upon reoeipt'of price
All "Standard" Products are Fully Guaranteed.

,

STANDARD APF LIANCE MFG. CORP., 412$ -East 71st St., N.Y.C.

gPARETIME
LEARN AT HOtit-Fiete a Good Penman,"
and beautiful
Write for book. "How to Become
specimens. Free. Your name on card if you enclose stamp.
F. W. Tamblyn,

424 Ridge Bldg., Kansas City, Mo.

You can be quickly cured, if you

STAMMER

Send 30 cents for 283 -page book on Stammering and

how I
Stuttering, "Its Cause and Cure." ItB.tells
N. Bogus,
myself after stammering 20 yrs.
700 Bogue Bldg., 1147 N. III. et., Indianapolis.
1

FOURTH HONORABLE MENTION
The fourth honorable mention is for a comb
and brush combination patented by Frederich
L. Tate, of 1043 Pacific St., Vancouver, B. C.,
Canada. The comb slides inside of the brush
in this device, so that the comb or the brush
may be used independently of each other, or
both could be used together.

In

portunity-act

the Great Shops of

COYNE

SIXTH HONORABLE MENTION
is quite evident that the judges in this
contest awarded prizes for the best suggestions in the order of their relative value,
because although there were thousands of
manuscripts to choose from, Mr. Butz, already
with two awards to his credit, obtained the
sixth honorable mention for a tooth brush
with a hollow compartment in the handle
containing a coil of dental floss. This
combination would encourage users of tooth
brushes to employ the very efficient dental
floss. Teeth cannot be thoroughly cleansed
unless both floss and tooth brush are used
during the toilet.
In closing we would state that there were a
great many more foreign and Canadian entries
in this contest than in many heretofore,
although the fairer sex did not turn out as well
this time as they did in the Perpetual Motion
Contest, closed in the last issue. We are
indeed glad to see that readers residing in
Canada are ambitious to try for the awards.
The degree of success attained may easily be
learned by glancing over the number of
prizes and honorable mentions awarded to
residents of our sister country.

The increased popularity of Coyne and a
tremendous influx of new students simply forced
us to move into larger and more spacious quarters. Here, in the big, new home you will find
added electrical equipment-new and larger departments-a moro complete electrical training.

Earn

$150

to $400 Per Month

-You are trained
No books or useless theory.
on $100,000 worth of electrical equipment. Everything from door bells to power plants. You
work on motors, generators. house-wiring, autos.
batteries, radio, switch -hoards, power plants -everything to make you an expert ready to stele
right into a position paying from $45 to $100
a week. Learn electricity in the electrical center
of the world. Send coupon tautly for a free cats -

!,.g.

Radio Course FREE

wo include the following freo with the regular
course:
(1) A complete course in auto, truck and tractor electricity and storage batteries. Greatest
outlay of auto electrical and battery equipment in
the country.
(2) Course in Radio-the marvel of the age.
Constructing, installing and operating. You can
build you own wireless telephone set.
(3) A life scholarship in the Coyne school. You
can stay as long as you wish and return for further training at any time in the future.

EARN WHILE YOU LEARN. We help
.students to secure jobs to earn a good part of
their expenses while studying.

Send Coupon Now!

Don'i. delay a minute-send that coupon In
right new fur our big free catalog and full particulars of this wonderful offer. Act now!

MILLION AUTOS IN U. S.;
EXTEND FOR 20,000 MILES

10

were to take to the road at the same time,
end to end, the line would extend four -fifths
of the distance around the world at the
equator, or seven times from New York
to San Francisco.
President George C. Diehl, of the American Automobile Association, states there are
10,600,000 cars in the United States, which,
if stretched end to end, would extend 20,000
miles.

now.

Big New Home of

It

in the United States

Months

THE whole world of electricity
is open to the Coyne trained
man. He is trained completely.
He can make big money as Power
Plant Operator, Superintendent,
Telephone man, Construction worker, auto, truck or tractor electrician,
battery man, radio expert, or he
can go into business for himself as
electrical contractor, dealer, auto
ignition or battery expert and
make from $3,000 to $20,000 a year.
Hundreds of our graduates today
are making big money and you can
do the same if you grasp this op-

FIFTH HONORABLE MENTION
Cecil Bugh, of Leachburg, Pa., submitted
an interesting combination scissor, which was
arranged so as to fold. This scissor had
upon one of its blades a tip for cleaning nails,
and a fine file for shaping them. The other
blade of the scissor was equipped with an
ebony point for pushing back the cuticle
around the nail, the edges of the scissor being
sharp, of course, to permit trimming the nails.
Attached to one of the handles was a buffer
and nail polisher.

If all the automobiles

32

B. W. COOKE,

President

Coyne Trade and Engineering School

i O-ti--ti ti

Dept. 5330, 1300-1310 W. Harrison St.,
Chicago, III.

i tie® W.
B.

I

Dopt

RI

5339

BIZ

Pres., coyne Trade
Engineering School
1300-1310 W Harrison stt.

COOKE,

and

hicago, III.
Dear Sir: Please send me free your big catalog
and full particulars of your special offer of two
extra courses.

Name
Address

In
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RADIO $ERVICEF
PRODUCTS
The Acknowledged Standard

of the Radio Amateur

PRICE

$850
(Patent

Applied
For)

The

AMPLITRON
(A

Real Loud Speaker)

At the new low price of $8.50. Has met with

success everywhere. Reproduces radio phone
speech and music without distortion-equally
good for code. Clear and distinct. No exciting batteries or adjustments necessary. Uses
a Baldwin Type "C" single phone.

Price
Price

V. T.

p
$8.50

(as illustrated)

BALDWIN
PWITH
HONE AND CORD.. $16.50

DETECTOR $6.00

AMPLIFIER ;10.00

Midget Type Detector and One-Stage Amplifier, size 434' x 4r4' x 4%', Formica Panel,
Oak Cabinet, interior construction equal to
high-priced instruments.

Tubular Grid Leaks (.2, .5,
1.0, 1.5, 2.0, 3.0 megohms) $0.65 each
Tubular Grid Leaks
mountings
.35
Single V. T. Sockets Type S-10 $0.90
"
Triple V. T.
"
S-4 2.90

'

.

"The Standard Radio Guide, tells you
how to enjoy Radio at home,
price is only 50 cents postpaid." and the
The original

"Little Wonder"
Complete
Receiving set,
including
2000 ohm
headset and
complete aerial
equipment

$15°°
Remittances for direct orders
should be made by Post Office
Money Order to Sales Division.
Liberal discounts to dealers.

RADIO SERVICE &
MFG. CO. (Est. 1918)
Sales Division

Fifth Ave., N. Y. C.
Factory:
Lynbrook, L. I.
507

SUPER -LOCOMOTIVE
A new locomotive, the most powerful of
its type, is being used experimentally on the
New York Central lines. It is the first to
combine new features of construction which
have been tried out on a number of engines.
It delivers more power for its weight than
any other locomotive in the world, and produces more energy from each ton of coal.
Much of the drudgery of running a locomotive is performed in the new model auto-

A

Revolution in Radio Receiving

NATIONAL AIRPHONE
GOLD GRAIN DETECTOR
Guaranteed Fool -proof
Brings Joy to Every Crystal User
An Absolute Necessity
For All Crystal Sets

matically.
The new locomotive is equipped with a
booster, which turns the trailing wheels into
driving wheels, thus adding 26 per cent. to
the driving power. The booster cap be readily
adjusted and may even be connected up
automatically when needed. Heretofore,
the trailer wheels have only carried the weight
of the rear part ofthe engine. The device
consists of an auxiliary engine which is geared
to the axle of the trailer. The weight of the
engine has been considerably reduced by
using alloy steel and hollow axles. It weighs
334,000 pounds. The tender carries 10,000
gallons of water and sixteen tons of coal.

GEOPHONE DETECTS COMPRESSED -AIR LEAKS
A new use for the geophone, the detection of leaks in compressed air lines, is
described by the United States Bureau of
Mines in Serial 2380. Experimental work
in Arizona metal mines demonstrated that
leaks in compressed air lines buried under
several feet of earth could be successfully
located. The delicacy of the instrument for
listening purposes is now well demonstrated,
says the Bureau. Obviously, the geophone
will be found useful for many purposes in
locating invisible unknown sources of vibration that transmit sound waves detectable
by delicate instruments. The Bureau of
Mines has recommended the use of the geophone for locating quickly faces of approaching workings where signaling by
pounding on rock faces can be done; for
locating mine fires; for locating entombed
men; and for leaks in buried water mains.
It is believed that many other practical uses
will be developed. The geophone used by
the Bureau of Mines is an approved type
of the French military geophone.

PRICE

$2.00
Actual Size

with Brackets
and

screws for
panel mounting.

This Detector
is not a flied
detector but a
revolving one.
Instead of a cat -

whisker, several

hundred grains
of pure gold are
Used for contact.
Is always ready
and Stays -Put.
Most sensitive
point of the
detector Is found
by revolving the

For Panel Mountin
(Patents Pending) gcartridge
while tapping.
After you have fussed with cat -whiskers, springs, balls and adjusting handles,
and after you have become almost a
nervous wreck hunting for
"elusive
spot," you will welcome thewith
open
arms our

100% FOOL -PROOF
"GOLD -GRAIN" DETECTOR
Awarded certificates of Merit by Institutes of New York Eve. Mail and New
York Tribune.

National Airphone Outfit $12.50

ì4iÉNt
TIoN

16-22 HUDSON STREET

NEW YORK
Dealers-Write for Prices

STEINMETZ DESIGNS NEW
ELECTRIC AUTO
The first model of an electric automobile
designed by Dr. Charles P. Steinmetz of
the General Electric Company was recently
completed.
The car will travel 200 miles without having its batteries recharged, will attain a
speed of 15 to 40 miles an hour, weighs
only 2,000 pounds and is economical in
maintenance. It will sell for $1,000 or less.

GLIDER EASILY SOARS TOWED
BY SEAPLANE
A sailplane designed by Glenn H. Curtiss
was successfully towed through the air over
Manhasset Bay recently by a Curtiss biplane
of the "seagull" type. Starting from Port
Washington, L. I., the glider, weighing
about 140 pounds, was drawn across the bay,
gliding down to the water after disconnection from the airplane.
David H. McCulloch piloted the glider
which was attached to the seaplane by a
wire about 800 feet long. The plane taxied
across the smooth water for a short distance and the glider quickly mounted into
the air. The biplane followed suit, reaching a height of about 125 feet, while the
towed glider rose to about 200 feet. When
the glider was close to the opposite shore
the wire was disconnected and McCulloch
brought his tiny craft down. Officials of
the navy and army watched the experiments,
which were conducted to provide some sort
of glider target for aerial gun practice.

RADIO

AT

CUT-RATE

Special
Xmas
Offer

$875
FOR

A

Heclo Radio Outfit
Complete Radio Set, including 2000 ohm double headset, double-slide tuning coil, phone condenser and
aerial-everything necessary for the full enjoyment of
the wonders of wireless, without the use of batteries
or any other apparatus.

Full Instructions Given

Complete instructions furnished so that anyone can set
up and operate. Aerial can be put up indoors, if desired, by attaching to the moulding of a room. Receives concerts, stock and weather reports and news
speeches within 25 to 50 mile radius-and code messages
from ship and shore stations as far as 300 miles. Doubleslide coil and glass -enclosed detector insure very clear
reception. All exposed metal parts nickel-plated. An
extremely practical high-grade set for amateurs and
others. Send for it today at this special cut-rate Xmas
price -88.75 postpaid. (West of Denver. 25c extra.)
Additional 2000 ohm double headset for $4.50.

HECLO RADIO COMPANY

Dept. 10, 1745 Brush St., Detroit, Mich.

i
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Junior Detector Units

-

For the amateur, and also the rapidly growing commercial field, we
have developed an entirely new line of apparatus, in which is incorporated the very latest advancement of the science of Radio.
Each individual unit is primarily a separate and distinct device, complete in itself, yet by adding one to another any combination may be
obtained, from the simple crystal detector through all the stages of
radio -frequency and audio -frequency amplification.
Seasoned knowledge and experienced handicraft are built into these
units-the product of a plant and an organization whose history in Radio
dates back to the earliest days of "wireless."
The instrument illustrated is undoubtedly the best type of crystal set
ever offered.
Its Special Features Include:
High grade 21 -plate condenser.
Device for locking catwhisker into positive position after live spot
is obtained. No jarring or vibration of the set can destroy
this positive contact.
Range 150 to 600 meters, which may be increased to 12,000 meters
by attaching loading coils.

Signal Crystal Detector
Type 110
Space forbids complete description. Send for our Booklet and Special Bulletins. For
certainty of Radio results insist on SIGNAL parts and
sets. For sale by dealers
everywhere.

Coupon for Guide to Radio

Satisfaction
Please send, without obligation, your interesting book
about SIGNAL parts and
sets, to the name and address
written in the margin of this

Factory and General Offices

1191 Broadway, Menominee, Mich.
Atlanta. Boston, Cleveland, Chicago, Minneapolis,
Montreal, New York, Pittsburg, St. Louis,
San Francisco, Toronto
You'll find our local address in your Telephone
Directory

page.

(1898)
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The R.ADIOGEM
ds

(Patents Pending)

As

$

Set-The Simplest

Radio Outfit
Made-Yet as Practical as the Most Expensive!

Receiving

Hear the programs of the Broadcasting
Stations on the RADIOGEM

`1Y,

Allibp,,

s to operate and
You need know absolutely nothing aboutrd,so
enjoy the RADIOGEM. It is so sturdy, so simply constructed
that it is small wonder radio engineers who have tested it
have pronounced the RADIOGEM a brilliant achievement.
The RADIOGEM is a crystal radio receiving set for everyone
at a price anyone can afford.

AA"

:

,-`

set,(Jt
fun./g
=

Why The RADIOGEM Can Be Sold For Only Sl

Here's the secret: The RADIOGEM Construction eliminates all
unnecessary trimmings, cabinets and the like, which do not play
any part in the operation of a set. You receive the RADIOGEM
unassembled, together with a clearly written instruction book,which
shows you how to quickly and easily construct the
using only your hands and a scissor. The outfit comprises
necessary wire, contact points, detector mineral, tube
to wind the coil, etc., etc. The instruction book explains
simply and completely the principles of radio and its graphic
illustrations make the assembling of the RADIOGEM real
Remember the RADIOGEM is a proven, practical radio receiving
set and will do anything the most expensive crystal set will do.

-

-

``--!

le

1!

allthe

'
/
nation-wide_
j
/
RAW p6

/t
unanimously//)//,

The RADIOGEM is the Prize Winner of the Age

Out of hundreds of radio models submitted recently in a great
chose the RADIOGEM gas thoe winneneers, rhethe simplest radio -receiving set model And the RADIOGEM costs you nothing to
operate; no form of local electricity is required.
The RADIOGEM is the wonder item of the
radio age. It is storming the country, for the
RADIOGEM'S price is so low everyone is able to buy one.
Write immediately for full particulars before that shop across
the street beats you to it.

RNA
CORpOee°'O

91

1

_

_-T_

¡"ii'[tl91,Z...."`
-

DEALERS

The
Receives

up to

20

Miles

`The

RADIOGEM

CORPORATION
42 -li HUDSON STREET
NEW YORK CITY

Ideal
Xmas
Gift

(

.._..,-----

I

Y.

ralll,

I.

,,

teal»
Without Phone
or Aerial
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SUN'S ELECTRIFIED DUST
PROFESSOR J. A. FLEMING gave
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GREJ%TER,Radio

Christmas

HIS year the message
of Christmas will flash
one inspiration over all
lands and to all peoples

-

no frontier can turn
back the swift messenger,
Radio, whose steed keeps
pace with light.

The gift of all gifts is Magnavox Radio, the Reproducer
Supreme: the gift that will
mean most to every member
of the family, old and young.
Let Magnavox bring you
daily the world's news and
entertainment-the greatest
victory of science, the greatest
opportunity of art,

Meg

141N\

R-2 Magnavox Radio with
18 -inch horn: this instrument is intended for those
who wish the utmost in
amplifying power; for large

audiences, dance halls,
etc.
$85.00

R-3 Magnavox Radio with 14 inch horn: the ideal instrument for use in homes, of-

fices, amateur stations,
etc.
$45.00
Model C Magnavox Power
Amplifier insures getting
the largest possible power
input for your Magnavox
Radio.
2 Stage AC -2-C . $80.00
3 Stage AC-3-C . 110.00
When you purchase a Magnavox product you possess an

instrument of the highest
quality and service.

Magnavox products can be had
of good dealers everywhere.
Write us «for copy of new
illustrated booklet.

THE MAGNAVOX CO.
Oakland, California

N. Y. Office : 370 Seventh Ave.

AGNAVOX
(/2aciio

c7lre ./?eproducer Supreme

the fifth Henry Trueman Wood lecture
before the Royal Society of Arts in
London recently. "The Coming of Age of
Long-distance Wireless and Some of Its
Scientific Problems."
It has been proved, said Dr. Fleming.
during the last 20 years that the received
signals at distances of 6,000 to 12,000 miles
were many thousands, or even millions, of
times stronger than could be accounted for
by pure diffraction or bending of the waves
around the earth. It was generally agreed
that long-distance wireless telegraphy only
took place in consequence of the existence
of an electrical conducting layer in the
earth's atmosphere. This was present at a
height probably of 100 to 200 kilometers, and
was thought to be due to electrified dust
which came from the sun. The outstanding
problem of long distance wireless telegraphy
and telephony was the neutralization of the
effect of vagrant waves on the receiving
apparatus.

MAKES EACH PHONE A RADIO

RECEIVER

Telephones in Everett, Washington, already equipped with a device which measures
conversation, are to be made into wireless
receiving stations through the use of an
attachment supplied by the telephone company.
To hear concerts, news bulletins and other
features radiated by broadcasting stations
of Seattle, thirty miles away, Everett radio
fans who also are telephone subscribers will
simply hook their radio receiving sets to
the attachment, which is known as the
radio adapter, and which will fit into the
telephone bell box. Expensive aerials and
wiring will not be needed.
In addition to supplying the adapter the
telephone company working with the Seattle
Radio Association, will mail to its radio
subscribers weekly programs of the broadcasting stations and will collect $5 a year
from each subscriber to defray the cost.
The Seattle Association hopes to have telephones in all other cities within a radius
of 100 miles equipped with the adapter.

OIL ON RIVER ROUTS FOG
A large section of Pittsburgh fog was completely put out of business recently by local
scientists, assisted by officials of the
Weather Bureau and experts from the
United States Engineering Department.
The initial experiment, conducted on the
Monongahela River, was pronounced a distinct success.
The experiment consisted of coating with
oil the Monongahela River from Rice's
Landing to a point one and one-half miles
upstream.
Notified by the Weather Bureau that a
cold wave would sweep through the valley,
scientists took the government boat Evelyn.
a derrick and a barge fitted with sprinkling
apparatus and proceeded to Rice's Landing.
As the cold air and warmer water met and
fog began to form, a thin spray of oil and
organic acid was spread over a broad area
of the river. The fog dissipated rapidly.
The oil prevented contact of the air and
water.
Major J. Franklin Bell of the Federal
Engineering Department, Dr. E. Ward Tillotson of the Mellon Institute and Dr. H. B.
Meller, city smoke expert, were included in
the party.
Another experiment, on a much broader
scale, will be held soon.

The Right way is

The Best way

BUILD

YOUR

OWN

SET

short wave regenerative set, unassembled, for
This set is designed according to the
"Radio Constructor Plan" No. 1 of the ConA

$15.00.

solidated Radio Call Book Co. Plans and
instructions 50 cents extra. All parts furnishedall holes drilled-ready to be put together.
Receives telephone broadcasting and wireless
signals from 150 to 600 meters.
Material includes 43 plate variable condenser,
dials, necessary wire, switch, knobs, switch points,
binding posts, material for cabinet, "Radiosi"
panel drilled ready for assembly. Illustration
shows complete variometer for which tubes and
all necessary parts are included.
If wound coils
are desired add $1.00.
All parts of the above R. C. No. 1 securely
packed. Price $15.00.
The R. C. No. 1 will be neatly packed in
special Christmas Boxes for those desiring
to use the above set for the Holidays.

The most

complete and

authoritative

Book on

DIO

Radio

The?rincidesUthEddeeilr1yyigie

RADIO COMMUNICATION

A Complete e+e Practical

sise: 4M s 734 in.

EDUCATOR

Furnishes official
and reliable
radio data from
the U. S. Bureau

a[ß1-411 of STANDARDS

cLOm,15z pAGES; sIzE.

k

)(

Standards.
Contains 352

of

ry. io.

268 V8L8ULE DIAGRAMS

pages filled with
Radio meat. 268
diagrams and il-

lustrations.
Includes Elementary Electricity for Radio
Beginners, Dynamo -Electric Machinery, Radio
Circuits, Electro Magnetic Waves, Transmitting
and Receiving Apparatus, Crystal Detectors.
Bound in Full Cloth. Only $1.00 postpaid.
Order your copy today to insure prompt delivery.
P. 0. M. O. and Express M. O. acceptable.

Send for our catalogue

Fremont Radio Sales Co.
50 Church Street,

N. Y. C.

A New Plug for 60c
No. 139All Terminal Plug-60e

Showing screw

post terminais with

phone cord tips inserted.

A handsome, highly finished, strong,

light weight plug with conductive parts of machined brass. Handle is one piece and turned from
solid insulating rod. Screw binding post terminals
take cord -tips and terminals of all types. Adjustable brass thumb screws connect wire to plug and
insure positive contact. Unnecessary to cut telephone tips. Not affected by body
rd capacity and fits any standard jack.
3

( lilooTÑ
OS.

afverY

,sre

HERBERT H. FROST
NATION. 8L FACTORY DISTRIBU TORS
ELECTRICAL -RADIO JOBBER

TO THE

154 W. LAKE

ST.

CHICAGO, ILL.

Wrestling
Book FREE
expert wrestler. Learn et
mail.
Re an

home by

Wonderful lessonsprrpared by world'echampios,

Farmer Burns and Frank Gotch. Free book
tells you how. Secret holds. blocks and tricks revealed. Don't delay. Be strong. healthy. Handle
hie men with ease. Write for free book. State eae.

Farmer Barns School. 1259 Railway Bldg. Omaha, Neb.
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DICTOGRAPH

Radio HEADSET

Was1292 NOWWHY THIS SENSATIONAL REDUCTION IN PRICE?
A sweeping cut of $4.00 in the price of the Dictograph Radio Headset! The tremendous endorsement of radio enthusiasts has made possible this sensational reduction.
To meet the demand, production has been planned on a new, gigantic scale. Great
manufacturing economies establish the new price-only $8.00, complete with 5 ft. cord.
A wonderful bargain! And above all, a wonderful headset-the world's standard of
supreme quality for super -sensitive and accurate sound -transmission.
The same quality, the same guarantee, the same supreme Dictograph headset in every
respect but the price. Type R-1, 3,000 ohms, for all types of receiving sets.

dio LOUD PEA
' 'H
Perfect
The
Loud Speaker for the Home

DICTO

$20

.

R

Public demand has made possible the Dictograph Loud Speaker at the low
price of only $20.00, complete with 5 ft. flexible cord. A handsome instrument that reproduces every sound in crystal-clear, natural tones, full volume,
and free from distortion or noise. Ask for demonstration at reliable radio
dealer's. A Suggestion: here is the ideal Xmas Croft.

DEALERS:-Order through your jobber or write direct for names of authorized distributors

The Standard of the World
Note:-Plans are

now under way for the-production of the new 4,000 ohms Dictograph
SUPER-TONE Headset, the most perfect
radio head set that can be made. For the most
delicate work, the most exacting requirements. A new standard of supersensitiveness i

List Price $12.00.

DICTOGRAPH PRODUCTS CORPORATION

220

West Forty -Second Street

(Branches in all principal cities)

New York, N. Y.

The Radio Set Supreme
Will help to shorten the long evenings; it will keep :Tou posted on daily sports,
market reports, and other happenings; it will give you the chance to hear big
political speeches in your own easy chair, it will bring the GRAND OPERA, the oldfashioned negro song, the peppy fox-trot, jazz, and entertainment to the family circle.

AER__I-ALA

A Vacuum Tube Receiving Set combines the highest form of mechanical construction

with the utmost simplicity of operation.
Rich in appearance, compact, durable, it surpasses in selectiveness and beauty of
tone instruments of many times its price.

BETTER THAN THE BEST
PRICE COMPLETE $35.00 (Including Phones, Tube, Aerial and Batteries)
Don't buy a Radio Set until you have seen and heard this one
Manufactured and sold by

SuPplY4$eivice Corp;
18
Tele. BARCLAY

6151

MURRAY STREET, NEW YORK CITY
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Won ers ®f the Sea

Radio Sets

By A. P. PECK

'.95

319 Loose Coupler
300 V. T. Socket. ...650-315 Variometer
330 Var. Condenser, Large 15 Plate

Small

"

"

21

"

"

43

$7.50
3.90
2.95

2.45
3.45

"

in case with Dial 43 -Plate 4.45
450 Audio Transf..$4.50-451 R. F. Transf
3.50
460 Aerial
Receptor Plug
1.50
341

V. T. Tuner in Cabinet

H

M

H
H

M 5
M 6

I

Detector

in

Two Stage

"VIRGINIS"
A.

20.00
9.50
29.50

Cabinet

Amplifier

Complete Vac. Tube Set for
No Battery Required
49.00

C.

"VENUS" Alternating Current Amplifier
Loud

Speaker

and
49.00

Var. Coupler on Bakelite Panel with Dial and
Switch Points
10.00
Variometer and Dial on Bakelite Panel
8.00
Var. Condenser and Dial on Bakelite Panel 7.50
Detector Unit to Match Above
8.00
Amplifier Unit to Match Above
13.50
Small Detector Unit
4.50
Small Amplifier Unit
10.00
Cabinets with Bakelite Panels:
7 in.x7 In
$3.75-7 In.x12n/a In
5.50
7 In.x8 in
4.50-7 111.x16 In
6.50
Set 10 Wiring Diagrams
.30
Moulded Rotors Plain
40c; Wired
1.00
Alum. Cond. Plates, Large.... .04; Small
.03
Moulded

Cond.

45c;

Ends

-4

Brass

.20

Tubing for Couplers
In. dia. x 4 in. long:
Plain
40c; Wired
1.00
Comb. Switch and Lightning Arrester
2.50
Indoor Arrester
$1.00 -Outdoor
1.50
AND

IOU

OTHER RADIO DEVICES

Send Check or Money Order for 1/3 of
value with your order. Balance C. O. D.
10c in stamps brings catalog. All Sets

and Parts Fully Guaranteed.

N. Y. Aerial Concert Corp.
112 East 23rd St.,
New York City
Dept. S. I.

YOU CAN PLAY THE HAWAIIAN GUITAR

JUST LIKE THE HAWAIIANS!
Because Our Native Hawaiian Instructors Will Help You

Our method of teaching is so simple, plain and easy that you bogie
on a piece with your first lesson.
In half an hour you can play it!
we have restored the necessary
motions you learn to only four-.
and you acquire these in a few
minutes. Then it is only a matter
of practice to acquire the
weird, fascinating tremolos, staccatos,
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again, until the picture is complete. It is
necessary for her to carry down an eighteen
pound lead weight, so that she may reach the
bottom in the quickest possible time.
For the first time in the history of motion
pictures slow motion photography was used
under water. The effect was wonderful, as
it showed the beautiful girl swimmer gracefully floating near the bottom of the sea
among the weird ferns and other deep-sea
growths. The schools of fish are very clearly
shown in their patterned coloring, varied
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No.
712
living Conch is shown, ambling peacefully
The above, one of sixty-two Duck
products.
should emphasize the importance to jobbers
along the sand at the bottom of the sea.
and
dealers in carrying radio instruments of dependable worth, unquestioned reputation, and that
While the party is at this place, the late
have stood the test of time. Made in four
sizes,
Alexander Graham Bell, inventor of the
from vernier to 43 plate.
telephone and other numerous devices, visited
Universally acclaimed by all that have
it
the most perfect and attractive condenser Been
on the
them, and descended into the tube, which he
market.
Duck's bakelite dials (75e.) harmonize beautiproclaimed to be the most wonderful thing
fully with these condensers. Calibration shows
he had ever seen. After revelling in the
perfect curve. Pig tail connections, I. e., no
sliding contacts. Aluminum separators.
beauty of the scene, he reluctantly returned
Other
excellent features.
to the surface, and departed, warning the
Duck products should be had at all worth-while
retail concerns. We urge our tens of thousands
adventurers to look out for the dangers ahead.
of patrons that have dealt with us since 1909 to
So the expedition starts for Treasure Island,
inquire at their dealers for Duck instruments.
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consists merely of a jacket and helmet and
does not require any external air supply; the
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secret of this diver's suit lies in a new chemical,
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poisons from the exhaled air, and restores
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forced by means of a pump.
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York
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the shark play with the bait and finally take
it in his mouth and swallow it. A popular
belief is exploded here, when they see the
shark approach the bait and take it in his
mouth without turning over. It is the idea
of the general public that a shark necessarily
has to turn over to bite, but this picture
proves conclusively that this is not true.
The shark is finally landed after a terrific
battle, and the expedition is soon homeward
bound, happy over their thrilling experiences.

TRANSFUSES BLOOD OF ANIMALS
TO HUMANS
The claim is made by Dr. Cruchet, of
Bordeaux, that he has succeeded in transfusing the blood of animals to human beings.
The doctor also intimates that his discovery
will rival in popularity the gland grafting
of Dr. Voronoff. Patients, he declares,
realize such remarkable effects from animal
blood that they invariably ask to have the
operation repeated.
The result claimed by Dr. Cruchet has
been considered impossible by physicians.
There is supposed to be an irreconcilable
difference in the structure of the blood of
animals and of man. The serum of animal
blood in all experiments has destroyed the
corpuscles of human blood.
Dr. Cruchet, stirred by the danger to
patients in certain cases in European countries where there is no system, such as in
America, of retained blood donors to be
called by - the hospitals in emergencies.
turned to supply the deficiency. He started
experiments by transfusing the blood of
guinea pigs, dogs and cows to rabbits, then
the blood of cows and sheep to dogs.
The transfusion blood contained 10 per
cent of sodium citrate to prevent coagulation and according to the statements of the
doctor the transfusion succeeded in thirteen out of sixteen cases.
Inspired by this success he next transfused a sheep's blood to human patients.
The operation was followed by chills and
slight fever, both of which quickly disappeared. The patients showed rapid improvement with the return of appetite and color.
Dr. Cruchet states that he used sheep's
blood only because it was convenient, and
that the blood of a horse or other mammal
would have done as well.

What matched lone means
COUNTERFEITS strive to duplicate
only the best. That is why many
headsets are sold with the claim
that they are "as good as Brandes." the
But to be "as good as Brandes,"
phones must be matched in tone.
Otherwise, the listener concentrates on
one, and the advantage of having two
is lost.
Brandes Headsets are Matched Tone
Headsets. Hence, the faintest sound is
heard distinctly by both ears.
Reginald Fessenden, the father of the radio
telephone, designed the first Brandes headset
Brandes
fourteen years ago. Ever since that time,standard.
Matched Tone headsets have been the
Send ten cents in stamps for the"Beginner's
Book of Radio." It explains radio in terms that
anyone can understand.

DISTRIBUTORS AND DISTRICT OFFICES:
St., San Francisco, Cal.
Munsey Bldg.. Washington, D. C. 709 Mission
76 Pearl St., Boston, Mass.
33 South Clinton St., Chicago, Ill.
Bldg., Atlanta, Ga.
802
Forsythe
Pa.
Pittsburgh,
Bldg.,
704 Granite
1220 Nicollet Ave., Minneapolis. Minn.
N. Z.
Wellington,
Company,
Electric
International

C.Brandes,ING
lone Headsets
c'Watclted
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AVIATOR SAVES HIMSELF WITH
PARACHUTE
Leaping from his Loening monoplane in
a parachute when the plane began to wabble
at a height of 2,000 feet over North Dayton,
Ohio, Lieutenant Harold R. Harris, chief

of the flying section of McCook Field, escaped death, while his plane crashed to
earth.
The plane, landing in the rear yard of a
home in that part of the city, was reduced
to a mass of twisted wreckage. Lieutenant
Harris came to earth several blocks away
in a grape arbor.
He was traveling at high speed in the
pursuit model when it got beyond control.
He apparently realized that a fall was certain before he took to the parachute.
Harris won the commercial plane event
in the Pulitzer races in Detroit, flying the
"Honeymoon Express" plane.
Technical data, officials at McCook Field
said, show that Lieutenant Harris's escape
is the first time an air pilot has ever actually saved himself by use of a parachute.
A mail plane flyer leaped in a parachute
over Chicago several years ago, but the
necessity of leaving the plane that time was
questioned by air service officials.

Lafayette St.,171ewYork

Made in Canada by Canadian Brandes, Ltd., Toronto,
and distributed by Perkins Electric, Ltd., Montreal
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newspapers!
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regular broadcasted programs!
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Hundreds of radio enthusiasts
are doing it!
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whole life?
Make up your mind right now that
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For the Garage or Home Workshop

By CLEMENT FEZAND1E

Choose This

(Continued front page 750)
fluence of a stimulant, I will promise you an
interesting and instructive trip, and you will
certainly see many new inventions, though
I doubt if, on your return, you can make
any profit out of them. At any rate, you
will be back in an hour, so you risk nothing.
Here, swallow down this potion, and while
it is taking effect I will lead your mind in
the right direction by speaking of some of
the things you are likely to see."
*

*

*

"Where am I" cried Silas Rockett, opening his eyes and gazing about him in wonderment.
"I hope you are not hurt, sir?" said a soft
feminine voice in his ear.
Silas Rockett looked up and found he was
supported in the arms of a young girl about
twenty, who was looking at him anxiously to
ascertain if he were wounded.
"Where am I?" asked Silas again, his bewilderment increasing-"And who are you,
pray?"
"My name is Radia Sparks, and here is
my "identification button" FN-1728-N.Y. I
suppose you flew here and met with an accident. By the way, you've lost your identification button!"
"My identification button? What's that?"
"Is it possible you don't know? I see
from your clothing and speech that you are
a stranger, but I thought everyone in the
world today had to wear an identification
button."
"What place is this?" asked Silas.
"This is New York City," returned the

maiden.
"If you feel well enough to fly, I'll take
you to my home, where you'll feel more comfortable. Have you your pocket -wings with
you ?"
"My pocket -wings?"
"Yes, to fly with? But I see you haven't
them. Luckily, mine are strong enough to
support the two of us." So saying, the
young lady drew a roll from beneath her
dress, unfolded it, and in a moment a small
flying machine with a propeller underneath
was ready for action."
"Where is the engine?" asked Silas in surprise.
"There is none. The power comes by
wireless impulses from the earth, that set
the propeller spinning. If we sit close together the two of us can fit in the machine.
See, I turn this knob, and up we go?" And
as she said the words the plane ascended in
the air.
It was soon evident, however, that the
weight of the two persons was too much for
the machine.
"We shall have to land!" observed the
young lady. "Luckily we are over the traveling walks?" A moment later the two
found themselves on the roofs of the houses
where three traveling sidewalks-if sidewalks they could be called-going at different
rates of speed, were in constant motion in
one direction, while three others were traveling in the reverse direction.
Silas and his fair companion moved from
the slowest to the most rapid "walk" and
there sat down in comfortable arm-chairs.
"Set your chair -dial for No 1272" said
Radia, and she showed Silas how to turn the
dials. "You see," she explained, "the chair
is now set so it will travel straight to my
house without further attention."
"Is all traveling done on the roofs of the
houses?" asked Silas.
"Yes-The streets below are for the vehicular traffic. Here on the roof we have the
gardens. And, as you see, at every street
corner, our chairs cross from one block to
the next on the moving, bridges.
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"And are all the houses of the same
height?"
"Practically so in all important centers in
New York. Each house occupies a whole
block, and surrounds a central garden. Roadways lead to this garden, for pleasure
vehicles. All deliveries of goods are, however, made at the front door on the streets.
Visitors either make use of the back doors
in the garden, or enter from the traveling
walks by doors in the roof, but they generally fly in through one of the windows."
"I see," said Silas. "By the way, what
do you do when it rains? I suppose you
have a glass roof to raise over the sidewalks,
so you won't get wet?"
Radia turned and looked at him in surprise, and then laughed merrily. Why, what
an idea!" she cried. "No, of course we have
no glass roofs, though I believe there are
such things in some out -of -the way countries.
But we don't allow rain in the cities."
"You don't allow it?"
"No. The weather -makers have orders
never to make it rain in New York except on
special occasions. And then a week's notice
must be given so people can remain at home
during the shower. '
"I see. Your weather is made to order.
You have rain for the farmer and fine
weather for the city man. But how do you
satisfy everybody?"
"We don't. But we have local option.
Every month the people of each locality
decide by vote what weather they want for
each day of the coming month-heat, cold,
rain or shine-and they get what they want
within certain reasonable limits and provided the expense is not too great."

"The expense?"
"Why, yes. It costs money to control the
weather. It takes a large amount of power
-in the form of heat or electricity, to bring

down a shower, keep it off, or move it to
some other locality. Of course, power is
cheap-we get it from the waves, the tides,
the heat of the sun, wind and the internal
heat of the earth. But such large quantities
are required for weather purposes that the
cost is considerable. But here we are at
home. See our chairs have stopped."
Silas looked all around him on the roof,
but could perceive no sign of a door. Radia
noticed his puzzled look, and gave a light
silvery laugh.
"Wait until I open the door," she cried.
And then, slowly and distinctly she pronounced the words:
"Open sesame !"
At the sound of her voice, a door in the
roof noiselessly opened, and the arm -chairs
on which they sat, automatically continued
their journey.
"Was it the sound of your voice that
opened that door?" asked Silas, puzzled.
'Why certainly," replied the young lady.
"Almost all our locks are phonographic.
We first make the record by speaking into
the phonograph, and after that the lock
will only open when the same voice repeats
the same words, for unless the needle travels
in the same groove, the electrical contact
is not made, and the door will not open."
"But how do you manage when several
persons are to use the same lock?"
"Each person makes his own phonogram,
and the lock will then open to any one of a
dozen different voices, each repeating its own
special words. When strangers are expected
we use a broader needle in making the records. Then the lock will open for anyone
who pronounces the given words. Or else
we speak through a special horn that changes
the voice, so that the lock is not set for an
individual voice."
"But doesn't your own voice change somewhat at times?"
"Yes indeed. Once I came home so hoarse
that my voice wouldn't work the lock, In
another case I had an attack of malaria and
was shivering so hard I couldn't articulate
the words. In both cases I had to hire a
room downstairs until my family returned.

Practical Instruments for Commercial and Scient'fic Purposes
THE BOISCO RADIO HEAD SET
As a result of nearly twenty
years' experience in the manufacture of super -sensitive instruments we have brought forth the
best Radio Head Set on the market. If you want a Radio Head
Set that will exhibit-sound en-

gineering principles, correct design, high grade workmanship,
durable finish, extreme sensitiveness and superior tonal qualities,
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A Telephone
Receiver for
CORPORATION

The RADIO INDUSTRIES
have been manufacturing their famous RICO
TRIPOLE RECEIVERS for some time for radio
purposes. These phones are made regularly for
2,000 and 3,000 ohms. There has, however, been
a very large demand for a low-priced 75 -ohm
Receiver. The Corporation has finally decided
to place one upon the market at a price that
every one can afford.

AS A 1RANSMITTER

A5

A RECEIVER

The illustration shows the exact size of this Receiver. It has practically the same materials
and workmanship as that used in our expensive RICO radio head sets.
Aluminum Shell
Triple Pole Tungsten Magnet

THE SPECIFICATIONS ARE AS FOLLOWS:
Spool wound with Enameled Wire. 75 ohms
Hard Rubber Composition Cap
Bobbin Heads of Bakelite
Non -rusting Sherardized Diaphragm
Two Nickel -plated Binding Poste.

This is the Receiver for the Experimenter and Dabbler
D(Tr[TINE

rDR
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(DR O

This

is
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assunto

WINLS

Wa[

THE

Fill in the coupon below and send for one or
more of these wonderful
watch -case 'phones.
At an extra coat of 750
we furnish a singe headband with the 'phone.
This head -band has our
regulation soft rubber
covering and will not tire

Receiver

for the experimenter and
dabbler, and is far superior to any 75 -ohm
watch -case Receiver ever
offered before. The magnetism of the tungsten
magnet is so powerful
that the entire Receiver
can be

lifted

netism alone.

you, nor hurt you, even
if worn for hours.

by Its mag-

manship is
throughout.

We

The workthe

other

best

also manufacture
Receivers, as

shown herewith:
1(5TW6 ARMORRIS rinDS. COOS
FOR

CTC

No. 075-75 OU,MS-Full Size $1

THE BIGGEST DOLLAR BUY THAT YOU HAVE EVER SEEN!
Ns. 20 2000 ohms
No. 30 3000 ohms
No. 40 4000
No. 50 5000
No. 60 6000
No. 10 1000

ohms
ohms

ohms
ohms

PRICE LIST of other receivers we manufacture:

Double
Double
Double
Double
Double

Head
Head
Head
Head

Set
Set
Set
Set
Head Set
Single Head Set.

$5.00
5.50
9.50
12.50
15.00
3.00

No. 15 1500
No. 75
75
No. 5
5
No. 2 1000

ohms Single Head Set.
ohms Double Head Setohms Double Head Set.
ohms Receiver only
No. 3 1500 ohms Receiver only
No. 05
5 ohms
Receiver only

$3.25
5.00
5.00
2.00
2.25
2.00

$.

Radio Industries Corp.. 131 Duane Street, New York City.
Gentlemen:-As per your advertisement, I enclose herewith
ltd. 0.1 for
for which please send me at once RICO 75 -ohm Receiver(s) and(Check,
Head-band(s).
You agree to send these to me all charges prepaid.
Also, please send me your illustrated literature and information about your $350.00
Prize Contest.
NAME
S.

& I. 12-22

STREET
CITY

STATE

DISTRIBUTORS:

INDUSTRIES

i!'riangle Electric Co.,
160 W. Lake

CORPORATION
131 Duane Street, New York

St.,

Chicago, Ill.

"SUPERIOR" RECEIVING SET
$4.75
In Cabinet Complete
as Shown

Guaranteed to bring in
signals as loud or louder
than any other crystal
set made regardless of
price.
We will prove
this to your satisfaction
or refund your money.
Paris for "SUPERIOR" set ready for assembling $3.25
Unassembled $3.90
Vacuum Tube Detector Unit $5.50.
Unassembled $16.80
Detector and Two Stage Amplifier $22.50.
1000 Ohm Phones $1.75
2000 Ohm Headset $5.00; 3000 Ohm $6.50;

('umlo 11,, at ,mu. ((rulers or
Steinmetz Wireless Mfg. Co. 57O6ÚCPt^ 3 Ave Pittsburgh, Pa.

Eagle Magic Co.,
207 S. 6th Street,
Minneapolis, Minn.',

MICO
Wires for Radio
COTTON AND ENAMEL
WIRE ON %-%-1 LB. SPOOLS

Antenna Wire

Ground Wire

BULB LIGHTNING ARRESTER

Specialists 40 Enamel
Metals & Insulation Co. of America
200 Fifth Avenue - New York City

But here we are in my room, and as you
must be hungry, we might as well have
some dinner."
Silas Rockett looked about him in surprise.
The room was absolutely empty. In shape
it was square, but there were no corners, no
mouldings or panels to accumulate the dust.
For ease in cleaning, the corners of the room
were all rounded-there was no fire -place or
mantel -piece and no carpet. Not even a
door was visible. The arm -chairs, that had
brought them, had vanished, and the opening had closed again. Not a chair, table, or
other article of furniture was in sight. To
Silas it appeared more like an empty room
in a hospital than anything else.
"You have sanitary rooms all right," said
he, "and they must be easy to keep clean."
"Yes, indeed," replied Radia, "the rooms
scrub themselves clean every day, automatically."
"I see. But you speak of dinner, and
yet there doesn't seem to be the ghost of a
table, chair or stove present, and what is
more important than all, there doesn't seem
to be anything to eat."
Radia laughed again -and her laugh was
so infectious that Silas found himself joining
in, though he hadn't the faintest idea what he
was laughing at.
"Before I attend to dinner," said Radia,
"what kind of air will you have?"
"Air?" echoed Silas in perplexity.
"Yes. Do you want ocean breezes brought
in from five hundred miles out in the Atlantic, or do you want mountain breezes from
the Adirondacks?"
"Oh I see" said Silas "you bring your air
to the houses in pipes."
"Yes," returned Radia. "Our houses are
dustproof and we use only filtered air.
And you can have it warm or cool-any
temperature you wish."
"I'll try the ocean air," said Silas.
The young lady held herself erect, and in
a clear distinct voice she uttered the command: "Sea breeze 1"
Immediately the room was filled from an
unseen source by the bracing salt -breezes of
the Atlantic.
"You have good servants," observed Silas.
"Servants? Oh that was no servant that
turned on the breeze. It was simply another
phonographic lock. We have no servants
but use phonographic locks instead. I can
order any one of a thousand things by merely
shouting the proper word. You see, this is
my bedroom, dining -room, parlor, library,
music -room, etc. The furniture is all of
the folding variety and appears or disappears
at command. It is stored behind the walls
of the room. I shall now order the table
and chairs to appear.
"Dining table for two!" she called. At
the words the wall noiselessly opened and a
small table with two chairs moved into the
center of the room.
"Now," said Radia, "what will you have to
eat. That round spot in the center of the
table is a phonograph transmitter. Press
the button in front of you to connect the
instrument with the restaurant, and then
order anything you want. It will be served
immediately."
"I prefer that you should give the order,"
said Silas, diffidently.
Radia smiled and ordered a delicious dinner such as Silas in all his life had never
tasted before. Each dish, as ordered, descended from the ceiling piping hot, and the
young couple made a hearty meal.
"Now then," said Radia after the last
mouthful had been eaten, "perhaps you
would like to take a trip around the city.
I have an extra pair of pocket -wings that

you can use."
To Silas that afternoon spent in visiting
the shops and factories was a revelation.
He saw displays of goods such as he had

never dreamt of before, and machines that
possessed almost human intelligence so
complex and delicate were the operations
performed. Mankind, he found, had changed
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but little in the hundred years, but mechanical inventions had multiplied to an enormous extent, and marvel after marvel appeared before his delighted eyes.
The clothing worn by the men and women
especially interested him. It was soft like
silk, and yet between the outer and inner airtight tissue there was a; vacuum which
served to keep out the heat in summer and
the cold in winter.
He visited the schools, saw lessons in
geography and history taught by speaking
movies in natural colors. In physiology, too,
the movies were used to show the functioning of each organ. The lectures that accompanied the movies were up -to -the minute talks by the most celebrated scientists.
The walls of houses were all built with a
vacuum, and this acted as a silencer as well
as a preservative against changes of temperature. A man could sing at the top of his
voice, or run his phonograph at midnight in
his room, and no sound would be perceptible
to his neighbor in the next room.
He saw people walking across the
Hudson River with their feet encased in
weighted floating-shoes-what you might call
water -skates. He saw other persons walk
head -downward from a ceiling like flies,
special suckers on their shoes enabling them
to walk up the side -walls and cling to the
ceiling. He greatly admired the lighting
arrangements in the houses-for at the command "Light !" the room would be flooded
with daylight from some invisible source.
He flew to the suburbs with Radia and
watched how the farmers passed the soil of
their farms through sterilizing machines that
killed all the weed -seeds and disease germs.
Then pure cultures of beneficial microbes,
and properly prepared humus and fertilizer
were added, and the soil when planted,
needed no weeding.
But it would be impossible to detail one
one -hundredth of the things he saw. His
head was in a perfect whirl as they turned
to leave the farm.
"Ah Radia," said he, "I don't know how
to thank you for this wonderful day." Then
seeing that she was having some trouble
with adjusting her flying -gear, he added:
"Here-let me fasten your wings for you."
Radia looked superbly beautiful as she
bent down to allow him to fasten the clasps
of the aeroplane to her shoulders and it is
no wonder if the poor man completely lost
his head.
"Radia," said he with his soul in his eyes.
"Radia, will you allow me to kiss you?"
"No indeed !" she replied, blushing. "Kissing is against the law. On account of sanitary reasons, no one is allowed to kiss."
Then she added, more gently: "I have read
about kissing, in books, and I have often
wondered what it must feel like to have
a man's lips touch yours !"
"I'll show you, Radia," cried Silas, beside
himself, and seizing her in his arms he gave
her a long ardent kiss.
The young girl blushed crimson, and
breaking from his embrace, darted up into
the air. In an instant Silas had buckled on
his own flying machine and had followed her.
But he had been too excited to fasten the
clamps carefully. Something slipped and
he felt himself falling, falling . . . .
:

*

*

*

"Well Silas," said Doctor Hackensaw"You've been gone just one hour. I hope
you've brought back enough ideas for inventions to make your fortune. But what
in the world did you mean by crying out
'Oh Radia, Radia just one more kiss.

-

:

please !' "
And Doctor Hackensaw smiled sarcastically.
Silas Rockett blushed scarlet. "Doctor,"
said he, "if you ever tell Gloria Mundy about
Radia, I'll never forgive you. Women are
such jealous creatures she wouldn't understand that Radia was only a girl one hundred
years in the future-and a dream -girl at

that
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ENJOYABLE Radio Concerts and maximum receiving range are obtained only when your
battery is fully charged.
Don't be bothered with the inconvenience and expense of taking your battery to a service
station every few days for recharging.
has been designed especially for this purpose. It charges
rip, your "A" or "B" battery over night without removing from the
Q
living room-gives taper charge-cannot harm your battery in
THE WO (HARG
any way. Simplicity itself. Only two wearing parts, re placeable after several thousand hours' use for One Dollar.
LUXE
DE

RADIO

AN ORNAMENT FOR YOUR LIVING ROOM

LUXE. The
Beauty has been combined with utility in the NEW RADIO HOMCHARGER DE
dull
body is beautifully finished in rich Antique Mahogany-the base and fittings in a handsome
gold. Equipped with rubber feet, it cannot mar polished surfaces. It harmonizes with the finest
living room.

OVER 50,000 HOMCHARGERS IN USE

50,000 users have heartily endorsed the HOMCHARGER. Beware of imitations when buying,
and insist on obtaining the genuine, which bears our registered trade name, HOMCHARGER.
Furnished complete. No extras to buy. Price $18.50 ($25.00 in Canada) at all good dealers, or

shipped prepaid upon receipt of purchase price.
Booklet illustrating the NEW RADIO HOMCHARGER DE LUXE in actual colors is FREE for
the asking. Send for your copy today.
DEALERS-JOBBERS: Over 150,000 HOMCHARGERS will be sold this fall and winter. Send
for your copy of "HOMCHARGER Business Builders" and see how you can get your share of this
business.

CAUTION
When buying a Rectifier insist upon the following:
1. SELF -POLARIZING feature, otherwise your battery may be ruined through reverse
charging.
2. AT LEAST FIVE AMPERE CHARGING RATE, otherwise it will require several days to
fully charge your battery.
3. UNDERWRITERS' APPROVAL, otherwise in case of fire your insurance may be void.
The HOMCHARGER is the only Rectifier at any price which combines the above, three NECESSARY HOMCHARGING features.

Co.
Electrical Devices
The Automatic
Ohio
Cincinnati,
Third Street
116

West

Largest Manufacturers
of

Vibrating Rectifiers in the. World

YOUR THRU!
IV,Adjust-

ments

Pumping, Priming,
Blowing

LENK
No Ri'ujesr THE
AUTOMATIC

NO

Wasted

byme
UsedTi
Electricians
Mechanics
Automobilists
Experimenters
and for Radio
Hook -Ups.

Guaranteed alcohol
torch will blow for
you. to 10 seconds
after lighting gives
blast of 14000 Fahr.

Price $2.00
It

your dealer does not
carry Tho Lenk Torch send
and cash or
us his n

money order, and we will
Bend you one by parcel
post prepaid.

Insist on the "Lenk" THE LENK
Torch.
o rthlessa imitationf 34 Portland St..

MFG., CO
Boston, Mass.

for You
MONEY
day taking subscriptions
hour

BRANCH OFFICES
Pittsburgh
Chicago
New York
Detroit Dallas
Philadelphia Los Angeles
Baltimore Minneapolis Atlanta
St. Louis
Kansas City

School of
Radio Telegraphy
Complete course in Radio covering arc,
spark and vacuum tubes. Enrollments
now being accepted for both day and
evening classes. Positions assured all
graduates. Your first month's salary as
a radio operator more than your entire
tuition. Instruction in Morse on the
sounder is desired.
Call. phone or write

for information

Y. M. C. A. RADIO SCHOOL
152 East 86th St. - - New York City
Teiephone: Lenox 6051
"The Best Radio School in the East"

Add to your Salary-Make extra Pin Money.
Start a lucrative business of your own.
for
the
'Sc. es Inv.." We'll pay you well and you'll
each
Spend an
enjoy the work. Write for full particulars. Circulation Dept., S. & INV., 53 Park Place, N. Y. C.

Opportunity Ad -lets

YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate
the offerings
made every month by reliable firms, dealers and amateurs from all over the country. No matter
you may be seeking, whether supplies, automobile accessories, the opportunity to make money, or anything else, you will find listed herewhat
the best and most attractive specials

of the month.
Advertisements in this section twelve cents a word for each insertion.
and address must be included at the above rate. Cash
should accompany all classified advertisements unless placed by an accredited Name
advertising agency. No advertisement for less than 10 words
accepted.
Ten per cent. discount for 6 issues, 20 per cent, discount
12 issues, Objectionable or misleading advertisements not accepted.
Advertisements for the January issue must reach us not later thanfor
November 20.

The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC.,
63

Park Place, New York City, N. Y.

Aeronautics

Agents Wanted (Cont'nued)

three-foot model a roplane at
cost.
Write Aero Shop, 3050 Hurlbut Ave., Detroit, small
Mich.

$10 a Day ana Mors, our new nook, Shows clearly how
you may gain sure success and large profits selling Guaranteed Hosiery and Underwear factory to family. It Is
Free. Write today. C. & D. Company, 37-E Grand
Rapids, Mich.
300 per cent. Profit; Selling Kleanrite Magic Clothes
Washing Compound. Sells, 25c; Profit, 18e.
Sample
free.
Bestever Products Co., 1941-W Irving Park.

Boys, build

Agents Wanted
to $15 Daily Easy-Introducing New
Guaranteed Hosiery. Must wear or replaced free. Style
No capital
or experience required. Just show samples, write orders.
Your pay in advance. We deliver and collect. Elegant
outfit furnished, all colors and grades, including silks -wool and heathers. Mac-O-Chee Mills Co., Desk 2811,
Cincinnati. Ohio.
57 miles per gallon made wan new patented gasoline
Vaporizer. Write for particulars. Vaporizer Co., Pukwa"a. S. Dak.
Agents: Coot $5.00, your profit $89.50, transferring monograms on autos, trunks, bags, furniture, etc. No experience, no license. Write for free samples. Transfer Monogram Co. Inc., 10 Orchard St.. Dept. 153, Newark, N. J.
Agents-Make big money the year 'round selling
latest New York fashions, so smart looking and low
priced no woman can resist buying.
Strump & Co.,
Dept. 17. 29 West 34Uí Street, New York City.
Sell the latest nationally approved cooking utensil,
the Squire Broilet. Sells on sight. Convenient to carry
and show. $90 profit weekly easy for live agents.
Get full details from A. J. Squire Mfg. Corp., 280
Madison Avenue, New York.
Live Ascots make $10 Day selling Eureka Strainer
and Splash Preventer for every water faucet. Takes on
sight. Widely advertised and known. Get details today.
A. J. Seed Filter Company, 73 Franklin, New York.
World's fastest agent's seller. 300% Prolit. Needed
in every home and store. Establish permanent buoi ees.
Premier Mfg. Co., 819 E. Grand Blvd., Detroit, Mich.
A Business of your own-Make sparkling glass name
plates, numbers, checkerboards, medallions, signs; big
illustrated book Free. E. Palmer, 513 Wooster, O.
Agents-Big returns, fast office seller; particulars and
samples free. One Dip Pen Co., 12 Daily Record Bldg.,
Baltimore. Md.
Agents, 360 to 3200 a Week, Free Samples. Gold
Sign Letters for Store and Office windows. Anyone can
do it. Big demand. Liberal offer to general agents.
Metallic Letter Co., 433Z N. Clark St., Chicago.
Free. Formula Catalog. Laboratories, Boylston Building, Chicago.
Only one sole a day means $200 per month! Five
Bales, 31,000 per month! Marvelous new adding machine.
Retails 315. Work equals 3350 machine. Adds, subtracts, multiplies, divides automatically. Speedy, accurate, durable, handsome. Five-year guarantee. Offices,
stores, factories, garages, buy one to dozen. A fortune
for live agents. Write quick for protected territory and
free trial offer. Lightning Calculator Co., Dept. W.,
$5

Grand Rapids, Mich.
Earn big money fast applying gold initials to autos.
Every owner buys-$1.35 profit on $1.50 sale-particulars
and samples free. Write quick. Lithogram Co., Dept.
19, East Orange. N. J.
Agents. Our soap and toilet article plan is a wonder;
get our free sample case offer. Ho
-Ro -Co., 138 Locust,
St. Louis.
Agents-New Invention. Harper's Ten-Use brush set
and fibre broom. It sweeps, washes and dries upstairs
windows, scrubs and mops floors, and does 5 other things.
Big profit; easy seller. Free trial offer. Harper Brush
Works, Dept. Z, Fairfield, Iowa.
No Dull Times Selling Food-people must eat. Federal
distributors make big money; $3,000 yearly and up; no
capital or experience needed; guaranteed sales; unsold
goods may be returned. Your name on packages builds
your own business. Free samples to customers-repeat
orders sure; exclusive territory. Ask now! Federal Pure
Food Co.. Dept. 60. Chicago.
Ambitious men, write today for attractive proposition.
Belling subscriptions to America's most popular automobile
and sportsman's magazines. Quick Sales. Big profita
Pleasant work. Digest Pub. Co., 9541 Butler Bldg., Cincinnati. Ohio.
Agents Wanted in Every City to sell standard Radio
apparatus on a liberal e,ommission basis. A few stocking

agencies open to reliable parties. DeBelco, 12 Meeting
Street, Pawtucket, R. I.
We wish representative, in every community to secure
subscriptions for Science and Invention, Radio News, and
Practical Electric,. This is a wonderful opportunity for
Amateur Radio Enthusiasts to make big money quickly.
Write Experimenter Publishing Co., Inc., 53 Plark Place,
New York City.
No capital needed; no canvassing required; regular
income earned in spare time selling all nationally
advertised correspondence courses at half price; experience unnecessary.
Economy Educator Service, 16641
Broadway, New York.
Clean up $100.00 weekly from now till Christmas with
"Nifty Nine". Weekly average 100 sales-dollar profit
each. 30-40 e..les daily frequently made. Demonstratlnz
outfit cinches order. 30 other coin coaxers. All Ideal
for Christmas Gifts-several at each house. Big rush now
starting. Get free Sample outfit offer. Postal brings our
unique plana. Davis Products Co.. Dept. 131, Chicago.
Make $25 to $50 week representing Clow's Famous
Philadelphia Hosiery, direct from mill-for men, women,
children. Every pair guaranteed. Prices that win. Free
book "How to Start" tells the story. George Clews Company. Desk 27. Philadelphia, Pa.
Quick money selling Amazing Life Henry Ford. Illustrated, New, Authentic, 25 sales daily. Outfit free. Act
now. R. C. Barnum Company, Cleveland, Ohio.

Chicago.

Wide -Awake Man to take charge of our local trade; $6
to $8 a day steady; no experience required; pay starts at
once; write today. American Products Co., 7942 American
Bldg., Cincinnati, Ohio.
Make 18,000 miles without a puncture. Use Insyde
Tyres. Positively prevents punctures
and blowouts.
Double tire mileage any tire, old or new. Use over and
over again. Low priced. Agents wanted. Write for terms.
American Accessories Co., B-984, Cincinnati, Ohio.
Big money and fast sales. Every owner buys gold
initials for his auto. You charge $1.50; make 31.35. Ten
orders daily easy. Write for particulars and free samples.
American Monogram Co., Dept. 71, East Orange, N. J.
Agents-Best seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanization at a saving of over 800
per cent.; put it on cold, it vulcanizes itself in two
minutes, and Is guaranteed to last the life of the tire
or tube; sells to every auto owner and accessory dealer.
For particulars how to make big money and free sample,
address Amazon Rubber Co., Dept. 601, Philadelphia, Pa.
Make easy money selling printing, Big commissions,
quick salts, no collecting or delivering, low prices. "Adverpress.' Station C-30, Milwaukee.

American Made Toys
Manufacturers on large scale, also homeworkere, wanted
to manufacture Metal Toys and Novelties. Millions
needed of Barking Dogs, WagTail Pupa Wild Animals,
Automobiles, Indians, Cow-Boys, Baseball Players,
Cannons, Toy Soldiers, Crowing Roosters, Statues of
Liberty. Minatore castings of Capital, Bathing Girl
Souvenirs and others. Unlimited possibilities. Guaranteed Casting forme furnished manufacturers at cost price
from $5.00 up, with complete outfit. No experience or
tools necessary. Thousands made complete per hour.
We buy goods all year and pay high prices for finished
goods. Cash on Delivery. Contract orders placed with
manufacturers. Catalog and information free. Correspondence invited only if you mean business. Metal Cast
Products Co., 1696 Boston Road, New York.

Automobiles
Mr, Auto Owner-Stop paying big prices for your antifreeze solution and polishing clothes. Make them yourself.
These formulas furnished for fifty cents. H. & M. Specialty
Co., Box 66, Brighton, Maas.

Automobile Owners, garagemen, mechanics, send today
for free copy of this month's issue. It contains helpful,
instructive information on overhauling. ignition troubles,
wiring, carburetors, storage batteries, etc. Over 120 pages,
illustrated. Send for free copy today. Automobile
Digest, 541 Butler Bldg., Cincinnati.

Books
Hypnotism-Astounds, Controls others, 25 easy lessons,
$1; Mlndreading" (any distance), 30e. Science Institute, SE1014 Belmont. Chicago.
Diseases and Their Innate Healer. Book, 50e. Arthur
Stevens,

-

Wauseon,

Vibrations

Ohio.

LleM-Color-Settnd,

Literature Free.

Stevens Publishers, 242 Powell Street, San Francisco.
"Effective Aid for the Letter Writer", 50 cents postpaid.
Walter A. Kopke, 4843 Wanner Ave., Chicago, Illinois.

Think! A book that teaches you to Think constructively;
It increases Faith Hope, Love, Success. Postpaid $1.00.
John James, Publisher, Box 912, Nashville, Teno.
Books. All kinds. Lists. Higene'n, S2441 Post Street,

San Francisco.

Books for Sale on

Occultism-Mysticism-Theosophy-

Mental Science-Advanced Thot-Sex Secrets-Seershlp
-Clairvoyance-Crystal Gazing-Numerology-Astrology
-Yogi -Hermetic and Rosicrucian Philosophy-List Free.
The Grail Press-Desk B 712 G St. N. E., Washington, D.C.
Read Captain Gillett's book, "Six Years with the Texas
Rangers." A true story of the world's moat famous body of
mounted police. Learn how these marvelous men cleared
the Texas frontier of Indians and desperados. Not overdrawn. 332 pages. Illustrated. $2.50 prepaid. Descriptive folder free. J. B. Gillett, Marta, Texas.
Perpetual Motion, by Percy Verance. A history of the
efforts to discover same from escheat days to the present,
together with a scientific discussion regarding the possibility of its ultimate achievement. Profusely illustrated,
357 pages. Price postpaid, 32.00. The Enlightenment
Specialty Co., 305 Fourth St., Edwardsville, Ill.
Back Issues of this and other magazines supplied by
Boston Magazine Exchange, 107 Mountfort St., Boston.

Duplicating Devices
"Modern" Duplicators save Time, Labor and Money.
Reproduces
Gets Business.
Typewritten or Penned
Letters, Drawings, Lessons, Music, Menus, Bids, Notices,
Specifications, Maps or anything in one or more colors.
Prints two per minute. Special Sale on. 30 Days Free
Trial. $2.25 up. Booklet Free. B. J. Durkin -Reeves
Co., Pittsburgh, Pa.
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Business Opportunities
Prepare-Sell your Own Producto.

Formulas, trade
secrets. Different, dependable. Catalog free. D. Thaxly
Co., Washington, D. C.
Make Big money manufacturing marble, onyx, agate.
tile, more beautiful than genuine at cost of about 10c
square foot. Marble face brick any color, $15 thousandsell, $75. Experience unnecessary. Money back guarantee with all expenses incurred if you cannot make
products listed by following my instructions. Send for
sample and list. B. F. Spencer, Elsinore, Calif.
Enter a New Business. Earn $3,000 to $6,000 yearly
in professional fees making and fitting a foot specialty,
openings everywhere with all the trade you can attend to;
easily learned by any one at home in a few weeks at small
expense; no further capital required; no goods to buy;
job hunting, soliciting or agency. Address Stephenson
Laboratory, 18 Back Bay, Boston, Mass.
Central Indiana Manufacturers now marketing an entirely new Auto Accessory that makes night driving safe
eliminating glare from approaching headlights, want general
sales managers to open branch office, handle exclusive territory and manage salesmen. Some investment necessary.
Profit possibilities practically unlimited. Ray Filter Auto
Co., Marion, Ind.
Get Into Business for Yourself! Establish and operate
"New System Specialty Candy Factory" in your community. We furnish everything. Money-making opportunity unlimited. Either men or women. Booklet free,
Ragsdale Co.. Drawer 129, East Orange, N. J.
Join National Institute Inventors. 8 E. 14th Street,
New York City, strong protective membership society.
Will secure, develop, manufacture, market patenta. Dues,
$10. Booklet free.
Dollars yearly In your backyard. No mushroom
Particulars free. Metz, 313 East 89th, New York. dope.
Will pay cash for sole right
novelty
or invention
that retails for 10e. AddresstoLock Boxidea
66, Station F,
N. Y. City.
"Investing for Profit" is worth $10 a copy to any man
who intends to invest any money, however small, who has
money invested unprofitably, or who can save $5 or more
per month, but hasn't learned the art of investing for profit.
It demonstrates the Real earning power of money, the
knowledge financiers hide from the masses; it reveals the
enormous profits they make and shows how to make the
came profits. It explains How stupendous fortunes are
made and Why they are made; how $1,000 grows to
$22,000. To introduce our magazine write us Now, and
we'll send it six months free. Address Investing for
Profit, 20 W. Jackson Blvd., Dept. C-95, Chicago.
668 Ways to Make Money-2,716 Formulas, "Encyclopedia Business Opportunities." 3 volumes, $1.
Ideal
Book Shop, 5501-EV. North Robey, Chicago.
Start a cleaning, pressing. dyeing shop. Splendid field.
big profits. Plans free- International System, Dept. 21,
Excelsior Springs. Mo.
Good Income spare time refinishing chandeliers, brass
beds, autos by new method.
Experience unnecessary.
Write for free samples showing finishes. Gunmetal Co.,
Ave. "D," Decatur, Ill.
Start Fascinating, Dignified. Highly Profitable business
of your own, at home, Painting Portraits on Glass. 330.00
weekly easily earned. Learn process in one hour. Complete
instructions 25c. Ewart'e Specialties, Meritt, B. C.
Canada.
Become a Landscape Architect.
Dignified, exclusive,
uncrowded profession offering fine money -making opportunities. $5,000 yearly incomes common. Easy to master
through our correspondence course. Established 1916.
Get information today.
American landscape School,
66-M, Newark, New York.
Chemical Expert will furnish formulas and trade secrete.
All lines. Lists free. W. L. Cummings, Ph. D., 238
Gordon Ave., Syracuse. N. Y.

Chemistry
Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted educator and scientific authority, will teach
you.
Our home study correspondence course fits you to take a
position as chemist. See our full -page ad on page 735 of
this issue. Chemical Institute of New York, 140 Liberty
Street, New York City.
Chemical Science.
Pwedesboro, N. J.

50o.

per year.

Three copies 25c.

How to Make and Use Small Chemical Laboratory, 100
pages, fully illustrated. Construction of laboratory furni-

ture, electric furnace, chemical balance and other
apparatus; inorganic chemistry, novel experiments, glass
blowing, etn, fully explained. 75c prepaid. Send for
new illustrated catalog of Reduced Prices on laboratory
supplies and scientific books; free. D. Altman Company,
225 East 110th Street, New York.
111111nrrnInntrromortnntrlougmr.unounto.111111111.111111113,3131311,111111111,111111111.,,,,,,,,111,

Correspondence Courses
Used Correspondence Courses only one quarter original

Free
Students

ought,
42nd Street, NewYork
Dollars Saved. Used correspondence courses of all
kinds sold, rented and exchanged. List free. (Courses
bought.) Lee Mountain, Pisgah, Alabama.
endente C
C
at less than half original prices.
Any school any subject, for men or women. Bulletin 1078
free. Used Courses bought. Instruction Correspondence
.Exchange, 1966 Broadway, N. Y.
45
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Educational-Instruction

Health

Musical Instruments

Used Correspondence Courses only one quarter original
price. Free bargain price list. 1000 courses. Courses
bought. Students Exchange, 45 West 42nd St., New York.
Learn Chemistry at Home. Dr. T. OVConor Sloane,
noted educator and scientific authority, will teach you.
Our home study correspondence course fits you to take a
position as chemist. See our full page ad on page 73
Chemical Institute of New York, 140
of this issue.
Liberty Street, New York City.
Correspondence Courses, all schools, sent on approval.
We save you half cost or more. Authorized distributors
Free
We buy used courses for cash.
of 30 courses.
Economy Educator Service, 1664U Broadway,
catalog.

Tobacco Habit quickly cured. Any form, 25c, (silver).
Adolph Lonk, J-3018 Taylor, Chicago.
Are you Old at Forty? See our advertisement on page
828 of this issue, The Electro Thermal Company, Steubenville, Ohio.
Tobacco or Snuff Habit Cured or no pay: $1.00 if cured.
Remedy sent on trial. Superba Co., S. A., Baltimore, Md.
Pyorrhea (Bilge's Disease, Bleeding or Swollen Gums).
Hundreds have been helped by "Pyorrdent," the successful home Pyorrhea treatment. Purifying, healing,
preventative. Full month's treatment, consisting of a
very beneficial massage paste and an antiseptic tooth cleansing paste to be used in place of your ordinary dentifrice, together with full directions for treatment. $1 postpaid. Or write for free Booklet "E." Pyorrdent Mfg.
Co.. 439 Seventh St., Brooklyn, N. Y.

Violins, deep, mellow, soulful, on credit. Easy terms
for wonderful instrument. Get details today. Gustav A.
Henning, 2424 Gaylord St., Denver, Colo.

New

York.

Mathematics Taught By Mail. Arithmetic, Algebra,
Geometry, Mensuration, Trigonometry, Logarithms,
and Mechanics courses. Harding School, 76 Brighton,
Highland Park, Michigan.

Exchange
Four cylinder motorcycle motor complete. Ideal for
aerosled, etc., Bargain. A. Bennett, Hightstown, New
Jersey.
For Sale. My new invented Duplex Carburetor 55000
and Royalty or sell outright. R. Rasmussen, 810 E.
Prairie St., Pontiac, ill.
e1111111111111111111111 11:11111111111111,11,,111,1111111111111111111111111111,111,111,,,,,,11,1111,111,11111,1111,,,,11,111n1111,11m11.

Farms, Land, etc.
Property Owners-Get cash for your real estate, business,
Invention or other property, To quickly sell, exchange or
buy property any kind anywhere write, Western Security
Co., 102, Hannibal, Mo.

For Inventors
Models

&

Development-Patents.

Models-for dem-

designed and
onstrative and practical purpose, Machines
built, Patents procured and sold. A. Tanzi, Mechanical
Engineer, 60 Jackson Ave., Long Island City, N. Y.
Inventors: You utilize the experience of scientists
developing and perfecting your ideas. Why not let
business men help you market them?&Address Murray
Sherman, 152 West 42nd St., New York.
We Develop, Improve and make drawings of your idea,
Blueprints of all descriptions; $4 and up, Strictly confidential, Scholtz & Co Durand, Mich,
Your chemical or electrical problem solved complete.
Five dollars. W. Stedman Richards, Consulting Chemist,
Box 2402, Boston, Mass,
Before or after filling your application for patent, it will
pay you to read over my "Inventors Advisor No, 4". Free
for asking. Write: M, Labiner, Registered Patent Attorney.
3 Park Row, New York:
Inventors, protect yourselves. Record idea before exposing it to anyone, even myself or other attorneys. Klein
Cons. Eng. Reg. Patent Attorney, 21 Park Row, New
York.
Get Patents Yourself, sell them yourself. Application
blanks and full instructions $1. Theodore A. Cutting,
Campbell, Calif.
Inventors! Write to U. S. Patent Office for free copy
of "Information Concerning Patents," then engage a
competent Lawyer to protect your ideas. Ralph Burch,
Patent Lawyer, 5 Jenifer Bldg., Washington.
Write American Inventors' Alliance, Woodland, Ga.,
for advice_and Information

For Men

Formulas

-

-

1.3
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For the Photographer
Have You a Camera? Write for free sample of our big
magazine, showing how to make better pictures and earn
money. American Photography, 465 Camera House,
Boston 17, Mass.

Tricks, Puzzles, Jokes, Magical Apparatus, Plays, Stage
Supplies, Mind -Reading Acts and Sensational Escapes.
Bend 10c. for 160 -page Illustrated 1922 professional catalogue. Oaks Magical Co., Dept. 549, Oshkosh, Wis.
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Languages
World- Romic

System,

Masterkey
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Mail Order Business
evenings-I made it. Mail Order business,
Sample and plan, 25e.
booklet for stamp tells How.
Free, 12 articles worth $3. Al Exp. Scott, Cohoes, N. Y.
"Beginners" complete Mall Order System. S. Box
1005, Atlantic City.
$50 week

Manufacturing
We manufacture anything, design and build

special
machinery, develop inventions, build models, make draw Inge of every description, our facilities the best. Write for
booklet. R. G. Clyne Engineering Co., St. Louis, Mo.

Miscellaneous

to

all

Languages.

Primera, 15 languages, $1.94 each language; Arabic,
Chinese, Danish, Dutch. English, French. German, Italian,
Japanese, Panjabl, Polish, Portuguese, Russian. Spanish,
Swedish. Pronunciation Tables, 92 languages, 30c each
language. Languages Publishing Company. 8 W. 40th
Street, New York.

Mailing Lists
Advertise, Country town newspapers
(faunal Company, Covington, Kentucky,

Llats

Motorists-new discovery in self-vulcanizing rubber.
144 eq. in prepared rubber, vulcanizing
compound and tools. Special $1.00 postpaid. Albushies
Mfg, Co., Pennagrove, N. J.
Christ's Message to Earth through Vibration, Force of
Mind, 30e. Prof. James, 10e. Barbara Bigler, 3122
Fifth Avenue, Chicago.
Vibration end Color: What do they mean to you:
Interesting literature free. Robert Knox, Box 728, San
Francisco, Cali/.
100% a®dent.

Motion Pictures-Motion Picture Plays

Games and Entertainment

1

1

ville, Ohio.

Weather Bureau," eeientically foremasts
weather hours advance. n 25c, (coin), Adolph Lonk,
K-3018 Taylor, Chicago.
Midget
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Are you Old at Forty? See our advertisement on page
828 of this issue. The Electro Thermal Company, Steuben-

For the Home

1

.

1

Renewing Dry
Formulas, Resiivering Mirrors
Batteries-10 Luminous Paints, 25c. Ideal Book Shop,
5501-EF, North Robey, Chicago.
3,000 Formulas-368 pages, 85e. Ideal Book Shop,
5501LE, North Robey, Chicago.
Formula Catalog. Laboratories, Boylston
Free
Building, Chicago.
Make and Bell your own Automobile Polish BodyLarge Profits-Be Independent-Our Formula and Plans
$2,00. Edward Clark Polish Co.. Dept. C, 131 W. 77th
St., New York. N. Y.

,,,,,,,

Used Correspondence Courses Only one quarter original
price. Free bargain price list, 1000 courses Courses
bought. Students Exchange, 4.5 West 42nd St., New York.
Silvering
Mirror., French Plate. Easily learned,
immense profits. Plans Free. Wear Mirror Works. Dept.
27, Excelsior Springs, Mo.
Detective and Finger Print Expert opportunities. Particulars free. Write Wagner, 186 East 79th Street, New
York.
Earn $1110 to $250 monthly, expenses paid, as Railway
Traffic Inspector. Position guaranteed after 3 months'
spare time study or money refunded. Excellent opportunities. Write for Free Booklet G-57, Stand. Business
Training Inst., Buffalo, N. Y.
Stop Daily Grind. Dependable Plans Free. Easy
silvering mirrors headlights, tableware, etc. Clarence
Sprinkle, Dept. 64, Marion, Indiana.
Earn $15-$50 weekly writting show cards. No canvassing. Experience unnecessary. We train you. Particulars, terms Free. Sho-Rite Sign System, Inc., 1813
Detroit, Michigan.
Earn $25 Weekly, spare time, writing for newspapers.
magazines. Experience unnecessary; details free. Press
Syndicate, 5665 St. Louis, Mo.
All men, women, boys, girls, 17 to 80, willing to accept
Government Positions $117-$190, traveling or stationary,
write Mr. figment, 293, St. Louis, immediately.
Make Money in spare time mailing letters. Men, write
now, enclosing stamped addressed reply envelope. Normande R Dept., 147 W. 23d Street. New York.
Be a Detective: Excellent opportunity; good pay;
travel. Write C. T, Ludwig, 1417 Westover Bldg., Kansas
City, Mo.
You are Wanted, Commence $135 month. Government Railway Mail Clerks. Steady. Common education
suMclent. Write immediately for list positions open.
Franklin Institute, Dept. K25, Rochester, N. Y.
Firemen, Brakemen, Baggaºamen, Sleeping car, train
Porters (colored). $140-$200. Experience unnecessary.
897 Railway Bureau, East St. Louis, Ill.
Be a Mirror Expert. $3 to $10 a day; spare time home
at first; no capital; we train, start you making and silvering mirrors French method. Free Prospectus. W. R.
Derr, Pres., 26 McKinley St., Baldwin, N. Y.
Detectives earn big money. Excellent opportunity.
Travel. Great demand everywhere. Experience unnecessary. Particulars free. Write. American Detective System, 1968 Broadway. N. Y.
Government Railway Mall Clerks start $133 month;
expenses paid. Specimen examination questions free.
Columbus Institute, H-4 Columbus, Ohio.
Big money made silvering mirrors, plating and refinishing
metalware, autos, chandeliers, headlights. Outfits furnished. N. Dec1e Laboratories, 1133 Broadway, New York.
.. 1111..,,,, ,1111.,11,1111,11. 1111,,,11, 1,,,,1 11,1111 .111, 1,,,
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Are You old at forty? See our adverttsement on page
828 of this Issue. The Electro Thermal Company, Steubenville, Ohio.

500

Help Wanted

free.

Small capital starts you. No experience needed. Our machines are used and endorsed
by Government institutions. Catalog free. Atlas Moving
Picture Co.. 470 Morton Bldg., Chicago, Ill.
Wanted. Men and women ambitious to make money
writing Stories and Photoplays. Send for wonderful Free
Book that tells how. Authors' Press Dept., 131 Auburn,
N. Y.

Office Devices
Do you

write-Use our inkless pen: only

Hand M. Specialty Co., Box 66, Brighton, Mass.

,111Writs,

Patent Attorneys
Inventors: Protect your invention through A. M. Wilson,
Inc., Washington. D. C. Over twenty years of efficient.
expert, confidential service. Skilled in Radio -Electrical.
Chemical and Mechanical fields. Our 1922 illustrated
booklet, giving much necessary and very useful information which every inventor should know, will be sent
free upon request. Prompt and careful attention. Highest
references. Moderate fees. Send sketch or model for our
careful opinion and preliminary advice. Write today to
A. M. Wilson, Inc. (Radio 3 ARH), 312 Victor Bldg.,
Washington, D. C.
(Successor to business established
in 1891 by A. M. Wilson.)
Inventors should write us for our book, "How to Obtain
a Patent," which clearly sets forth what may be patented
and the necessary steps to protect an invention. It describes the procedure in Patent Office and tells about
assignments, licenses and trade-marks, and gives many
useful facts about patents which every inventor should
know. Many persons well versed in patent matters have
pronounced the book the best of its kind they have ever
read. It is written so you can understand it. Copy sent
free upon request. Talbert & Talbert, Patent Lawyers,
458 Talbert Bldg., Washington, D. C.
Patents, Trade -Marke-30 years of confidential service.
expert advice, prompt action, reasonable fees. Send for
Free Book No. 62. Edgar Tate & Co., 245 Broadway.
N. Y. 635 F St., N. W., Washington, D. C.

Inventors aided, Ideas developed and patented.
Practice in all courts and departments. C. E. Richardson,
30 Albee Bldg., Washington, D. C.
Patent application filed on partial payment plan, Trademarks, copyrights, etc. Milo B. Stevens & Co., 694 F
Street, Washington, D. C. Estab. 1864.
Patente! Send sketch or model for search of pertinent
U. S. patents and Report, including copies of patents
nearest your idea. These earlier patents may offer valuable
suggestions for Improving or perfecting your invention.
No charge for preliminary information or advice.
O'Connell & O'Connell, Attorneys, Jenifer Bldg., Wash.

D. C.
Patents Procured. Trade -Marks Registered. A comprehensive, experienced, prompt service for the protection
and development of your ideas.
Preliminary advice
gladly furnished without charge. Booklet of information
and form for disclosing idea free on request. Richard.
B. Owen, 130 Owen Building, Washington, D. C., or
2278-T Woolworth Bldg., New York.
Patents-Write today for Free instruction book and
Evidence of Conception blank. Send sketch or model for
examination and opinion: strictly confidential. No delay
in my offices; my reply special delivery. Reasonable
terms. Personal attention. Clarence C. O'Brien, Registered Patent Lawyer, Southern Building, Washington, D.C.
Inventors-Send for form "Evidence of Conception"
to be signed and witnessed. Form, fee schedule, information free. Lancaster & Allwlne, 242 Ouray Building.
Washington, D. C.
Monroe Miller, Ouray Building. Washington, D. C.,
patent attorney, mechanical and electrical expert. Best
quality of work and results. Moderate charges.
Herbert fanner, Patent Attorney and Mechanical Expert, 624 F Street, Washington, D. C. I report if patent
obtainable and exact coat. Send for circular.
Inventions Patented. Trade-Marks Registered; reasonable charges; prompt service; plain advice; request detailed information.
Jaynes & Jaynes, 720 Kellogg,
Washington. D. C.
Patents Secured. Prompt service. Avoid dangerous
delays. Send for our "Record of Invention" form and
Free Book telling How to Obtain a Patent. Send sketch
or model for examination. Preliminary advice without
charge. Highest references. Write today. J. L. Jackson
& Co.. 249 Ouray Bldg., Washington, D. C.
Inventors write me about patents. My fees payable
monthly. Booklet free. Frank Fuller, Washington, D. C.
Patents-Prompt, personal efficient service by an attorney -at -law, skilled in all branches of Patent Practice.
Over 18 years actual experience; full information upon request. B. P. Fishburne, 330 McGill Bldg., Washington,
D.

C.

Inventors.
Send sketch or model of invention for
opinion concerning patentable nature and exact cost of
How to Obtain a Patent," sent free.
Book,
patent.
Established
Tells what every inventor should know.
twenty-eight years. Highest references, prompt service,
reasonable charges. Chandlee & Chandlee, 441 Seventh,
Washington. D. C.
Hundreds now
Millions spent annually for ideas!
wanted! Patent yours and profit! Write today for free
invent, ideas
books-tell how to protect yourself, how to Patent
Dept.,
wanted, how we help you sell, etc., 212
American Industries. Inc., Washington, D. C.
references.
Patents. Send for free booklet. Highest
Send model or drawBest results. ,Promptness assured. Watson
E. Coleman,
ing for examination and opinion.
patent attorney, 624 F St., Washington, D. C.
,,,,,,,,,,

Patents

$35 Profit Nightly.
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Motorcycles-Bicycles
Don't buy a Bicycle Motor Attachment until you get
our catalogue and prices. Shaw Mfg. Co., Dept. 6, Galesburg, Kansas.
Every Bicycle a Motor Cycle by using one of our attachments. Lowest prices. Best results guaranteed. Steffey
Mfg. Co.. Dept. E, 5025 Brown St., Phila., Pa.
Used parts for all motorcycles cheap. State wants.
Schuck Cycle Co., 1922 Westlake, Seattle, Wash,

a Quarter.

Save Half on office machines, equipment, addressers.
multigraphs, duplicators, dictaphones-Pruitt Company,
rtirage1,11111111111111111111.1111111111111111111111111,1111111111,11111111,11111,1
17211 North

how to protect
Unpatented Ideas can be sold, I tell you
Particulars free.
them. and help you make the sale. Washington,
D.C.
Write W. B. Greene, 106 The Atlantic,
m
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Patents For Sale
If you
"Patent" Tool that every carpenter must use.
tool in big
want to manufacture and market a practical
demand, here is your opportunity. Hancil Cordrey,
Chula Vista, Calif.
11,111,11,11,111,11,1,11,11...1..1111111111.1..1111...
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Ventriloquism
Ventriloquism taught almost anyone at home.
today12

Geo. W, Smith, M. 93,

Small

fJeferson,iPeoria,dIllroof.
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Aspirin
Say "Bayer" and Insist!

Personal
Are You Old at Forty? See our advertisement on page
828 of this issue. The Electro Thermal Company, Steuben-

ville, Ohio.
Exchange Jolly letters with new friends. Lots fun! Send
stamp. Eva Moore, Iox 908, Jacksonville, Fla.
Hair Grown on bald heads, Falling hair stopped. Many
proved cases. Indians' secret. Proof box with testimonials
guarantee, mailed 10 cents, silver or stamps. Kotalko
Offices, BF-300 Station X, New York.
Your Future Foretold Send dime, birthdate for truthful.
reliable convincing trial reading. Hazel Hause, Box 215,
Los Angeles, Calif.
Character-You can read people like an open book by the
Conlin System. Entirely new. Write H. E. Conlin,
Dept. 5. 21 St. Johns Place, Buffalo, N. Y.
1114.1/111111.1111111111111111111111111,11111111111lllll 111111111111111111111111111111111111111111111111,11111111111111111
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Phonographic Supplies
Build your Phonograph. Quality phonoparts. Famous
Serenado Motors. Also original Perfection Motors. Electric Motors, tonearms, reproducers, amplifiers, case material, accessories. Free, blue -prints and building instructions. Big saving. Wonderful resulta. Prompt delivery.
Catalog mailed for 10e. Hoosier Manufacturing & Supply
Co., 321 Baldwin Block, Indianapolis, Ind.
Build Your Own Phonograph.
Big saving. I'leasant,
instructive work. Complete Instructions, blue-prints, etc.,
absolutely free. Write today. Associated Phonograph Co.,
Dept. AP -12, Cincinnati, Ohio.

Photo Developing
Unless you see the name "Bayer" on
package or on tablets you are not getting
the genuine Bayer product prescribed by
physicians over twenty-two years and proved
safe by millions for
Colds
Headache
Toothache
Lumbago
Earache
Rheumatism
Neuralgia
Pain, Pain
Accept "Bayer Tablets of Aspirin" only.
Each unbroken package contains proper
directions. Handy boxes of twelve tablets
cost few cents. Druggists also sell bottles
of 24 and 100. Aspirin is the trade mark of
Bayer Manufacture of Monoaceticacidester

of Salicylicacid.

Speolal Trial Offer. Any size Kodak film developed for
5c.; prints 2c. each. Over -night service. Expert work.
Roanoke Photo Finishing Co., 255 Bell Ave., Roanoke, Va.

Postcards and Pictures
Get foreign

Poatcarde, curios, interesting letters, etc.
Membership 50e. (stamps). Delacavefer; 282-B d'Entraigues, Tours, France.
"Zee Beautiful Girl Pictures." 10 wonderful poses,
$1.00; 18 Special, $2.00.
Real "Taken from Life"
photographs. Money refunded if dissatisfied.
Bairart
Co., 848, St. Louis, Mo.

Everything Printed. Long run specialties.
Quality Printery, Marietta. Ohio.

Pores, Oily or Shiny Skin. $1,000
Cold Cash says I can clear your

skin of the above blemishes.
WRITE TODAY for my FREE
N Booklet- "A CLEAR -TONE
how I cured
myself after being afflicted for fifteen years.

RTs

lt
fitiiiSKIN"-telling
H. S. GIVENS,

166 Chemical Bldg., Kansas City, Mo,

APPLIANCE CO., 201 H State St., Marshall,

J,

If

so, why9 Get quick
FREE BOOK about the
prostate gland which may

cause sciatica, backache,
interrupted sleep, depressed and other often
serious conditions. It tells
of a new drugless home
treatment that corrects

these conditions, Address

Electro Thermal Co., 4516 Main St. Steubenville, Obis

SEX KNOWLEDGE
wombs of misery, finally divorce; all caused
by ignorance of sexual subjects.
Men, women
-know one another. Our big books will bring
full understanding on all sex subjects. Come to

headquarters for your sex books. Sex Secrets.
$1.60. Sex Advice to Women, 01.35. Never
Told Stories, $1.35. Replete with information.
Beautifully dab bound. Sent C. O.
Big
list and full description rwo red stamps.

Radio Outfits and Supplies

Earn $25 Weekly, spare time, writing for newspapers,
magazines. Experience unnecessary; details free. Press
Syndicate, 566 St. Louis, Mo.
Short Stories, poems, plays, etc., are wanted for publication. Literary Bureau, 165 Hannibal. Missouri.
.111111111,11111,111111111,1111111111111111111111111111111111111n1111111111111111111111111111111,1111111111111111111111

Song Poems Wanted
Write the Words for a Song.
We compose music.
Submit your poems to us at once. New York Melody
Corp., Fitzgerald Bldg.. New York.
Song Writers send me one of your poems today on any
subject, I will compose the music. Frank Rattner, 6048
Prairie Ave., Dept. 645, Chicago.

Stamping Names
Make 319

Mich.

Are YOU Old 471 40 ?

Samples.

Short Stories, Manuscripts Wanted

Your
skin can
be quickly
cleared of Pimples, Blackheads,
Acne Eruptions on the
face or body, Enlarged

CROOKS

Broken promises, shattered dreams, long

Il11111111111,11111111,111111111111111111111111111111111111111111111111111011111111111111s111111111111111111,1111111

FOR

-

Wear the Brooks Appliance, the
modem scientific invention which
gives rupture sufferers immediate
relief. It has no obnoxious springs
or pads. Automatic Air Cushions
bind and draw together the broken
parts. No salves or plasters. Du- MR.C.E.BROOKS
rabic. Cheap. Sent on trial to prove its worth.
Net er on sale in stores, as every Appliance is made
to order, the proper size and shape of Air Cushion depending on the nature of each case. Beware of imitations. Look for trade -mark bearing portrait and
signature of C. E. Brooks which appears on every
Appliance. None other genuine. Full information
and booklet sent free in plain, sealed envelope.

Printing

Agents Wanted In Every City to sell standard radio
apparatus on a liberal commission basis. A few stocking
agencies open to reliable parties. Delfelco, 12 Meeting
Street, Pawtucket. R. I.

Clear nine

Sure Rupture
Comfort
BE COMFORTABLE

Hundred stamping names on keychecks,
Send 25c, for sample and particulars. Ex Kaytag Co.,
Cohoes, N. Y.
a

E.: E, Smetana

&Co.,

Owo(00. Mich.

POCKESCOPE -The Pocket Telescope
Increases vision 41A times. Makes distant objects
seem near at hand. Only 3% inches long. Packed
in convenient leather case.
An indispensable
companion for the outdoor trip. An ideal Christmas gift for your friends who love the outdoors.
Send $2 plus 5e postage. Money back if not
satisfied.

WOLLENSAK OPTICAL CO.

50-52 CLINTON AVE. N., ROCHESTER, N. Y.

ARE YOU SMOKE NUNGRY?
Have you a hankering for some real to
bacco? Have you ever wished that you
might find more enjoyment from that old
pipe? If you have send l0c ter a samtsfe of
"Old Field Tobacco. the ideal smoking to
bacco, and we lose our bet if you don't come
hack for five pounds after the first pipe load.
H

AST MAILING CO., Paducah, Ky.

1a.o111111111111101111,1111,,,,11,11,11,,,11111,11111111111111,111,1111m1111111111u11111111u1111111111111.

SEX

Facts other sex books don't
dare discuss are plainly told in
"WhereKnowledge M eane
Happiness." Creates a new
kind of married love. One
reader says:
It contains more real information than all other sex books put
together.
From "Where Knowledge
Sent In plain cover, by reMeans Happiness."
turn mall, for $1.00, cash,
money order, check or stamps.
Copyright 1921
COUNSEL SERVICE, Dept. 39, 257 W. 71st St., New York

DEAFNESS IS MISERY

I know because I was Deaf and had Head Nolsea
for over 30 years. My invisible Antiseptic Ear
Drums restored my hearing and stopped Head
Noises, and will do it for you. They are Tiny
Megaphones. Cannot be seen when worn. Effec-,,
Live when Deafness is caused by Catarrh or by
Perforated, Partially or Wholly Destroyed Naturali
Drums. Easy to put in, easy to take out. Are
taNr "Unseen Comforts." Inexpensive.
Write for
Booklet and my sworn statement of how I recovered my hearing.
A. O. LEONARD
-- New York Cityt
Suite 369, 70 5th Avenue

ARE

YOU BASHFUL, TIMID

Self Conscious, Embarrassed in Company.

Let us tell

you how you can overcome these troubles and acquire
Poise, confidence, assurance and a magnetic personality.
Address The Veritas Science Institute, 1400
Broadway, New York. Desk 15.

Stamps and Coins
Stamps -20 Unused, all Different. Free. Postage, 3c.
Mention paper. Quaker Stamp Co., Toledo, Ohio.
California Gold, quarter size, 27e.: half -dollar size, 53c.
Columbian nickel and catalogue, 10e. Norman Schulz,
Box 146, Colorado Springs, Colo.

Telegraphy
Wanted-Young men and women to learn Morse and

Wireless Telegraphy. Railroad and Wireless Companies in
great need of operators. We teach you quickly, and procure
positions at big salaries. Great opportunities for advancement. All expenses low; can earn part. Write today for
free catalog. School established 1874. Dodge's Telegraph
Institute, "O Street, Valparaiso, Indiana.
111,,,11111111111111111111111111111111,11111,111,1111111111,,,,,,,,,1,1
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Wanted to Buy
Cash for all Platinum, Gold, Silver. Inquiries solicited.
Yon Over, 1637R Roosevelt Rd., Chicago.
Full value paid for old gold Jewelry, watches, diamonds,
crowns, bridges, dental gold, silver, platinum, gold or silver
ore, magneto points, war savings stamps, old false teeth.
Packages held 4 to 12 days and returned if our offer is not
satisfactory. United States Smelting Works (The Old
Reliable). 120 Sn. State St., Dept. 73, Chicago, Ill.
Cash for Old Gold. Platinum, Silver, Diamonds. Liberty Bonds, War, Thrift, Unused Postage Stamps. False
Teeth, Magneto Points, Jobs, any valuables. Mail in
today.
Cash sent return mail. Goods returned in ten
days If you're not satisfied.
Ohio Smelting Co., 303
Hippodrome Bldg., Cleveland, Ohio.
1111111111111111111

War Relics and 1'1111111111111111111111
War Photos
11'

l

Relics Collected from Europe's Battlefields.
Guns Helmets, medals, etc., fully illustrated catalogue and
sample War Photographs 25c. Lieut. Welch, 2117 Regent
Place, Brooklyn, N. Y.
For Dena,

ULTRA -LENS MICROSCOPES
Give no ous magnification at low cont. Made
possible by a new system of lens construction on
which patents a
pending. Powers from 2.500
to 250.000 time. surface area (60 to 600 d
ten)
are available. Especially, suited for students,
p
e ters or anyone scientifically inclined.
Will
duplicatework
times $6.00
cost.according pÌto lute! to at x$3.00,'$4.00,
$
to number of objectives furniehed. Ship and guaranteed. interesting circuler
penpostpaid
t on request.
eit your deafer. or by snail direct.

THE SPECIALTY MFG. CO.

TAMMER

MILTON, PA.

NO

MORE

SKill the fear of stammering. Re-education the
key. The widely famed Hatfield Method fully
outlined In an accurate, dependable, worthwhile hook-"HOW TO STOP STAMMERING.» It
bee Inspired thousand.. PYee copy today.
THE HATFIELD INSTITUTE,
109 N. Durban, Chicago, Ill,

"BOW LEGS and KNOCKKNEES" UNSIGHTLY
Send for booklet showing photos of man
with and without THE PERFECT LEG
FORMS.

PERFECT SALES CO.

140 N. Mayfield Ave., Dept. S0, Chieago,lll.

ToDr.Rorings

brings val
R able information
AInstitution
LETTE
and latest methods of treating discialist,

spue-

of
his
eases of the Heart, Kidneys and Urinary System:
postage, 4c. Write today, DR. ROWE, 110 N.
Pearl St. (13), Buffalo, N. Y.
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"Rasco Has It"
Partial List of Goods Listed
"Rasco" Catalog

"Build Your Own!"
THE Radio Specialty Company, "RASCO"
for short, is probably the most unique
radio parts supply house in the Unit_d
States, if not in the world today. Thi,
Company makes a specialty of SMALL.
ORDERS. No order can be too small to get
immediate and prompt attention, for the
simple reason that most of our orders are
small.
The reputation of this Company was built
solely on service. Ask any of your acquaintances what they think of "RASCO"
goods,
"RASCO" service, "RASCO"
promptness!
Thousands of unsolicited
testimonials on file prove that we serve
the public best!
Many houses claim that their orders are
shipped within twenty-four hours. A
year's record in our Order Department
actually shows that over 99% of our
orders leave within twelve hours after
receipt. We invite you to try "RASCO"
service on a 50e order, MAKE US
PROVE WHAT WE SAY.
Sixty-eight per cent of all of our customers come back for more goods after
they have tried our service once. The
reason is very simple, as we specialize
in very small orders. We could not
stay in business if we had to look for
new customers continually.
"RASCO"
SERVICE
IS
WHAT

(n

No. 8
Detectors
Navy Knobs
Switch Handles
Pointers
Lock Nuts
Cord Tips
Copper Ribbon
Switches
Crystal Cups

Sliders
Litz Wire
Rotors
Panel Scales
Switch Levers
Condenser Plates
Carbon Balls
Audio -Frequency
Transformers
Bakelon Panels
Name Plates
Crystals
Bornite
Silicon
Radiocite
Condensers
Ground Clamps
Plugs
Contact Arms
Aerial Connectors
Bus Bar Wire
Enameled Wire

COUNTS!

"eRasco1f Catalog No. 8

The new "RASCO" catalog, No. 8,
will prove a revelation to the man
who "builds his own." In this catalog
are listed more parts and more items
than you have previously thought possible to obtain.
The new "RASCO" catalog contains
over 500 different radio items, and
has been greatly enlarged over the
preceding one. IT NOW CONTAINS 64 PAGES. INSTEAD OF e0.

Transformer Coils
Copper Strip
Flexible Cord
Knobs

Panel Knobs
Key Knobs
Binding Posts
Lock Posts

Machine Screws
Switch Stops
Telegraph Key Knobs

Price Reductions
Many items have been reduced to
give our customers the benefit of the
lower prices that enlarged production makes possible,

Hard Rubber
Binding Posts
Nickel -plated Switch
Points
Zinc Spark Gap Ends
Panel Switches
Mounted Crystals
Tin Foil
Rheostat Windings
Spring Clips
Antenna Connectors
Lock Fork
Spacing Washers
Carbon Grains

Factories in Brooklyn,
N.Y., and Elkridge,
Md.

These two factories, where our
screw machine work, our stamping and our composition work is
turned out, make it possible for
us to offer the very lowest prices

Blow Torches
Minerals
Copper Pyrites

in the country.

Iron Pyrites
Soft Metal (Hugonium)
Threaded Brass Rod
Cord Tip Jacks
Vacuum Tube Sockets
Mica Diaphragms

75 Vacuum Tube
Hook-Ups!

Radio Cement
Choke Coils

Magnet Wire
Brass Rod
Grid Leak Condensers
Phone Cords
Metal Dials
Universal Panel Bearing
Handles
Switch Knobs
Potentiometer Windings
Binding Post Name Plates
Spaghetti -Insulating Tubing
Radio Frequency Transformers
Gisler a
Instrument Posts
Zincite
Hexagon Nuts
Mineral Sets
Spring Binding Posts
Brass Washers
Switch Studs
Copper Braid
Cap Nuts
Brass Lugs
Jacks
Rheostat Windings
Copper Lugs
Vacuam Tube Fuses
Dials
Lock Washers
Lubricated Switches
Panel Switch Levers
Dial Verniers
Resistances
Mica
Silk Wire
Vario -Coupler Rotor
Battery Switches
Honeycomb Coils
Switch Blades
Phone Condensers
Selenium
Separable Cord Tips
Diaphragms
Composition Dials
Carbon Buttons
Plugs
Transformer Stampings
Aerial Insulators
Phones
Solderall

These hook-ups of ALL important
vacuum tube connections are given
in clear diagrams with complete
explanations. This is the one and
only catalog containing such a
wealth of information on all
Vacuum Tube sets, giving all
the correct values of all the elements, so that any amateur can
readily hook up a set with the
instructions furnished.
All Armstrong Circuits: These important circuits
are explained clearly, all values having been given,
leaving out nothing that could puzzle you.
Just to name a few of the Vacuum Tube circuits:
The V.T. as a detector and one-step amplifier ;
regenerative circuit; DeForest ultraudion; V.T.
to receive undamped and spark signals ; Armstrong
circuits; one-step radio frequency amplifier and
detector; three stage audio -frequency amplifier;
short wave regenerative circuits; V.T. radio telephone; 4 -stage radio frequency amplifiers; radio
and audio frequency amplifier, inductively coupled
amplifier ; Armstrong superautodyne ; radio frequency amplifier and crystal detector ; combination
V.T. detector one stage amplifier ; two stage radio
frequency amplifier and detector with feedback
coupling (regenerative) ; regenerative receiver,

ILLUSTRATION FULL SIZE

300 Illustrations
This catalog contains over three hundred illustrations. On account of its
very great cost, it can not be distributed free of charge.

Mailed only on receipt
of 15c. in stamps or coin

This business was originated with the
sole purpose to cater to the amateur
who has small orders.
ALL OF OUR
ORDERS ARE SMALL and that Is why
your small order will never be sidetracked by us. A trial order will make
you a life customer. "We can only stick
you once." Try us with a 50e order.
ALL GOODS PREPAID

100 PARK PLACE, NEW YORK CITY

,m uuun,uunnunnninmw

DEALERS
Get Our Special
Proposition
nmuamnmmoamnuanni annni

Factoriel

i

a

Brooklyn, N. Y.-Elkridge, Md.

using single spider web coil; Armstrong super -regenerative
circuit; two stage radio frequency amplifier coupled to a
two -circuit tuner, using two -slide tuner regenerative receiver; two stage audio-frequency amplifier, using crystal
or V.T.: one stage radio frequency detector, two stages
audio -frequency with feed-back coupling to first tube;
power amplifier with loud speaker; regenerative receiver
and one stage amplifier for DX work; one stage radio frequency detector with feed-back coupling; very sensitive
circuit with two stages of radio frequency and regenerative
detector; one to ten mile radiophone transmitter; three
stages radio frequency, two stages audio -frequency loop
reception; crystal detector with rectification; one tube
super -regenerative receiver; short wave regenerative receiver with two vartncouplers, capacity -coupled tuner; trap
circuit to eliminate interference; selective circuit to
eliminate interference.
In addition to all of this important information,

we have added a section of important radio information, giving various tables, etc., for the
benefit of the amateur.
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PICTZIAL REVIEW

For Special Clubs

For Special Clubs
Class No. 50

Class No. 45

For Special Clubs
Class No. 30

For Special Clubs
Class No. 60

Christmas Gifts for All

With Hearst's International
Both to One Address
Class No. 105

Modern Priscilla

Give a subscription to your favorite magazines for Christmas. They make a
most welcome, pleasing and appropriate gift and remain a gracious and constant
reminder of the giver throughout the whole year. No other gift at such small
expense can compare favorably with a yearly subscription to a few .of your
favorite magazines.
You can make your selection from the Radio specials or the attractive combinations listed on these two pages -or you can make up your own clubs from the
magazines named and by adding the class numbers shown and multiplying the
total by five, you will have the correct cost of your special club (see following
example) .
Example.-Suppose that you wish to subscribe to Radio News, Science &
Invention and Boys Life. Radio News is Class 45, Science & Invention is Class
45, and Boys' Life is Class 35, total 125. Multiplying by 5 equals 625. You
remit $6.25, a saving of $0.75 over the regular subscription prices.

Should you wish to renew your own subscriptions, no matter when they expire, we will see that they are extended for the proper time.
Please do not wait for the last minute rush -send us your list now to insure
arrival of the magazines by Christmas. We will enclose Christmas cards in your
name if desired.
RADIO SPECIALS
Can be clubbed with any publication by using their class numbers as explained above.
Regular
Extra for
Class
Regular

Class
Nos.

Magazine
RADIO NEWS
SCIENCE & INVENTION. ..
Wireless Age

45
45
45

For Special Clubs
Class No. 37

Price

Canada

$2.50
2.50
2.50

$0.50
.50

Nos.
40
75

.50

50

Magazine

Q. S. T
Scientific American

Popular Science Monthly

Price

Extra for
Canada
$0.00

$2.00
4.00
2.50

.50
.00

A FEW SPECIAL CLUBS
RADIO NEWS
$2.50 l Both RADIO NEWS
$2.50) Both SCIENCE & INVENTION.$2.50) Both
SCIENCE & INVENTION 2.50 f $4 .50 PRACTICAL ELECTRICS 2.00 f
$4.00 PRACTICAL ELECTRICS.. 2.00 f $4.00
You Save $0.50
You Save $0.50
You Save $0.50
(Canada $1.00 extra)
(Canada $1.00 extra)
(Canada $1.00 extra)
'SCIENCE & INVENTION.$2.50 I Both PRACTICAL ELECTRICS..$2.00) Both RADIO NEWS
$2.50 l Both
American Magazine
2.50 $4.75 People's Home Journal
1.25 f $2.75 Collier's Weekly.
2.50 f $4.25
You Save $0.25
You Save $0.50
You Save $0.75
(Canada $0.50 extra)
(Canada $0.50 extra)
(Canada $3.00 extra)
Both SCIENCE & INVENTION.$2.50 j Both RADIO NEWS
RADIO NEWS
$2.50
Both
$2.50
Boys' Life
2.00 j$4.00 Review of Reviews
4.00 f $5.25 Woman's Home Companion. 1.50 $3.75
You Save $0.50
You Save $1.25
You Save $0.25
(Canada $0.75 extra)
(Canada $0.50 extra)
(Canada $0.50 extra)
1

1

.

¡

(Continued next page)

Make all remittances payable to and mail to
For Special Clubs
Class No. 50

EXPERIMENTER PUBLISHING CO., Inc.
53 Park Place

-:-

New York, N. Y.
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For Special Clubs
Class No. 30

RADIO NEWS
American Magazine
You Save $0.25

2.50 J $4.75

SCIENCE
Boys' Life

Both

1.

INVENTION.$2.601 Bot li
2.00

You Save $0.75
(Canada $0.50 extra)

Both

1
J

B"th

$3.25

You Save $0.26
(Canada $0.50 extra)

RADIO NEWS
$2.50
PRACTICAL ELECTRICS 2.00
SCIENCE & INVENTION 2.50
You Save $0.75
(Canada $1.50 extra)

All for

l
J

$2.60
2.00

(Canada $0.75 extra)
RADIO NEWS
$2.50
Pictorial Review
1.50
You Save $0.25
(Canada $0.50 extra)

P

SCIENCE & INVENTION.$2.50 J All for PRACTICAL ELECTRICS..$2.00
1 00
*Hearst's International...... 3.00 J @7.50 M'Call'v
3.00 J P
Pictorial Review
1.50
*Cosmopolitan
You Save $0.25
You Save $1.00
(Canada $0.50 extra)
(Canada $1.50 extra)
1.25

l
J
J

(Canada $0.50 extra)

SCIENCE
Boys' Lite.
McCall's

&

INVENTION.$2.50

2.00
1.00

You Save $0.50
(Canada $0.75 extra)

RADIO NEWS
$2.50
4.00
Review of Reviews
PRACTICAL ELECTRICS 2.00
You Save $1.50
(Canada $1.00 extra)

)

J

2.50
You Save $0.60
(Canada $1.00 extra)
&

INVENTION.$2.50

2.00

Both

44.10
1
J

Both

$3.75
All for

$6.75
W

RADIO NEWS
$2.60
People's Home Journal.
1.25
You Save $0.50
(Canada $0.50 extra)
SCIENCE & INVENTION.$2.50

$4.50

1

$4.10

i

,
,f

Bot t'

J

$3.25

J

B"th
$3.25-t
i

1

All

't.00

SCIENCE & INVENTION.$2.50
*Cosmopolitan
'3.00
*Good Housekeeping
2.50
You Save $1.00
(Canada $2.00 extra)

All for

SCIENCE & INVENTION.$2.50

All for

J
J

@4.25 McCall's
$
Review of Reviews

For Special Clubs
Class No. 35

:r,4

r

°^

f"

_

l

f

-->

.

for

With Cosmopolitan
Both th One Address
Class No. 9E

All for

J
}

$7.00
P

J

All for

)

1.00

4.00 J P$6.25
J

!

LHR.ISTl.'
7
l

[

You Save $1.25
(Canada $0.50 extra)

IPF I
---L

I

(

L

-

SCIENCE & INVENTION.$2.50 ) All for PRACTICAL ELECTRICS..$2.00 J All for
@57C Review of Reviews
4.00 $6.75 Youth's Companion
2.50 $72
GJ
`P
J Pictorial Review
1.50
4.00
Review of Reviews
You Save $1.26
You Save $1.25
(Canada $1.00 extra)
(Canada $0.50 extra)
}
J

$5.00

RADIO NEWS
$2.50J All for SCIENCE & INVENTION $2.50
3.00
3.00 } (7.00 Hearst's International
Cosmopolitan
*Good Housekeeping
2.50 P
2.50
*Good Housekeeping
You Save $1.00
You Save $1.00
(Canada $2.00 extra)
(Canada $2.00 extra)
.

All for SCIENCE & INVENTION. $2.50
@
Youth's Companion
2.50
$7.Oo McCall's.
1.00
You Save $0.50
(Canada $1.00 extra)

All for

$5.50

RADIO NEWS
$2.50
Woman's Home Companion 1.50
`2.00
Modern Priscilla
You Save $0.40
(Canada $0.75 extra)

Allf,,r

I

J

J

JJJ

$7.00
P

-

J

J

All for

$5.60

Clubs
For Special
p
Class No. 30
.

Ia

¡

`

P

I

J

zr

@7.00

`l.ú0

P

1$7.50

'

'J!

-

You Save $1.00
(Canada $2.00 extra)
)

;

.ej

't

$2.60

*Hearst's International.
*Good Housekeeping

THEPEOPL

For Special Clubs
Class No. 20

t:

,

Hatr.*s /nt(matrnnal

HOMEJOURNAL

For Special Clubs
Class No. 35

°:'

Both

1

Peoples Home Journal
1.25 r
You Save $0.50
(Canada $0.50 extra)

RADIO NEWS

GOOD HOUSEKEEPI NG

All for

All for
Jl

1

PRACTICAL ELECTRICS..$2.00
of Reviews
4.00
Collier's Weekly
2.50
You Save $1.75
(Canada 53.00 extra)

}

$2.50
2.50

Youth's Companion

SCIENCE

For Special Clubs
Class No. 45

$2.501 ti"'''

RADIO NEWS

You Save $0.40
(Canada $0.75 extra)

@6.25 Review

PRACTICAL ELECTRICS..$2.00 ) All for RADIO NEWS.
$2.50
2.00 e6.00 *Hearst's International
3.00
Boys' Life
2.50 J 'P
*Cosmopolitan
3.00
American Magazine
You Save $1.00
You Save $0.50
(Canada $1.50 extra)
(Canada $0.75 extra)

RADIO NEWS
American Magazine
People's Home Journal.
You Save $0.50

$4.00

2.00) $3.75 Modern Priscilla

RADIO NEWS
$2.60
4.00 f $5.25 Modern Priscilla
You Save $0.40
1.00

J

$2.601 Both

RADIO NEWS

1$4.25 Christian Herald
1

(Canada $0.50 extra)
RADIO NEWS
$2.50
McCall's

&

You Save $0.60
(Canada $0.75 extra)

(Canada $0.50 extra)

RADIO NEWS
Review of Reviews
You Save $1.25

For Special Clubs
Class No. 40

For Special Clubs
Class No. 20

$2,501 Both

SCIENCE & INVENTION.$2.50
Collier's Weekly
2.50
You Save $0.75
(Canada $3.00 extra)

831

With Good Housekeeping
Beth to One Address
Class No. 95
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Buy by Weight and Grade
We are direct importers of diamonds and we sell them to our customers
In the same manner we buy them -with the exact quality and full weight
clearly specified. This method of selling is very much superior to the
ordinary way of selling diamonds, where the weight and grade, so far

as the customer is concerned is entirely unknown.

FP 1 -Sparkling brilliant, blue -white
solitaire guaranteed perfectly cut, set
in plain 14 kt. solid gold engagement
style ring.
Terms: $5.00 deposit and
$4.50 monthly. Total Price $50.00
`P

$197.00 Per Carat

Former Retail Price $325.00 a Carat
carat
carat
carat
carat

carat
$248.25
carat
295.50
carat
344.75
carat
394.00
Every one of these fiery brilliant, guaranteed blue -white diamonds Is
perfectly cut. Each is sold upon a written guarantee, covering its full
weight. and quality. We consider them the greatest diamond bargains
that ever have been offered to the public. We purchased these diamonds
direct from the diamond cutters in Antwerp, and sell them to you
without passing through middlemen's hands. That is why the price Is
so exceptionally low. They are just alive with that fascinating fiery
sparkle and brilliancy so desirable in diamonds. We sell only perfect
cut, blue -white diamonds, at greatly reduced prices.
14
5,5

14

1

$

49.25

98.50

147.76
197.00

114

114

114
2

FP 4 -Seven sparkling blue -white diamonds, perfectly cut, set-in disc of
solid platinum, looking exactly Ilke
1 hi. carat solitaire, worth -$800.00.
Terms: $8.00 deposit and $48.00
$4.00 monthly. Total Price

10 Months to Pay
FP 2-Fiery blue -white, perfectly cut
best quality diamond, set in 18 kt
solid gold,
beautifully engraved
mounting.
Terms: $30.00 deposit and $150.00
$12.00 monthly. Total Price

Select the diamond from this list or any one of the rings on this page, and
send your order upon the distinct understanding that every penny you
paid will be returned in full if you can duplicate It in any other jewelry
store for leas than 40 per cent higher price. Our easy payment terms
are so convenient that you will never miss the money. Pay only 1/5th
down as deposit and divide the balance into ten equal monthly installments. You wear the diamond while you pay for lt.

30 Days' Free Trial

\...1

FP 5 -Men's best quality diamond
ring. The perfectly cut, blue -white
diamond Is set in the grooved 14 kt.
solid gold mounting.
Terms: $10.00 deposit and $50.00
$4.00 monthly. Total Price

,2..\\\\1///-7

These amazingly beautiful blue -white diamond bargains are sold on
30 days' free trial, giving you the privilege of returning it any time within
30 days for full refund of every cent you paid. This is the most liberal
diamond offer that ever has been made.

1

8% Yearly Increase
We guarantee in writing that your diamond increases In value by 8 per
cent yearly. Our famous diamond guarantee provides for the exchange
privilege at an annual increase in value of 8 per cent when applied on a
higher priced diamond.
14 K

fine quality, perfectly

Examine Before You Pay

solid white gold mounting, hand pierced
Terms: $20.00 deposit and
$8.00 monthly. Total Price $100.00

We will ship any diamond or jewelry selection to you by express, giving
you the privilege of examining it before paying for lt.
If you don't like
it, don't accept it. We can ship to your bank for Inspection before
paying if you prefer.

FP

3

-Extra

cut, sparkling blue -white diamond,
set in closed hexagon top, 18 kt.

FP 7 -Ladies' diamond wrist watch. The case Is 14 kt.
solid gold, guaranteed for a lifetime. The 15 Jeweled
movement Is fully guaranteed. The case is set with 4

sparkling brilliant, blue -white diamonds.
Terms: $8.00 deposit and $3.40 monthly.
Total Price

TEAR OUT

Write for Bargain Catalog

D MAIL

ß.GIJWEl\ %S ONS Div. 685
ST., NEW YORK

Please send me a copy of your new bargain catalog.

Please send me article No.

on

30 days' free

trial.

deposit as a guarantee of good faith. If
return this article, you will return my deposit.
enclose $

FULL
NAME
LOCAL

solid platinum. Has the
appearance of 2 carat solitaire, worth
$800.00
Terms: $18.00 deposit and $98.00
$8.00 monthly. Total Price

disc of

FP 8 -Finest. quality La Helene pearls, guaranteed to be indestructible, never to crack, break,
peel, discolor or wear -out for any cause. These beautiful pearls are perfectly graduated and matched.
Each strand is 24 inches long, and Is fitted with a genuine blue-white diamond clasp, fiery brilliant
and perfectly cut.
Terms: $7.00 deposit and $2.50 monthly
$32.00
Total Price

$42.00

AccN__

172 NASSAU

FP 6 -Seven blue-white diamonds,
fiery brilliant perfectly cut, set in

Our new beautiful Jewelry catalog is ready. It contains the greatest assortment of best
fiery brilliant, blue -white diamonds, all guaranteed perfectly cut, at the lowest
Iquality,
prices that have been known for such fine diamonds. It pictures the latest assortment of
I most popular and best quality diamond mountings of all kinds for ladies and gentlemen.
In addition, we show a very complete line of ladies wrist watches and men's watches, as well
as Jewelry of all kinds. The prices are remarkably low.
I

ß.GUIIERSoNs

EE
EE
EE

11

Wholesale Jewelers and Diamond Importers
172 NASSAU ST., Div. 685, NEW YORK

ADDRESS

CITY

STATE

melì>grireieliellteleg!/:A11111111111
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HAWKINS ELECTRICAL GUIDES
A VOLUME

3500 PAGES
A MONTH
4700 PICTURES
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 Machinery-Motors-Armatures-Armature Windings-Installing of
Dynamos-Electrical Instrument Testing-Practical Management
of Dynamos and Motors-Distribution Systems-Wiring-Wiring
Diagrams-Sign Flashers-Storage Batteries-Principles of Alternating
Currents and Alternators-Alternating Current Motors-TransformersConverters-Rectifiers-Alternating Current Systems-Circuit BreakersMeasuring Instruments-Switchboards-Wiring-Power Stations-Installing
-Telephone-Telegraph-Wireless-Bells-Lighting-Railways. Also many
$1
$1

-

-

-

Modern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

SHIPPED

-

L Ms

SEND NO MONEY -SEND ONLY THIS COUPON

THEO. AUDEL & CO.,
72 Fifth Ave., New York City
Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.
Name
Occupation
Employed by

FREE

Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now-today-and get this great help
library and see if it is not worth $100 to you-you pay $1.00 a month for
ten months or return it.

Home Address
Reference
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With Solid Comfort 6 Pieces

Morris Rocker °cYo° bñ

al

`ggo

res
wonderfully luxuri:n

extended

furniture-fumed solid oak-including a
and comfortable reclining Morris rocker with disappearing footrest and adjustable back-at a slashed price that is positively
sensational when you consider the value, the usefulness, and the
supremecomfortof this set. Afew months ago a set like this would have cost you $45.00. But now, on a special

beautiful,ed

30 Days Trial-Only $300 a Month!

-A

When you get this magnificent 6-piece library Bet, put it in your living room or library and use it freely for 30 days. hots
the massive, solid construction, the beaut.ful fumed oak finish-the fine upholstery and graceful linee. Enjoy the solid comfort and rest of the Morris rocker. Compare it with anything you can buy locally at anywhere near the mime price -*sea
for spot cash. Then if not satisfied for any reason, return the Bet at our expense and we will refund your $1.00 at oar
plus any freight charges you paid. 2f von decide to keep the set. start paying only $3.00 a month until you have paid $33.811
-payments so low and no convenient that you will scarcely, feel them. A full year to pay-at the rate of Only a few cents
day. This wonderful value is sot )leased in our regular catalog. We have only a limited number of sets. We trust
honest people anywhere in the U. S. One price, cash or c-ilil
xx,x.xx.x,xx,
No discount for cash, nothing extra for credit, no C. O. D.
Straus & Schram, Dept. 1259, W. 35th 8t., Chicago

dad

6 -Piece Library Set No. 37340A. 53.5.50.
Name

Street, E.F.D.
or Box No._
Shipping

12 x 121ecb.e.
.truant n Ewe
Retire eat skipped knocked
toast up. fave- freight che.rsea. Wt. about 10 6a

i, you onty want catalog put

FºWtne.liags,Stovmg..lewelry

Don't delay. Just send $1 along ;with
the coupon as a deposit. If yon_ wish
to return the set after 30 days, your
dollar will be refunded, plus all freight charges
which you paid. First come, first served. Get your

risk-no

Post
Offset- _

-State

X

hr box', below:

Meá s.Wrmea's,; áildrea 1Clothipg

Oroer ty No. R7350A. 51.(0 with
ceepon, 53.00 a month, price $33.80.

Get this offer-send Now!
set while this offer lasts.

Point

2h.

memo,.:7 x117 in_ telaht 851e,
Jardiniere Stand matches otter plena. A desoration to roux liens roach or libra7. Carefully
brut Nroug-loot Me.mee .7 1-2 in. ugh; toe tag
ot-1er pieces Seat

w

thelse tw.

-Addeo

entirely anti meat. Seatmesaurbe se23a 20
width of back 2- tchea. height of back from aaat26
Anew. Anne a inches wide,
Ann Chair is a roomy. dignified note of fora).
ere.
akle d big enough for every large
person while nos aeemin tyro large for the 00111..17
occupant. tt at19 a 11 1-2 in., height 16 A.
Arm Rocker b
massive, stately. comfertuble
piece.
merely
end
&At 1i. 171,2
in . height to in.
Library Table
beautiful piece e- Blinn/ fad
More.
designed end.,
match
rooay aaula
f bbeow Le
tt e
et,ek; ases-ve.Ignited. Tep measurer 23 1-4 284h.
Reception :ear hoe beautiful shape to mach We

factory sacrifice, we can slash the price on this complete set to only $33.80-and on easy payments of only $3.00 a month, Get
this special price, special terms, apeeiai comfort. Seine thir opportunity on our special offer-we take all the risk. Don't detlay-

Enclosed find $1.00. ?: ip special mlve; toeed 6 piece Fumed Oak
Library Set,
e
I
pus
33.00 m.. they 0I f not satisfi d. I are t. return the
within 80
and you are m return my money and any

-k

75f. aoperbb-pwee es: is made of sole ted solid oak
throughout. hnt_hed lnrieh- dull waxed brown fuel
Four pimea
partied; seat
wkk brews [blasaas Spanish leather, ptne eat
Irritation of genuine Spanub leather Uwe..
Moms Rooster has the rear eon-.tor, reins feature.
of the eerie cints
couch,
well ea the eddi
tinned ad'vertas. of a rocker. The bad is =limitable

you this posit-nel'e
se nsatinal furniture bargain-on 30 days trial. Six splendid p
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we take all the
30 days trial
obligation. Send the coupon TODAY-NOW!

Straus & Schram, Dept.

Free Bargain Catalog
Shows thsusand3 of bargains in furni-

ture, jewelry, carpets, rugs, curtails,
silverware, phonographs, stores, porch
and lawn turniture, women's, men.ii and
children's wearing apparel. Sent upon
request, with or without order.

1259,

Chicago, Ill.

