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are now. Good jobs are open everywhere to men who know *what's what.” Elec-
salary, in the same time it takes you to get a little raise in the work you are doing now.

trical Experts earn from $12 to $30 a day. Even the ordinary electricians get top-notch pay. Why
don't you get in on this and get a real man's size joh now?> With my simplified Electrical Course
Age or Lack of Education No Handicap s
No matter how old or how young vou are, or what education you have, From
there is a real future for you in electricity. If you can read and write
A Month to
and
I Guarantee Your $ 7 5
Complete Satisfaction

I am so sure I can make a big pay
electrical expert out of you that I guar-
antee your success. I agree under bond
to return every cent you pay me for
tuition when vou have finished the
course, if you are not satistied that it
is the best investment you
have ever made. If you
don’t make good, this mil-
lion dollar institution will.

N
\
T can quickly fit you to hold one. Read W. E. Pence’s letter below. This is only one of thousands
I can put you on the road to success. I can help you to a position that will
Over

® o
For a Big@
of such letters I have received.
You Can Be a Big Money Maker
make people admire you and look up to you.
Cash In on Your Spare

READ
the Story of

g
1 have trained over 20,000 men in electricity—thousands of successful men all over the
Time
W.E.Pence

Men like you are needed right now to fill big-paying jobs in the electrical field.
There never was a time when opportunities for money making were as good as they
world attribute their success to my training. 1 can make you successful, too. In fact T
will guarantee your success. If you will follow my home study course you can hecome an expert, drawing a fat
Use your spare time to get a better joh.
Most of us have enough spare time every
W. E. Pence

day to sell a little at about $10.00 an hour.
Sell some to vourself at this price. Watch
how quick you will earn the money back if
you put the time into study.

\\ Electrical Working
\ Outfit Free

A Every man who enrolls for my elec-
§ trical course gets a big outfit of
§ tools, material and instruments
free. This includes an electric

motor and other things not

usually found in a hegin-

ner's outfit. These are

L. L. COOKE \\ the same tools and the

. same material you will
Chief Encineer h

) ; \ use later in your work.
Chicago Engineering Works  ~

Everything practical
and good right from
Dept. 25, 2144 Lawrence Ave.
Chicago, 111,

the start.
Dear Sir: Send at once Sample Les- A Y

Act Right Now

Let me send you my big

free hook giving details of
the opportunities  electricity
offers you and a sample lesson
also frec.  Mail the coupon and
get this at once.  Learn how
other men ‘“‘got themselves
ready  to hold  good  paying
jobs™ and how I can help you
do the same. This is your big
chance—take it.

L. L. COOKE, Chief Engineer

e e R N CHICAGO ENGINEERING

Stady Course—all fully prepaid without

o}jligatinn on my part. \\ WORKS’ Dept. 25
YT I R R \ 9144 Lawrence Ave., Chicago
AQAress. e vvvereiraesersas e

in his working togs

Chehalis, Wash.,
Mr Cooke:— Oct. 9,1921

When I enrolied with you less than a year
ago I was a common mechanic earning $25
to $30 a week. Today I am an **Electrical Ex-
pert” with a business of my own that gives me
a clear profit of over $750 a month.

I have more work than I can do. The people
around Chehalis come to me to fix their starl-
ers, generators and ignition troubles because
they know that I know how to do if right.

My success, I owe to you, Mr. Cooke. The
thorough practical training which you save me
throughyour Easily-learned Home StudyCourse
in Electricity has made me an independent,
highly respected business man in this com-
munity. Sincerely yours, W. E. Pence.
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Not
Rebuilt

e ypewriter (O
The Oliver TYpewWr D 9

ned and otisd

On This New
Standard
Typewriter

Send No Money!

ERE Is OUR OFFER: The
most starthing offer ever made
by any typewriter manufacturer.
SEND NO MONEY — not a siu-
gle penny down. Just mail us the
coupon.
We will ship  vou absolutely
FREE, on 3-DAY TRIAL, a brand

new OLIVER NINE typewriter,
direct from the factory to your

home or office.

SAVE HALF OR MORE.

You TRY IT! If vou are thor-
oughly convinced that it is the best
typewriter at any price that vou
ever tried. vou then payv us a small
amount a month—only a few cents
a day—and this wonderful type-

writer is yvours at about half the
cost of any other standard type-
writer.

The OLIVER NINE is offered
to vou today at an amazingly low
price. A few years ago the Oliver

DEAL DIRECT WITH
THE MANUFACTURER

sold for $100. or more, like any
other standard machine. We had
the same cumbersome, expensive
methods of selling through branch
offices, agents, salesmen. Then we
learne] this new day wav of sell-
ing direct by mail.

Today you get an improved
OLIVER NINE, with many 1922
rehnements and improvements—a
finer tvpewriter than we formerly
sold for $100—and vou get it at
this astonishing new low price—
lower than the price of a rebuilt
typewriter.

950,000 SO

Don't make any mistake. This is snot
a rebuilt or  second-hand typewriter, but
a spick-and-span new OLIVER
NINE., 1922 model. shipped to
you direct from the factory.

This is the identical OLI-
VER used by foremost busi-
ness concerns like the N. Y.
Central Lines, the U. S. Steel
Corp., New York Edison Co.,
Hart Schaffner & Marx, Morris &
Co., and others of like character,
It is the finest typewwriter made at
any price.

You are to be the sole judge of its

merits. We will send it to vou on
FREE 35-DAY TRIAL without NaIIE ettt ettt e e e
vour sending us a cent.  Then—
when you have convinced vourself R o S S
of its merits, its superiority—you
pay a little each month at the pres- CItY oo State.............

(0020201000290 381058900590000400004

ent low price.

EXXXXXXXXXZXZX

We Ship You This Wonderful New Oliver Nine on Free Trial!

We might tell you volumes about the
merits of the OLIVER NINE, its ease
of operation, how durable it is, how eco-
nomical, how noiseless. But we prefer
that you learn these facts for yourself
by actual test.

OVER A YEAR TO PAY

All we ask you to do is to fill out and
mail the COUPON. We will then send
you our complete FREE TRIAL OF-
FER, a beautifully illustrated catalog
and a startling revelation entitled “The
High Cost of Typewriters—The Reason
and the Remedy.”

MAIL THE COUPON

You can't afford to overlook this oppor-
tunity. A typewriter is today a necessity.
An economy, as well as a convenience,
to evervone. Mail the COUPON NOW,
before vou forget it. Learn how you can

save half on a standard OLIVER
typewriter — mnew from the fac-
tory.

THE OLIVER TYPEWRITER
COMPANY

675 Oliver Typewriter Bldg., Chicago, Ill.

0050000000520 000000000000000000000000000000009¢)]

The Oliver Typewriter Company
675 Oliver Typewriter Bldg..
Please send me without the ]

tion on my part your special free trial offer,

illustrated art catalog and the booklet “The

High Cost of Typewriters—The Reason and the

Remedy."”

Chicago, Il
slightest obliga-

IIXIXIXIXIIYI(TYTXTIIYIYXTXIXY) IXXX

$ 000000000000 06006060950000000000000000000000000080005000
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Primordial man—naked and bestial, squatting in gloomy caverns, gnaw-
ing bones—was born, lived and died in a hostile world. -

Its hostility—and his wretchedness—arose from his ignorance. His hand-

maldens were Hate and Fear. His sole reliance was his club. He saw

in the beasts, forests, torrents, seas, clouds—and even in his fellow man—
only enemies. He recogmzed no ties binding them one to another or
to himselfl. Modern man is born to comparative luxury. Love rocks
his cradle and shields his youth. 'When he goes
forth to struggle he wields a pencil—not a club.
He relies upon his brain—not his brawn. He
knows the physical as neither master nor equal, but
as a useful servant. His fellow men and the forces
of Nature are his friends—not enemies. :

These tremendous changes—from hate to love, from
fear to confidence, from material strife to mental con-
trol—have been wrought by the slow dawn of Un-
derstanding. In direct proportion as he understands
Cosmic LLaw, is man’s lot enviable or the reverse.

This understanding will enable you to com-
pel effects by controlling causes. It 1s the
“Open Sesame” by which you may throw
wide the doors which seem to bar men from
the treasure house of Nature. Because of
your knowledge, you will have influence and
power. Circumstances will favor you in
a most astonishing way.

If you would go aloft,
into the heights, where
all that you ever dared
think or hope 1s but a
shadow of the dazzling
reality, you may do so.

pon receipt of your
name and address, | will
send you a copy of a
book by Mr. Bernard
Guilbert Guerney, the
celebrated New York
author and critic. It affords the inspiration which will put you in harmony
with all that is best in life, and as you come into harmony with these things,
you make them your own; you relate with them; you attract them to you.

The book 15 sent without cost or obligation of any kind, yet many who
have received it say that it is by far the most important thmg which has
ever come into their lives.

Charles F. Haanel, 203 Howard Bldg., St. Louis, Mo.
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= IT COSTS ME OVER $50,000.00

a year to tell you about this book, but
it will cost YOU NOTHING to get one
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ELECTRICAL EXPERIMENTERS!

SKINDERVIKIIN

TRANSMITTER. BUTTON|
MOST SENSITIVE MICROPHONE

R. H. Gernsback, editor of
this magazine, who is the

OU can easily make a highly
sensitive detectophone by using

AS A

| I

aSkinderviken Transmitter Button
to collect the sound waves. You
can build your own outfit without

PREMIUM

dean of electrical experimenters,
said: “In the writer’s opinion,
obtained by actual elaborate tests,

buying  expensive  equipment.

Think of the fun you would have with such an

Instrument! It’s very simple, too, and inexpensive.
You can install an outfit in your home

the Skinderviken  Transmitter

Button is probably the most efficient device
of its kind on market today, due to its
simplicity and other outstanding features.

and hear the conversation being held all
over the house. You can connect up differ-
ent rooms of 4 hotel. This outfit was used
by secret service operatives during the
War. It is being used on the stage.

So much for its commercial adaptations!

Actualsize

Should have a great future.”

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

The Skinderviken Transmitter Button
operates on one or two dry cells. It

You can procure apparatusof the same type.

TeLermone

One of the main
advantages of the
Skinderviken
Transmitter
Button lies in its ultra-scusitiveness. You can place
it In any position you like. It is the greatest in-
vention in micro-phones and has won recommen-
dations from men of high standing in the scientific
world. It is being used all over the world. You
can mount it most anywhere.  Card board boxes,
stove pipes, stiff calendars and hundreds of other
places will suggest themselves to you. The buttons
cannot be scen by any one in the room as they are
so small and light.
brass nut is exposed to the view.

The only instruments needed to
complete a detectophone outfit, in

U .‘:
Bartemy Burron Vioun

Recover Puaced Puone
o Claat. Bor {Mxr vt Sm:uwu)

OisTANT
Recener

addltlon to a Skin-
derviken  Trans-
mitter Button are
a receiver, battery,
and, if desired, an
induction coil.

KINDERVIREN
Boa Curron lusioe

U S E
EXPERIMENTER PUBLISHING CO.
236 Fulton St., New York, N. Y.
Gentlemen:

Enter my order for one year’s subscription for SciExce
anp InxvexTioN, and =end ine as special premium, f{ree of
charge. one Skinderviken Button.

Enclosed find $2.50 (Canadian and Foreign $3.00)

often happens that two cells produce too
much current and
the sounds are
deafening. We re-
commend  either
one fresh cell or
two worn out cells.
We have acquired a hmlted amount of these
Transmitter Buttons and ofter same free to
our subscribers as a Premium, with a one
year subscription to SCIENCE AND [NVENTION.
These Buttons sell c¢verywhere for $1.00
and are worth it. We send you one piepaid
upon receipt of the coupon below and the
subscription price of our maga-
zine. Do 1t today.

fIONY SOUNDN&
Boar

—_ 0 —

EXPERIMENTER PUBLISHING CO0.

236 FULTON STREET
New York, N. Y.

THIS COUUPON

Name.
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/ Dr.T.0' Conor Sloane
r will teach

1CH EMISTRY

Right in your own Home

Go00od Chemists Command High Salaries

5\

Y ow ~

)

DR. T. O'CONOR SLOANE,
A.B.,, A, LLD., Ph.D.
Noted Instructor, Lecturer and
Author. Formerly Treasurer Ameri-
can Chemical Society and a prac-
tical chemist with many well known
achievements to his credit. Not
only has Dr. Sloane taught chemis-
try in the class-room but he was
for many years engaged in com-
mercial chemistry work,

Industrial firms of all kinds pay tempting salarics to get
the right men, Salaries of $10,000 to $12,000 a year are not
unusual  for chemists of exceptional abilities. Chemistry
offers those who are ambitious and willing to apply theni-
sclves conscientiously the greatest ovportunities of any vo-
cation. Why be satisfied with smail piy and hard, thankless
work—learn the profession of Chemistry and your salary will
depend only upon your own efforts aud your own abilitres.

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

Now Is The Time To
Study Chemistry

Never before has the world seen such splendid oppor-
tunities for chemists as exist today, The war has awakened
the United States to the need of trained chemists and chemi-
cai engineers. Everywhere the demand has sprung up. In
factories, mills, laboratories, electrical shops, industrial
plants of all kmds chemistry plays a vital part in the con-
tinuation and expansion of the business. In every branch
of human endeavor the need tor chemists has arisen, No
profession offels such alluring opportunities and the next

ten years are going to show the greatest development in this science that this country has ever seen.
Those who have tke foresight and ambition to learn chemistry now will have the added advantages
and greater opportunities afforded while the chemical field is growing and expanding.

You Can Learn At Home

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way.
study course written by Dr. Sloane himself is practical, logical and remarkably simple.

Our home
It is illus-

trated by so many experiments that are performed right from the start that anyone, no matter

how little education he may have, can thoroughly undcrstand every lesson. Dr.

Sloane teaches
vou in your own home with the same in-
dividual” and painstaking care with which

Experimental Equipment
Furnished to Every Student
T2 S |

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

What Well-Known
Authorities Say
About Our Course

From Hudson Maxim,

“Dr. Sloane has done a much-needed
work in a much better way than any-
thing of the kind has, heretofore, been
done.

“Dr. &£lcane has a remarkable faculty
of presenting Science for self-instruction
of' the student in such a clear and un-
derstandablo way as to be most readily
grasped and assimilated,

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

From Dr. W. W. de Kerlor,

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

From John A, Tennant,

‘'This is something which has long
berin needed. Your long experience in
the teaching of chemistry . . . assurance
that the course will be practical as well
as plain to the untrained students.’’

What the Students
Say:

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

“This is just like reading some fas-
cinating fletion story.”

“I have just been made Assistant
Chemist of my concern.”

“Your course i3 just what a person
wants to start in the wonderful science
of Chemistry.’*

*7 find that your course is very in-
teresting. I wait patiently for the next
lesson.”’

“I find the study of chemistry more
and more interesting at every lesson and
vou may be sure that I am getting into
studying habit even more tlmn I ever
did even in my school days.”

T am well pleased with your course
and I think, from the way it starts out»
I have found a good teacher and school *

“Your course is sure wonderful easy
to understand, and so well laid out. I
like it immensely.”

“The lessons are fine and I like them.’

“I have written to different pwple
about your covurso and they speak very
hxghls of same.’

“If T don't learn it isn’t vour fault for
1 ﬂnd that your tegsons contain a whole

(Names and addresses on request)

You don’t have to have even the small price of the course to start.
pay for it in small monthly amounts—so small that you won’t feel them. The

Easy Monthly Payments

You can /7
4

We uive to every student without additional charge, this
chemical equipment ineluding forty-two pieces of lahoratory
apparatus and supplies and eighteen different chemicals and
reagents. The fltted heavy wooden box serves not only as
a case for the outfit hut also as a laboratory accessory for
performing countless experiments. ¥ull particulars about th’s
special feature of our course are contained iu our free
book ‘*Opportunities for Chemists.*

cost of our course is very low, and includes everything, even the chemistry
outfit—there are no extras to buy with our course. Our plan of month-
ly payments places a chemical education within the reach of every-
one, Write us and let us explain our plan in full—give us the op-
portunity of showing you how you can qualify for a highly tramed
technical position without even giving up your present employment.

SPECIAL 30 DAY OFFER / e ¥

Besides furnishing the student with his Experimental without any obligation on my
Equipment, we are mzking an additional special offer /“eg‘"ft ’OC“" free Rook *‘Opportuni-
for a short while only. You owe it to yourself to V4 tlcula“‘;’i)ou?;lnlsts and full par-

n . - h . 1e Experimental -
find out about it. Write today for full information ment given to every student. A D
and free Dbook ‘‘Opportunities for Chemists.” ¢ tell me about your plan Of‘panl;gn{ﬂence
Send the coupon right now while it is fresh in s o special 30 day offer. ang
your mind. Or just writec vour name and
address on a postal and mail it to us.
But whatever you do, act today before
this offer is withdrawn,

4

’

CHEMICAL
INSTITUTE
/ OF NEW YORK

¢ _ Home Extension
V4 Division 5

140—D Liperty St.

New York (}1t3§7 d

& NAME o0)uiirrerosrrasesensenennennnssssansones

Don’t Wait—Mail the Coupon NOW! V4
CHEMICAL INSTITUTE of NEW YORK, Inc.

140—~D LIBERTY ST.

Home Extension Division 5

# ADDRESS .i.uveierierrcscarernecracacsaons oosonsssnonn

ORK CITY
NEW Y 27 OITY s SFATBLteseie s ennacine

S. L. 5-22
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Beautifully Stiff Bound
in Red Cloth

Gold Stamped
Size 7 x 10 inches

160 Pages
20 Lessons
360 Illustrations
30 Tables
Price $1.75 Prepaid

S S

Exactly the Same Books
But Soft Bound,
and not Gold Stamped

Price $1.25, Prepaid

The Experimenter

Publishing Co., Inc.

236 FULTON STREET
NEW YORK, N. Y.

WIRELESS
COURSE

in 20 Lessons

By
S. GERNSBACK, H. W. SECOR,
A. LESCARBOURA

HIS Course has been considerably revised in order

that it meet some of the many important changes
which have occurred in Radio Telegraphy and Tele-
phony within recent years. Much valuable data and
illustrations concerning the Vacuum Tube has been
added. This comprises the theory of the Tube as a
detector and as an amplifier, and in addition has been
included modern ainplification circuits of practical
worth. Incidentally, space has also been devoted to
the development of the Radio Compass as operated and
controlled by the United States Navy with its con-
sequent great aid to present-day navigation.

The beginner and general student of radio will find
this Course of great value in securing the necessary
fundamentals of a most fascinating and instructive
vocation, or avocation—as the case may be. Radio
holds out considerable inducements as a career.

The Publishers

The Experimenter Publishing Co., Inc.
236 Fulton Street, New York, N. Y.

1.75
Enclosed find = ¥ e
07 stiff L $1.25
3 soft bound WIRELESS CCURSE. Postpaid.

for which send me one copy of
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ELECTRICAL | |
ENGINEER, |

ilzs Trained Men Make Big Moeg

apprentice.

I am an authorized Elec-
trical Engineer. So far as I
know I am the only man with
the degree Electrical- Engi-
neer to offer a Home Study
Course in Electricity. My
Electrical Engineering expe-
rience has covered a period of
twenty-five years with some
of the leading engineering
and industrial corporations in
this country. This wide and
varied experience is the se-
cret back of the success of
my students.

New Easy Method

My new easy method knocks out all
the unnecessary frills and gives you
real, practical electricity — the money-
making facts that you can cash in on. I
teach both why and how through practical
problems—the kind of problems you will meet
later in your everyday work.

A. W. WICKS
Elec. Engineer

Formerly with the
General Electric
Co. Former Gen-
eral Manager of
company manufac-
turing Jenney
Electric Motors,
also formerly with
Fairbanks, Morse
Co. Now Con-
sulting  Engineer
also Director, of
the Wicks Elec-
trical Institute.

FREE Electrical Outfit and Tools
Big outfit containing material, apparatus

and tools FREE. I know the value of the right kind of tools,
so I want my students to start out Wif:h the very 'tools they
will need on the job. This outfit contains everything—there

are no extras for you to buy.

Great Opportunities

Just stop and think what electricity means to us in our
everyday life and you will realize why there is such a big
demand for electrically trained men. The whole world de-
pends on the electrician. Electric Light Companies, Munici-
palities, Manufacturers and Contractors are paying bigger i At

Electricity, the greatest force in the world—offers you “Big Money” and
“Quick Money” if you have the ambition to go and get it. Let me train you in
electricity—at home—in your spare time—no matter where you live.
quickly fit you to qualify as an expert electrician earning $2000.00 to $4000.00 a
year. You don’t have to go to school. You don’t have to serve time as an
You start drawing the big pay as soon as you are qualified.

Qualify to Fill
One of These
Big Paying

Positions

Chief Electrician
$300 per month and up
Sub-Station Operator
$200 per month and up
Electrical Contracter
Unlimited
Maintenance Electrician
$250 per month and up
Power Plant Supt.
$200 to $1000 per month
Electrical Wireman
$150 to $200 per month
Meter Tester
$150 to 3200 per month
Electrical Sales Engineer
Unlimited
Supt. Elee. Installation
$250 to $500 per month
Traveling Elec. Inspector
$200 per month and up

In the Electrical
Industry

wages than ever and still need more men to fill big jobs. once.

A. W. Wicks, E. E., Pres., WICKS ELECTRICAL INSTITUTE

3601 Michigan Avenue, Dept. 7743, Chicago, 111
E

Special  Tuition
Rate now

I can

Why Wicks Trained

Men Are Successful

Wicks trained men succeed where
other men fail because they are trained
thoroughly from the ground up. They
have been trained under an Electrical
Engineer. They have the knowledge
gained of 25 years of experience behind
them. Wicks trained men ecan’t go
wrong—they know only one way to do
things—the right way.

MailCoupon
for

O
BOOk I \és o
’ 9( % Qo‘k
Send the coupon to me ) &b’
today—it will bring you my 74 NN 2
new big book “Opportunities > A
in the Electrical Field.” If L B
you are interested in your Q‘5 x&"&g& .
own future you will want this £ %Qw‘-"‘s‘“‘
book. I will also send you full Q)\) >3, ig
particulars of my method \,.(\.Q’o\\
of training—show you A S t,k’ :
why Wicks training A QL
brings quick success. Q 40"'@7‘5‘:
You will also find o T Db .
out about my <% 2 G‘\Q-&Q
Rl T &
@'@&@%&&0
Q"Q" Q%"Z)\wc;b .
& ‘1> Ne o
Q@ T
Q Ty &
0\’3??%00 e 6"‘7)
.@05@ & (3 x¥
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New York Electrical School

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

Please send FREE and without obligation 1o
me vour 64-page book.
e s g s S it NAME

.................................. STREET

CITY: oleleeelelelewe 2 STATE

|--E-‘

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
calied upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

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

The Only Institution of the Kind

in America

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

Over 7,400 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 ~ourse covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

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

New York
Electrical School

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

As Fact”—HUXLEY

XV ERY once in a while, we get a communication
similar to the following one from our readers.
Since there seems to be so much interest in that
subject, we have selected one of them which is
typical. The writer in this case is Mr. Stanley Coving-
ton of Lynchburg, Va. He says:

“Some twelve years ago when I was studying chem-
istry and physics in High School 1 was taught that
the atom was the ultimate particle and that a molecule
of matter was composed of a number of positively and
negatively charged atoms held together by electrostatic
attraction in some form of symmetrical arrangement
and that the number and arrangement of these atoms
determined the nature of the molecule and the arrange-
ment of these molecules determined the nature of the
substance, each kind of matter having a special arrange-
ment peculiar to itself. If I am not mistaken the atoms
are said to move in regular orbits just as do the heavenly
bodies. Now let us stop looking thru the large end
of the telescope making things small, and, reversing it.
iook thru the other way. The atoms miove in orbits
and follow a symmetrical arrangement just as do the
Earth, Moon, Mars and other planets. Then why may
not the planéts and stars of our whole universe be
atoms in a molecule of matter tn another gigantsc
universe? 1f this theory were proven true of what
value would it be to science? Could we assume that
the lesser atoms were sometimes inhabited by living
beings and that the molecules on these atoms consisted
of other universes and so on ad infinitum? 1f our
earth were an atom in a piece of iron in the greater
universe and were put into a gigantic furnace and
melted. would the heat be sufficient to affect the tem-
perature of the earth? Can any scientist today state
definitely whether the relative distance between atoms.
as we know them. in a molecule, is as great according
to their size, as distances between the planets? If my
theory be true would our knowledge of astronomy give
us an insight into molecular structure and action, or
are their laws totally different”> Would the arc of
Einstein's curved ray of light produced to form a circle
have any relation to the size of the great molectle
formed of our universe or would the center of molecular
attraction tend to bend the light rays?

“But—say! Throw me a life preserver! I'm way
beyond my depth. Thank you! And now that T am
ont of danger, I would like to hear a real scientist’s
views on this subject.

“What a great universe is ours! And God permits
us to play with it.”

This theory is as old as the atomic theory itself.
It is a theory that has cropped up frequently during
the last hundred years. Like many theories, no one has
as yet heen able to prove or disprove it.

It is quite natural to assume that our universe is
but another atomic structure, exactly as are those atomic

Amer\cszadioH\W

structures which are revealed to us by the microscope
and other means known to the physicist.

Many scientists hold the view of Mr. Covington
and so far there is nothing to disprove the theory. If
our whole universe is only an atom with its molecules.
and its electrons, there certainly is no good reason to
doubt that there may not be still other larger structures.

In other words, we do not know, and probably will
never know where the infinitely small commences. and
the infinitely large stops. Our sun may be nothing
but an atom in our planetary syvstem, while the planets
themselves may be nothing but charged electrons whirl-
ing around the larger atom. This is, of course. only
figuratively speaking, but the theory certainly looks
plausible when we stop to figure that the cases are both
very analogous.

Now let us assume for a moment that, as our corre-
spondent puts it, our earth is an atom in a piece of
iron in a super-atomic universe. If this iron were put
into some gigantic furnace and then melted, would
the heat be sufficient to affect the temperature of the
earth? According to all physical laws, it would. We
know, for instance, that if we heat a piece of iron,
it heats uniformly all the way thru, and there is no
reason to doubt that if ourearth were in such a position,
the heat would not penetrate to it quickly. The heat
would, as a matter of fact. come to us at the rate of
186,000 miles per second, but here again we are con-
fronted with the time element. :

We can readily imagine a piece of iron as big as
the earth. We know that it would take a considerable
amount of heat and time to heat even such a small body
as the earth to the melting point. We have no reason
for not supposing that the imaginary piece of iron in
which we are located is so tremendously large that
using our time unit, it might take billions oi years
before the heat would reach us. simply because the
imaginary piece of iron would, to our conception, be
so infinitely great that it would measure millions or
billions of light years across. The physical laws, how-
ever, would remain the same so that in due time the
heat would reach us. ‘

Modern science knows of no reason why our uni-
verse should be built on a different plan than are atomic
structures. For instance, it has already been proven
that the distances electrons, atoms, and molecules are
separated from each other are roughly on the same
scale as our universe. The atom in relation to the mole-
cule is separated just as far, for example, as the planets
are from the sun. :

For this reason the curvature of light rays due
to Einstein would hold true just as well in an atomic
world as in our universe.

1. GERNSBACK.
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A View of the Engine Rooni in
the alatial Ocean Liner
‘“Homweric.” Even Here the
Mach-nery is Kept in Spic and
Soan Condition.  One of the
Mons er Piston Rods Is Here
Saowm, Compared to a Man.

None of t2e Old Fash.oned
Methods of Cooking and Beking,
With Perhaps the Excepdon of
the Grill, are Found or the
“Homeric.” _ Here is the Baker
Attending His Electric Oven.

The R. M. S. “Homeric” Tamng QGut to S=a.
Note the Tugs Attending ths Hugzz Vessel.

L -

=7 - p— - =

e e m——,

The Receiving Set in Another Part

of the Radio Roona is Here Shown.

The Apparatus in 3ack of the Ciper-
ator 1s a Three Tube Trensmitzer.

Th= Radio Direction Firder
Aboard This Vessel Can Lo<ate
the Transmitting Station Wichin
Onme Haif a Degree Accaracy.

A Sectien of the Ship’s Bridge Showirg The Transmitting Set in_Another
the Dual Control System, Permittirg Per-cf the Radio Room is Here Re-
the Pilct to Use Either of Two Wheels, pradmced. 10)0-1500 Mile Range.

Four Lower Photos by Staff Photographer. Copyright 1952 by SCIENCE AND INVENTION.
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Marvels of New Ocean Greyhound

ABOARD THE R. M. S. HOMERIC, MARCH 25, 1922, RADIO CABIN, OFFICERS’' DECK

HIS is one of the finest vessels in

the White Star Line trans-Atlantic
service and incidentally the largest

twin screw ocean liner afloat—her

" royal highness—the R. M. S. Ho-
meric. This giantess of the seas measures
777 feet long, and has a displacement of
42,000 tons. The good ship Homeric is a
veritable floating palace. Its breadth is

83 ieet and the depth from bridge deck:

to keel 100 feet. Her engines are 28,000
horse power, giving a normal speed of 20
miles per hour. She carries 491 passengers
in the first, 422 in the second and 1740 in
the third class, and requires a crew of 750
mer.

Let us take a rapid trip thru the vessel,
and see the various points of interest. On
the very top, we have what one might
call a sun balcony. Here in the summer
time passengers can sit and look at the
broad expanse of ocean and the sky above.
Perhaps a few gulls which accompany us
on a trip across the ocean may be the
principal points of interest for a few mo-
ments. Aside from that. there is “water,
water everywhere.”” Nevertheless, there
is not enough time to visit and accustom
one's-seli to a trip in the short five days’
journey.

We glance around us first at the pon-
derous smoke stacks and ventilators; then
as our gaze travels onward to the masts
we see strung hetween the fore and aft
masts one single wire divided by a large
insulator at one end, and a duplicate at
the other. Between the insulators is a
stretch of wire thrce hundred and seventy-
five feet long, while the distance between
masts is almost six hundred feet. Near
the front of the vessel, another peculiar
arrangement where four wires, one rum-
ning forward, the other sloping aft, and
two directed to either side, claims our
attention. These wires are the antennae
for the ship's radio station, Here and
there along the top deck are three-foot
blowers which supply a forced draft for
“in between” decks. A peculiar feature
of these ventilators is that they are con-
nected in such a manner as to create a
draught or current of air thru specially
constructed electrical ozone generators. It
has been found that on rather glum days
when the general spirit of the passengers
is low, forcing ozone thruout the vessel
1ot only buoys up their spirits. but has an
effect similar to the passing of the three-
mile limit upon the thirsty travelers.

From this deck we can pass directly
into the radio room thru a narrow passage-
way. From this room, the ship com-
municates with the outside world. Here
three officers are in constant attendance,
listening for distress signals and trans-
mitting' messages which are telephoned in,
directly from the first-class cabins, or from
the room on the deck below, which is
the General Radio Superintendent’s room;
the radio officers are kept extremely busy
on their trips back and forth, they informed
the writer, and never entertam any guests,
nor are visitors permitted in this room
unless by special privilege.

The photos of this radio room here
shown were taken by the staff photog-
rapher for the exclusive use of SCIENCE
AxD INVENTION readers, who would like
to know what the interior of this great
leviathan’s radio station looks like.

The transmitting set consists of a one
and one-half K. W. transmitter, with which
communication to land stations is possible
during the entire voyage. A vacuum tube
set is also in evidence which may be used
if thought necessary or desirable.

For reception a long wave set is em-
ployed having only two vacuum tubes

thereon. These tubes are of English con-
struction and contain two grids, a filament
and a plate. Referring again to the four
aerials we find that they communicate
with the direction finder located on the
vessel. Here the vacuum tubes are not
so sparingly employed as is evinced by the
photo. From this room, we can pass to
the gymnasium, but before doing so let
us peep into the pilot's cabin.

Here three men are polishing up the
brass which glistens as the waves cast the
sun’s reflection upon the brilliant metal.
Two steering wheels, either of which
may be used, if desired, are in evidence
and signaling devices, two within the
pilot’s cabin itself, and eight on the offi-
cers’ bridge, prevent possibility of a break-
down in the signaling systems. In this
room meters and dials are found every-
where, all of which facilitate the easy and
positive handling of this leviathan.

In * March-April*’
Practical Electrics

., Telegraphic and Telephonic Trans-
mission of Pictures. DBy Jacques
Boyer, Paris Correspondent “Practical
Electrics.”

Antique  Electric Motors. By T.
O’Conor Sloane, Ph.D

Electricity from Fruit and Vege-
tables. By H. Winfield Secor, Associ-
ate Member Awmerican Institute of
Electrical Engineers.

Old and New Measurement of Light.

Induction Test for Locating Arma-
ture Troubles.

Artificial Lightning. Communicated
by J. W. Hammond, General Electric
Co.

Further communication to the engine
room is established by speaking tubes and
a dozen or more telephones of English
type.

We next visit the gymnasium. This is
more complete than many of the big shore
gymnasiums. Here we find stationary
bicycles upon which the youngsters can
enjoy a friendly race. Each bicycle is
fitted to a geared shaft which communi-
cates with a pointer on a dial indicating
the miles traveled. Special adjusting de-
vices for increasing the friction upon a
fly wheel, hence increasing the resistance
upon the pedals, make the race equally
beneficial for adult wusers. Electrical
horses. massage machines, electric baths,
violet ray treatment, and what not are
found everywhere, besides the regulation
heavy apparatus usuvally found in gym-
nasiums.

On the forward end of the deck under
the navigating bridge is a drawing room.
Next comes the reading and writing rooms,
and then the lounge. Beyond this is a
music room, and still further on, the smok-
ing room. Finally the group is completed
by the sun veranda. Looking down the
sides of the rooms an unbroken vista of
340 feet is possible! -

A word or two in reference to each
of the public rooms before we proceed
onward in our inspection of the Homeric.
wonder of wonder ship building.

The lounge is forty-four feet long, and
forty-seven feet wide, and its céiling is
twenty feet high. In the center is a great
dome of amber glass, which floods the

11

room with an indescribably soft, mellow
light. On either side of the room, and
extending along its entire length is a colo-
nade of fluted pillars, with bases and cap-
itals richly gilded. The windows in be-
tween are covered with harmoniously
colored draperies. The carpet in the cen-
tral part of the room is removable, un-
covering a ball-room floor inlaid, in the
design of stars in two kinds of walnut
may be seen. Large canvases decorate
the room, and palms as well as comfort-
able chairs and tables are occupied by the
passengers. From this we can pass to
the library, just forward of the lounge.
Here cabinets along the forward wall are
filled with books. At the sides in broad
recesses, lighted by casement windows are
double writing desks, of exceptionally gen-
erous proportions. An open fireplace is
found at one end of the room. The color
tone of the room is in ivory and olive
green, with a touch of old rose in the
carpet and hangings. Forward of the
lounge lies the drawing room, where broad
plate glass windows give a wide view
ahead. The place is decorated to resemble
a summer garden, and graceful chairs and
settees in white enamel, surrounded by
palms and ferns, give it a wondrous feel-
ing of warmth and comfort. The smoking
room has a ceiling carved out of wood
with large wood carvings over the pas-
sageways. The room appears to be a club
room, of the more exclusive style, Its
marble fireplace, with open hearth, and
exceptionally comfortable wing chairs,
with tables for friendly games of cards,
all make it a bachelors’ attraction.

Beyond the smoking room is the glass-
encased veranda, permitting a clear view
astern. The music room 1s arranged in
such a manner that one marvels at its
luxurious appointments.

The next most commanding apartment
on the Homeric is the dining saloon. This
has a scating capacity of four hundred
and sixty odd persons. In the center a
great crystal dome hung from a ceiling
of white and gold, reflects lights from hun-
dreds of concealed bulbs. Three chefs
carve the delicacies made by direction of
the ship’s steward, in full view of the pas-
sengers. Besides these various rooms, the
ship has a dark room for the use of the
amateur photographer, a typewriting room,
a shop, a covered deck for sports, a play-
room for children, steam and electric
stoves, as well as open hearth fireplaces.
and a daily newspaper, printed on board,
which is served to everyone at the break-
fast table in the morning. Concerts as
well as impromptu programs are given;
dancing, card games and other social af-
fairs are indulged in and the five-day trip
across the briny is all too short for any
but the hardened traveler.

This mastodonic vessel, built by Ger-
many, contains the ex-Kaiser’'s famous
suite of rooms. Too bad that politics
spoiled his chances of enjoying this richly
furnished suite. The Homeric is charac-
terized by its staterooms. In these, the
old time berth has been completely done
away with, and single or twin beds are
found in both first and second class. Even
in the third-class cabins where berths are
still in evidence, the rooms house but two
individuals, or a small family group. Most
of the rooms are equipped with large tubs,
hot and cold running water, and shower
and sitz baths. Cupboards, writing tables
and wardrobes are also found here, and
lights over the individual beds add to the
grace of the room, ‘each of which is dohe
in different colors.
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By ERIC A. DIME

STAGE SCENERY OPERATED BY AUTOMATIC MACHINERY

MONG the latest uses to which
time, money and labor-saving
machinery has been applied can be
mentioned the theatre stage. The
production and running of some

shows cost a great deal, and naturally
anything that will increase the net profits
is welcome.

It is a well known fact that until recently
the old methods of shifting scenery and

i
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as an example reference can be made to
the special mechanical apparatus installed
in the new 49th Street Theatre, New York
City. This theatre, which is the latest
of six playhouses that are being erected
by the Messrs. Shubert in Forty-eighth
and Forty-ninth streets, is equipped with
all the modern appliances which an up-to-
date theatre should have.

The apparatus to which we have made

l‘ 4 i
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cates to the operator the order and time
for the lifting and lowering of the scenery.

While the presence of a few stage hands
will be necessary in the “flies” to straighten
out fouled “drops,” the overhead employees
will obviously be limited. Instead, they
will be used on the stage level to assist
in carrying properties on and off for the
various scenes. In this way considerable
time will he saved in running a perform-
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COUNTERWEIGHTS

The New Counterweight System at the 49th Street Theatre, New York City, Permits of Rapidly Changing the Scenes, Which in Most Plays are Nearly all
“Droyps,” by One Attendant, Who Exerts Practically no Effort in Raising or Lowering the Scenes. In this Manner the System Formerly Employed on Building
Elevators Only Has Been Adapted to Stage Scene.Shifting Requirements.

raising and lowering curtains have been
in use. Sometimes six or seven stage
hands were necessary for the handling of
these curtains and to lighten the load for
the men, the curtains were counter-bal-
anced by means of sand bags. These bags
made the walls of the theatre bhack stage
look like a balloon basket in flight or the
window of a butcher shop cluttered up with
a string of Virginia hams. The old meth-
ods also mean that all flat pieces must
be carried forth and back on the stage and
stacked against the walls when the scene
is shifted. It has happened that on such
occasions the stage hands collided with the
players, and injury has been inflicted. The
net result was a damage suit against the
management of the show.

Now no more of these nuisances. Mod-
ern, economical as well as safe methods
have supplanted the old system of handling
scenery and drop curtains in theatres, and

reference makes it possible for one man
to execute the lifting and lowering of the
scenery. The machinery includes a series
of counterweights; a wire cable runs from
cach weight straight up to a point near
the ceiling, then over pulleys to points

from which the scenery or curtains are’

suspended.  The number of metal weights
is regulated according to the weight of the
curtains and scenes.

There is a set of lifts for each curtain,
and in the 49th Street Theatre there are
25 sets all told. Placed along one side
wall the sets occupy very little room and
they are all operated by one man from
the stage level. The apparatus is elec-
trically operated. The man in charge
simply presses a button and the scenery
will either be lifted or lowered auto-
matically as necessity dictates. In front
of each set or near each button is a space
for an index or guidance card which indi-
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ance, and the less time that is used the
less the expense entailed. With the use of
this new system one man can change the
scenery for an act in two minutes, and
the counterweight system is so well bal-
anced that a curtain which may weigh
several hundred pounds can be raised and
lowered as if it were light as a feather.
Under the old system such a curtain would
be operated by means of pulleys, ropes and
brute strength, and the work would require
the services of three or four stage hands
tugging at the ropes.

NEW THEATRE A SCIENTIFIC
MARVEL

Impressive theatres. as well as some
marvelous structures appealing to the eye,
have been built, but few have departed from
the original design of theatre buildings. A
theatre which challenges the above state-

(Continued on page 73)



These Beautiful Photos of Lace, as Well as the

_eaves and the Feather, Were

Made Without a Camera in the Manner Sbown Above; the Leaf Is Placed
on the Printing Frame Glass; Then Comes a Piece of Sensitizd Paper, a
Little Cotton, and Finally the Back of the Printing Frame.

Photo Above Shows Negative Image Positive Prints Are Obtained by

Photography Without a

By DR. ERNEST BADE

HIZ common objects which interest

us most are characterized by color.

They hold our unconscious atten-

tion, while the beauty of form

seems to be cf secondary impor-
tance. Thus it is that the wonderful
appearance of many objects of our daily
association are never really consciously
cbserved. Who has ever taken the trouble
to examine the delicate fluff of a feather.
Its struciure is just as marvelous as its
gorgeous color effect.

Here it is the color that catches the
eye just as it is in the case of the leaf.
It is the foliage of the common street
trees which takes our eye. while the shape
of the leaf is never seen. No painter or
artist has ever Dbrought out the beautiful
form of the leaf as well as the arc-light
does at night. From a considerable height

Perpetual Cale

a letter in a hotel room. a

railway coach, or any other
place. only to learn that vou did
not know the date of the month,
and that there was no calendar
near at hand?

But no more of such annovances
after this. A clever inventor has
perfected a fountain pen. the cap
of which contains a perpetual cal-
endar, and with one ci these pens
in vour pocket you need never
worry over what date it is. Paul
S. Hauton, of New York, is the
man who invented this new per-
petual pen calendar. The mecha-
nism is both unique and simple.
The outside sleeve of the fountain
pen cap contains openings for the
year, the names of the month and
the dates-of the meonth.

D ID vou ever sit down {o write s

8 of Leaf as Obtained in First Print-
ing, Very Good Detail Resulting In-

_——___FIND YEAR WANT

SETTING MONTH AND
REMOVING CAP

deed. ing Thru It.

Placing the Negative Print Against a
Piece of Sensitized Paper an

Print-

Camera

is the light thrown downward thru-the .secured from the most insignificant source. -

ioliage of the street trees upon the side-
walk below, casting, in wonderful detail,
their outline in shadow, and this is made
possible by the small luminous focus of this
light.

It is a very simple matter indeed to
study the outline or *‘shadow picture” as
it may be called. of familiar objects by a
photographic method where special manip-
ulations are not a necessity. All that is
required is a piece of sensitized paper and
a printing frame. The process 1s exactly
similar to the method of printing a posi-
tive from a negative filim. The objects
suitable for such reproduction are leaves,
wings from insects, textiles, laces, needle-
work, and in fact, anything which 1s at all
transparent or translucent.

The most wonderful designs can thus be

ndar o

SRR L D e

T R S —— e

VE SLEEVE T

HOLD
HERE WHEN

HOLD OUT-
SIDE SLEEVE
LIGHTLY NEAR THiS
END WHEN TURNING
TO FIND MONTH
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5

Place the object to be printed upon the
glass of the printing frame. Cover it with
a piece of sensitized printing paper so that
the shining side faces the object. Place a
layer of cotton upon the paper which will
press it firmly against the object. Then
print, either in direct sunlight for about
two minutes, according to the paper: or
better still, in artificial light which takeés
a little longer, and develop as usual.

It is a comparatively simple matter to
make positives from these prints. All that
is necessary is to place the paper negative
upon glass in a printing frame and cover
with another piece of sensitized paper and
expose as usual, This will take a little
longer than with the original print, but no
difficulty will be encountered in printing
thru the paper.

Fountain Pen

.. The right month is obtained by
turning this sleeve until the name
of the month shows in the slot.
The right year is brought into posi-
tion by moving an inside sleeve to
the right or to the left, and this
movement brings automatically all
the dates of the month into their
right position.

The pen shown in the accom-
panying diagram gives the years
from 1918 to 1925, and with one
of these pens handy a person can
easily find out on what day in the
week a certain date falls during
the vear. By a slight mathematical
calculation it is also possible to
find any dates in any year further
back or ahead of the years printed
ou the calendar—Eric A. Dime.
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HILE a match won’t burn under

water, nevertheless a diver can
cut submerged metals with a
fusing flame. Heremn [les one
mere example of the seemingly
impossilile achieved by the inventive mind
of the man of science. This accomplish-
ment. is met a mere laberatory spectacle
but a thoreughly practical application of
engineering running.

We are fairly familiar with the oxy-
acetylene torch and with the many uses to
which it is put in the open air im cutting
iron and steel. The heat generated by the
combustion of the commingling gases is i
the neighberheood of 3,500 degrees Fahren-
heit. if mot somewhat higher, and this is
sufficient te melt iron oxide and evem most
metals when: exposed to that incanmdescent
tongue of flame.

The oxy-acetylene torch has been in-
strumental often in saving time by speed-
ing up repatrs on ships, and the problems
of the steel worker above water are fre-
quently net unlike those of the diver occu-
pied within or outside of a flooded or float-
ing craft. Therefore, the latter operative
would be nmuch helped if he, too, could

h

have at his command a kindred apparatus.
This want ingenious Germans tried to meet
about twelve years ago, and with a measure
of success. Their torch burned fairly well
under water at moderate depths of 15 or
20 feet; but at a greater submergence the
oxy-acetylene gas became balky. The stuff
back-fired—in short, exploded instead of
burning as a flame. This is one of the
peculiarities of acetylene when ignited at
a pressure of 30 pounds or so.

Four years back, two Americans tackled
this subject from another angle, and
Ralph E. Chapman and J. W. Kirk pro-
duced a subaqueous torch that combined
the use of oxy-acetylene gas with the
electric arc. This torch could be ignited
‘under water. Herein lay a decided im-
provement, because the German torch had
to be lighted in the open air before it
was taken below the surface. If, by
chance, the American torch was tlooded
and put out, unlike the Teuton apparatus,
it could be relighted on the job by the
diver. This first cutting tool was further
improved and used effectively during the
refloating of a big trans-Atlantic liner,
then sunk in New York harbor; and with

ROBERT G. SKERRETT

it holes were cut through a number of
bulkheads, the deepest of these openings
being about 50 feet down.

Within the last two years the terch has
been still more modified and greatly bet-
tered. The use of acetylene has been
abandoned and the electric are is now
cousrted upon to de mwst of the cutting.
A gas 1s still employed in combination
with the electrode. but, strictly speaking,
its main function is to blow the softened
metal aside, altho it alse helps in the
actual cutting. In additien, the gas
creates a vaporous atmosplrere immediate-
Iy about the arc, and pushes away the
surrounding water so that the electrical
flame can attack the metal.

Current at a low voltage (about 10
volts) is delivered to the electrode by a
conductor carried inside of an armored
hose, which also comwveys the gas to the
point of action. The torch, itself, i1s com-
posed of a carbon electrode pierced trans-
versely by a couple of little tubes which
discharge the needful gas from the tip of
the electrode. The instant the 'iver brings
the carbon within a fraction of an.inch of
a metal surface an arc is induced, and tHis
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f Two Actual Photographs of the Broken 36” Water Pipe Section Which Cut Off the
Water Supply of Staten Island Recently. These Photographs Show the Pipe Being
Raised from the Water and Also Out of the Water, and the Great Size of the Section Can

bedludged from These Pictures.
an

Also on Our Front Cover.

Would Have Been Much Greater Also,

is maintained until the apparatus is with-
drawn. The temperature of the arc is
approximately 6,500 degrees Fahrenheit,
and the operation of this fusing agent is
in no wise influenced by the depth at
which it is brought into play. Of course,
the pressure of the gas is regulated to suit
the depth of submergence so as to offset
the hydrostatic pressure at the point of
service. The gas employed burns freely
and has no explosive tendency.

The under-water, gas-electric torch has
proved its worth on several occasions dur-
ing the past twelve months, It was help-
ful in cutting thru a heavy steel hatch
cover, located 70 feet below the surface,
in salvaging a sunken submarine; and in
February of the present year it was of
the greatest value in speeding up the re-
moval of a damaged pipe length in a 36-
inch subaqueous main that links Staten
Island with the Catskill Water Supply
System of Greater New York. Where the
break occurred, the conduit lies 53 feet be-
neath the surface of the harbor and under
a heavy blanket of mud. The desire of
the engineers of the Municipal Water De-
partment was to withdraw the fractured
section, without displacing the adjoining
pipe units, so as to insert a new length as
rapidly as possible. There was only one
way to do this; 1. e.. by using submarine
torches to release the injured pipe, to-
gether with a portion of an attached sec-
tion.

The work involved an encircling cut
having a linear length of about 11 feet.
and required severing cast iron 134 inches
thick. The lower third of this cut was
made from inside the pipe, and this neces-
sitated enlarging the hole in the fractured
unit so that a diver could enter the main
to reach his objective. In order to break
the joint at the other end of the length to
be removed, the under-water workers
were called upon to detach a large upper
sector of the flared terminal at that point
which overlapped the contiguous sound
unit of the main. In doing this, the
torches severed cast-iron walls 334 inches
thick as well as a reinforcing hand of
wrought iron 114 inches thru wnd 4
inches wide. The task of cutting was
completed in a span of ten days, while

The Water Supply Was Cut Off When the Pipe Cracked,

the Divers Worked in Regular Diving Suits and Cut This Fractured Section of Pipe
from the Main Line, 53 Feet Below the Surface of New York Harbor, by Means of the New
Combination Gas-Electric Welding and Fusing Device, Shown on the Preceding Page and
¢ If It Had Not Been for. This Electrical Method of Performing
A the Operation, Much Time Would Have Been Lost and the Cost of Doing the Work

the water in the harbor was at its lowest
winter temperature, and the torches per-
formed without a hitch. Afterwards, no
trouble was experienced in lifting out the
detached pipe or in lowering a new sec-
tion into position and securing it.

It is hard to say how much longer the

repairs would have taken had a different

course been pursued; but there is reason
to believe that the torches saved weeks of
time and enabled the thousands of dwell-
ers on Staten Island to get their accus-
tomed supply of water from the Catskill
Mountains before the local reservoir was
exhausted.

In these days of steel ships, their sal-
vage is often hampered by ragged or
crumpled  structural material situated
under water. This was a condition which
vexed the wreckers who had to deal with
the big British freighter “Lord Dufferin”
in 1919, © While at anchor in New York
Harbor, the craft was rammed by the
S. S. “Aquitania,” and the liner substan-
tiallv sliced off about 65 feet of the “Lord
Dufferin’s” stern. A large section of the

IMPORTANT
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copies it has become necessary to supply
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ireighter’s plating was bent sharply and
forced deep into the underlying mud; and
the salvors had to cut this steel from the
hull before the steamer could be refloated
and towed to a dry-dock for repairs.” The
American submarine torch was dsed ef-
fectively on that job. o

_ Again, in the refloating of steel craft,
it is at times desirable to cause one in-
undated compartment to discharge its
water into another, where a suction pump
is located; in fact, several flooded cham-
bers may be so interconnected and draineu
successively from a single accessible pump.
Formerly, holes in intervening bulkheads
were made by blasting, and the results
were objectionable for the reasonc already
stated. It should be plain that the sub-
marine torch can be employed far more
effectually for jobs of this nature inas-
much as the consequent repairs are held
to a minimum. This was demonstrated
convincingly in the cases of the S. S. “St.
Paul” and the U. S. Army Transport
“America,” both of which sank at their
piers in New York Harbor.

On numerous occasions steel ships have
had to be dry-docked in order to deal with
some more or less moderate derangement
or damage to their bottom structures or
associate under-water features. Divers
have frequently been frustrated by fouled
cables or binding metal that they could
not cut with the usual tools at their dis-
poszl: but now, that the submarine torch
is available., much delay and dry-docking
can be avoided. The torch has estab-
lished its worth in this direction, particu-
larly on one merchantman, by quickly cut-
tir.g, here and there, thru a wire hawser
that had become entangled between her
propeller and the stern guard and which
had balked the efforts of divers for days.
By the aid of the torch, the steamer in
question was able to sail on schedule.

In view of what has already been
achieved. there is ample warrant for the
belief that this gas-electric apparatus is
going to be of great service to maritime
wreckers and, likewise, prove of outstand-
ing value to subaqueous engineers in nu-
merous ways.

It is fully protected by letters patent
and is thus protected from infringement.



lacKkensaw’s Secrets

By CLEMENT FEZANDIE

(AUTHOR’S NOTE. The ‘“invisible cloak”
of the fairy tales is as old as the hills. Yet
it is not impossible that science may some day
find means of making men invisible, In fact,
to a certain extent the thing has been done
already. At Coney lsland and in the circus
side-shows there has been exhibited the “living
head,”—a woman’s head and bust being in plain
sight, the rest of her body being invisible—
concealed by mirrors. So perfect is the illusion
that it takes a keen eye several minutes to detect
the angle formed by the two mirrors used, It
is but a step from this to a cloak of unbreakable
glass mirrors, so constructed as to render the
wearer invisible when viewed from any side, and
yet allow him freedom to move from place to
glace. Of course snvistbiZity must not be con-
used with intangibility.)

ONFOUND that flivver!” cried

Silas Rockett. The reporter was

off on his summer vacation, chug-

ging along in an antiquated car,

made somewhere around the year

1492, but so dilapidated that it was held

together only by a few strings. One of

these pieces of twine had -just broken,

bringing the car to a stop on the bank of
a pretty little country lake.

Silas hunted around until he found an
empty tin tomato can and some twine,
and with the aid of these he soon managed
to repair the damage to the car.

Scarcely had he completed the work
when he was surprised to hear a loud
splash in the middle of the lake, and look-
ing intently in the direction of the sound,
he was amazed to see emerge from the
water an object that seemed for all the
world like the bust of a young woman
outlined with dripping spray. But, as he

ir

s*He Threw His Arms Courageously Around the Invisible Body,

No. 5 The Secret of
Invisibility

gazed, the form vanished, and naught was
left but a moving furrow in the water,
as if an invisible boat were passing through
the liquid.

“That must be a tremendous fish, if fish

it isl” exclaimed Silas, and he hastened -

toward the inlet of the lake, whither the
monster seemed to be traveling. Hiding
in the bushes there, he ~arefully watched
the trail made by the animal in the water,
but was astonished beyond measure to see
that though the track was so plainly
marked, the creature that made it was
absolutely invisible.

The animal by this time had reached the
shallow water of the inlet, and now arose
out of the water, the spray dripping from
the invisible body. And then, to add to
the reporter’s astonishment, a-small foot-
print appeared in the mud, followed by
another, and then Silas heard a light sil-
very laugh,

Now, the reporter was a brave man, and
not prone to believe in the supernatural.
He resolved therefore to solve this mys-
tery at once, and accordingly sprang from
his concealment and threw his arms cou-
rageously around the invisible body. A
cry escaped from the creature and Silas
felt himself struck and kicked, but he
lield on with grim determination and his
hands meeting with a fold of some sort

17
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in the outer protecting armor of the ani-
mal, he wrenched hard at it with his hands
and succeeded in pulling it apart. Instantly
he heard a feminine shriek, and before his
eyes appeared a wonderful vision of a
beautiful young girl speeding away in con-
fusion to the shelter of the woods, while
the reporter -found he held in his hands a
most peculiar rubber cloak, covered on the
outside with a number of small mirrors
so cunningly arranged that the wearer of
the cloak was completely invisible.

Now Silas Rockett was a modest man,
and he began to regret the curiosity which
had led to the confusion of the young
mermaid.

“Come back, young lady, and get your
cloak!” he cried. “I'll leave the coat here,
and when you hear me chug away in my
auto, you will know the coast is clear.”

So saying, the discreet man started for
the spot where his machine was waiting
for him, but he had not gone half the
distance when he heard shrieks of distress
followed by a woman’s cry for help.

With a bound he turned around and
rushed into the woods just in time to see
a stout young fellow chasing the girl.
Silas’s arrival was most opportune, for
the villain had just succeeded in clutching
the girl by the arm,

Silas was a muscular man, and with a
blow of his fist he sent the fellow sprawl-
ing, then taking off his own chauffeur’s
dgslter, he threw it around the trembling
girl. :

(Continued on page 94)
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Vmegat Bot(le “Acrobat’---Stand Bottle ¢;n .,
Head in Center of Handkerchief; Pull

i Ouickiv: Botile Remains Stﬂndmt
- e
-‘ Hygrometer Made
Ead of & Kils, Witk s | e
an
Cup and a Fork P ercing Ylece of Iron. Wet and

a Piece of Cork in

Handle. Dry Air Conditions

Are Marked on the

f The “Speaking Head”—Person Sits on ‘Knees
Behind a Chair Covered With Dark Cloth
Flashlight to Illuminate Face.

e

The Slren Each Speed 4 §Burning the String, the
Gives a Different Note, Apple Will Fall Toward the

i Edge of the Knife and Cut

Reinfoiced b Air §
I Into Two Pleces.

¥ Thm a Paper Horn

i

! ! Take a Paper Bag and Put
o Two Heavy Books Upon It;

! Try to Brush a Coin from |
the Empty Hand., Thel

First Hairs of the Brush [—— s Blow Into Bag.
Press it Down. ! A Long Piece of Wire ls Twisted Around ?

e . i il a Pencil, Forming a Spring; a Scale Can
Be Made Thus. !

A Disk of Strong Cardboard At .
tached to a Sewing Machine A Simple Scale Made from a Bottle, Two Magnet, Stroke the Steel

To Magnetize With a Bar

Gi Rot Saw. At Hi Knitiing Needles and Three Corks. Thu ;
’§‘,’,see‘§ hovz;{ﬂ cﬁ:va pencul‘ Center C'(J;‘rk Can Rest on the Bottle Nock fremithe ﬁ‘{f‘};‘ﬁd!“h Osp !
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96 WASHINGTON MONUMENTS (52,800 FT.HIGH)
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NEW YORK PLANETY -10 MILES DIAMETER

MOUNT EVEREST

{magine What Our World Would Seem Like If It
Square Miles, Which Would Give a Sphere Ten

Diameter of This Miniature World Would Be a Little Less Than Twice the Height of Mt. Everest,
According to the Proportions of This New York Planet,

If New York City W

Miles in Diameter,

Had an Area no Greater Than That Covered by New York City.
Equivalent to Ninety-six Washington Monuments Piled One on Top of Another.
and if Each One of Us Were to Be Reduced in Stature,
in Height, Would Become a Veritable Ant, about Eight One~

a Man Who Formerly Stood 514 ft.
hundreths of an Inch Tall.

ere

New York City Covers an Area of 318
The

al

By CHARLES NEVERS HOLMES

HE total surface-area of our whole

world approximates 197,000,000

square miles. That is, its diameter’

is 7,918 miles, its circumference

about 25.000 miles, and its volume
about 260,000,000,000 cubic miles. Now,
according to the last World’s Almanac,
the surface-area of New York City ap-
proximates 318 square miles. That is to
say, were New York City to take the place
of our Earth, and to become a tiny world,
the diameter of such a sphere would be
a trifle more than ten miles, and, accord-
ingly, its circumference a Wittle more than
thirty-one miles. And its volume would
be about 533 cubic miles.

This very minute New York planet, were
it to contain upon its surface the same
physical features that our present world
contains—were it to be an exact tiny rep-
lica of our Earth—would possess a land

area of only 91 square miles and a water
area of 227 square miles. Our present
United States has an area approximating
3.000,000 square miles. while our minute
New York planet would exhibit a United
States drea of a little less than five square
miles. In fact, upon this new planet, the
state of ‘New York would possess only
8/100ths of a square mile, and the city of
New York about 1/2000ths of a square
mile.

And other terrestrial physical features
would also be greatly minimized. For
example, the Mississippi river's total length
of 4200 miles would be shortened to
five and one-quarter miles, while the Hud-
son river would be less than onc-half mile
in length. Then, Mount Everest, whose
height is about 29,000 feet. would become
less than a hill. a mound ahout thirty-six
feet high, and our own Washington monu-
ment would be a little taller than eight

inches. And if each one of us were to be
reduced in size, according to the propor-
tion of this New York planct, a man who
formerly stood 5% feet in height, would
become a veritable ant, about 8/100ths of
an inch tall.

If, however, each of us were not re-
duced in size, remaining unchanged from
what we are today, the horoughs of Man-
hattan, The Bronx, Brooklyn, Queens and
Richmond would be, to say the least, rather
uncomfortably crowded. Our world’s pres-
ent population approximates 1,700,000.000
people, and. were all of this population to
dwell upon the 318 square miles of this new
planet, provided it were all dry land, each of
its square miles would have to contain about
5.340,000 inhabitants. Now, inasmuch as
there are 27,878,400 square feet in a square
mile, ecach New Yorker would possess
only a little more than five square feet in
which to live.

A Bird Chemist

There is a bird found in Australia. that
great land of curious animals and birds,
that seems, by what it does, to have re-
ceived at some time in the lives of .its
ancestors instruction as to the good and
bad effects of organic cases.

This bird, known as the Megapodius, is
not only a chemist, but also a builder of
nests that in proportion to its size, when
compared with man, makes the efforts of
the latter seem pygmy-like. This bhird,
about the size of a partridge, and weighing
about two pounds, builds a nest fourteen
feet high, with a circumference of one
hundred and fifty feet. A man weighs
on an average 130 pounds, and in order
to build a structure corresponding to the
nest of the bird, he would have to accumu-
late a mountain of earth which would be

almost double the height and bulk of
one of the great pyramids of Egypt.

The mighty task completed, the work-
man confides its eggs to it. The female
usually lays eight, which she disposes in
a circle in the center of the nest among the
herbs and leaves which lie heaped up at
this spot. The eggs are placed at exactly
equal distances from each other, and in
a vertical position. When the laying is
completed. the Megapodius abandons its
masterpiece and its offspring, Nature hav-
ing revealed to it that it is no longer
useful to them.

Endowed with a marvelous chemical
instinct, this hird only collects such a mass
of vegetable matter that it may safely
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commit the hatching of the eggs to the
fermentation they produce. It is, in fact,
on the heat so engendered that the hird
relies for supplying her place, the mother
thus substituting a chemical process for
her own.cares.

Réaumur proposed to leave the incuba-
tion of the common hen’s eggs to the heat
of manure, but they were poisoned by its
mephitic vapors. The Megapodius employs
the fermentation of grass and leaves.

Everything in the history of this bird
is wonderful. Instead of being born
naked. or covered with down, and of issu-
ing from the egg incapable of procuring
its suhsistence, the young bhird., when it
breaks its shell, is already provided with
feathers fitted for flight. Contributed by
WM. R. REINICH.
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xplorers

By ROBERT C. PARHKER

e USINESS was slack at the garage.
There .wasn't any. very important
work to do so the boss had set

us to work cleaning up .the shop.

just to keep us busy. I was going
thru a pile of junk to pick out any pieces
that might possibly be used again when
Henry Asher walked in,

Henry and I had.been friends in the uni-
versity, and. the only reason that ['didn’t
greet him with open arms was that. I was
all covered with grease. But 1 was aw~
fully glad to see him. We shook hands
and began to ask each other questions as
fast as we could talk.

We hadn't seen each other.since we had
graduated from the university two years
before.
after that and had gone into the aviation
service. I had seen some servige in France
and had ibrought .down one German plane,
but .hadn’t distinguished myself very much.

Henry had, he.told me, joined the navy
as a radio man.. He had been discharged
three months before and' had come here to
see me on business. He didn't say then
what it was, but we made arrangements
to meet after supper. .

I was -a-member of 'a club and, as T
usually went to the club house to spend
the evening, I invited Henry to come
there to talk over his :business. We -were-

to meet at 7230, but I went about a quarter
of an hour earlier

«/While I Was in the Néb{'. He Went On, I Managed to Get Spare Time to Make Experiments,
.1 gat Dow at the %?i“ Side of the Room With the Vials
aco,

Moetals at a Distance.. ..
Dial Slowly, BSuddenly a Smile Came Over

I had joined.the army shortly.

..sit:and read awhile.

before he came: I tried to read, but mem-
ories of our college days began to come
back to. me, so I dropped the book and
abandoned myself to old times.

Henry and I, as I have said, had been
close friends at the university; we had
been room .mates our first. year. He had
always been deeply interested in wireless.
He had spent a great deal of money in
fixing ‘up a wireless outfit and had been
constantly ‘making and trying out new in-
struments. He.was more interested in the

instruments, I think, than in the messages.:

I remembered his. having made an instru-
ment to detect ‘metal ores, which, so far
as I could remember it, was simply a pair
of coils set at _right angles to eacﬁ other,
one of them connected to a phone and the
other to the secondary.of a small induction
coil. When he sent an intermittent current
into one of "them from the induction coil
you could hear nothing in the phone so
long as there was no metal near, but when
you brought a piéce of iron or nickel close
to it the metal would be magnetized: and
would make a current in the other coil;

the current' went thru the phones and
sounded a note in them. He worked with:

the machine until he got it sensitized
enough to.détect a five cent piece.in your
pocket ten-féet away, but it. was-never of
any practical value.

Just then Henrys walked in: He  sat

Strontium’, He Said, He Went
Almost at Once He Said, ‘Cerium, Too’ ™,
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ontaining the Metal Salts in
On Turning for a Second or

down ‘beside me, offered me a cigar, and
lighted one himself. )

“Herbert,” he began, “I've found an
easy way to make a fortune for both of
us, but 1 need some one to help me. Since
you and I are old friends I have decided
to let you in on it.”

It sounded as if he wanted to sell me
some stock in an oil well, but I was mis-
taken;

“While I was in the navy,” he went on,
“]-managed to get enough spare time to
make some experiments. I've invented a
machine that will detect precious metals at
a. distance.”

I:thought of the instrument he had made
at-the university and almost had to laugh.
He saw my. smile and guessed what I
was thinking of.

“Yes, I know what’s on your mind,” he
said, “but that’s not what I'm talking
about- This is something entirely new.
Do you know anything about wireless?”

I did know a little about it, so I nodded.

“I'guess you know,” he continued, “that
the shortest wave length used in wireless
ia_about. 130 meters. The wave length of
commercial stations.runs all the way up
te 13,000 meters. You know, too, that
there was a lot of trouble caused during
the war- by the Germans getting messages
that were supposed to be secret. We used
a- private code, of course, but there has

(Continyed on page 83)
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I Have'lnvented & Machine That Will Detect Prociouns
My Pocket. He Kept On Tutning the
wo More and Added, ‘Barium’ Then,



Upper Row Left to Right: At First We See the Method of Anesthetizing the Leg for Sur

© 1922 by Science and Invention

gical Procedure by Means of the Abrams Electric Machine. To

the Right of This, the Method of Producing Local Anesthesia by Means of Ethyl Chloride, and at the Extreme Right is the Method of Inducing Anes-

thesia
Organs Affected by General Anesthetics.
by Ether and Chloroform.

Aspirator. At the

y Dropping Ether Upon a Mask Arranged Over the Nose and Mouth. In the Lower R

The Order is Described in the Article, However.
Actual Use at One of the Larfe New York City Hospitals.

nesthetics and

ow at the Left is a Semi-Diagrammatic Sketch Showing the
1-—The Brain; 2--Spinal Column; 3—the Heart; and 4—the Lungs. These Are Not Affected in Similar Order
In the Center is the Modern Anesthetizing Apparatus Sketched in
) Gas Tanks Are Seen in the Foreground Communicating by Means of Rubber Tubes to the
ower Right is the Production of Local Anesthesia by Means of Hypodermic Injections of Cocaine or Novo-caine.

neir Action

By JOSEPH H. KRAUS

HO amongst us has not been
subjected to the action of an
anesthetic, either general or
local? More and more people
in the United States experi-
ence the benefit of anesthetics yearly,
but few if any of us are fully aware of
just how the different anesthetics act.
It is a well known fact among the med-
ical profession that the exact changes in
the nerves which, as everyone knows,
send to the brain impressions of pain,
have not been determined. But the nerve
centers of the brain are acted upon by
certain drugs, whose effects are known.
In this short article we will discuss the
several anesthetics rather briefly.

A Picture of an Anesthetized Patient

The patient lies upon the operating
tahle and a mask is placed over his nose
and mouth. A towel may be wrapped
around the face. partially covering it to
prevent irritating effects of the liquid
anesthetics. A few drops of chloroform
or ether are allowed to fall upon the
mask and the patient is told to breathe
deeply. Several deep breaths and a con-
dition of cloudiness results. Conscious-
ness has vanished and ideas seem fogged.
At first there may bhe loud talking and
laughing among women and children,
while a man may present a state of de-
lirivm. But as sufficient of the anes-
thetic passes into the blood, complete un-
consciovsness ensues and the patient lies
motionless without any sensation what-
ever. In the initial state of clouded con-
sciousness minor operations may be per-
formed without pain, even if the patient
is not fully asleep To differentiate be-
tween chloroform or ether anesthesia, let
us visualize the effects of each

The Actiomn of All
the Most Important
Localand General
Anesthetics

Chloroform

Chloroform is a colorless fluid, boiling
at 62° C. It has a sweetish odor and
taste. It is neither explosive nor in-
flammable. It should never be used in a
room where gas jets are openly burning
as phosgene and hydrochloric acid, both
very irritating to the membranes of the
nose and mouth, are formed. If applied
to the skin, it causes a marked coolness
at first, then the formation of Dhlisters.
Chloroform is' permitted to drop af the
rate of 20 drops per minute upon the
mask covering the nose, which rate is
gradually increased to 60 drops a minute,
until the patient is anesthetized, after
which period the number of drops is
diminished. The pulse may drop to 50
beats per minute. With chloroform the
blood pressure falls, unless the anes-
thetic is slowly administered.

The patient then falls under its in-
fluence 30 to 35 minutes after its admin-
istration is begun. At first the patient
may exhibit scarcely any fall in blood
pressure, but as the inhalation of chloro-
form is continued over a larger period
of time the blood pressure invariably
falls, In one hour this pressure will
drop to one-halt of its original force and
in two and a half hours to one-third of
its original pressure  Chloroform also
weakens the heart action. particularly if
too | tity of the anestheti
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reaches it at one time. The chloroform
vapor enters the blood thru respiratory
action. It is inhaled and passes into the
blood thru the walls of the lung tissues
and blood vessels, in the same manner as
the oxygen in the air passes into the
blood and the carbon dioxide passes out
of it. This falling of the blood pressure
and the danger of failure of heart action
are the greatest dangers incident to its
prolonged use. -

Chloroform poisoning may produce one
of two effects. If too large an amount
of chloroform reaches the heart suddenly,
the functions of that organ may stop.
The face assumes a pallor and the lips
become blue; the pupils of the eye may
suddenly dilate; then asphvxia or suffo-
cation occurs. while breathing may con-
tinue for quite a while after the heart
stops. Massages of the heart rarelv help
Too large an amount of chloroform has
killed it. Adrenalin or camphor is some-
times injected directly into the heart with
a long-nosed syringe thru an incision made
in the chest wall. On the other hand,
the heart may continue to beat, but
breathing stops. Should the latter occur
artificial respiration will sometimes bring
the patient around.

Ether

This is a clear, colorless fluid which
boils at 36° or 37° C. It has a peculiar
smell and burning taste. In general. it
also affects at first the pain centers of the
cerebrum (a part of the brain) and then
acts upon the spinal cord. The heart and
hlood pressure are generally maintained
at the normal level or hicher than normal
which accounts for the fact that so manv
patients feel better and stronger after

(Continued on page 98)



The Specially Prepared Diagram at the Top Shows How the Color Organ Produces the Marvelous Interblending Color Effects on a Ground Glass or Cloth
Screen; While the Six Lower Photos Show Some of the Different Image Effects Obtained. The Center Photo Shows the Keyboard of the Color Organ.
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FTEN one associates the term

“organ” with music; yet an or-

gan, or at least that is what it

1s called, playing in colors only,

has recently appeared to enter-
tain audiences in many theaters in New
York, and will undoubtedly make
theater-goers out of town wonder what
it is all about, just as it did in the “great-
est” city.

“Pretty; but what is it all about?" is
an expression heard everywhere as one
leaves the theater. and what the colors
mean is rather difficult to explain. Sun-
sets have a very wonderful effect, as do
beautiful dawn scenes, but they are
Nature’s scenery. There the colors are
not nearly as vivid, as contrasting nor
as geometrical as they are in the Color
Organ devised by Thomas Wilfred.

At first we see, in viewing the stage,
a fine pearly substance, like light, which
spreads over the entire surface of what
one would ordinarily call an opaque mo-
tion picture screen. Slowly and indis-
tinctly a form begins to develop. It
shapes itself into an almost geometrical
design, and then swells out gradually. It
is green in color at first, as it twists and
spirals and spreads over a screen. Sud-
denly a reddish spot is discernible. The
red increases in size until it almost covers
the entire area, and then—darkness en-
sues. Again, a mass in the center will
form. It divides. The background which
had become blue, changes to orange.
Clowly this mass spreads and falls in
glowing green with a strange blending
of the green and orange. It stops on
both sides as the center fades away. Then
the sides swell and grow larger. They
revolve slowly and fade. A vivid purple
bursts from above and blends into a car-
mine red color which moves from the
center downward to the base of the
screen and fades as it reaches that point.

After sitting thru one of these per-
formances and watching the blending of
the colors, one's appetite for color music
has been thoroly appeased. Of course,
there are those futurists who “interpret”
the color music for the regular organ.
and who thought it was a pleasant suh-
stitute; but to the majority, it fell far
short of this point.

Mr. Wilfred claims that the composi-
tions bear no relation to music or sound
at all, and in this statement he is thoroly
in accord with the opinion of the writer!
The effects, as one would summarize
them, are beautiful, mobile color com-
binations intended more for the extreme
modernist than for the real lover of art.

To some individuals red suggests sweet
peace, to others rage of passion and
rampant, to still others warmth and com-

fort, and last but not least, hate. There-
fore, the effect on different individuals
would depend upon their interpretation
of the colors and the forms and shapes
of the colored masses.

Mr. Wilfred would say nothing at all
about the “Clawilux,” for that is what he
calls his instrument, and refuses to give
any information as to the manner in
which it is worked. Nevertheless, the
author of this article managed to get in-
formation which even the inventor him-
self would not give and, therefore, the
following details with reference to the
mechanism employed are given.

Just a Few
June Articles

Frederick Winsor—First Gas In-
ventor.  With a picture of the first
commercial illuminating gas plant,
showing how it worked. By Edwin I.
Haines, B. Sc.

Building a Color Organ.
wel Comulada.

Wood Alcohol—How to Detect It.
By Dr. Ernest Bade.

Home-made Electric Cooking Uten-
stls. By H. Winfield Secor.

Radio-frequency Amplification for
Amateur Reception. By Arthur "H.
Lynch.

By Man-

Secret Telephone  Aids  Public

Speaker.

Plants and Animals That Forecast
the Weather.

Carrillons in Belgium. By Marinus

Cook.

Polariscope Made From a Micro-
scope.

Marionettes and How They Work.

Freak Movies—Some new photo-
graphs and tricks that will interest you.

Storage “B” Batteries—How to
Build Them. By Joseph H. Kraus.

How to Build a Double Neck
Guitar. By C. L. Edwards.

And the uswal “live” Radio Depart-
ment, with articles of interest to
all Radiophone broadcast enthusiasts.
Twenty articles. Don't miss ‘em.

The organ itself has four spot lights
secured to one side. These spot lights
are provided in front with a screen
divided into three parts; the top third is
covered with a colored gelatine, and the
middle third is blank, while the lower
third of the same screen is colored dif-
ferently.

These screens slide up and down in
front of the spot lights. In front of the
lamp of the spot light is a prism which
may be inclined or twisted, and the prism
may likewise be shifted with regard to its
proximity or height, in front of the lamp
of the spot light. All four spot lights
are focussed upon the center of the
screen, so that one image may be pro-
jected over the other, and so that their
colors may be varied as desired or com-
bined if thought favorable.

Attached to the moving color screen
is a thin wire cable whose end is at-
tached to a drum and is well counter-
balanced by a weight. These drums are
clearly shown in our photograph, and
the inventor, by playing upon them, shifts
the screens up or down by moving any
one of the five disks, causing the cable
to take up or release the sliding color
screen.

The intensity of the light is varied by
six rheostats, three at the right and three
at the left. of the player. Two flood
lights form the background lighting effect
of the device. These are located at either
end of the screen and are operated in a
similar manner to the color apparatus.

It stands to reason that many combina-
tions are possible with prisms which can
be shifted in front of the light, with ob-
jects which may likewise be moved, and
with a three-color screen varying from
perfectly transparent to a very intense
color at both ends, which moves in front
of the flood light, and with regulating
rheostats to vary the intensity of the
light, and four different form-throwing
spot lights.

Mr. Wilfred requires a current supply
of two hundred amperes when installing
his instrument. Just why he demands a
two-hundred ampere switch and fuses.
and only uses about eighty or one hun-
dred as shown by ammeter readings, is
rather difficult to understand.

The instrument is played by all five
fingers on the white disks, which are
shown in the photo, and which are num-
bered to correspond with the code music
sheet prearranged by the inventor. Both
hands may be used to operate the disks.
or one hand may control the rheostats
on either side of the plaver, who sits
sideways with respect to the screen and
the audience. Further details of a color
organ are given on Latest Patents page.

How to Apply Imagination to Inventions

There are two kinds of imagination with
which inventors are anointed. One is the
flighty, impossible, transient kind; and the
other is the practical. workable, down-to-
earth kind that matures into a finished con-
ception when the test of logic is applied.

Those who let their imaginations run
away with them into the far-fetched, com-
plicated. impractical ideas cannot hope to
arrive at a successful improvement preg-
nant of any worth-while results.

It is one thing to close the eyves and
dream of having some successful creations,
and quite another to dream or imagine
them, set them down into workahle form
and reap the benefits that invariably result

By JAY G. HOBSON

from conscientious attention to details. and
the painstaking labor for perfection of the
article or machine that is desired to be sold.

The inventor will always get out of his
imagination and creative efforts exactly as
much as he puts into them. In other words
if he uses the slogan: “How little for
how much.” The law of compensation
will most assuredly reward him with the
amount for the “little much” that he gave
to the idea.

But. on the other hand. if the inventor
adopts the slogan: “How much for how
little,” and sticks to it thru thick and thin,

idea for the LITTLE that it returns him,
he will be happily rewarded with a better
invention, greater fame and a larger for-
tune than is possible under any other prin-
ciple. .

Adopt the slogan: “Not how little for
how much, but how much for how little.”
tack it on tight to your memory, read it
at least once a day, practice it as you read
it, and dollars to doughnuts vou'll be more
successful  with  your inventions and
imaginations than otherwise. Learn to
study evervthing yonu sce—why and how
does it work? New ideas form from such

and truly strives to put MUCH into his observations.
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LiftskivelLeviat!

anslkt romSea

By GRASER SCHORNSTHEIMER

T is provided in the naval treaty that

the United States may complete two

of the battleships of the 1916 pro-

aram.  This came about as a result

of the clash with Japan over their
newest and largest hattleship, the Muisu,
which that nation may now retain.  The
British may build two entirely new ships,
as none arc under construction in British
shipvards.

We will complete two battleships of the
West Virginia type. They are the Colo-
rado, building at the yard of the New
York Shipbuilding Company at Camden,
New Jersey, and the West Virginia, huild-
ing in the vard of the Newport News
Shipbuilding Company. The first vessel is
close to 80 per cent. complete and the
second ahout 65 per cent. finished. It will
cost about $7.000.000 to complete hoth
ships, about $£35,000.000 having already been
spent on them. The Colorado should be
finished this year and J¥est Virgina next.

They are very fine ships of excellent de-
sign. The West Virgima is 624 feet long.
over all, and 600 feet Jong on her designed
water line at normal load displacement.
The water line beam is 97 feet 3% inches
and her mean draft is 30 feet 6 inches.
The displacement with the normatl Toad of
food, supplies and oil aboard is 32,600 tons,
as compared with 35,000 tons for the Jap-

NAVAL EXPERT

anese Mutsu, and 43,000 tons for the Brit-
ish ship //ood. The full load displacement
of our ship is a little better than 33.500
tons. In this state the vessel will draw
about 32 feet of water.

High freeboard will characterize the
vessel, giving her great scaworthiness and
she will he a very stable gun platform, a
vital feature for any type of warship.
Also, she will have the clipper bow, which
sets Yankee warships in a class apart. The
fine hull lines will probably allow her fo
exceed her designed speed by a kuot or so.

The mechanical equipment of these ves-
sels is the best made by man. The mam
cngines of the West Virginia will be Gen-
cral Electric steam turbines, while those of
the Colorado will he Westinghouse steam
turbines. The boilers will be fitted to
burn oil only. Great clectric generating
sets will be driven by the turbines and they
will supply the clectric power for the
clectric motors, which in turn drive the
vessel’s four great propellers. These mo-
tors will have a shait horse power of only
28900 to drive these 32.600-ton ships at
a speed of 21 knots, and they can he con-
trolled irom the bridge by practically the
same apparatus with which the motorman
of the subway train controls its speed!
Also, the vesscls will have electric steering
devices, controlled from the bridge, making

them electric ships in all that it implies.
And all these things contribute to the tact-
ical value of the ships.

The electric drive and control cnables a
ship to mancuver very rapidly at the con-
trol of the officers on the hridge or in the
conning tower. A mine field is sighted
near at hand while the vessel is running at
full speed. Within a few hundred fcet the
vessel can be turning and reversing and so
is out of danger. This could not be done
under the old systems. And ther, the same
situation presents itself in dodging tor-
pedoes and aircraft bomhs. The electric
drive is really a part of the ship’s protec-
tion, as it makes the vessels doubly difficult
targets.

But the main battery of the West Vir-
ginda is marvelous. She carries cight 16-
mch guns in four turrets, two forward and
two aft, one firing over the top of the
other and all on the center line of the ship.
Thus it is possible to concentrate four 16-
inch guns ecither fore or aft, and all of
the eight guns on either broadside. Gun-
nery officers agree that this arrangement is
by far the best, making for superior ac-
curacy.

The 16-inch guns carried on this vessel
arce 45 calibers long and fire shells weigh-
ing 2,098 pounds each at a velocity or speed
of about 2,700 feet cach second. Trans-

-
l

Fast Armored Scout Cruisers Demonstrated That They
of the Naval Treaty Recently Signed by All of the Big Powers, t
The Appearance o
Afloat, Measuring 556.5 Ft. Long Over All, with a Be
Electrically Driven Owing to the Greater Weight of the Machinery for the Comparatively Smaller Weight of These Vessels.
Steam Turbines, Using Oil as Fuel in the Boilers, the Turbines Developing 90,000 Horse-power to Give a Speed of 33.7 Knots.
ent Appropriation to Cover the Construction and Completion of These Ten Scout Cruisers.

the Sea Are Under Construction.

heimer Points Out, That Congress Will Provide a Suffici

f These Scout Cruisers Is Seen From t
am of 55 Ft., and a Draft of 1414 Ft., at a Normal Displacement of 7,500 Tons.
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Were Extremely Valuable in Many Kinds of Naval Work During the World War, and Under th
he United States Is Allowed Ten Scout Cruisers, and This Number of These Fast Terrors of
he Above Official Naval Photograph. They Will Be the Finest Scouts

TRy o |
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These Ships Will Not Be
They are Dcsigned to Be Driven by
1t Is Hopeful, as Mr. Schornst=
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According to Present
Naval Plans, the United
States Will Complete
Two Battleships of the
West Virginia Type; They are the Colorado,
Being Built at Camden, N. J., and the West
Virginia, Being Constructed at the Shipyard
of the Newport News Shipbuilding Company.
As the Accompanying Illustration Shows,
Qur New Battleship, the West Virginia,
Carries a Tremendous Big Gun Battery
Composed of Eight 16-Inch Guns in Four
Turrets, Two Fore and Two Aft, One Firing
Over the Top of the Other, and All on the
Center Line of the Ship. This Powerful
Dreadnought Can, Therefore, Concentrate
Four 16-Inch Guns of Her Main Battery,
Either Fore or Aft, and All Eight Guns on
Either Broadside. The 16-Inch Guns to be
Carried on the Colorado and West Virginia
are Forty-five Calibers Long and Fire Shells
Weighing 2,098 Lbs., Each, at a Velocity of
2,700 Ft. per Second. Transforming the
Total Energy from the Eight Guns When
Fired in a Salvo or Together, We Have the
Tremendous Total of 235,102,500 Ft. Lbs.,
or Sufficient to Lift Five 50,000 Ton Ocean
Liners From the Sea or the Height of a
Man. The Shells From These Big Guns
Can Penetrate 30 Inches of the Hardest and
Toughest Armor at
Close Range, and at a
Range of Ten Miles
They Can Penetrate
the Heaviest Armor
Afloat Today. These
Battleships  Will Be
Electrically Driven,
and Oil Fuel Will Be
Used in the Boilers

A

form this into foot-pounds—235,102,500 or
117,551 foot-tons—and we have enough
energy to lift five leviathans five feet in
the air at one blast of the West Virginia’s
main 16-inch battery. These guns can
penetrate 30 inches of the hardest and
toughest armor at close range, and at a
range of ten iiles they can penetrate the
heaviest armor afloat today.

Fourteen 51-caliber 5-inch guns compose
the secondary or anti-destroyer and anti-
submarine battery. They are mounted
seven on each beam and are capable of
scoring many hits, as the rate of fire of
these guns is very high. Their projectile
is large enough to put any destroyer out of
commission or to destroy any submarine
with a single hit.

Today, much attention is being given to
defense against aircraft. True, we have
found that if a battleship of a semi-
obsolete type does not resist air attack or
even maneuver against it, the ship will be
sunk. But a thoroly modern ship, like the
West Virginia, is capable of maneuvering
rapidly against them, and she also carries
four of our new semi-automatic 3-inch, 50-
caliber anti-aircraft guns on high angle
mounts. These guns are extremely rapid
firers and much more dependabie than
automatics. They can keep far more than
the bombing area over the ship filled with
shell fragments. And as the bombing area

-
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over the attacked vessel is the only place
from where a hit can be scored by aircraft,
it is doubtful if an enemy would Trisk send-
ing planes against such vessels.

The ships’ torpedo batteries consist of
but two submerged torpedo tubes each.
Compared to the more recent vessels in the
British and Japanese navies, this is not a
heavy battery, but it must be remembered

that this vessel is one of the 1916 program -
and that ordinarily a battleship is built in -

three years, not six. In addition to the
guns mentioned above, the West Virginia
carries four supplementary 6-pounders
which may be used for off-shore work and
saluting,

Both the Colorado and West Virginia
are very well protected. The armor con-
sists of the usual heavy belt, barbette, con-
ning tower and turret armor, supplemented
by special deck protection of heat treated
steel. It is said that there are no less
than three heavy decks protecting the
vitals of the ships. It is to be seen from
this that aircraft bombs would have great
difficulty in penetrating. The protection
against bombs, torpedoes and mines is
unique. There are no less than three sep-
arate and distinct hulls.

About 1,400 officers and men will be
necessary for the crew of the West Vir-
ginia. But with Congress cutting the al-
lowance of men for the navy to less than
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half what it should be, it is doubtful if
these new ships, the finest we will have, if
Congress lets us have them, will receive
their full complements. Possibly they will
be unable to put to sea because of the lack
of fuel as well as men. This is a condi-
tion in which every layman should interest

-himself. We a¥e having a reduction of ar-

tmaments by international agreement, but
Congress is disarming the United States
without any international agreement on the
subject by not allowing the navy to main-
tain the ratio and ships provided in the
Naval Treaty.

These vessels will not be the most
powerful ships in the world. However,
they will be the most powerful ships we
may have under the Naval Treaty and they
must be completed.

Many times has it been charged that our
naval authorities demanded too much, that
they have asked for ships for which there
was no need. The Disarmament Confer-
ence proved the contrary. For many years
the General Board has recommended air-
craft carriers, fast cruisers and flotilla
leaders without success. Congress would
not believe that they were necessary. At
present the British, Japanese, French and
Italians have these ships, and so it was
only fair that the United States was al-
lowed to build them by the Naval Treaty.

(Continued on page 62)



A Tropical North Pole

By C.S. CORRIGAN, C.E.

VERY school boy knows the
climate of the North Pole used to
be tropical. Great beds of coal in
the far north prove that for mil-
lions of years in the Carboniferous

Age its climate was just as warm as any
other part of the earth where coal 1s
found. The various plants and trees pre-
served in glaciers in Alaska and other
arctic countries show that the climate was
super-tropical up to the day they were
frozen; the excellent state of preservation
of dinosaurs and other prehistoric trop-
ical animals found in arctic glaciers proves
that they were caught in the ice while alive.
The movement of the glaciers ground all
vegetation, animals and surface rocks to
powder, so it is only a few that were
lifted clear of the surface by side pressure
before the general movement started, that
have been preserved for us.

It is less than fifty years since it was
first shown that the glaciers in ancient
times covered a great deal more of the
earth’s surface than at present; their de-
posits of glacial drift and the cutting
effect of their movements have been so ex-
tensively mapped and studied that their
location and area is quite definitely known;
but the number of glacier periods and the
cause of their forming is still a matter
of dispute among scientists.

Some geologists claim there have been
many glacial periods; others say only one.

Some astronomers claim they were caused.

by great variations in the earth’s orbit,
or of the equinoxes; some figure there is
a conical movement of the earth’s axis that
would bring a glacial period every 31,000

- Hundreds of
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It May Be That in Years to Come Engineers will Go

the Huge Blocks of Ice Being Towed to Warmer CI
Glaciers Is Seen from the Accompanying General View, T . i
Standing 287 Ft. High, with the]JHuge Ice Cliff of the Child’s Glacier,

years; no regular movements of the earth,
at great intervals of time, could have taken
place without there being more than a
thousand separate strata in sedimentary
rocks to prove it, but they have not been
discovered. Some think glacial pertods
were caused by great volcanic eruptions
that filled the atmosphere with dust and
so shut out the sun's heat. If so, glacial
ice would have been filled with volcanic
dust and the plants and animals covered
with it, but glacial ice and all objects in it
are clean.

Knowing that when the sun’s heat is
at a minimum, as at night, the air and
earth cool quickly; also knowing there are
at times gigantic eruptions on the sun,
such as sun-spots, that are dark and so
reduce the amount of heat and light com-
ing to us, it seems to me the only logical
explanation of the origin and progress of
the last (if there has been more than one)
glacial period, is that 40,000 years or so
ago there was such an exceedingly gigantic
eruption, or sun-spot, that the sun’s heat
was practically shut off from the earth.
Then in a few hours an awful sleet storm
started at both poles, and covered every-
thing with ice, like sleet storms do now-
adays. The cold wave extended so far and
lasted so long that nearly all the water
vapor in the atmosphere was precipitated
and covered the land with ice.

However, there was enough warmth near
the equator to keep things from freezing
sotid, or all animal life would have been
destroyed ; as water does not freeze until
cooled to its entire depth, it probably took
a long time for the great lakes to turn to

solid ice; great ocean currents like the
Gulf Stream and Japan current kept the
polar oceans warm, so probably they were
not frozen much more than at present. The
scarcity of water vapor in the atmosphere
greatly increased the evaporation from the
warm oceans; then the rapid flow of warm
air to the colder land regions made great
and continuous snow and sleet storms, so
the original ice glacier, only a few feet
thick, was soon covered with mountains of
snow, that by its own weight was com-
pressed into ice until the glacier was
thousands of feet thick, and weighed more
than a hundred million billion tons.

The gigantic sun-spot may have lasted
a week, or a month; at any rate it was only
a short time before the sun regained its
full light and heat-giving power; but ice
does not melt as quickly as it forms. It
takes ten thousand times as much heat to
melt a cubic foot of ice as to raise the
temperature of a cubic foot of air from
32° F. (freezing) to 88° F., the average
tropical temperature; so although the sun
immediately began melting the glacier in
the torrid zone, much faster during the
day than it re-formed during the night, and
much more of it each summer than was
made each winter, it took at least ten
thousand years to make the permanent
glacier recede as far north as the Great
Lakes, for estimates based on our most
reliable data show it would have taken that
long to move the glacial drift we find in
Illinois, Ohio and New York the 300 miles
it came from its original location in
Canada.

(Continued on page 75)

Great Ross Barriers an almost level cake of ice

500 miles long. Supposed tobe floati

r:ig. Sometimes

icebergs 5 miles long and % mile wide break loose
The breaks are almost vertical with no place toland ~ * J &
and are therefore called barrier

Wl e

Showing method of drilling wells and
shooling to break immense icebergs
loose to drift toward equator and meli

limes Where They Can Be Broken Up for Everyday Use. 1 A
as well as from the Insert Picture, Which Shows the Comparative Size of the Capitol at Washington,
Measuring 250 to 350 Ft. in Height.
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Northward for Their Ice and Start Breaking Up the Huge Glaciers in Some Such Fashion as That Illustrated,

The Vast Extent and Height of One of These



DISCS ARE MOVED
OUT OF CONTACT BY
o CLUTCH FEDAL -

SPFED
CHANGE
LEVER~

NEUTRAL

HIGH |

L.OW REVERSE

DIFFERENTIAL GEAR,

& EMERGENCY
'\ BRRKE DRUM

Practically Every Automobile in the World Today Has a Multiple Gear Transmission Box, With a Lever Projecting Out of It by the Driver’s Seat, for the

Purpose of Obtaining Various Speeds.
Eliminates the Awkward Gear Shift.

Here Is a Car That Is Different, and It Represents One of the Very Latest Developments in Fiiction Drive, Which
Not Only Does This Car Drive Much Simpler Than Gear Shift Types, but Where Three Speeds Only Are Obtainable
With the Average Auto, This Car Has a Hundred and More Different Speeds Available at Any Instant.

This Car Can Be Stopped in a Very Short Space,

Simoply by Shifting to the Reverse Position Quickly This Is Always Liable to Strip the Teeth from the Gears in the Ordinary Car.

Gearless Frictiom Drive Car

RACTICALLY all of the motor
cars designed for pleasure as well
as for trucking in this country have
cither a three or four speed gear
shift transmission linking the engine
with the rear driving wheels. As has been
pointed out in a previous article in this
journal, the gear shift car is not the best
solution of the problem in hand, for the rea-
son that there are power transmission losses
in these gears, and secondly, that it is more
or less difficult to learn to drive and handle
such a car. Mr. C. W. Kelsey, of New-
ark, N. J., has designed and is building a
new motor car, having a perfected friction
transmission of the type shown in the ac-
companying drawings. We have always
had great faith in a motor car, espe-
cially for those built for pleasure, that
would be as simple and natural to drive as
our express wagon, in which we used to
coast down hills when we were kids.
This 1s the exact idea that Mr. Kelsey

set out to meet, and while we have had fric-
tion transmission cars before, we were par-
ticularly imprest with this latest design
of this type of automobile, after inspect-
ing it at the automobile show in New York
City a short time ago. There are no
universal joints, connecting shafts out of
line with cach other, in this car to waste
power, such as we have in the ordinary
car, which are both awkward and wasteful
in transmitting power. The engine is
coupled directly to the driving shaft with-
out any universal joints, and on the rear
end of this shaft is mounted on run-way
bearings a powerful, round, flat driving
dis¢, as the drawing shows. A clutch
pedal moves this disc into or away from
contact with the sturdy friction wheel,
which is slidably mounted on a jack shaft,
containing hesides a differential gear an
emergency brake drum also, as shown in
the illustration. There are two foot-pedals,
one for the friction disc clutch effect, and
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one for operating the service brakes on the
rear wheels; besides these there are but two
levers, one, which is rarely used, i1s for con-
trolling the emergency brake, and the sec-
ond lever is for the speed changes and re-
versing. This lever has a button in the
handle, and it is used as follows:

With most friction drive cars, it has gen-
erally been the plan to effect the changing
of the speed by simply moving the friction
wheel control lever back and forth, once
the clutch had been let in by releasing the
foot clutch pedal. But Mr. Kelsey has
designed his car somewhat differently. You
press in the clutch pedal, as in all other
cars, to disengage the disc and friction
wheel, while the car is standing still, and
you move the speed control lever forward
to the desired speed at which you want to
start off, say five to eight miles an hour,
and then let in the clutch by releasing the
foot pressure. When you want to change

(Continued on page 64)



By ISABEL M. LEWIS, M. A.

Y the application of a new method

Drs. St. John and Nicholson of

Mt. Wilson Observatory have

shown recently that not even a

trace of the lines of oxygen and
water vapor are to be found in the spec-
trum of Venus.

In the spectrum of the sky, which is
the spectrum of sunlight that has passed
thru the earth's atmosphere, there are a
number of lines known as telluric lines
that originate in our own atmosphere.
These are dark lines produced by absorp-
tion of the sun’s rays by elements that
exist in the gaseous envelope of the earth.
Now the spectrum of Venus should con-
tain all of these lines that originate in our
own atmosphere, since the light from the
planct must pass thru the atmosphere be-
fore it reaches our eyes. It should con-
tain in addition lines of elements that exist
in the atmosphere of Venus, for the light
that we receive from Venus is reflected
sunlight that has penetrated to a greater
or less depth into the atmosphere of Venus
before it is reflected to us.

In the past, spectra of Venus have been
taken with a dispersion so low that lines of
the same elements existing in our atmos-
phere and in the atmosphere of Venus
coincided. If certain substances, say oxy-
gen and water vapor, existed in the atmos-
phere of Venus their presence would be
revealed to us only thru increase in the
intensity of the lines of the same substances
in our own atmosphere. This method did
not give satisfactory evidence either in
favor of or against the possibility of the
presence of oxygen in the atmosphere of
Venus.

By increasing the dispersion of the lines
of the spectrum, which can be accom-
plished by using a train of prisms, instead
of a single prism at a sacrifice of a certain
per cent. in brightness or intensity of all
the lines, it is possible to separate the lines
of the elements that originate in the at-
mosphere of Venus from the lines of ele-
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of U. S. Naval Observatory, Washington, D. C.

Oxygen and Water
Vapor Absent from
Atmosphere of
VYVenus

ments that originate in our own atmos-
phere. The large relative motions of the
earth and Venus in their orbits cause the
lines originating in the atmosphere of
Venus to be completely separated from
corresponding lines of the same elements
originating in the atmosphere of the earth,
provided a sufficiently great dispersion of
all spectral lines is employed.

By using this method Drs. St. John and
Nicholson were able to separate completely
the lines of elements and compounds in
the atmosphere of Venus from the corre-
sponding lines of elements in the earth's
atmosphere. They found out in this way
that water vapor and oxygen were entirely
absent from the spectrum of Venus. This
was a most surprising discovery since it
has generally been considered that the high
reflective power of this planet arises from
the presence of dense clouds in its atmos-
phere. That Venus possesses an atmos-
phere that is at least as dense as that of
our own planet there is not the slightest
doubt. There is abundant proof of this
fact. Upon the rare occasions when this
planet has transited the sun, a luminous
ring due to the presence of an atmosphere,
has always been observed surrounding it.
Moreover, when the planet is near inferior
conjunction with the sun and shows
the crescent phase, the horns of the cres-
cent are seen to extend considerably be-
yond its diameter. Also when the planet
1s very nearly in line with the sun, a thin
line+of light has been scen at times about
its circumierence due to the shining of sun-
light thru its atmosphere. To this we may
add the observations of faint lights on the
side of the planet turned away from the
sun which have been attributed to elec-
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trical displays in the planet’s atmosphere
similar to the auroral displays on our own
planet. The albedo or reflecting power of
Venus, moreover, is much higher than that
of the surfaces of Mercury and the moon
which have practically no atmospheres and
reflect light to us from a rough surface
unclothed by extensive atmospheric gases.
The reflective power of Venus is about
cqual to that of white thunderheads bril-
liantly illuminated by a summer sun. The
absence of any definite markings on the
planet’s surface is additional proof that we
are looking upon a dense atmospheric cov-
ering rather than upon the actual surface
of the planet.

It is possible that the failure to find
either water vapor or oxygen in the ex-
tensive atmosphere of Venus may arise
from the fact that these substances lie
close to the surface of the planet and their
presence is masked by the intensity of the
reflected light from the outer layers of the
planet's atmosphere. In the case of our
own planet it is known that a very high
percentage of the light from the sun that
enters the outer atmosphere is reflected
back into spaces without first penetrating
to any great depth in the atmosphere. If
we were viewing our own planet from an-
other world, particularly a world clothed
with a dense atmosphere of its own, such
as Venus, it is doubtful if we would be
able to make out any detail on its surface.
Undoubtedly a large percentage of the
light that is reflected from this planet, the
earth, to Venus has never penetrated the
lower strata of our atmosphere.

In our atmosphere water vapor and
clouds lie close to the surface. Clouds are
rarely found at higher elevations than
about seven miles. It is uncertain to what
Leight the oxygen in the air extends, tho
of course it is far more extensively dis-
tributed than water vapor and occurs in
great abundance in the lower atmosphere.
It thins out rapidly with elevation above
the surface, however, and there is not a
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This Picture Diagram Shows the Different Positions of the Planet Venus With Respect to the Earth and Sun When Venus Is at Different Points in Its Orbit.

At Superior Conjunction Venus’ Disk Is Fully Illuminated by the Sun and This Phase Corresponds to That of the Full Moon.

We Now See the Full Disk of

Venus, but Being That It Is So Far Away and in Direct Line With the Sun It Is Not Ideal for Observation. At Inferior Conjunction on the Other Hand, Venus Is
in Front of the Sun and for That Reason Not Illuminated. In Order to See It, We Have to Look Right Into the Sun and the Planet, Therefore, Is Invisible to Us.
Its Greatest Brilliancy Is 36 Days Before or After Inferior Conjunction. We Now See the Planet Venus in the Form of a Crescent, the Same as the Crescent.

Moon.
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A—Direct Ray from Sun to Earth; the Spectrum of This Ray Contains Telluric Lines T Due to Absorption by Elements in Earth’s Atmosphere.
From Sun to Venus; the Spectrum of This Ray Contains Lines T! Due to Absorption of Light by Elements in Atmosphere of Venus.
Venus to Earth; Spectrum Contains Lines T and T! Due to Absorption by Elements in Atmospheres of Both Planets.
in Atmosphere of Venus T! Are Displaced Toward Violet End of Spectrum.

BY SCIENCE AND INVENTION

B-—Direct Ray
Bl—Reflected Ray From
If Venus Is Moving Toward Earth Lines

If Venus Is Receding From Earth Lines T! Are Displaced Toward Red End of

Spectrum. As a Result Lines of the ‘‘Same’” Elements in Both Atmospheres Are Separated in the Spectrum if a Wide Dispersion of the Spectrum Is Used,

sufficient supply of it at an elevation of
five or six miles to support human life
for any length of time. The composition
of our outer atmosphere is not known
definitely but it is generally believed that
there is an extensive outer shell of hydro-
gen surrounding the lower denser atmos-
phere of the carth.

It has been estimated that the atmos-
phere of Venus extends to a height of
about four hundred miles above the sur-
face of the planet and that it is even more
extensive than our own atmosphere and of
as great if not greater density. \Water
vapor and oxygen might lie, then, within
a comparatively thin layer five miles or so
i depth, close to the surface of the planet.

It is interesting to consider in connection
with this question of the composition of
the atmosphere of Venus the following
theory of the possible origin of the oxvgen
in the ecarth's atmosphere that has been
advanced recently by the Mt. Wilson as-
tronoiners.

It is well-known that in the earth’s crust
there are large quantities of unoxidized
material. The product of volcanic erup-
tions also contain much free sulphur and
unoxidized compounds such, for instance,
as carbon monoxide. This suggests that
the atmosphere of the earth was originally
deficient in oxygen. This is borne out hy
the fact that the outer lavers of the atmos-
phere of the sun are known to contain at
present very little free oxygen. tho oxides
of titanium and magnesium occur in sun
spots.  As the plancts are believed to have
been expelled from the sun by some cata-
clysmic outhurst aeons ago, it is conceiv-
able that they contained little free oxygen
in their atmospheres at the time of their
origin. because there was little frec oxygen
in the solar atmosphere with which to en-
dow them at that time.

How then did the earth obtain its pres-
ent abundant supply of oxygen? Con-
ceivably as a product of plant growth in
past geological ages, it has been suggested.
Oxygen is a product of plant growth and

there is sufficient carbonaceous residue in
the form of coal in the sedimentary rocks
of the carth’s surface, it has been calcu-
lated, to account for the present supply of
oxygen in the air. Has the earth, then,
produced its own atmosphere in the past
as a product of vegetable growth in geo-
logical times?

If this is so the other planets were prob-
ably likewise deficient in oxygen at the
time of their origin and the discovery of
oxygen in their atmospheres would be an
mdication of vegetational growth in past
ages. Certam planets are known definitely
to be incapable of supporting any form
of life at the present time. The major
planets Jupiter, Saturn, Uranus and Nep-
tune arc largely in a gaseous state at the
present time and have no surface crusts
so life of any form on these planets would
be impossible.  Mercury and the moon have
such a small mass and their gravitational
attraction is therefore so low that they
could not retain extensive atmosplieres per-
manently even if they were originally en-
dowed with them. Venus and Mercury are
the only two planets in the solar system
that may have surface conditions at all sim-
ilar to those on our own planct and it has
generally been considered that, of the two,
Venus is more likely to he in a condition
suited for the support of life than is Mars.
The discovery of the absence of the two
prime essentials to life in the atmosphere
of Venus is for that reason a decided sur
prise provided the light that has been
analyzed comes to us directly from the
surface of the planct or from the layers
of its atmosphere close to its surface.

Tt is possible that surface conditions on
Venus may be radically different from
what they are on our own planet. It is
still unknown whether Venus has a long
or short period of rotation since it is not
possible to observe definite markings on
its surface by which the rotation period
may be determined. The evidence at pres-
ent seems to be in favor of the long rota-
tion period. That is it is believed that
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the period of the planet’s rotation on its
axis equals the period of its revolution
around the sun. In that case the planet
always keeps the same face turned toward
the sun, and conditions on the surface of
the planet would he very different frem
what they are on the earth. On one sii>
of the planet the sun would never rise anl
on the other side it wonld never set. There
would be no seasonal changes and the
temperature would be constant at any one
place thruout the year since the planet’s
orbit is nearly circular. There would be
a tremendous flow of air-currents from the
hot illuminated side of the planet to the
cold unilluninated side but it would not
necessarily follow that all the water vapor
would be deposited on the dark side in
the form of ice and snow as some have
maimtained.  The moisture-ladened cur
rents would probably lose most of their
contents by precipitation  hefore  they
reached the side of the planet turned away
from the sun. The circulation of air-
currents between the hot and cold sides
of the planet would tend to equalize the
temperature and with the acid of the
blanketing ctfect of the atmosphere might
permit the development of vegetational
growth on the side turncd toward the sun.
The dark side of the planet deprived of
direct light and heat from the sun would
be unsuited to the development of organic
life.

It has been suggested by certain as-
tronomers that ‘the atmosphere of Venus
may be filled with dense dust-clouds raised
by the great winds that continually sweep
the surface of this planct as a result of the
great inequalities of temperature that exist
on the two sides. A dust-ladened atmos
phere might also result from excessive an‘
continual outbursts of volcanic activity.
On our own planet the effect of an un-
usual quantity of volcanic dust in th
air is to lower the surface temperature by
shutting out more of the short wave length
radiation of the sun.

(Continued on page 65)
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These Two Photos Show Opposite Side Views of the Electric Ice Skates Built by Mr. E. J. Kimble, Who Was Awarded the First Prize of $356.00, and Who,

Moreover, Was the Only Contestant Submitting Manuscript and Illustrations of the Ice Skates and Which He Actually Built.

Mr, Kimble Made Ten Miles

an Hour With These Skates, Using a 1/;th H. P. Motor and Storage Battery, with Belt Drive, Which Is Very Commendable Indeed.

$35.00 FIRST PRIZE AWARDED TO ERNEST J. KIMBLE
(ONLY ARTICLE SUBMITTED)

HAVE often thought that some of

the ideas which you published were

more or less dreams, one of the

most plausible, however, being the

construction of Electric Ice Skates.
Inasmuch as it would do no harm
to try to build such skates, I made an
attempt at constructing a pair and was
rather surprised at the phenomenal results
I obtained. The boys around here are
now delegating me to build similar skates
for them.

My construction varies slightly from
that described in your article. Instead of
rigidly securing the skate to a frame, 1
made a wooden base as illustrated in the
accompanying diagram. Upon one end of
this was mounted a wooden wheel (cov-
ered on both sides with tin), into which
nails were driven. Rigidly secured to this
wheel was a wooden disk grooved for a
belt. The entire

form almost with the shape of a shoe,
and clamped these into the regular skate
clamps. Into each of these wooden blocks
I drilled a hole three-quarters of an inch
in diameter and inserted carriage bolts.
These bolts were {further secured to the
motor plate and battery holder. This left
the skates free to move in any direction
and with sufficient play to even permit
of their tilting, in order to execute the
sharper curves.

An old pair of shoes were rigidly se-
cured to the wooden pieces held in the
skate clamps. 1 then obtained a one-fifth
horse power motor which was fastened
to the base and placed a storage battery
in back of this. This motor was likewise
fitted with a pulley wheel. At first 1
did not care to place a resistance into
the circuit in onder to gradually increase
the speed of the motor as I was in a hurry
to give the skates a test.

After I had made all arrangements for
a clear pond, and signed my will, I stooped
forward, reached over and turned on the
switch. The motor started, the belt slipped
around, and I went off with a slight jar
to the tune of ten miles an hour. I found
that the spiked wheel worked very effec-
tively, and the leather belt slipped just
enough to permit rounding curves without
decreasing speed, and also when starting
and stopping the device.

The battery consumption was very slight
and I had many enjoyable afternoons
buzzing around the pond without any exer-
tion, except that of carting the battery and
skates back and forth to and from the
lake.

(Editor’s Note—Mr. Kimble is certainly
to he commended on the simple manner
in which he built his successful electric
ice skates, here illustrated and described by

himself. The

rig was carried
by an ordinary

carriage bolt
for axle or
shaft.

Of course, 1
realized that if
I had used ball
bearings, and
constructed my
device along
finer lines, using
say, a one-quar- | s7or4GE
ter horse power  |/8R77£RY
motor, and a [}
chain as you
suggested, I
would have ob-
tained better re-
sults; but the
ice here does
not last very
long and it was
imperative that
the skates be
built  speedily
and given a
thoro test be-
fore the spring

thaws broke up SESLEIANEOTLT

the skating

editors who de-
signed the orig-
inal electric ice
skates thought
that the chain
drive was one
of the best, but
this is not so
easy to apply,
especially 1 n
country districts
where it is not
always possible
to pick up the
necessary
sprockets, etc.
The belt drive
1s a very good
solution of the
problem, and
either a roundor
flat belt could be
used, but pref-
erably the flat
belt, we think.
The wedge-
shaped leather
belt, built in
sections, as used
on several auto-
mobiles for
driving thecool-

grounds.
I then cut X R R . . . - -
: i This Drawing Shows How Mr. Kimble, Prize Winner of the *‘Electric Ice Skates’ Contest, Rigged Up His Belt
two pileces ©O Drive and Spiked Wheel With a !/sth H. P., 6-Volt Motor, Operating From a 6-Volt Storage Battery. The
wood to con- Wooden Frame Was Bent, but Several Other Ways of Getting Around This Difficulty Are Possible.
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ing fan, would
prove very good
for this purpose.
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Simple Commercial Articles Bent From Wire and Which Have Made Money for the Inventors and Manufacturers Thereof:

1 —-Steak and Chop Broiler;

2—Potato Masher; 3—Folding Coat Hanger; 4—Screw Driver; 5—An Excellent Example of Bent and Twisted Wire in the Form of a Corkscrew (But
as One of Our Staff Remarked, What Good Is It Now?); 6—Pot and Pan Cleaner, a Scraper Being Formed at the Bottom of the Wire Handle Where the

Rings Join It; 7—Coat Hooks; 8—Clock Chime Made of Flat Steel Wire; 9—Single an

Double Radio Receiver Head Bands;

10—Several Forms of

Paper Clips; 11—Tooth Brush Holder; 12—Pen and Pencil Holder; 13—Rubber Stamp Holder.

O most people a piece of bent wire

suggests no remarkable possibilitics.

To others, who have imagination,

it means a great deal. The other

day, a negro clevator man who had
been gazing at a wire fence across the
way from the building where he was
operating his elevator, thought that the
same fence held undreamt of possibilities,
so when he was not too busy running his
elevator, he thought intensely, and after
obtaining a few feet of the said fence
wire, he finally contrived a mouse trap
which he patented in short order. He
is now drawing fine royalties from the
results of his fruitful meditations.

In our illustration, herewith, we show
a number of articles, all of which are
made of bent wire. In figure 1 we sce a
household utility for broiling steaks made
entirely out of wire, In figure 2 is shown
a potato masher, while figure 3 depicts
a collapsible coat hanger. Figure 4 illus-
trates a screw driver and figure 5 is a
drawing of a corkscrew. Figure 6 is
another household utility for scraping and
cleaning pots and pans, the entire device
being made of wire. Figure 7 consists
of two coat hangers. A clock gong made
of flat steel wire is found in figure 8.
This is used in clock chimes. Figure 9
shows a possible idea for telephone receiver
head bands. while figure 10 portrays a
number of paper clips such as are used
in every office now. All of these are of
wire, The toothbrush holder shown in
figure 11 and the pen holder shown in

Washing

HY some persons require more food
\/ \/ than others was recently explained

in a scientiic manner by Dr,
Thorne N. Carpenter, physiological chemist
of the Carnegie nutrition laboratory. He
told what kind of work consumed the
greater amount of energy, putting dish-
washing ahead of other forms of house-
hold duties for women and sawing wood
as the hardest work for men.

Ironing is less hard than dishwashing,
said Dr. Carpenter, and washing is next.
In order, other tasks requiring less energy
were sweeping. dressing an infant, sewing,
crocheting and knitting.

The easiest task in his list of occupa-
tions of men was that of a tailor, In

figure 12 as well as the rubber stamp
holder in figure 13 are all made of the
same material.

These are cnly a few ideas which we
have picked out at random but there are
several million more. As a matter of
fact, there is no end of variety to what
can or cannot be made successfully from
We have no doubt that our readers

wire.

$100.00 IN PRIZES
First prize.......... ...t $50.00 in gold
Second prize.... ... avviiennn $20.00 in gold
Third prize..........ceveven $15.00 in gold
Fourth prize.......co0vvvnnn $10.00 in gold
Fifth prize......... 0coOGDao $ 5.00 in gold
DL 060 000000000000000000 $100.00

will be able to devise something new and
interesting that can he made from ordinary
wire, The one thing that is necessary
in order to win a prize is originality. In
other words, the idea must be new. The
article, appliance, or whatever else it
may be must not have been made before.
Variations of existing devices will not be
favored when the judges com= to sclocting
the prize winners.

Tt should be borne in mind that the
first prize will be given to a contrivance
which proves to be, in the eyes of the
judges, the most practical. This may be
a houschold appliance or some utility ar-

e
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ticle that is practical and can be used by
everyone,

It is not absolutely necessary that a
model of the idea be submitted with the
entry, but if the idea is complicated, and
cannot be clearly shown either in a draw-
ing, or photograph, a model would be
desirable.  Such a model can be made
of light wire, if it is impossible to make
it in heavy wire without expensive tools.
In all events a complete sketch must be
furnished by the contestant, a clear photo-
graph being desirable in case the model
is not submitted, and if the contestant has
actually made the article.

Manuscripts entered in this contest can-
not be returned. We reserve ourselves the
right to publish all worthy ideas that do
not win a prize hy paving regular space
rates.

In publishing the articles all rights re-
vert to the publishers except patent rights
which revert back to the inventor or de-
signer. Use only one side of the sheet in
writing. and use ink or typewriting. Pen-
ciled matter cannot be considered. Con-
testants can enter more than one idea into
this contest. It is open freely to everyone
except to manufacturers already producing
wire articles.

All prizes will be paid upon publication.
This contest closes at noon, June 15th,
at which time all entries will have to be in.
in order to be qualified. Should two con-
testants submit the same idea, the same
prize will then be paid to both. Address
all communications to Editor “Bent Wire
Contest,” care of this publication.

Dishes Hard On Women

order other tasks requiring more and more
energy in the form of food were book-
binding, shoemaking, metal work, painting,
carpenter work and chiseling a tombstone,
with wood sawing as the hardest.

Chewing gum recuires much energy and
should become a habit of those who would
be thin, he said. A man of sedentary occu-
pation, such as bookkeeper, needs to eat
more meat in order to provide bodily
warmth than a man engaged in hard out-
door labor. The latter is kept warm by
his hard work and should have more of a
vegetarian diet.

The amount of energy required to climb
to the top of the Washington Monument,
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some 555 feet, would be provided by cating
half a doughnut, or six unsalted peanuts.
or five olives, or four pretzels. Every
time one consumes an ice cream soda, it
requires the same amount of energy in
the form of heat to raise it to the tem-
perature of the body as would be con-
sumed in lifting a ton of coal three
stories high, he declared.

The lecturer confirmed as a result ob-
tained by scientific experiment the popular
belief that persons get fat because thev
eat more than they need. As he stated
it, more calories are consumed than the

“body utilizes in work, and the oversupply

is stored.




First Prize $25.00
ELECTRIC WINDSHIELD WIPER

This description and diagram is oi an
automatic, quiet and efficient windshield
wiper which I have made and used on my
car for some time.
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Automatic Windshield Wiper, Comprising a

Standard Wiper With a Belt Pulley and Crank

Shaft Arrangement as Illustrated. A Small

Battery Motor Placed Under the Cowl, With Its

Pulley Projecting Thru the Dash, Drives the Upper
Pulley by a Round Leather Belt.

A small six-volt motor is mounted in
the center or just below the center of
the windshield. This is connected to a
two-inch pulley which is fastened to cne
end of a small axle. This passes thru two
metal discs which are mounted on oppositz
sides of the windshield. On the other end
of the axle is fastened a small wheel which
is connected to an ordinary windshield
wiper by means of a connecting rod. All
metal parts must be kept free from the
glass by rubber bases to eliminate vibration
and unnecessary noise.

The electric current may be taken direct
from the battery or tapped from the dashi-
light.

Contributed by

B. H. BUTTERFIELD.

Hsual.
Horn Button-.
Clutch Fealdl, l_@
Frber: 1
Brass Spring’| \\W1ch Croumd
Ground .
ofrber
Clutch Pedal~. —Ground

TOP VIEW OF PEDAL

When Driving in Heavy Traffic it is Often Desir-
able to Keep Both Hands on the Wheel and_Still.
be Able to Sound the Horn. This Can be Done
by Simply Pushing in a Trifle on the Clutch Pedal,
When the Auxiliary Contact Spring for the Horn
Circuit Here Shown is Used. When the Usual
Horn Button is to be Employed, the Pedal Circuit
Switch is Opened.

NOTICE TO CONTRIBUTORS

INDLY note a change in this contest.

For the coming months we would

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

ELECTRICITY ON THE CAR

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

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

You will be more apt to win a prize if
you will design the device yourself, and
make a photograph of it, sending the same
to us. Jdeas are all right, but the reader
wants to see that the device actually has
been made, and WORKS.

The following prizes will be paid:

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

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

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

tion.

Second Prize $15.00
FOOT SWITCH FOR HORN

In the illustration below is shown a
device which I have found very useful
while driving an automobile in heavy traf-
fic. One often gets into a position where
he has to have both hands on the steering
wheei and blow the horn at the sane time,
to warn people in front of him.

The diagram shows a horn circuit where-
by the horn can be blown by merely press-
ing down the clutch pedal a little way.
When you do not desire to use the clutch
pedal to blow the horn, open the switch
as shown, and the horn can then be blown
by the horn button originally installed on
the machine. Now when you get into
heavy traffic, simply close the switch in
circuit with the clutch pedal and keep
your left foot on the clutch. When you
desire to blow the horn, press down the
clutch pedal slightly with your foot. The
pedal will then make contact with the
spring at the end where the spring is bent,
causing the horn to blow. When you desire
to stop. press the pedal down and the
spring will no longer make contact with
the pedal and, therefore, the horn will not
blow while you are stopping.

Contributed by HAROLD KAECK.

Third Prize $10.00
AUTOMATIC AUTO TROUBLE
LIGHT

The automatic automobile trouble light
consists of trouble lamp 1, fuse and fuse
cut-out 2, wire reel switch 3, contact 6,
and necessary wiring.

When switch 3 is in the automatic posi-
tion, thereby making contact between 5 on
fuse, and a short-circuit or ground takes
place in any part of wiring on the automo-
bile, fuse 2 will blow, thereby lighting
trouble light 1. By grasping trouble light
and releasing same from its clip holder one
is enabled to carry the trouble light to
any part of thc automobile owing to
twelve feet of flexible wire being wound
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As soon as short-circuit or ground

on reel.
is remoyed and a new fuse installed, trouble
light will automatically extinguish and run-

ning lights will light. If it should be de-
sired to make use of trouble light to make

ol

/«?7\,4.

L/ 2lilruse

_ |y Storage Batter, 3
K |

Head Light's,].

Automatic Trouble Light—When the Fuse Blows
Thru Some Fault in the Circuit, Such as a
“Ground” or Short-Circuit, the Trouble Light
Automatically Lights Up. If This Trouble Lamp
is to be Used Otherwise, it Can be Lighted by
Simply Turning the Switch Lever 3, to Point 6,
Instead of Point 5, at One End of the Fuse. Six
to Ten Feet of Flexible Cord is Reeled up on the
Drum, Current Being Fed to This Cord Through
Two Brushes, Via the Shaft and an Insulated
Contact Ring and Brush on One Side of the Drum.

mechanical repairs without interfering
with the running lights, it is only necessary
to turn switch 3, thereby making contact
between blade and contact 6, at the same
time breaking contact at 5.

When switch 3 is in the automatic posi-
tion trouble light is shunted across fuse
and will light as soon as fuse is blown.
When the switch is on the “on” position,
contact between 5 and 3 is broken and
contact is made between 3 and 6.

This outfit can readily be installed on all
electrically equipped cars, all connections
being made behind the dashboard without
running any wires to the storage battery.

Contributed by FRANK G. DuROY.

CARBURETOR LOCK

My idea is illustrated in the cut below.
Drill and fap a small hole on a level with
the top of the float valve in the carburetor.
When the valve is seated or the natural
position on the engine is stopped, put a
small brass screw thru the hole and screw
it tight. This screw should be just long
enough to hold the valve down. One or
two turns to the left releases the valve.
When the screw is tightened it appears to
be part of the carburetor and will fool any
petty thief.

Contributed by

T. HARTLEY HALSTEAD.

Secret screw

A Thief-Proof Stunt Which Will Foil Many an
Attempt at Stealing the Car, in the Form of an
Innocent Looking Screw Threaded in the Side of
the Carburetor Shell, so That a Couple of Turns
With a Screw Driver Will Release the Float and
Valve When the Car is to be Started by the Owner.
Normally, the Screw Would Pass Unsuspected and
Appear to be Part of the Carburetor Assembly,
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Student Performing Experiment in Precipitating Lead Chlorides

Using the Spigot Suction Pump to Filter by Vacuum

Practical Chemical Experiments
By PROF. FLOYD L. DARROW

HERE is no division of chemistry

which appeals so strongly to the

beginner as that of gqualitatiove

analysis. When he reaches this

point in his chemical career, he
begins to think he is becoming a real chem-
ist. And it is certainly true that qualita-
tive analysis is of fundamental importance.
It logically follows the elementary course
and precedes quantitative and special work.
Any student who has consistently followed
this series of articles, which have now
been running for more than two years, is
ready to take up qualitative work. Espe-
cially is this true if in conjunction with
them he has studied some standard book.
It cannot be emphasized too strongly that
any real success in chemistry must have a
broad foundation and a thoro knowledge
oi fundamental principles. Learn all about
general chemistry. Make your informa-
tion just as complete as possible. A mere
analyst simply follows a mechanical
routine. He may be very skillful, but he
must unite with this skill breadth of
knowledge, if he is to do any of the big
things in the chemical world. When your
knowledge and technical training are so
full and accurate that you can solve, first-
hand. real industrial problems that are
presenting themselves to manufacturers
every day, then you can command your
own salary.

Purpose of Qualitative Analysis: Quali-
tative analysis seeks to discover what ele-
ments and chemical groups are present in
some substance and also what ones are
absent. It is just as important, and fre-
quently more so, to know what is absent
from a given sample as to know what is
present. Often the purpose of a qualitative
analysis is to determine what impurities
may be present in a substance the genecral
composition of which is known. For in-
stance, you might wish to determine the
presence of charcoal in manganese di-
oxide, or that of alum in baking powder.
The applications of this interesting branch
of chemistry are innumerable.

Methods of Procedure: Before we start
upon the preliminary work of analysis, it
will be best to review briefly the general
methods of manipulation.

Precipitation is one of the most fre-
quently used methods of separating and de-
tecting substances. Before you can recog-
nize the presence of an element you must
get it into the form of some compound
whose characteristics are well known and
which serve to identify it with certainty.

Qualitative Analysis
Paper I

Such compounds are most often insoluble
substances called precipitates. Precipita-
tion is the process of bringing together two
solutions and obtaining an insoluble com-
pound. For example, if we add a solution
of barium chloride to a solution of sodium
sulfate, we shall obtain a precipitate of
white, insoluble barium sulfate.

letration After a precipitate has been
formed it is usually necessary to separate
it from the liquid in which it is suspended.
This process consists in pouring the liquid
containing the precipitate upon a folded
filter paper placed in a funnel. In doing
this allow the mixture to flow down a
glass stirring rod, so as to avoid spatter-
ig; keep the rod down in the funnel.
(See Figure 1.) To prepare the filter
paper so that it will fit your funnel, fold it
in half, and then fold it in half again.
When you open it, there will be three
thicknesses of paper on one side and one on
the other. It will then exactly fit your
funnel, and to promote rapid filtration this
foldmg must be done neatly and carefully.
As you put the filter in your funnel, fit it
down to the sides of the glass and, hold-
ing it there with the foreﬁnger wet it.

Suction filtering is highly desirable as a
time saver. When precipitates are heavy.
as they are bound to he in the work that
follows in this and succeeding papers, or-
dinary filtration is a very slow and tedious
process. But if you have running water
and a faucet, preferably of the goose-neck
type, it is a simple matter to use an as-
pirator and greatly hasten the operation.
For this it will be neccssary to have a
side-neck Erlenmeyer flask and a small
aspirator to attach to the faucet. Place a
one-holed rubber stopper carrying a funnel
in the mouth of the flask and connect the
side-neck to the aspirator by means of rub-
ber tubing. Place the mixture to be filtered
in the funnel, being careful not to allow
it to come above the filter paper. Then
turn on a small stream of water; this
produces suction beneath the filter and
greatly hastens the process. If the suc-
tion is made too great, a hole will appear
in the tip of the filter and the process
will have to be repeated. A double thick-
ness of paper is sometimes useful in avoid-
ing this. See Figure 2

Decantation consists in allowing a liquid
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centaining a precipitate to settle and then
pouring off the clear liquid. This may be
done to advantage where the precipitate is
heavy and quickly settles. Decantation and
filtration may often be combined.

W ashing precipitates is one of the most
vital processes in qualitative analysis. A fter
you have your precipitate upon the filter,
it will still be saturated with the 11qu1d
from which it has just been filtered and
this must be removed. This is accom-
plished by filling the filter four or five
times, generally with siot water, and allow-
ing it to run completely thru after each
addition. The washings are usually tested
with a suitable reagent to determine when
the process is complete.

Right here is a good place to emphasize
the fact that in qualitative analysis the ut-
most cleanliness must be observed at all
times. Apparatus must be perfectly clean
and the water used for all purposes ought
to be distilled. Distilled water may be
unavailable, however, but that need not
discourage anyone from carrying out these
experiments.

Reagents are the chemical substances
used in bringing about the reactions em-
ployed in the processes of analysis. These
will be mostly in the form of solutions,
and as the work procecds the experimenter
should provide at his laboratory desk
neatly labeled reagent bottles, which will
always be ready for use. After pasting
the labels on the bottles it is best to shellac
them so as to prevent the liquids from
removing the ink or label.

The blowpipe, as we shall sce, will be
frequently employed to give important in-
dications of substances which may be
present.

Detection of Metals

Qualitative analysis proper has to do
with the detection of the metals and acid
radicals of inorganic compounds. This
work can be arranged into a very system-
atic_course of procedure. Organic analy-
sis is a much more difficult process because
of the almost infinite number of organic
substances. But we shall not have any-
thing to do with that branch of the work
for some time.

The first division of qualitative analysis
comprises the systematic determination of
the metals. For this purpose the metals
are divided into five groups depending
upon the solubilities of certain classes of
their compounds. This classification fol-
lows:

. e .



34

Group I. Metals whose chlorides are in-
soluble in water and dilute acids. These
are lead, silver and mercurous mercury.
(Mercury has two series of compounds—
the mercurous and the mercuric. It is
only the mercurous chloride that is in-
soluble.)

Group II. Metals whose sulfides are in-
soluble in cold, dilute acids. These are
mercuric mercury, lead, bismuth, copper,
cadmium, arsenic, tin, antimony, gold and
platinum.

It will be observed that lead occurs both
in Group I and in Group II. This is be-
cause lead chloride is somewhat soluble
and therefore not all of the lead will be
precipitated in Group I. Some of it will

pass on into the second group.

Fig. 1. Filtering. The Liquid Is Allowed to Flow
Down a Glass Rod and Drip from the End.

Group III. Metals whose hydroxides or
sulfides are insoluble in ammonium hydrox-

ide. These metals include chromium,
aluminum, iron; cobalt, nickel, manganese
and zinc.

Group IV. Metals whose carbonates
are insoluble in ammonium chloride. There
are three metals in this group—barium,
strontium and calcium.

Group V. Metals whose chlorides, sul-
fides and carbonates are soluble in am-
monium chloride. These are magnesium,
sodium, potassium and ammonium. Altho
the ammonium radical is not an element,
it bechaves like a metal and therefore is
classed as one.

Group 1

We shall make some preliminary tests
to determine the characteristic reactions of
the metals of this group. It will be worth
your while to keep a very accurate record
m which you tell exactly what you do,
what results you obtain and what conclu-
sions you draw.

Lead: If lead is present in sufficient
quantity, it will always be found in Group
I. Since, however, lead chloride is some-
what soluble, if the amount is small, it will
not be discovered until the next group, and
some will be found there in any case.

Place 3 cc. of a solution of lead nitrate
in a test tube and add a little dilute hydro-
chloric acid. Shake vigorously and allow
the white precipitate of lead chloride to
settle. Pour off, or in scientific terms
decant, the clear 11qu1d Add water to the
precipitate remaining in the test tube and
boil. Continue to do this until it has all
dissolved, saving the solution. Divide this
solution into three portions. Into one pass
hydrogen sulfide gas and obtain a precipi-
tate of black lead sulfide. (In the next
paper we shall describe how to preparc
hydrogen sulfide.) Into the second por-
tion pour a little dilute sulfuric acid and
a white precipitate of lead sulfate will bhe
obtained. Into the third portion pour a
solution of potassium chromate or dichro-
mate, either one, and you will obtain a
yellow precipitate of lead chromate, better
known as chrome yellow.

These tests are characteristic of lead.
the last being the most decisive one.

Silzer: To 3 cc. of a solution of silver
nitrate add a little dilute hydrochloric acid.
Shake the test tube, allow the white.
curdy precipitate of silver chloride to settle
and decant the clear liquid. DBoil the pre-
cipitate with water as in the case of lead.
Does it seem to dissolve? Filter, catching
the filtrate in a clean test tube and obtain-
ing the silver chloride upon the filter paper.

Into the filtrate pass hydrogen sulfide.
If you have added enough hydrochloric
acid to obtain complete precipitation of the
silver as chloride, you will obtain no
precipitate here. This shows that silver
ch]oride, unlike lead chloride, is not sol-
uble in hot water.

Thru the precipitate of silver chloride
on the filter paper pour ammonium hy-
droxide, catching the solution which passes
thru in a clean test tube or small heaker.
The silver chloride will dissolve in the
ammonia, forming a double compound of
the two substances. Add to the solution
a little dilute nitric acid and immediately
the white silver chloride will be thrown
down again,

If silver chloride is obtained at this
point, it is taken as proof that silver is
present. As additional evidence, filter off
the precipitate and expose it to diffused
sunlight. It will turn purplish in color.

Mercury: If mercury is present in mer-
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curous salts, its chloride can be precipi-
tated as lead and silver chlorides have
been. To 3 cc. of a solution of mercurous
nitrate add dilute hydrochloric acid, being
sure that a sufficient amount of acid has
been added to precipitate all of the mer-
cury. As before shake the test tube, allow
the contents to settle, pour off the clear
liquid and, to be sure precipitation has been
complete, add a little more hydrochloric
acid. If precipitation should occur, add
more acid and repeat the above process.
To the combined precipitates of mercurors
chloride add about 10 cc. of water and boil.
Allow the precipitate to settle and decant
the clear liquid. Repeat this twice more
and then finally a third time, this time
filtering and catching the filtrate in a clean
test tube. Test this filtrate with hydrogen
sulfide. No precipitate should occur. If

it should it would indicate that mercuric
salts were present with the mercurous
nitrate and that they had not all been re-
moved in the previous washing.

Fig. 2.  Filtering with the Aid of Suctjon.

Now add ammonium hydroxide to the
mercurous chloride on the filter paper. It
immediately turns black, forming a mix-
ture of mercuric ammonium chloride and
mercury. This is usually considered suf-
ficient proof of the presence of mercurous
mercury. If you hke you may dissolve
the black mixture by hoiling it with dilute
aqua regia, 1. ¢., a mixture of concentrated
hvdrochloric and nitric acids to which a
little water has been added. The filter
paper and contents may he hoiled. Then
filter and add a solution of stannous
chloride. The mercurous chloride will be

reprecipitated, and if enough stannous
chloride is added mercury itself will be
obtained

In the next article in this series we shall
start with the separation of a mixture of
these three metals of Group 1 and then
proceed with the other groups in order.
Following that we shall take up the
analysis of acids and finally the systematic
analysis of unknown substances.

(To be continued)

Copper and Other Ores Located Scientifically

Dr. G. M. Butler, of the College of
Mines and Engineering and Arizona Bu-
reau of Mines, the University of Arizona,
Tucson, stated in answer to our special
request for more detailed information re-
garding the newly reported method for
locating ore:

“In reply to your inquiry of recent date
in which you ask information concerning
the ore-locating device developed by the
Arizona Bureau of Mines, I wish to say
that we have been conducting experiments
with it for over a year, and now feel con-
vinced that it is practical. Our work has
been almost entirely confined, however, to
copper ores, but we are satisfied that it
will operate equally well on pyritic gold
ores. We expect to continue our experi-
ments for several months more, and hope
to have an opportunity to ascertain

whether it can or cannot be used to locate
deposits of other metals.

“No description of the process or appa-
ratus will be issued until it is known that
our application for patent has heen re-
ceived and filed in the Patent Office at
Washington. Neither will any attempt
be made to use the apparatus commer-
cially until more information concerning
its possibilities and limitations has been
secured. It is possible, however, that one
or more companies will he formed next
summer to use the process commercially,
and T shall be very glad to hand your
name to the officers of such companies,
when formed. The University will never
use the process for the benefit of indi-
viduals, and may make no attempt to
benefit financially in any way from the
invention. It will, however, probably re-
tain sufficient control over the invention
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so that it w'll not be used by incompetent
or dishonest people.

“The process is not applicable, so far as
is now known, to the location of oxidized
ores, nor can it at present be used where
there are numierous metallic connections
between the surface and underground sul-
phide ore bodies.

“The apparatus used is comparatively
expensive and delicate, and a high degree
of technical skill is necessary to ut1]17c it
satisfactorily., For these reasons. it is pre-
sumed that mining companies will employ
men trained in the use of the method
rather than attempt to use it themselves.
The expense of the work may then easily
run up into thousands of dollars, but under
suitable conditions may readily result in
the saving of vast sums of money and the
more completc development of our min-
eral resources.’



By RAYMOND B. WAILES

HEN two such notables as the
chemical and electrical engineer
pool their wisdom, things are
bound to happen. The science of
electro- chemistry, so important
to everyday life, is a result of such pooling.
Electro- chemlstry has to do with the in-
visible, but not the mysterious. Altho the

“Solutions”

Fig. 1 One of the Simplest Tests That Can
Be Made in Electro-chemistry Is to Determine
Which Solutions Will Ionize, or in Other Words,
Become Electrolytes. If the Solution Ionizes,
and Is, Therefore, an Electrolyte, the Bell Will
Ring; Otherwise, It Will Not. In Other Words,
Some Solutions Are Electrically Conductive, While
Others Are Not.

ion which plays such an important part in
electrolytic or electro-chemical processes
has never been seen, many proofs are
available which show its actual presence,
its isolation and even its rate of movement.

Of the many substances which could be
used to show the laws of electrolytic dis-
sociation and electrolysis, ordinary salt is
amongst the most common.

Common table salt is a chemical com-
pound of sodium and chlorine and is called
sodium chloride. A compound containing
two or more elements and of the smallest
part of the whole capable of entering into
a chemical reaction is called a wmolecule.
An element is a substance which cannot be
subdivided into other simpler substances.
Sulphur, radium, oxygen, lead, hydrogen,
sodium, copper, chlorine, are all elements.
When they enter into a chemical reaction
they are called atoms. So, table salt con-
tains the atoms sodium (abbreviated Na)
and chlorine (abbreviated C1). The chemi-
cal composition of salt is written NaCl.

Fig.2 A Shows Two Molecules of Potassium Hydrox-
|de (Caustic Potash), Not Yet Dissolved in Water.

, the Molecules Dlssolved and the Formation of
Ions. C, the Migration of Tons Toward Unlike

Charged Electrodes. D, the Liberation of Atoms,
or the Neutralization of the Charges Upon the Ions.
Dissociation

Certajn substances, like sodium chloride,
when dissolved in water, partly dissociate,
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or form ions. An ion is an atom or un-
saturated group of atoms having an elec-
trical charge, which may be either posi-
tive or negative. An unsaturated group of
atoms, such as OH, is called a radical.
Here, the hydroxyl radical is dcsignated.

both elements.

The small electrical charge which is
formed on the surface of the ions when
certain  substances begin to dissociate,
greatly modify the _properties of the ele-
ments and radicals in the molecule of the
substance. In many cases, the original
identity of the atom is entlrelv lost.

When sodium chloride, or common salt,
dissociates in water, the sodium atom ac-
quires a positive cllarge of electricity and
becomes an ion, and the chlorine atom ac-
quires a necratlve chdrge of electricity, also
becoming an ion. An ion with a positive
charge of electricity is called a cation, but
if it has a negative charge it is called an
anion.

We all know the old rule, “Like charges
of electricity or magnetism repel cach
other, and unlike charges attract.” So it
is with ‘ions differently charged as in the
case of sodium and chlorine. In order to
separate the two ions, or break the former
molecule apart, the process of electrolysis
is used. When a substance dissociates it
does not mean that the ions are lying idle,
waltmg to be dipped from the water, or
again that the molecule is torn asunder,
ready for easy picking. Sometimes the
energy required to unlock or separate them
1s enormous. If the water is evaporated,
and the salt is left high and dry, the mole-
cule is simply formed again. It will yield
ions again when dissolved.

It must not be understood that all sub-
stances which dissolve in water yield ions.
Sugar dissolves in water but ions are not
formed. How, then, can ions be detected ?

The universal property of substances
capable of dissociating or yielding ions is
their property to conduct electricity. Qur
figure 1 shows several beakers or glasses
filled with solutions of common substances.
The bell or buzzer is connected with the
battery. When the free ends of the wires
are touched together the bell will ring,
showing electrical conductivity thru the
circuit. If one of the beakers or glasses
contains an electrolyte, or substance which
contains ions, and the free ends of the
wires are dipped into it, the bell will ring.
Substances which, when dissolved in water,
do not cause the bell to ring when the wires
are immersed into it, are called non-elec-
trolvtes. Sugar is an example of this class,
because it does not ionize when dissolved
in water. A short list of non-electrolytes
and electrolytes are given herewith:

Electrolytes Non-Electrolytes
Salt Alcohol
All acids, Benzene
Caustic soda Glycerine
Potassium nitrate Gasaline
Sodium acetate Sugar

Barium chloride
Rochelle salts

Caustic potash or potassium hydroxide
has the formula KOH. Here K is potas-
sium and the OH oxygen and hydrogen
respectively.  When dissolved in water it
dissociates, conducts electricity, and is
therefore an electrolyte and therefore con-
tains ions. In figure 2 A, is shown a
battery or other jar containing water, with
two molecules of potassium ready to be
dropped into and dissolved in the water.
At B, fig. 2, the two molecules are shown
dissolved in the water. They are now ions,
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as can be seen by their electrical charges.

The dissociated molecule could now be
written

+ _

K OH

+ —_

I OH

-1+ Tube for

Exit Gas.,

The U-tube Form of Electrolytic Cell. The Bent

Exit Tubes Facilitate the Collecting of Gaseous

Products. Spiral Wire Electrodes Are Convenient
in This Form of Tube. Fig. 3.

the potassium has a positive charge, and
the OH radical, or hydroxyl group, a nega-
tive charge.

Now, if two metal plates or electrodes
connected to a battery are inserted into the
liquid or electrolyte, the positively charged

ions (KK) will be attracted to the nega-
tive pole, or cathode, and the negative ions

(OH OH) will be attracted to the
positive electrode, or anode, as shown at
C, figure 2. This is in accord with the old
rule, given above. Now, as soon as the
charged ions come into contact with oppo-
site charges of electricity—those on the
electrodes—they lose their charge, and be-
come molecules (D, fig. 2).

(Continued on page 68)
Wire Binder~

_-"Rubber Tube
,- Wire
Binder

Mercury
Interior

-~Llectrode

Above—a Simple and Easily Made Experimental

Electrolytic Cell. The Glass Plates Enable Non-

distorted Vision. The Rubber Tube Should Be

Soft and Pliable. Below—an Electrode for Use
in the Experimental Cell. Fig. 4.
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@1922 BY SCIENCE AND INVENTION

Here Are the Prize Winners; First Prize of $50.00 Goes to Mr, Joseph Piva for His Idea of a Coffee,
Prize of $20.00 Was Won by Rolla Harrison for His Tooth Brush Holder; Third Prize of $16.00 Goes

Receiver Made From Old Bottles; Fourth Prize of $10.00 Was Awarded to Irving A. Goetz,

Sugar and Spice Dispenser for the Kitchen; Second
to Adelph F. Lonk, for His Umbrella Stand and Ash
13 Years Old, for His Suggestion of a Water Bottle Clock; the

Fifth Prize of $5.00 Goes to Roy L. Girding for His Bottle Chandelier Idea.

Results of the $100.00 “Old Bottle™
Prize Contest

N our February issue, we announced
our $100.00 prize contest and we
mentioned there that we wanted origi-
nal ideas on what to do with old bot-
tles. In our rules for the contest, we

said as follows:

Rules of the Contest

Only ideas for using bottles for other
purposes than what they were intended for
can be considered. In other words, we
cannot consider ideas wherein bottles are
used purely as containers as, for instance,
filling with different solutions or materials.
Such ideas are obvious.

No ideas involving bottles used as chem-
ical glassware can be considered, as it is
obvious that almost any bottle can be
easily converted into a chemical bottle and
many bottles are so used now. If, how-
ever, the contestant sends in a novel chem-
ical experiment that employs a bottle in a
new way, such an idea will be considered,
but would have to be quite original. Not
all cases where a bottle is filled with a
liquid would be ruled out. We have shown
on this page a bottle filled with a red
liquid, it also containing an electric lamp.
The combination is for a photographic
developing room. Here, you see, is a com-
bination where the bottle is a container,
not only for a liquid, but for a lamp as
well.  Such a combination would, there-
fore, be allowable.

Bear in mind that the first prize will be
given to the contributor who sends in an
idea that proves to be, in the eyes of the
judges, the most practical. Remember that
we want PRACTICAL ideas, and many
practical objects can be made from old
bottles. It is a test of your ingenuity to
find the best one.

In the judges’ opinion the prize winner
should have designed a practical household
utility fit for the masses rather than indi-

viduals, and, therefore, variable condensers
and such, unless extremely ingenious, were
not contained in those selected.

The design of bottle lamp for household
use for instance appears about 300 times.
The tops or bottoms of bottles in brick
walls, around flower beds, in concrete
walks and on the roofs of houses appear
at least 180 times.

Four or five ships in bottles were noted
and candle stick holders came in dozen lots.
Bottles as barometers occurred four times,
and bottles as door-stops about 135 times.

Some designs submitted showed excep-
tional pains taken by contestants in illus-
trating their prize (?) winning ideas. Bot-
tles as galvanometers or electroscopes,
grease-guns, static machines, scales, boil
eradicators, flower holders, shelf holders,
and vases, occur scores of times. Bottles
for signs occur 94 times, the hour glass
about twenty-nine times, storage batteries,
knobs, insulators, and fly catchers at least
sixty times. Strange to relate women took
a great part in this contest and there are
about 85 entries from the fair sex.

In response to our announcement of this
contest there were received over 4,600 re-
plies of all sorts of devices, many of them
duglicates.

In awarding the prizes, the judges have
been mindful of carrying out the rules of
the contest to the best of their ability. In
other words, they have awarded the prizes
to practical ideas as much as it was possi-
ble to do so. The prizes follow, herewith.
The balance of the other ideas will be pub-
lished from time to time in the magazine.

PRIZE WINNERS

First Prize $50.00

Behold, all ye accumulators of ye olde
wine bottles, milk bottles, medicine bottles,
pill bottles, and sawed off bottles. We pre-
sent the first prize winner, Joseph Piva,
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hailing from New Bedford, Massachu-
setts, who has designed what, in the
opinion of ye judges, is ye best conglom-
eration of old bottles for practical use.
This he built for his mother, and has had
wonderful success with it. Fifty dollars
in gold rolls in his direction. His construc-
tion data follows:

“I secured a board 34 inch thick, and cut
one piece 25 inches long and 7 inches wide.
This piece is the back of the box. The
sides are made in a similar manner, and are
7 inches long and 6 inches wide. The top,
likewise, 6 inches -wide and 25 inches long,
is then fitted in place. Into another board
holes are cut, 2 inches in diameter, for the
reception of the bottles. The entire de-
vice was then fitted with doors, so as to
make a neat appearing cupboard, or it may
be decorated and left open as desired. Over
the mouth of each of the bottles I fitted
a brass clamp. I have subsequently seen
clamps of this type which may be pur-
chased at the local 5c-10c stores, called
sanitary milk tops, and made of aluminum.
These clamp over the mouth of the bottle,
and have secured to them a sliding shutter-
like device, closing an opening in the top.
With the aluminum tops, it would be neces-
sary to secure the sliding shutter more
rigidly, in that it fits quite loosely. The
bottles are then labeled appropriately, and
when mother desires some coffee, tea or
flour, she steps over to the cupboard, moves
the shutter sideways. and the contents pour
out into the receptacle held below, much
the same as fruit juice extracts are dis-
pensed in the old style soda water foun-
tains.”

Second Prize $20.00

The second on the list is a Middletown,
Ohio, youth by the name of Rolla Harri-
son, who has made use of the pill bottle.
Securing several of these with mouths just
a trifle narrower than the thickness of a
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HON.MENTION
o VALVE OPEN
‘¢ VALVE SEATED
FOURTH
HON.MENTION
SECOND HON. MENTION ; b ©1922 BY SCIENCE AND INVENTION
Now Comes the ‘‘Honorable Mention” Winners: The First Honorable Mention Winner Is H. Matzuo for His Invention of a Bottle Soap Dispenser. (Note

the Clever Valve Easily Made by Anyone.)

The Second Honorable Mention Is Aw
Honorable Mention Is Awarded to Jesus Auzures for His Window Display Sign Made From Old Bottles;

arded to L. Lesser for His Balance or Scale Made From a Bottle; Third

While the Fourth Honorable Mention Goes to

R. J. Shryock for His Automatic Time Switch for Closing or Opening Alarm or Other Electric Circuits.

tooth brush from the back to the end of the
bristles, he made a wire holder with a
single piece of stiff wire. He says: “This
kind of a tooth brush holder keeps the
tooth brush clean, when Mary rinses it out,
and as it is forced into the bottle, some of
the excess moisture is squeezed out. The
tooth brush maintains its position because
of the slightly constricted neck of the bot-
tle. Inasmuch as there is plenty of air
space, the tooth brush dries readily, and
1s constantly sanitary.” This contributor
has attempted quite a few of our contests,
and it is with great satisfaction that we
learn of his success in the present one.
Try, try again is a very good motto, which
he evidently observed to his own benefit.

Third Prize $15.00

Our third prize winner is Otto F. Lonk,
a retired, or, had we better say, ex-service
army man, who submitted his ideas by the
vard. One of these “took” exactly like a
vaccination. Otto had his ideas on a dozen
or more sheets of paper, pasted together,
end on end. Neat sketches accompanied
each typewritten suggestion. The device
1s an umbrella stand and ash receiver for
hallways. He places milk bottles and small
tablet bottles conveniently in a stand so
that dripping umbrellas, or half consumed
cigars and cigarettes may be deposited at
the entrance. Ottg gets two months army
pay, $15.00 in gold. Seven dollars and
fifty cents is all he had left after he paid
war risk insurance, sent an allotment home,
and paid 25 cents for a package of donated
cigarettes.

Fourth Prize $10.00

The fourth prize, $10.00 in gold, will
seem mighty big to Irving A. Goetz, thir-
teen years old. He entered with a sugges-
tion of a clock. This clock is an ordinary
fruit jar, into which two tiny holes have
been punched. The jar is filled with col-
ored water or old tea, the rubber fruit
jar ring put in place, the cap screwed on
tightly, and the whole suspended. On the
outside of the bottle is a scale, divided up
into hours, which has been graduated with
another clock, and as the water drips out
into a pan below, the time is automatically
registered.

Fifth Prize $5.00

Roy L. Girding, from Philadelphia,
Tennessee, takes the fifth award with a
bottle chandelicr.

Cutting off the bottoms of the bottles,
he fastened them to two wooden cross-
pieces suspended by a chain from the ceil-
ing. In cutting the bottles, he used a thin
emery rod, and ground a line all the way
around the lower portion of a bottle, then
gently tapping this with a piece of wood
it broke on the ground line These he
painted, and decorated. In using different
colored wine bottles, the decorative effects
were very pretty. Heavy glue was placed
on the point of break, so that no injury
would befall one from the slightly rough-
ened edges. In inserting the socket. the
wire is first led through the neck of the
bottle, the socket attached, and then the
wire drawn up tight. The bottles can be
secured by their necks from pieces of wire.
The outside of the bottle should be given
a coat of shellac after it is painted. to
prevent the paint from wearing off. The
ingenious feature which Mr. Girding sug-
gested was to glue dried flowers to the
outside of the bottles.

Honorable Mention Awards

As is generally the custom in our prize
contests we mention those suggestions,
which, had the contest carried further
prizes, would have been next in line for
awards. The first of these is H. Matzuo,
of New York City, who turned his old
bottles into soap dispensers, by simply
fastening a one-hole stopper into the neck,
and securing to this a wooden or rubber
peg made as illustrated. This was held in
place by springs, jogging the peg up and
down, permitted sufficient soap water to
exude from the bottle.

A balance made from a bottle was the
second honorable mention selected by the
judges. This was designed by L. Lesser,
also of New York City. He says, “First
procure a rather wide-mouthed bottle,
cover this with a piece of cardboard, and
accurately locate the center, then punch a
hole there. Thru this lower a small bob or
piece of wood, having a drop of ink at the
bottom, and lightly touch the bottom of the
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This leaves a "mark in the
Drill at this point with a
file or drill, so as to make an indentation.
Now secure a piece of wood. and cut this
to the inside diameter of the bottle; this
need not be very wide. The wood is
drilled in the center for a screw. A cross-
beam with a screw in its exact center is
now placed over the mouth of the bottle,
and the bottle and cross beam inverted. By
“fishing” around for a while, the screw will
find its way into the hole of the wood piece,
where it is tightened. A bent rod then
serves as the pivot point, and a scale i% se-
cured to the base upon which this pivot is
mounted. It may be necessary to balance
this with pieces of tinfoil, but when once
accurately balanced it makes a very good
scale because of this low center of gravity.”

From Mexico City, Mexico, comes a
letter {from Jesus Auzures, considered
by the judges as worthy of third hon-
orable merntion. This is a window dis-
play sign. The sign is painted on the front
glass window of the box. Within the box
is a rotary disc, turned by a small electric
motor, thru either a frictional or geared
drive. In the center is an incandescent
lamp, and upon the disc are mounted the
bottles, filled with colored liquids, blue, red,
green, ctc.  These bottles then form a
veritable merry-go-round, and the light
shining thru them produces many colored
effects. The appearance of the sign is
greatly enhanced by placing mirrors within
the box, so that all the colors are constantly
being reflected and blend with each other.

R. J. Shryock, who comes from Lexing-
ton, Massachusetts or Kentucky, or any
other Lexington, in that the state from
whence he hails was omitted from his en-
try, takes the fourth honorable mention
with a switch. This is simply a bottle
filted with water on one end of the beam of
a balance. The other end is weighted. A
small hole is then made in the cork, or a
needle valve inserted into it. The ap-
paratus is hooked up to any kind of signal
desired, and as the water leaks out of the
bottle the weight follows which will either
make or break an electrical circuit, causing
the current to be shut off or turned on at
a predetermined period as desired.

glass bottle.
dead center.



lotorcycle Engined

lonoplane

By WILLIAM J. BEACH

(WHO HAS BUILT AND FLOWN AIRPLANES OF THIS TYPE.)

™\HE monoplane herewith illustrated

and described has been designed ex-

pressly for a two-cylinder motor-

cycle engine developing 12 to 16

H. P, which power will permit of

a cruising speed of 50 to 55 M. P. H.

while a maximum speed of 62 M. P. H.
may be attained.

The design and general arrangement is
the simplest possible, thus enabling those
who already possess some knowledge of
airplanes and of the handling of tools to
construct it.
- The cost of this machine, less the motor,

should not exceed $65.00 (sixty-five dol-
lars). With reference to the motor the
writer would suggest that a racing type.
over-head ® valve motor be used if such
can be procured.

The first parts to be made are the wing
beams which consist of three pieces of
clear, straight-grained spruce, 134" thick,
placed vertically, having pieces 3” by $§”
extending along top and bottom, glued and
screwed, thus forming I-beams as shown in
Figs. 4, and 6. The beams are held
apart by solid compression ribs from which
points the bracing cables are attached, the
said cables should be of heavy steel wire.

The ribs are cut to fit the I-beams and
lightened as in Fig. 5, all ribs and inter-
mediate nose pieces are made from white
pine 14" thick having capping pieces 54”
by 14", top and bottom secured with glue
and brads.

Figs. 4 and 5 show the method of fixing
both the leading and trailing edges.

Hard-wood blocks are fitted at points
where the beam braces, bolt holes for the
diagonal struts, beam plates and aileron
hinges are located.

Before covering the wings the aileron
control guides and cables should be placed
in position.

The ailerons, elevators, etc.,, are made
by forming a box section and allowing
the rib members to enter the same as il-
lustrated in Figs. 4 and 12.

The fuselage is made from 1” square
spruce (tapered towards the tail ends)
having vertical and cross members as in
Figs. 7 and 8; all are braced with steel
wire, using automobile spokes shortened
and converted into turn-buckles.

The method of securing the vertical and
cross members to the longerons is similar
to that employed in the earlier days of the
art, and is suggested in this particular in-
stance, due to its simplicity which is clearly
presented in Figs. 13 and 14. To get the
clips thru the ends of the vertical and cross
pieces a 14" slot is made which is again
filled with a wooden block after the clips
are in position; the ends are bored and
provided with dowel pins, the points of
which are received by a recess formed in
the longeron; it is obvious that one clip
must be larger than the other to prevent
interference in passing thru the longeron.

The tail skid as shown in Fig. 11 is made
from oak and pivoted on a 1”7 tubular
transverse member.

The blocks shown in Figs. 9 and 10 are
secured at their respective positions in the
fuselage for attaching the wings to; these
blocks should be made from two boards
glued and dowelled together to obtain the
maximum of strength, after which they
may be lightened as shown.

The diagonal struts are of spruce 1”7
and %" thick, streamlined and provided
with suitable metal fittings at each end
for holting to the wing beams and fuselage.

The deck piece forming the cock-pit
is of veneer reinforced with spruce strips
on the under side.

The under-carriage is made from two
picces of spruce glued together and having

a suitably shaped piece of metal sand-
wiched and bolted between the two pieces
of spruce, at and immediately above the
slot in which the 114" axle is located and
provided with the usual rubber cord shock
absorbers; the under-carriage is stream-
lined, likewise the axle if desired.

The wheels are standard 26” by 213"
and may be disced with fabric or tin to
reduce head resistance.

The controls may be operated by the
usual stick method, or a wheel may be
employed, as the builder prefers.

All surfaces and fuselage are covered
with a suitable fabric; a good quality of
unbleached muslin will answer the purpose
admirably. Irish linen or standard air-
plane cloth is used on commercial airplane
wings.

In covering the wings the cloth should
be sewn to the ribs and a reinforcing strip
placed over each rib and along the leading
edge.

All covered surfaces are given four (4)
coats of airplane dope, then spar varnished.

An aluminum cowling is arranged
around the nose of the fuselage and pro-
vided with louvres and an air duct as is
shown in Figs. 1, 2 and 3.

The wings are set at an angle of three
degrees of incidence, while no dihedral is
necessary with this particular depth, curve
and camber aerofoil.

The engine is provided with propeller
five feet in diameter and of three and one-
half foot pitch, which will take this little
monoplane into the air without any diffi-
culty and allow him who would fly to
wing his way.

[Additional information concerning blue-
prints and parts, wooden propeller, can be
obtained from the author at nominal ex-
pense.  Send stamped and self-addressed
envelope for author’s address.—Editor.]

A Modern Hero’s Steam Engine

One of the very earliest forms of steam
engines is known as the Aeolipile or Hero’s
Steam Engine. It dates back to about 130
B.C. The original form is shown in Fig.
1. Water is heated in the boiler and the
steam thus generated passes thru the pipes
A and B into the sphere S. The reaction
of the escaping steam gives the sphere a
continuous circular motion as the radiat-
ing pipes retreat from the escaping steam.

The modern form of Hero's Steam
FEngine can be made with a test tube, and
a short piece of glass tubing. The bottom
of the test tube is heated in a Bunsen
burner flame and pushed in slightly with
the pointed end of a nail. This makes a
pivot for the test tube to rest upon. The
short piece of glass tubing is bent forming
two right angles in different planes, and the
end drawn to a point. It is then inserted
in the test tube thru a one-hole stopper.
The arrangement is then set up as shown
in Fig. 2. The test tube is filled about one-
third full of water and heated with a Bun;
sen burner. The reaction of the escaping
steam causes it to rotate very rapidly.

This device can be modified by drilling

38

mericanRadioHistary Com

a small hole in the bottom of the test tube.
It is then arranged to rest lightly on a
glass tube of suitable size thru which
steam is passed from a boiler. A small
brass cylinder similar to a small bicycle

One of the Very Earliest Forms of Prime Movers—
Hero’s Steam Engine. It Dates Back to About
130 B. C. The Original Form is Shown in Fig. 1.
Water is Heated in the Boiler and the Steam Thus
Generated Passes Thru the Pipes A and B Into the
Sphere S. The Reaction of the Escaping Steam
Gives the Sphere a Continuous Circular Motion as
the Radiating Pipes Retreat from the Escaping
Steam. A Modern Form of Hero’s Steam Turbine
Can be Made with a Glass Test Tube and a Short
Piece of Glass Tube Bent to Form Two Right
Angles, as Shown in Fig. 2. The Test Tube Ro-
tates on a Point Resting in a Depression Made in
the Bottom of the Tube. Fig. 3 Shows How Com-
pressed Air or Steam from a Separate Boiler May be
Passed Up Into the Test Tube, from a Hollow
Point and Hole in the Base of the Tube.

pump works just as well and a hole can be
drilled in it easier than a test tube. If
sufficient gas pressure is available it will
operate with gas. The gas can be lighted
and a very brilliant effect produced.
Contributed by F. C. HENDERSHOT.
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HOW TO BUILD A |
SINGLE PASSENGER MONOPLANE
POWERED WITH 12 TOIB HP.
MOTOR-CYCLE ENGINE

5o

@22, SCIENCE & INVENTION

A Home-Made Airplane is no Doubt One of the Most Interesting of All
Pieces of Machinery to Everyone. This Miniature Airplane, Suitable
for Carrying One Passenger, is Powered with a Motor-Cycle Engine
Developing 12 to 16 Horse-Power. The Parts Necessary for Building
This Plane Cost but Very Little, and the Wings Can Be Covered With
Unbleached Muslin Treated With Several Coats of “Dope” and Varnish,
or if a First-Class Job is Desired, They May be Covered With Good Irish
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Linen or Standard Airplane Cloth. The Propeller May be Purchased at

a Reasonable Cost from Airplane Manufacturing Companies or Specialty

Concerns Making Propellers. It is Preferable to Use a New Gasoline

Engine, as an Old Motor May Cause Trouble, Ouce the Machine is in

Flight, by Missing Fire or Otherwise Giving Trouble. Stranded Steel

Cables Should be Used for All the Controls. Motor-Cycle Whezls May
Be Used on the Landing Gear.
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LECTRIC lighting fixtures, espe-

cially the Colonial and other inter-

esting types now much in vogue.

can be built without a great deal

of trouble and their construction
does not require a great amount of me-
chanical or electrical ability. The writer
has built several porch lamps of the Co-
lonial type shown at Fig. 1, both round and
square forms, and there is a great deal of
pleasure and satisfaction in making your
own, even tho they do not cost such a
large amount if purchased in the fixture
shops. One thing about home-made fix-
tures is that you can build them as large
as you want them and the price does not
increase very much, but when you ask
for extra large fixtures at your dealers,
thev are liable to ask a disproportionate
increase in the price.

The porch lantern shown at Fig. 1 can
be made any height or width desired by
the builder, but for the average porch
one or two of these will be found sufficient,
especially if clear window glass is used in
them and not some fancy dark red or
green glass, which kills one-half to two-
thirds the candlepower emitted by the in-
candescent iamp behind it. Ordinary black

IXtures

sheet iron or hetter still galvanized sheet
iron, where the lantern is to be mounted
on open porches subject to rain and sleet,
will make a very good joh. The corners
of the square panels which have to be cut
out, may be started with a cold chisel and
4 hammer by placing the sheet iron over
the end of a piece of timber, and the rest
of the cutting done with a pair of small
tin snips or heavyv scissors. In one case,
the writer cut out all of the panels with
a cold chisel and hammer and then dressed
the metal sides up with & wooden mallet
on a piece of hoard, filing the inside edges
of the panels a litile to smooth up any
roughness, owing to the chisel cuts not
being regular. It is usually best to lay
out the four sides of the lantern all in a
row, full sized on a piece of paper, and
then to place this over the sheet metal and
with a center punch and a hammer punch
thru prick marks at the corners of all
the panels as well as the outside corners.
The lines can then be completed on the
sheet metal with a pencil and rule, or
the design may bhe laid out on the
shect metal originally. After cutting all
the panels out, the strip of metal contain-
ing the four sides of the lantern is bent

ding Your FElectric

at the three complete corners, so as to
form a square; an extra 14" tab being
left on one side in order to rivet this
to the remaining f{ree corner, so as to
lock the square together. Where extremely
good wearing qualities are desired, such
a lantern may be made of copper, brass
or aluminum sheet. In any case and es-
pecially if it is made of galvanized or
black sheet iron, it should be given two
coats of black paint, preferably a dull
black. The iron supporting brace for this
lantern is formed of a piece of iron bar
1”7 wide by 4" thick, bent in a vise, and
the ends curied up as shown. The top
is made of four pieces of sheet iron and
the brass canopy is purchased in any
fixture or electrical supply shop. No. 16
R. C. fixture wire i1s passed down thru the
pipe supporting the fixture, and an iron
crowfoot is placed in the upper end of
the pipe as shown, which enables the fix
ture to be screwed to the wood ceiling
of the porch, the wire joints made and
the canopy then screwed up against the
ceiling.  The bottom of the lantern is
closed by a square wooden frame rabbeted
out to hold a piece of glass. The lamp
(Continued on page 64)

H, .
/g Brass Casing
overd Fipe

Y4
/x5 lronBar

| 40r078 Watt |
Tungsten Lamp |-

|

i

,.} ________________

T

-
|-

No.16 RC.

Folded ~ Fixture Wires \{\:3
b’ 2°Sq Chestmut Oak or \§
Fattern “ o Socket other Wood Stained . &% s s
o Missron---" M g/
Glass, (Rabbet for Glass Locknuts,, ’4"" "E-’i

78
AN

o ’/li\\:\*: R
A g
‘b il .
| ifl ]
i | ‘M \ \"‘ '
Solidor | i 0
Glass Botfom, | Ml 1
1T D), |
:I ‘\ \ - ) i

l
4 L} !
ez

!”i
=

!‘a

#Pipe Nipple-",

Fl16.3

Home-made Electric Fixtures, or Gas Fixtures for That Matter, Are Co:

Something in Your Home That You Have Built With
Veranda and Gate Post Lanterns Shown Here Can

Your Own Hands,
Be Built Any Size Desired.
Arms and Lights One May Require.
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nstructed at Very Slight Cost, and You Not Only Have the Satisfaction of Having
But You Can Make the Fixtures in Any Design or Size to Suit Your Fancy.
The Wooden Chandeliers Can Be Designed Also to Have Any Number of

The



This department will award the following monthly prizes:
pur{)ose of this department is to stimulate ex

The
the most usefu

idea submitted a gnze of $15.00 is awarded; for the second best idea a $10.00
i We will make the mechanical

very elaborate, and rough sketches are sufficient.

practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded.
rize, and for the third best a prize of $5.00.
rawings. Use only one side of sheet. Make sketches on separate sheets.

First prize, $15.00; second prize, $10.00; third prize, $5.00.
perimenters toward accomplishing new things with old apparatus or old material, and for

For the best
The article need not be

FIRST PRIZE, $15.00

In places fre-

powdered end, and

quented by many
hunters, pigeons and
other species of birds
fly away whenever
they perceive their

enemies in the dis-
tance, and it is quite
mmpossible to even

get a “bead” on the
birds. In such cases
it is far bhetter to
hunt as here de-
scribed.  This has
often netted me with
a basketful of game
while others went
home empty handed.

A piece of steel
adapted to hold a
buckshot cartridge is
clamped to any im-
movable object such
as the limb of a tree,
and directed toward
bait placed on an-
other branch. If de-

two small nails or
picces  of  pointed
metal rod are in-
serted. Copper wires
are twisted around
these nails, and then
brought downward
along the trunk of
the tree. At the root
of the tree a one-
quarter inch spark
coil is secured, and
the wires from the
cartridge are  at-
tached to the secon-
dary terminals. A
storage battery is
placed alongside of
the spark coil or dry
cells may be em-
ployed. Two wires
then lead away to
the distant key. The
birds may now be
observed thru tele-
scopes, field glasses,
or just the naked
eye, and the key

sirable, several of
these steel barrels
may be employed.

The cartridge is then
perforated near its

SECOND PRIZE $10.00

There are More Ways Then One in Which to Shoot Birds, and by Using Several Shot Gun
Shells Rigged Up as’ Here Shown, With Spark Coil, Batteries and Key, a Number of Shots
May be Fired Either Separately or Simultaneously.

Switch for Burglar Alarm

The drawing shows the installation of
an inexpensive burglar alarm system, for
either the private home or place of busi-
ness, and consists chiefly of an electric
switch of the two-button type, such as is
used for lighting purposes, and a small
desk roller.

The alarm bell used in the circuit is

Novel Way To Jse a Standard Lighting Switch for
Burglar Alarm Switch on Door.

made by substituting a brake drum from
an automobile wheel for the small bell as
a loud ringing gong. This switch is
mounted above the exit door or other un-
guarded window thru which a burglar
might scck access. Duplication of the
switch alarm can be made to cther places
and the wires made to connect up these
separate switches to the one alarm gong.
In mounting the switch, the roller is
placed to traverse the two buttons on the
switch in such a position that the last but-
ton pushed in closing the door or window
is the off button. In consequence opening
either pushes the on-button and starts the
gong. Once installed no separate work is
required to set the alarm, the mere closing
up of doors and windows places the alarm
circuit in readiness. One switch at the
gong, wherever this is desired to be placed,
permits of cutting out the gong during the
day or period where the protection is not

required.
Contributed by G. A. LUERS.

AIR CUSHIONED ROCKING
CHAIRS

First secure two clincher bicycle tires.
Cut them about two inches longer than the
rockers of the chair, in order to let them
overlap and act as guards to prevent the
rockers from scratching the walls. Next
obtain two inner tubes and make them
the same length as the rockers. The ends
of these tubes must be well vulcanized to
prevent leaking. Bore a hole in the middle
of each rocker for the valve stem of the
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pressed pronto!
Contributed by
Venexcio F. Lim:

THIRD PRIZE $5.00

Air Cushioned Chair

inner tube. Fasten the tires on with small
wooden screws.

If it is difficult to procure the tires, two
or three layers of canvas may be used, and
they will work equally well.

When finished, these cushions are espe-
cially convenient for the roofs of apart-
ment houses where small pebbles are used
as roofing. Being silent, they prevent any
noise in the apartment below when used

indoors.
Contributed by JOHN K. HEAP.

At Last We Have It—Grandma’s Rocking Chair
Fitted With Pneumatic Tires!
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A SIMPLE HEAT MOTOR

The following device, no doubt, will
please many experimenters. It is so sim-
ple that it can be readily constructed by
even a child. With the point of a compass
on a small card, so that it will not punch
a hole in the paper, describe a circle about
two inches in diameter. Then draw lines,
as shown in the illustration, and cut out
the circular disk, also cutting along the

Ruler

This Experimental Heat Motor is Made From a
Piece of Cardboard, Such as a Name Card, the
Flaps Being Folded Downward as Shown at the
Right. This Fan-like Disk is Now Placed Upon a
Pin and the Heat From the Hand is Sufficient to
Cause it to Rotate, While the Heat From a Lighted
Cigarette or Cigar Will Cause It to Spin Merrily
Leavy lines in the illustration. Now, with
a ruler acting as a guide, fold up the
¢mall triangular pieces so formed sharply,
which will give the circular disk the appear-
ance of a fan blade, The angle of the
fold is about 45°. Then place a lead pen-
cil, having a rounded point, in the centre
of the disk, which has been previously
located, the disk resting upon a thick blot-
ter, and twirl it lightly, so as to cause an
indentation at the center point. If the disk
is now placed upon a pin, whose point has
been rounded, it will rotate very myster1-
ously. The cause of the rotation is, of
course, due to convection of air currents
which are set up, because the heat of the
hand is greater than the surrounding at-
mosphere. If a lighted cigarette or cigar
is placed considerably below the revolving
disk, its movement is speeded up. If the
pin on the other hand should be placed thru
a cork and set upon the table, the rotation

ceases.
Contributed by ADOLF F. LONK.

STRANDED WIRE AS A SOLDERING
ACID BRUSH

For the purpose of applying soldering
acid to a piece of work, a brush made
from stranded copper wire such as that
used for electrical purposes is simple, in-
asmuch as the part from which it is made
is usually available, and in addition the
copper wires take up tin which the acid on
the brush conveys to the surface, and this
is the cause of the solder adhering quicker
and better to the work. Strip about an
inch at each end of a six inch length of
wire, double over and wrap with a piece
of copper wire as shown.

Contributed by G. A. LUERS.

Stranded Ct 'opperf’.
Cable fnds stript
of Insulation

—————— Wire Wrapping

_—Working End
'
A Piece of Stranded Copper Cable Makes a Good
Soldering Acid Brush, the Insulation Being Scraped

From Both Ends and the Cable Bound into a Brush
With a Piece of Wire or Friction Tape, as Shown

SMALL BLOW TORCH

Altho a constant reader of your publi-
cations, I have not yet seen an easily con-
structed blow pipe similar to the one I
made some time ago, from parts lying
around my shop. Procuring an old Wels-
bach gas fixture, I attached an ordinary
blow pipe, such as every amateur or chem-
ical experimenter is equipped with, to it,
by means of two small brass clips. To
this blow pipe I connected a rubber hose.
Air was supplied by either of two methods,
first by the mouth, or second by means
of an atomizer bulb connected to a toy
balloon, the latter acting as an equalizing
chamber. This construction is very similar
to the method employed in the old naphtha
burning outfits in vogue several years ago,
for wood and decorative leather burning.

Copper fubing
Ordinary blow pipe

Air regulafor

Gas cock

Gas tube

NS
Toy balloon Atornizer bulb

Here is a Simple Air-Blast Blow Torch, Which Can
be Built From Odds and Ends at Little or No Cost

The system can be employed for brazing
soldering, oxidizing, or reducing metals,

and many other purposes.
Contributed by A. J. HYND.

CENTERING BAR STOCK FOR LATHE

The tool shown in the illustration is a
time saver in centering and drilling the

i Shank fo 7%
Lrill Fressorlarhe-

Combined Dril/
and Countersink- .. g .

J “Conical Centeriny,
Sleeve

A Self-Centering Device Which Can be Fitted to
the Combination Drill and Countersink for Center-
ing Round Rods in the Lathe
countersink in the ends of bar stock, to be

lathe turned.

The body or shank of the tool is tapered as
usual to fit the lathe or drill press spindle.

A combination drill and countersinking
tool is screwed into this, with a sliding
cone centering sleeve, which will conform
to all sizes of bars within the limits of the
cone. A spring normally holds this for-
ward, until pressure is applied to force it
back and bring the countersinking tool
against the end of the bar. The use of this
tool avoids the usual practise of locating
the center of the bar, by drawing intersect-
ing lines, and prick punching before drill-
ing. This tool saves the time involved, in-
asmuch as the stock is centered as rapidly
as it can be handled, by simply pressing it
into the cone socket of the tool.

Contributed by G. A. LUERS.

AmericanRadioHistorv.Com

Science and Invention for May, 1922

ARC-RECTIFIER CIRCUIT

Herewith is a diagram and description of
a method for switching a rectifier into or
out of an arc light circuit or any other
circuit. As a rectifier becomes heated

~Supply v
wires

Lead

7 I 4 Ay

This Diagram Shows How to Hook Up Electrolytic
Rectifier, so that it Can be Switched Into or Out of
an Arc Light or Other Circuit

+

when used to run an arc light for a long
period of time, it becomes necessary to
devise a switching device by which you can
operate on the rectifier, and then switch
over onto A. C.

The switch at A is used when you are
operating the rectifiers, as the latter has a
resistance to overcome. and the switch at
A, when closed, passes more current.

To change from D. C. to A. C., you first
pull the switch at A and then throw
switch on rectifier to the A, C. side.

Contributed by W. E. WEAVER.

PHOTOGRAPHING INDOORS

A kodak or fixed focus camera has often
to be used in a small room and only
too often the room is entirely too small
for the group. To overcome the diffi-
culty one must only employ a mirror.
Set up the mirror at the point of view
you would ordinarily choose to snap
the group, facing it toward the group.
Then place the camera in front of, and
to the side of this mirror at an angle of
about 45 degrees in such a position, how-
ever, that you can see the entire group in
the mirror. To get the right focus simply
add the distance from the group to the
mirror to the distance from there to the
camera. Set your focus scale for this
total distance and you will get a clear, sharp
picture with all of the group included, pro-
vided the exposure is correct. The image
in this case is reversed, but when printing,
place the glossy side and not the rough or
cmulsion side of the film against the paper.

Contributed by A. SHAAL.
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Here is a Clever Dodge in Amateur Photography—

How to Snap a Group of People in a Small ﬁoom

With an Actual Focal Length of 14 Feet, Simply
By Using a Mirror



Ten Uses for Old Inner Tubes

$5.00 MONTHLY PRIZE WINNER

Why sell a discarded automobile inner
tube to the junkman for a few pennies?
You can obtain far better value for it by
putting the rubber in it to work around
the home or garage. Uses for this rub-
ber are practically unlimited. Next time
you have a few moments to spare try to
see how many uses you can discover for
the rubber in your home or garage. No
doubt you will be surprised at your
progress.

Ten good uses to which an old inner
tube can be put follow:

1. Cut strips crosswise an inch to two
inches wide and you have some strong
rubber bands that can be used to hold in
place properly-folded inner tubes, still in
use.

2. Pieces of old inner tubes can be used
to advantage in patching worn automobile
floor mats. Of course, the patch must be
stuck on with rubber cement.

3. An old inner tube, or a section of it,
makes a fine thing in which to wrap spare
spark plugs. The rubber gives the plugs

$10.00 PRIZE CONTEST

Uses for Old Inner Auto-
Tire Tubes

Read the article by Mr. Priestley and send us
new uses for old automobile inner tubes. We
will pay a prize of $10.00 for the best article.
All other accepted articles which do not win a
prize will be paid for at the rate of $1.00 each.
Contest closes May 20th. If two readers
send in the same idea, forming a tie, the
same prize will be paid to each.
—WRINKLE EDITOR

the best of protection, besides making a
compact bundle.

4. A section of a tube slit once length-
wise in a straight line makes a good pad
on which to set a flower pot, photograph
trays and many other receptacles for liquids
that in slipping over might do damage to
varnish or paint.

To guard woodwork against being
marred when pounded with a hammer, a
section of a tube can be laid over the spot

Miscellaneous Formulae

Magic Writing

On slips of .paper write questions with
the following ink: two parts of Sod.
Ferrocyanide and one part of Amm.
Sulphate dissolved in water. Beneath the
questions write the answers with phenol-
pthalein solution which 1is invisible.
When the paper is brushed with a solu-
tion of Sod. Silicate the question dis-
appears and the answer appears in pink
writing.

Magic Healing

Run the blunt edge of a knife coated
with Sodium Carbonate over your finger
which was previously dipped in phenol-
pthalein solution and the finger will ap-
pear to be cut. Then take some tartaric
acid and after saying it is a healing
powder, rub some over the wound and it
will appear to be healed.

Chemical Plants Under Ice

In a medium sized bottle place four
teaspoonfuls of water and one teaspoon-
ful of Sodium Silicate. To this solution
add a few crystals of copper sulphate
and ferrous sulphate. Let it stand still
and after the precipitates reach the bot-
tom add about a quarter of an inch
of pure acetic acid. After standing for
a few hours a white jelly-like mass will
form on top of the water glass. This is
the “ice” with the plants growing under
it and also in it.

Fire Snakes

Make a solution of gum arabic by
letting stand one spoonful of gum arabic
in a tumbler one fourth full of water
over night. Then put some mercuric
sulphocyanate on a slab and to this add
some solution drop by drop, mixing the
mass with a spatula until it is about the
consistency of dough. Divide this into
balls about the size of a pill. When dry

and hard, ignite these and they will turn
into long snakes. The vapor is poison-
ous if inhaled in quantity.

Contributed by MAX F. BOGDAS.

EVERYBODY A PAINTER

Without being a painter you can in-
stantly make drawings and paintings as
per sketch shown herewith.

Take a piece of paper, a match and a
bottle of ink. After dipping the match
in the ink, draw a straight line on the
paper. Before allowing the ink to dry,
rub your hand or a piece of cloth over

|
i
!

Pretty Good_Painting for a 10 Second Job, Eh,
What? All Done With a Match Dipped in Ink.
The Story Tells How.
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to be pounded. The hammer will make no
imprint through the rubber,

6. A long piece of a tube can be wound
tightly around an object that is being
glued together to hold the parts in place
while the glue is setting,

7. Thick rubber tubing makes a good
washer for the top of a metal or rubber
hot water bottle,

8. A strip of tube cut the proper size and
stuck with cement where it overlaps, makes
a good cover for an automobile crank han-
dle, doing away with the necessity of get-
ting a handful of rust when one cranks a
machine.

9. The rubber proves ideal for patching
automobile tops and side curtains. The
patches can be either cemented or sewed
on, A little top dressing put on the patch
will make it practically unnoticeable.

10. Narrow strips of rubber from a tube,
being non-conductors, can be used in many
ways for fastening electric current wires
in place on the automobile or in the home.

Contributed by

BERNARD G. PRIESTLEY.

Solvent for Stains

the line, being careful to make the stroke
perpendicular to the line drawn with the
match,

A very curious effect is obtained;
drawings resembling old castles, big
towns with chimneys and skyscrapers,
etc., are produced. You can iraiprove on
these drawings by using your imagina-
tion and a pen.

Contributed by HY. DRIN.

SOLVENTS FOR STAINS

Gasoline and benzine are used for dry
cleanings; are cheaper and most satisfac-
tory at the present time. Benzine is a
more effective solvent than gasoline, occu-
pying a position between gasoline and
chloroform. Chloroform has the advan-
tage as a spotting agent in that it acts
more quickly, but is more expensive.
Carbon tetrachloride is less likely to form
rings. Trichloroethylene may take the
place of chloroform for general spotting
purposes. Alcohol and acetone are best
used in mixtures.

A good solvent for varnish stains is
acetone, while benzine is a good solvent
for hard paints. Acetic ether is valuable
for grass stains. Ether is not of much
importance in spotting.

Carbon disulphide, fusel oil and oil of
mirbane are good solvents, but are dis-
agreeable to work with.

Contributed by WM. R. REINICKE.

THE BOTTLE-BELL

The writer read about the “Bottle Con-
test” in your magazine.

Here i1s a new use for an old beer
bottle :

Take an old bottle and cut off the bot-
tom. The best way to do this, I have
found, is to file a good scratch where the
bottle is to be cut. Tie a string or spring
a rubber band around it, a quarter of an
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inch from the scratch to give a guide for
the cutting. Then with a red hot glass
rod, which must be quite heavy to hold
the heat, or with a wire about a quarter
of an inch thick, heated to full redness,
press against the glass of the scratch and
move the hot piece back and forth across
the bottle for about an inch. Presently a
little crack will start, which can be scen

In the Accompanying Illustration, a Novel Use for
an Old Bottle is Shown in_the Form of a Bell.
The Bottle is Attached to a Piece of Board, While
a Wooden Claplﬁer is Rigged up With a Piece of
String, in the anner Indicated. Many Other
Uses for Old Bottles are Given Elsewhere in This
Issue in the ‘‘Bottle Contest” Article.

as a bright line; changing the position of
the hot rod from time to time, lead the
crack around the bottle. It will follow
wherever you draw the heated rod. Keep
a quarter of an inch away from the string
or rubber lest you burn it. A slight stroke
with a file will remove the very sharp
cutting edge of the bottle when it is sepa-
rated.

Other methods may be employed to cut
the bottle.

Whatever the method employed, the
bottle prepared in this way may serve for
a great number of purposes. The purposc
described in our picture is as a bell. At-
tach the bottle to a piece of board as shown
in the drawing, after having fastened with
a piece of string a piece of wood as a clap-
per on the cork of the bottle.

Contributed by POLY RENE.

AN AMUSING TOY FROM NUT
SHELL

Here is an Amusing Toy Made From a Few Matches

and a Walnut Shell. The Head of the Animal is

Formed From a Hazel or Other Small Nut. Holes

are Drilled in the Head and Body, and the Legs

and Neck Formed of Matches, as Shown, and a

Tail is also Added. When a Drop of Water is

Added to the Joints of the Bent Match Legs, the
Animal Rises Very Lifelike.

An amusing toy can be made from nuts
and a few matches. Select a large nut,
such as a walnut, to form the body of an
animal. Then, for the head choose a
smaller nut like a hazel. Bore a hole in
the head and body and insert a small piece
of match to keep tie two parts together.

Add a tail to improve the appearance and
this is also secured from a match. For the
legs take four rather long matches and
break these in half, not actually separating
the fibers of the wood. Now make four
holes in the underside of the body and
push one end of the matches into each.
Arrange so that all the bent portion is
pointing towards the head of the animal.
The other half of the match is gathered
up so that the creature when it 1s stood
on a table is in a kneeling position. Now
place a drop of water just at each joint
and a surprising thing happens. With
curious little jerks the legs start to
straighten out. This is due to the fact
that as the fibers of the wood swell with
the moisture the match sticks as a whole
start to regain their original position. In
the end the quaint little animal is standing
perfectly upright.
Contributed by
S. LEONARD BASTIN.

VARNISH REMOVER

Paint and varnish removers for wood-
work are very numerous. Equal parts of
benzol, acetone, and amyl acctate will be
found of considerable value. A mixture
of paraffin, hard grease, benzol and methyl
alcohol in the proportion of one, one. two
and two parts respectively, will be found
of considerable value. One part of ben-
zine, two parts of benzol, and six parts
each of wood alcohol and acetone, make
another mixture which is very effective.

WOOD TIGHT VARNISH

Wooden dishes are not always water-
tight, but they may be rendered so by
applying the following mixture. A half
pound of common brown resin is melted,
and two ounces of yellow wax are added.
When quite fluid, the solution is run rapidly
over the surface to be water-proofed, and
if the wood is perfectly dry and warm
when the preparation is applied, a very
serviceable water-tight dish will result.

THE STEAM CAROUSEL

The little trick we will describe herewith
is very interesting and if done right will
give much enjoyment.

We need for this little experiment a
bottle, two forks, two eggs, two thimbles,
some wire and a pin.

Take the two eggs and empty the con-
tents of same by drilling a small hole at
one extremity of the egg and sucking out
the contents. With a pair of pliers, make
a harness with some wire around the eggs.

Take the thimbles and suspend them by
means of the wire underneath the eggs as
shown in our picture.

After having transformed these two egg-
shells into dirigible balloons, it becomes
necessary to fill them half full with water.
To do this, heat the eggshells gently and
plunge them quickly in a pail of cold water.
A certain quantity of water will enter into
the eggs.

Now take the two forks and a cork and
stick the two forks into the cork in which
you have stuck a pin.

Next take a piece of money, place it on
top of the bottle and place the cork with
the two forks on top of the bottle so that
it can rotate easily, being careful to balance
the two forks exactly.

Attach to each fork a piece of wire and
suspend from this piece of wire, the two
eggshells. Put a little cotton into both
of the thimbles and pour some wood alco-
hol on the cotton. If the two forks should
not be absolutely balancing you can put
little pieces of metal or glass in one of the
thimbles, so as to have them absolutely in
a free-balancing state. Now our apparatus
is ready to function.

With a match, light the alcohol con-
tained in the thimble and in a few seconds
the water contained in the eggshells will
begin to boil and you will sece a little
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stream of steam escaping from each one
of the holes. )

On account of the reaction of the steam
against the air, the carousel will begin

to turn slowly first, gaining all the time
in momentum, until it turns quite quickly,
not stopping until the alcohol is absolutely
consumed or the water evaporated.
Contributed by

ETHEL AMINE.

J

This Miniature Steam Carousel is Made From Two
Egg Shells, Two Thimbles, Two Forks, a Pin and
a Bottle, With Some Thin Wire or String to Tie
the Parts Together. The Eggs are Filled With
Water, as Explained in the Article, While Some
Cotton Soaked in Wood Alcohol is Placed Beneath
Them and Ignited. The Steam Generated in the
Egg Boilers Shooting Qut From the- Small Open-
ings, Causes a Reaction on the Air and the Con-
traption Whirls Around Merrily.

A GIANT ICE LENS

It is possible to make a huge burning
glass from ice in this way. Get a block
of ice which is roughly cubical in shape
and quite flat on one side. Place this flat
side downward and then secure a bowl
slightly smaller than the block. The bowl
should have a smooth rounded inside. With
the bowl on the top of the block apply
a cloth wrung from very hot water keep-
ing on doing this until the vessel has
melted its way down to the bottom of the
ice. In this way a piece of ice which is
concave on one side will be secured, and
the shape enables it ‘o act as a powerful
burning glass. Propped up so that the
rays of the sun pass thru it. the lens can
be used to set on fire anything that will
burn. It is interesting to direct the con-
centrated rays on deep snow or thick ice
and watch the rapid manner in which a
hole is bored.

Contributed by

S. LEONARD BASTIN.
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The Two Drawings Above Show How an_‘Ice”
Lens Can Be Made and Used. All the Effects
Obtainable With a Burning Glass, Etc., are
Possible With This Lens. A Smooth Porcelain
Bowl is Placed on Top of the Ice, and by Applying
Cloths Soaked in Very Hot Water, and Then Rung,
Over the Bowl and Doing This Repeatedly, the
Bowl Eventually Melts Its Way Down to the
Bottom of the Jce—and We Then Have an ‘“Ice”
Lens to Experiment With.



Radiophoning From Ship to Shore

(SPECIALLY PREPARED OFFICIAL ARTICLE)

N THE evening of March fifth a
striking demounstration of tele-
phoning from ship to shore was
staged by the engineers of the
Bell System and the Radio Cor-
poration of America. Promptly at the ap-
pointed time of 7:30 the ship was picked

rather poor. It cleared rapidly, however,
and within a few minutes a telephone cir-
cuit was completed between the radio sta-
tions on the Jerscy coast and the New
Canaan residence of Mr. 1. B. Thayer,
President of the American Telephone &
Telegraph Company, with the party at

office in some inland city, to talk directly,
as over the ordinary telephone, with his
husiness associate who might be leaving
or returning to this country by way of
sonie trans-occanic steamer.

The accompanying diagram illustrates
the circuit arrangements which were used

Radiophoning from Ship to Shore and from Shore to Ship Has Become an Accomplished Fact,

T. Company.

mitting and Receiving Apparatus on Board the Ship.
T. Co., and Also the Interior of the Transmitting Room with the O

up by the operators of the radio station at
Deal Beach and Elberon, New Jersev. At
these points wire circuits were joined to
the radio equipment, both transmitting
and receiving, by means of which speech
was conveved to and from the telephone
compamy’s  building on  Walker Strect,
New York City. Here a crowd of press
representatives and engineers had gath-
ered to witness the demonstration.

When the wire-radio connection was
first established between Walker Street
and the ship, which at the time was 370
miles from New York, the transmitting
qnalities of the ether for radio signals was

Walker Street listening in. Mr. Thayver
talked for a brief period with the captain
of the ship. expressing his pleasure at
their being able to meet and talk under
such novel circumstances.

The wire circuit running from New
Canaan to the radio station was 95 miles
in length; there was no practical reason
why it could not have been many times
as long. During the demonstration the
telephone engineers made the statement
that commercial ship-to-shore telephony
will he offered to the public whenever the
demand is such as to make it practicable.
This would enable a business man, at his
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as was Recently Demonstrated by the Engineers of the A. T. &
The Two Lower Photos Show the Steamship America from which the Voice was Transmitted to Land and Vice Versa, as well as the Radio Trans-
The Other Two Photos Show the Transmitting Aerial at the Deal Beach, N. J., Station of the A.T. &
perator’s Desk in the Foreground, the Vacuum Tube Sets in the Background, and the Antenna
Connections on the Balcony.

in this novel ship-to-shore demonstration.
One of the questions which is most likely
to puzzle the uninitiated is that of how the
conversations are automatically  relaved
from the wire circuits to the wireless
waves in the ether, and vice versa. Our
diagram has been specially constructed to
make this point clear. The secret of the
marvelous transformation which the voice
undergoes in passing from the wires to
the ether or in the opposite direction is
contained in the hybrid coil and balancing
netweork. which, in the test of March 5th,
were located in the test room of the
Walker Street building.
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This Diagrammatic Picture Shows How the Combined Wire and Wireless Telephone System Recently
Tried Out Between the Steamship America and the New Jersey Coast Transmitting and Receiving Stations
of the Bell Telephone Company’s Engineers, was Arranged. Simultaneous Transmission and Reception,
the Same as on a Regular Teiephone System, is Made Possible by Means of the Ingenious ‘“Hybrid”
Coil, Which is Fully Described in the Accompanying Story, Specially Written for SCIENCE AND IN-

VENTION. The Latest Stuntof the A. T. &

. Co.’s Engineers is a Secret Transmitting and Receiving

System From Which Only an Unintelligible Noise Can be Picked up by Outside Stations.

Referring to our diagram, the hybrid
coil consists essentially of a transformer
with three suitable windings. These
windings are arranged around an iron
ring in the form of a toroid and are so
carefully wound that their electrical char-
acteristics balance one another with ex-
treme accuracy. The balancing network
is composed of resistances, inductances
and capacities so arranged that the elec-
tric impedance of this network is as nearly
as possible the same as the impedance of
the telephone circuit joined to the other
end of the hybrid coil.

To those of our readers who are fa-
miliar with the action of the Wheatstone

bridge which is used for measuring re-
sistances, capacities, etc., the action of the
hybrid coil will now be apparent. Let us
consider the case in which the ship is
talking to shore. Voice currents are gen-
erated at the Elberon receiving station
and pass out over the two-wire circuit to
the associated winding of the hybrid coil.
Now the electrical impedance between the
points C and B is exactly equal to the im-
pedance between C and D; also the im-
pedance between B and A passing around
by way of the telephone instrument is
equal to the impedance between D and A
passing by way of the network. CB and
CD and BA and BD, therefore, constitute

Science and Invention for May, 1922

the four balanced arms of a Wheatstone
bridge. Therefore, when the voice cur-
rents flow in the winding which is con-
nected to the Elberon station they gener-
ate similar currents in the other windings
of the hybrid coil, which How thru the
balancing network and the telephone in-
strument. But due to the balanced rela-
tion, voice currents flow in such a way
that the electric potential of the points A
and C are always equal to one another
and hence no current flows in the circuit
running between A and C and the Deal
Beach transmitting station. On the other
hand, when the telephone instrument on
shore is spoken into, current does flow
down to the Deal Beach station, but be-
cause of the balanced relation in the hy-
brid coil no current flows to Elberon.

Altho the use of hybrid coils and bal-
ancing networks is relatively new in the
radio art it is a matter with which tele-
phione engineers have long bheen familiar,
as these are pieces of apparatus which are
made use of at every repeater station lo-
cated at regular intervals along the long-
distance lines of the country.

One interesting point in connection with
the hybrid coil and balancing network re-
mains to be mentioned. Many radio fans
thruout the Eastern section of the United
States who have “listened in” on the ship-
to-shore tests between Deal Beach and the
steamship America, have noticed that they
could tune their sets for Deal Beach and
receive the ship, altho it was transmitting
on quite a different wave length. Also
others with crystal detectors have re-
corded hearing the ship, altho several hun-
dred miles out to sea. As a matter of fact,
these observers have not heard the ship
directly, but have heard its messages re-
radiated from Deal Beach. This occurs in
the following way. In practice it is im-
possible to maintain an exact balance be-
tween a telephone line and the balancing
network. As a result a certain amount of
the voice currents coming up from El-
beron find their way thru the hybrid coil
back down the other circuit to Deal Beach,
where they pass in on the radio trans-
mitter and are re-radiated. This unbal-
ance, so long as it does not become great
enough to overload the transmitting station
at Deal Beach, is of no practical im-
portance.

Thomas A. Edison Has %e@gms a ““Radio Fan’

HOMAS A. EDISON has followed

I the lead of the several hundred thou-

sand citizens who have armed them-
selves with radio receiving sets, so as to
snatch radiophone speeches, music, weather
reports and time signals from the obliging
ether, which permeates everything every-
where, so scientists tell us. This accounts
for the fact that the radio waves travel
right thru the brick wall of a building,
as if there were no wall there at all. The
radio waves pass right thru our bodies
from hundreds of stations everywhere all
day long, if we but knew it, but thanks
to a wise Creator, our senses do not regis-
ter the passing of these waves thru our
body cells.

Radio is not new to Mr. Edison, for
he was one of the very first to become
interested in the wireless transmission of
telegraph dot and dash signals way back
in the 80’s, when he installed an electro-
static radio telegraph scheme on a train
and tried it out. There was not any great
enthusiasm over this stunt, which worked
all right, but did not seem to possess any
great future at that time, for the few
people who did travel on railroads would
not bother to spend the money to talk
from the moving train to a land station.
The transmission was effected by induction
between metal strips installed along the
roofs of the train and a parallel wire
“carried on poles alongside the track.

e Lk
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Thomas A. Edison has Become a *“Radio Fan” at Last, and He is Here Seen Busily Tuning to Pick up a

Radio Concert Being Transmitted from “W.

Stations, as He Has a Good Sized Aerial Connected with it.

J. Z.,” Newark, N. J. Mr. Edison Hears All the Eastern

Note that Mr. Edison is Using One of His

Latest Audion “B” Storage Batteries. Signals Have to be Specially Strong for Mr. Edison to Hear Them,
as He is Quite Deaf.

AmericanRadioHistorv.Com
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One of the Atlantic Coast Steamship Lines Has Equipped a Steamship Plying Between New York and Havana, Cuba, With a Series of Magnavox Radio Loud-
talkers, and the Passengers Have Enjoyed Dancing to the Music Transmitted from “WJZ”—the Westinghouse Radiophone Broadcasting Station at Newark

N. J.,—a Distance of About 1,200 Miles, While in Havana Harbor.

Plugged in Thru Regular Marine Receptacles.

lavar The Vessel Is Wired With a Special Loud-talker Circuit, so That the Instruments Can Be
This Circuit Runs to the Radio Cabin on the Ship, and One of the Radio Operatlors Tunes in the Music from

the Broadcasting Station, While the Loud-talkers Spread About the Dec Do the Rest.

UR illustration depicts a scene on

board one of the various passen-

ger vessels plying between New

York and other Atlantic scacoast

citics and Havana, Cuba, dancing
being enjoyed on shipboard, thanks to ra-
diophone music picked up out of the air
from the distant broadcasting station,
located at Newark, N. J,, just outside New
York City. This marks a phenomenal and
extraordinary application of radiophone
music and concerts.

As we sce from the picture, several
Magnavox loud-talkers are placed about
the deck and the wires from cach instru-
ment are connected hy means of a plug
into a socket in the floor or ceiling of the
deck. All of these sockets are wired to a
common circuit connecting all of them,
and the wires then lead to the radio cahin,
as shown.

In other words, the passengers who en-
joy the dancing have to thank the ship’s
radio operator or operators for this ser-
vice, for it is up to them to pick up the
broadcasting wave and keep it tuned sharp
and steady thru interference and static.
This performance is all the more interest-
ing and remarkable in view of the fact that
the distance is so great, in the neighbor-
hood of 1,200 miles.

No doubt radiophone concerts, such as
these, including dance music and other pro-
grams, will become quite common on ocean
liners during the next few years, many
ships now picking up the concerts broad-
casted from Newark and other Atlantic
coast stations, when far out on the At-
lantic, over 1,000 miles from America. By

u.ilizing suitable vacuum tube amplifiers.
any number of loud-talkers can be sup-
plied with current from the radio set. It
15 not so much of a dream after all, per-
haps, to think for a moment that tomorrow,
perhaps, the ocean traveler will be sup-
plied with radiophone music whenever he
may desire it right in his cabin, simply by
turning a switch mounted on the base of a
small horn device on the wall.

A question which many people have asked
in regard to such claborate radiophone re-
ception and amplification, as that here
illustrated and described, is as to whether
or not regular radio messages from other
ships, time signals, et cetera, can be re-
ceived without interference with the radio-
phone reception. The answer to this ques-
tion is that with most of the radio receiving
sets this is not possible, and that either
one or the other can be received at the
same time without seriously interfering
with the clarity and strength of the radio-
phone music or speech. Where it is im-
perative to pick up a message at the same
time that radiophone music or concerts are
being received, an expert operator can de-
tune the radiophone wave sufficiently to he
able to pick up simultancously the radio
telegraph and read the dot and dash signals
thru the music at the same time. Of
course the dots and dashes will be heard
thru the loud-talkers on deck or in the
cabin also, but we have often found in our
own experience, that when the dot and
dash signals are indeed quite strong enough
to be read clearly, they will still be weak in
the loud-talker so as not to interfere seri-
ously with the music. altho it may be heard
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by those close to the horn. With respect
to the time signals, these will be picked up
invariably and relayed thru the loud-talk-
ers for the benefit of all within hearing,
as the broadcasting stations stop their con-
certs about eight or ten minutes before ten
i the evening for this purpose.

It might be pointed out in this instance
that the radio weather reports given out
at 10:01 P. M. from the broadcasting sta-
tions, are much more correct than those
given in the afterncon and evening edi-
tions of the newspapers, as radio fans
everywhere have undoubtedly learned by
this time, for the reason that the 10:01
P. M. weather report broadcasted via radio,
has heen received but a short time before
by these stations from the U. S. Weather
Burcau at Washington, or other official
observation points, while the reports
printed in the afternoon and evening edi-
tions of newspapers are those received dur-
ing the morning hours of that day. It is
the proud boast of the weather bureau, so
one expert said recently, that they have
not made a mistake in Dbroadcasting the
weather twenty-four to forty-eight hours
ahead. except about once in one hundred
daily forecasts, The writer of this article
has been particularly impressed. by observ-
ing these radio broadcast weather reports
himself, and has found this percentage to
be about right it would seem. So when
you hear the radio man howl out of the
amplifier horn Rain Tomorrow! it's no
use, old top—chase up your rubbers and
the umbrella and lay them beside the hall
rack, for you are going to need them in
the morning!




men and Relays Them to Headquarters.

Chicago Police Radio—The Coil Aerial of the Automobile
Radio Station, Covers the City, Picks Up Reports from Patrol-

Every Patrolman

Carries a Pocket Receiving Set Like That Shown at Left.

=T

Chicago Police Adopt Radiophone

VERY policeman patroling a beat in
Chicago is to be equipt with a
miniature wireless télephone, a small

apparatus to be carried in the pocket, by
means of which he can be in communi-
cation with headquarters every moment.
The wireless telephone is not exactly an
untried experiment in an everyday sense;
It was employed to some extent by Secret
Service men during the war, and since
then great improvements have been made.

The patrolman will be able to reccive
a message, but he cannot send one. The
instrument, which can readily be held in
the hand, has a receiver, and when prop-
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AERIAL SEWED
IN COAT
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In Chicago the Policemen Are Enjoying Life to the Full, and For One Very Good Reason Namely,
Radio Receiving Sets Which They Carry On Their Person.

g JAZZ FROM THE AIR
PROVOKES SHIMMY

erly tuned in with headquarters permits
the holder to hear his message as dis-
tinctly as from a call-box under the pres-
ent system. The receiving antenna will
be placed in the lining of the policeman’s
coat.

The signal that headquarters is calling
lkim is given by a buzzing sound, the
“radio cop” placing the receiver to his
ear periodically, or else wearing a small
one continually. It is possible to make
the receiver very small, like the de Lange
thermophone, to fit right in the car. The
adoption of this system gives police head-
quarters instant supervision over the en-

HOOTCH
BUGGY y

Cop Is Depicted in the Accompanying Illustration.
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tire city. Policemen may be dispatched
to any spot at any time without headquar-
ters being obliged to wait until they report
in at their patrol boxes, as at present.
A few minutes gained in this manner will
be of immense value in fighting crime.
Later, with more improved instruments,
a certain patrolman of a squad or group
will be able to send messages to his
superiors by means of a portable trans-
mitting set weighing but a few pounds.
Patrol wagons and rifle squads are already
being equipt with wireless telephones, and
can both send and receive from any point
(Continued on page 62)
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INTERCEPTING  BOOTLEGGER
RAODIO

SUNDAY MORNING — HEARING THE SERMON
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They Have Recently Been Supplied With Compact Little
A Few of Our Artist's Impressions of What May Happen in the Daily Life of the Radio Equipped



EREWITH is a diagram entitled,

“What Caused the Signals?"’ which

illustrates a certain incident that

happened when the writer was visit-

ing another amateur wireless man
in 1913. A large galvanized iron tank was
situated in the wircless room, fitted with a
wooden cover, and which tank was rectangu-
lar in shape with flat sides of abbout No. 10
gage metal. A copper plate about 6" x 9”
was suspended from the cover by an in-
sulated wire and hung in the water. At
that time wireless was in its infancy and
grounds were not considered as of much
importance. The owner used this plate as
a ground to water. The liquid “water”
seemed to be the best “ground.” This wire
was thick, stranded, insulated cable and a
No. 16 bare copper wire was soldered, as a
supplementary ground, to a water tap in
the yard. When aerial switch was con-
nected to instruments signals were received
Al, and when work was done, the switch
was grounded as shown in diagram, and all
retired to bed.

One night, the last of the writer's with
this friend, was spent in the wireless room,
receiving and experimenting—eventually all
retired but the writer, and having at last

Radio on Aircraft

HE increasing use of flying boats

and airplanes for military and

commercial purposes makes it ex-
tremely important to develop methods
for communicating Dbetween airplanes
and between airplanes and ground sta-
tions.

The pilot of an airplane is interest-
ed in receiving radio signals, both on
account of the substance of the message
received and on account of his frequent
need to determine the direction from
which the message arrives. The prob-
lem of airplane radio reception is
somewhat different in these two cases.

In the former case the antenna need
not be directional and so may be some-
what simpler and considerably larger.
r/v\l
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This Diagram Shows Arrangement of Radio Outfit on

a Martin Mail Plane, Including the Location of the

Pilot’s Seat as Well as the *“Tail’”’ Loop Aeria!, the

Position of the Latter Being Instantly Controlled or

Changed by the Operator at Will for Obtaining Radio
Compass Bearings.

In the latter case the antenna must be
specially designed and carefully located
in the airplane in order to give a true
indication of the direction, says a writer
in Aviation News, the official organ of
the Canadian Flying Corps. An an-
tenna used for airplane direction find-
g must necessarily be small and this
limits the power which can be received
and makes it necessary to use powerful
amplifiers as a part of the receiving ap-
paratus. This in turn increases the
magnitude of the disturbances caused

tine
By JOHN G. MERNE

finished, he grounded the aerial switch and
was preparing to Jeave the room to go to

—

- 1o instruments

A = Water Inlet From Water Main Thru Ball
Valve F.

B = Supply to Hot Water Apparatus and Lavatory.

C = Copper Plate in Water.

D = Galvanized Water Ciste-n 4'—6"" X 3'—0"7 X
2'—6".
E = Wooden Cover of Tank From Which Plate
Hung.

F = Ball ot Valve (Water Spigot in Yard). .

by the ignition system of the airplanc.
The experiments described are chiefly
for use in connection with directional
radio transmission and reception and
when the precautions and requirements
here stated are complied with, one will
have little difficulty in arranging an or-
dinary receiving apparatus cn the plane,
if this should bhe desired.

The reception of radio signals on
airplanes is mnecessarily handicapt by
interference of two kinds: (1) Noise

from the motors and the wind produced
by the propellers, which makes it very
difficult for the operator to hear the
signals, unless his ears and telephone
receivers are well protected by a hel-
met; (2) Electrical interference pro-
duced in the receiving apparatus by the
transient currents in the wires of the
ignition system of the motors. Steps
which have proven to be effective in
greatly reducing these two sources of
difficulty are described below. Except
in the case of the extremely large
planes the space available for the radio
apparatus is small, and therefore a
compromise must somctimes be made
between the apparatus most to be de-
sired and the apparatus which would
have a minimum of bulk and weight.
Under the present conditions it is not
usually required that the signals shall

be transmitted from an airplane in
only one direction and therefore the
problem of airplane radio transmis-

sion is not greatly different from that
of transmission from a ground station.
The chief elements to be considered
are: (1): power supply, and (2) design
of anteuna, and (3) mechanical design
of apparatus. The sources of power
are either a gencrator driven by a fan
which is placed in the wind stream
from the propellers or batteries which
may be carried on the plane if the
weight is allowable. The antenna must
usually be the same one which is used
for receiving, unless for the latter, a
coil or other directional antenna is used.
On account of the limitation of size of
the antenna and therefore the small
maximum capacity possible, it is diffi-

(Continued on page 77)
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bed, when suddenly his ear caught a wireless
message, quite audible in the room. Seek-
ing for the origin of the sound, he found it
came from the tank. The first conclusion
was, it’s a leak or someone drawing off water
somewhere from the main, and being of an
inquisitive turn of mind, he waited quietly
for the sounds to cease. They did for a
few moments and then began again with
dots and dashes continued at intervals, but
evidently in code as the letters were a
jumble. This led the writer to infer that
it was due to other causes than wireless,
but this was soon dispelled when Eiffel
Tower time signals came in loud and clear
from the tank. (This experiment took place
in England.) All the others lay in bed, as
I did not awaken them, but I told my friend
what I had heard. We tried the next day
to repeat the experiment, but owing to
external noises and the working of the
water main thruout the other houses, it
was impossible to experiment. The writer
had to sail for Ireland that night at 9:00
o'clock and the matter lay quiet. Then
war broke out and all aerials were removed
and no experimenting was allowed, and
there it lies for a solution. What caused the
signals?

New Electric Tone-Arm

Attached to any phonograph as in the
llustration, with the two wires connected
to your radio transmitter as per your favor-
ite radiofone circuit, this electric tone-arm
will transmit a great dcal stronger sound,
than any ordinary transmitter, that you
may place in front of a phonograph horn,
the maker states.

There are four special low resistance,
extra sensitive microphones in thisarm, and
the scratch of the needle or frying noise will
not be transmitted. This instrument will
carry four times the amount of current that
any ordinary microphone can stand. This
clectric tone-arm 1s made especially for

AmericanRadiorMictorn Com _—

ELECTRIC
TONE ARM

ELECTRIC
REPRODUCER

,

New Electric Tone-Arm for Radio Music Concerts,
phonograph music transmission, but it can
be used for transmitting speech as well, by
removing the phonograph reproducer from
the tube, by pulling it out, lifting the arm
off the pivot post, and speaking into the
electric tone-arm tube directly. Thespeech
will also be transmitted four times stronger,
because four microphones are at work.

This outfit will carry a relatively heavy
current without heating. The tone-arm
can be attached to any phonograph without
tools in a minute. Note the pivot post in
the small illustration with two wings and
wood screw stud.

! | y
L—PI\/OY POST
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Sermons Via the Ether Are Not New by Any Means to Radio Bugs Who Have Listened in During the
Past Few Months to Such Broadcasting Stations as “WJZ” at Newark, and Many Others, But the Rev.

James Lewis, of Denver, Colo.,

Is Particularly Ambitious and Has Installed a Radiophone Sermen

Broadcastmg Set of His Own, as the Photo Herewith Shows.

HE Rev. James Lewis, a Denver,
Colorado, pastor, intends to make
himself heard and has arranged to
install a m1cr0phone in his pulpit so that
all the towns of Colorado, and within a
radius of 12 miles or more, can “sit in”
on his sermons. His first experiment was
made several weeks ago, and more than

100 amateurs heard every word of his
sermon.

The photo shows the Rev. James Lewis
speaking into a microphone that is broad-
casting his sermon for miles. But it is not
alone the Colorado people who are able
to enjoy church sermons and choir music
via radio these days, for many of the

Ether

wireless broadcasting stations in different
parts of the country are taking up this
work in earnest and are starting to put
over a regular program every Sunday.
The Westinghouse radiophone broadcast-
ing station, called “WJZ,” located at
Newark, N. J., has a different minister
give a sermon every Sunday afternoon at
3 o'clock, together with several hymns by
a soloist or choir, with organ accompani-
ment. An attractive evening program of
church music is given about 8:20, either
with soloists or Edison phonograph church
music, the details of these concerts being
publisht in the New York, as well as
Newark, N. J., daily papers, and the name
of the minister and the subject of his
sermon are usually given out the previous
Sunday at the close of the radiophone
sermon. Thousands of people within a
radius of several hundred miles of the
Newark broadcasting station have enjoyed
these sermons, and people in other parts
of the country are also enjoying sermons
from their local broadcasting stations, or
else will shortly when these stations get
their schedules arranged to include ser-
mons and music, One of the editors re-
cently enjoved a fine church service via
radiophone, broadcasted from Pittsburgh,
his receiving station being located at
Ramsey, N. J., about 30 miles from New
York City, or a distance of 320 miles from
“KDKA"—Pittshurgh’s call.  An audion
detector and three V. T. amplifiers were
used, with a loud-speaker, the audience
including twenty-eight people. The voice
of the speaker at Pittsburgh was louder
than that from “WJZ”—Newark station
of the Westinghouse Company. The aerial
was 125 feet long, 2 wires, 30 feet above
the ground, with wires spaced 314 feet
apart.

Radio Recorder Continuous in Operation
By ARTHUR H. LYNCH

SPECIAL dictaphone recording de-

vice has been built for use in con-

nection with the reception of radio
signals from FEurope, when high-speed
transmission is resorted to. This device
has been built especially for the New York
Times, and it is used in that paper’s
radio-receiving station, for copying press
dispatches.

As will be seen from the accompanying
photograph, there are two recording ma-
chines, driven by the same electric motor.
Each machine is fitted with a clutch which
is used to carry the power from the driv-
ing motor to the drum which carries the
wax records. When one machine is in
operation the other is standing still, with
the exception of a short period, when both
machines run simultaneously, in order to
make certain of continuity of the mes-
sage from one cylinder to the other. This
is effected in the following manner:

The recording devices of both machines
are fitted with telephone receivers which
operate simultancously. Blank wax cylin-
ders are placed on the drums of both ma-
chines and one of them is put in operation.
The recording device is moved along the
wax record by a worm-gear and an arm
extends from it which engages a small
lever shown in the photograph. Pressure
on the lever causes the clutch on the first
recording machine to disengage and the
machine which has been idle to start. The
time the two machines run together de-
pends upon the size of the teeth on the
clutches.

It will be seen that the governor of the
driving motor is quite similar to those
found on phonographs and any speed may

be had by adjusting it. By running the
records at comparatively high speed when
the signals are coming in and then placing
them on a reproducing machine which is
run at a lower speed, it is possible for the

operators to decipher messages which
otherwise would be unintelligible to them,
and this dual system makes certain that
none of the incoming signals are lost
while the records are being changed.

Duplex Phonograph Recorder for Radio Signals in Use at the New York Times Radio Statxon in New

York City. The
tinuous record of Long Incoming Messages.

econd Record Can be Started While the First Is Still Rotating, so as to Obtain a Con-
Signals Can Also be Recorded on the Records at High

Speed, and Afterwards Transcribed on a Low Speed Phonograph.

50

AmericanRadioHictaory Com



</
s

WINNER OF $50.00 SECOND PRIZE

HE radio receiver shown in [P #

the accompanying drawing |

and photograph was de- | *

signed to tune to 600 meters, [¥
using a single wire aerial
about 130 feet long.  This coil ‘f’
has an inductance of about 537,600
cms. and with an aerial having a
capacity of .0003 mifd. will tune ~ 4.

to about 750 meters. A loading

coil may be used to increase the

wave length if desired. f \
The only tools required to make \

this receiver are a sharp knife, a \

screw driver and a pair of pliers.

Aerial and Ground

A one-pound coil of No. 18 an- <
nunciator wire, obtainable at any %
electrical supply store, will be re-
quired for the aerial and ground.
A pound of this wire will contain
about 155 feet. Cut off twenty
feet for the ground connection and
use the rest for the aerial. The

location of the station will de- | ~F "

termine how the aerial is erected.

B R S PR
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“THE SIMPLEST RADIO OUTFIT”

The coil is wound with No. 24
single cotton covered magnet wire
.1 and g Ib. will be required. To
%  wind the coil fasten one end of
the wire to the first paper fastener.
& In doing this scrape the end of
4| the wire, also the under part of the
fastener, so that when the points
are spread and the fastener pinched
with the pliers a good contact will
be made. Directly under the first
fastener and 15/16” from end of
tube insert a pin. Bring the wire
down from the first fastener,
around the pin and make one turn
around the tube. Insert another
pin under the second fastener, hend
the wire around the second pin,
up around the second fastener,
x| back around the pin and complete
another turn around the tube. Re-
«+| peat this for the first six fasteners.
After passing wire around the
1 sixth {fastener and pin wind six
turns and take off another tap;
continue in this manner to end of
coil taking off tap every sixth

Have it as high up as possible,
but it will give good 1esults if it
is only twenty feet above the earth.
JFor insulators use porcelain cleats
like those used for electric light
wiring; if none of these are at
hand blocks of wood boiled in paraffin will
do very well. The ground lead does not
require insulation. Make ground connec-
tion to a water pipe if possible. Gas pipes
or steam radiators may be used but as a rule
are not as good as water pipes. Be sure
both pipe and wire are clean and bright
when connection is made. For the best re-
sults all connections should be soldered.

Tuning Coil
Obtain a cardboard box or mailing tube
about 374 inches diameter and cut it so

Second Prize of $50.00
Conducted by SCIENCE AND INVENTION
Winner's Set Was Illustrated and Described in Detail in the April It
Number, and the Other Prize Winners' Outfits Will Be Described in

Here Is the Simple Radiophone Receiving Ser Which Won the
in the $300.00 Prize Contest Re-ently

Succeeding Numbers

that it is 3 5/16 inches long. Civil engi-
neers and architects get their tracing cloth
in thick walled mailing tubes that make
ideal coil winding forms. If you don't
happen to have a round cardboard bhox
of this size about the house visit your
city engineer Mark a line around the
tube 5/16 of an inch from one end. With
the small blade of a penknife make 19
holes on this line spaced 7/16” apart. these
holes are for the contact points which are
the common paper fasteners. Insert paper
fasteners in holes but do not spread points.

The First

turn.  When completed the coil
should have 12 six turn taps and
6 one turn taps, or 78 turns in all.
is not necessary to scrape
the wire where it passes around
the contact points until the coil
is wound After completing the wind-
ing wind a cord around the top of
the coil to hold taps in place. remove
fasteners one at a time and scrape wire
and fastener, replace and pinch with pliers.
Remove cord and give winding light coat
of shellac After shellac is dry remove
pins and winding is complete. It is best
to keep shellac away from the contact
points as it is apt to cause a poor contact
between point and wire. If the maker has
a soldering outfit by all means solder wire
(Continued on page 78)
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These Drawings Show How Mr. H. L. Jones, Second Prize Winner in the Simplest Radiophone Receiving Set Contest. Bunt His Instrument,
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Complete

.adio Receiver in

Fountain Pen

PEAKING of real nifty and compact
S radio receiving sets, especially those

of the vest-pocket variety which we
hear of now and then, what's the matter
with this fountain pen receiver, which com-
prises all of the essential parts, even to the
telephone receiver itself? Mr. H. W. Secor
first thought of a set built like this one
several years ago, and under the stimulus
of the many ideas brought out in the
cheapest radiophone receiving set contest
recently conducted by SCIENCE AND INVEN-

ing in the end of the cap, in order to be
inserted in the cear, The only external
connections are to aerial and ground, which
may be made with two pieces of magnet
wire, and everything else is contained in
the fountain pen, including the detector,
the tuning coil and the fixed condenser.
The fixed condenser is placed in the ink
chamber with suitable wires attached to it,
which are connected according to the dia-
gram at Fig. D. The connecting wires are
carried thru the ink feeding channel up to

of wire, which have their insulation
scraped off along the slider path. Suitable
figures, fractions of an inch or else wave
length in meters, if the set can be cali-
brated with a borrowed wave meter or
else computed, may be placed along the
slider path.

The slider itself is simply a hard rubber,
or better still a fibre ring, which will just
move nicely over the paper covered tun-
ing coil and has a light spring brass or
phosphor bronze spring riveted to it. A

Gold Pen cut to point” “nysfa/
for Detector

!:f"fl'ﬂ/'b// "y

Receiver Fropecting

Slotin Faperor Cloth covering for Slider;

fixed Condl . (alibrated Scale

J 7o Aerial

Button _—Brass DetectorGip ™, " Faver;  Shder Spring
s <

Slot. y
P - T,,:—:_—_—ﬂ AL~
N - "————1‘.} @
I U | ) e

Mires 1" fiber Band”

TCoi| Mo 347
SS.C Wire
A

Glider Ring) ~ Brass
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Primary on Cap y,'Secoﬂa’ar y onr Pen Barre/

Spring’

Clips
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Did You Ever Dream of a Complete Radio Receiving Set the Size of a Fouatain Pen to Fit Your Vest Pocket?
Can Make a Receiving Outfit Suitable for Picking Up Radio Telegraph, as Well as Radiophone Messages,
Thermo-phone Receiver Here Suggested, in Order to Make th
the Usual 1,000 o1 1,500 Ohm Watch Case Receiver, But fo1
Will Be Satisfied to Have Either a Tuning Coil or Loose Coupler Complete in the Fountain Pen, Together With
and Perhaps the Buzzer Test, If They Get That Far With It.

e Set a True “Fountain Pen’” Outfit Complete,
Short Distances It Will Serve the Purpose Ver

They Will Then Want to Use, No Doubt,
Connected to the Wires Shown Leading to the Thermo-phone.

Side View
F

Here It Is and the Radio Enthusiast
With a Little Care and Ingenuity. The
Is Not as Sensitive to Radio Currents as

Well. Most Radio Bugs, No Doubt,
ixed Condenser and Mineral Detector,
a Regular Watch Case Radio Receiver

TioN, he has been prompted to write up
this idea. True, this set is not one to be
built in a haphazard manner, but really
merits being constructed in the same way
as our fine watches are built. In other
words, it should be built with the same
craftsmanship as a jeweler would employ,
but the radio enthusiast who is handy with
small tools can with a fair degree of
patience construct such a set even down to
the thermo-telephone type of receiver here
employed.

As will be seen the thermo-receiver
which utilizes simply a U-shaped loop
of very fine platinum (Wollaston) wire,
which 1s heated and cooled successively by
the changes in current, is placed in the
fountain- pen cap; the thermo-phone has a
button attached to it which slides in a slot,
so that it can be projected from the open-

the pen point, and the gold pen is cut or
filed so as to have a long thin projection
left, which will act as a delicately poised
cat-whisker contact for the detector crys-
tal. The crystal, galena or iron pyrites, is
held in a brass cup fitted with small clamp-
ing screws, as shown in the drawing. This
cup is held .in position by a stud turned
integral with it, drilled especially for it in
the heart of the pen feed stem.

The tuning coil is composed of a layer of
No. 34 or a little heavier single silk cov-
cred magnet wire, wound in an even layer
along the pen barrel as indicated; this
winding after being shellacked and dried,
is then covered with a layer of paper or
very fine silk cloth, leaving a strip about
one-eighth inch wide along the length of
the coil, in which the slider spring passes
to make contact with the successive turns
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piece of flexible insulated wire is soldered
to the slider spring and also to the spring
brass clip at the end of the pen; the aerial
and ground wires are snapped under the
spring clips and pulled out again when
thru.  This fountain pen receiver set- is
suitable for picking up radio-telegraph as
well as radio-telephone messages and if
the builder does not care to purchase the
thermo-phone receiver or to experiment
and build one, he may simply do away
with this feature by placing two spring
clip phone terminals on the pen barrel or
on the cap; a regular radio receiver of
1,000 ohms or more resistance can then be
used, following the same hook-up scheme
as shown at Fig. D.

The possibilities of the fountain pen re-
ceiving set, it seems, have been overlooked

(Continued on page 68)
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Fig. 1 Shows Two Forms of Simple Tubular Variable Condensers; Fig. 2, Hook Up and Construction
Shows How Primary and Secondary Bobbin of a Vario-

Ideas for Building Efficient Tuning Coil; Fig. 3

coupler Are Wound; Fig. 4 Illustrates Several Forms of Home-made Audion Rheostats; Fig. 5

Shows Rheostats of the Carbon Plate Compression Type; Fig. 6 Shows How Grid Leak and Condenser Can Be Made; Fig. 7 Shows ‘“A” Storage
Battery Being Charged With Electric Sad Iron in Series for Several Hours.

\Struct:

By H. WINFIELD SECOR

ITH the great boom in radio

occasioned by the opening of

the large number of broadcast-

ing  stations thruout the

country, interest in construct-
ing one’s own instruments for receiving
these radio concerts, news items and agri-
cultural reports has risen to a high de-
gree. A few practical “How to Make
It” wrinkles and ideas are given here-
with, for the benefit of the layman who is
just getting interested in the radio game.
Among other cardinal points to remem-
ber in building radio apparatus of no
matter what type, is the fact that among
all its features, insulation is perhaps the
foremost.” In other words, instead of
using ordinary wood, excepting when it
is very dry or, better still, boiled in
paraffin or bees’ wax, you will always
find that it pays to use a better insula-
tion, such as vulcanized fibre stock, hard
rubber or bakelite. In passing. it is in-
teresting to note that the bhakelite and
fibre manufacturers have recently brought
out new ideas in this material so exten-
sively used for switchboards and panels
on radio cabinets; one of the new mate-
rials is a fibre sheet faced on either
surface with a thin veneer of bakelite; a
second innovation is a hakelite sheet hav-
ing a fine copper screen molded into it.
This forms a protective shield, especially
when connected to a ground wire. so that
capacity effects caused by the proximity
of the hand or the body to audion ampli-
fiers, especially those of the two- and
three-stage type, will be eliminated.

When switch and condenser shafts are
passed thru holes in this form of panel
material, the holes should be drilled con-
siderably larger than the shafts, and then
bu]shed with a fibre or other insulating
tube.

Variable Condensers

The illustration in Fig. 1 shows two
forms of easily made variable condensers
which those building their own apparatus
can construct with very little trouble
and expense. The two opposite condenser
plates or surfaces are formed of two
pieces of brass or other metal tube (the
kind of material having nothing to do
with the electrical capacity), the inner
sliding tube being preferably about 1/16”
smaller in outside diameter than the in-
zide diameter of the stationary or larger
tube. These tubes can be of any thick-
ness without changing the electrical ca-
pacity, the only requisite heing thar the
tube should be thick enough to hold its
shape firmly, in order that the two tubes
shall not touch when one is slid within
the other.

The variable condenser shown at Fig.
1. A, has been manufactured for a great
many years by several radio companies.
It is not quite as handy as the rotary
variable condenser, as the hand has to
move a little farther back and forth in
tuning with it, but it is by far the simplest
to build and possesses a good degree of
accuracy once it has heen assembled. The
inner tube can be prevented from touch-
ing the outer tube and thus short-circuit-
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ing the instrument, by placing an end
washer of fibre, bakelite or wood at the
inner end of the movable tube, the out-
side diameter of this washer or disk be-
ing a shade less than the inside diameter
of the stationary tube. In some cases, a
piece of paper or oiled linen, silk, etc.,
is shellacked around the inner tube to
serve the purposc of preventing the two
from touching. This is the case in the
design of the extremely simple variable
condenser shown at Fig. 1, B. The inner
tube is fitted with a wood or other handle,
and is then covered with two or three
lavers of paper glued or shellacked in
place, so that the tube will slide nicely in
and out of the stationary tube. One end
of the stationary, brass or other metal
tube is cut as shown, then flattened, so
that a binding post can be passed thru it
and into a wooden base. A second bind-
ing post terminal connects with a piece
of flexible wire, such as lamp cord. the
free end of which is soldered to the
movable metal tube.

The writer has used a condenser of the
type shown at Fig. 1. A, very success-
fully across the tickler winding in an
audion receiving circuit, where the ca-
pacity specified was .0005 M. F. The
size of the brass tubes and the spacing
hetween them in this case was as follows:
The outside tube had an inner diameter
of 2”, while the outer diameter of the
moving tube was slightly more than 174”.
The length of each tube was 6”. The
moving tube may slide along a round, or

(Continued on page 69)




ITH this issue, we are presenting a
broadcast map which is a little differ-
ent than the usual types of broadcast-

ing maps, due to the fact that we

would like every reader to Lkeep this
one, mounting it upon a piece of cardboard and
hanging it up over his radio s2t. Furthermore,
it can be kept up to date indefinitely.

Bordering the map itself are listed the names
of towns, states, broadcasting stations, and their
respective call letters. Only phone stations, or
those which transmit radio telephonic messages
or muslc are to be found. Following cach of the
r.ames is a code marking such as D-15. In order
to find the location of D-15 we look in the hori-
zontal column for the letter “D’ and follow this
cpace until it is crossed by the vertical column
enumerated 15 on the map. This gives us the
Iocation of the town.

Thus, as the new calls come in, and as the
list of the stations increases, new towns may be
recorded which do not appear on the map.
Lvery month we will publish the names of new

Address all communications to ‘'‘Broadcast,”
care of SCIENCE AND INVENTION.

Akron, Ohio. Radioart Store Station. 8 UX.
190-200 meters. Temporarily discontinued on
account of recent ruling forbidding broadcasts
on 200 meters.

Anacostia, D. C.

NOF and NSF. 350 meters.

Former call letters for broadcasts; latter for
government work.

Austin, Texas. State University. 5 XU. 360
meters. Not yet broadcasting. Call will

probably change,

Berlin, N. H. Y. M. C. A, 1 BKP. 200 meters.

Range about 50 miles; local broadecasts. Im-
promptu program.
Charlotte, N. C. Southern Radio Corp. WBT.

360 meters. Located at 905 Realty Bldg.; 250
watt tube station, consistent range 200 miles
daylight, 500 miles night. Broadcasts musie,
news of general interest daily, and church
services on Sunday.

Chicago, Ill. Westinghouse Station. KYW.
360 meters. 2,000-mile radius. 9.30 A. M. to
9.15 P. M. every day except Sunday. Sunday

(Chapel Service), 3.00-4.30 P, M. General
broadecasts, 9.30 A, M. to 1.15 P. M. Market
reports, 2.15, 4.15, and 6.30 P. M. News re-
ports after market reports. Special speakers,
7.00 P. M. Children’s bed-time story, 7.30
P. M. Music, 8.00 to 9.00 P. M. -News, 9.00
to 9.15 P, M.

Cincinnati, O. Precision Equipment Co. WMH.
360 meters for concerts; 485 for news.
11,00 A. M. to 4.00 P. M., news and weather
reports on week days. 8.15 P. M., concerts on
Monday, Wednesday and Saturday. One of
the first stations to adopt regular schedule.
1,000 miles maximum distance heard.

Cleveland, O. Cox Mfgz. Co. 8 ACS. 200 meters.
Station shut down because of government
order prohibiting 200 meter broadcast.

Cleveland, O. W. R. Cox. WHK. 360 meters.
300 miles radius. 1.30 P, M. to 2.00 P. M
3.30 P. M. to 4.00 P. M. and 8.00 P, M. to
9.30 P. M. every day.

Columbus, O. Ohio State University. 8 YO.
275 meters. Time signals, market reports and
other useful information. 700 miles.

Dallas, Texas. Police Dept. WRR. 450 meters.
7.00 P. M., news; 8.30 P. M., music on week
days, 11.00 A. M. and 7.45 P. M. Church
services on Sunday. Ranze, 1,500 miles.

Davenport, Jowa. Palmer School of Chiropractiec.
WOC. 360 meters. Concert daily except Sun-
day, 5.456 to 6.00 P, M. and 7.00 to 8.00 P. M.
Sunday, 8.00 to 8.15, business review. Chimes
Sunday, 9.00 to 10.00 A. M. and 5.30 to 6.00

P. M. 1 K.W. two tube set. Station formerly
located at Rock Island. 600 miles.
Dayton, O. McCook Army Station. WFO.

No information as to range or broadecast yet.

Deal Beach, N. J. American Tel. & Tel. Co.
2 XJ. Varying wave lengths, working with
KDOW, test station.

Denver, Colo. Fitzsimmons Gen. Hospital Sta-

tion. DD 5. 325 meters. Concert, news
daily, 8.15 P. M. Range 1,500 miles.
Denver, Colo. Reynolds Radio Co. 9 ZAF. 360

meters. Daily weather, 8.30 A. M. Weather
and news, 7.46 P. M Concert, 8.00 to 9.30
P. M. Range 1,500 miles.

stations and their location with rezard to the
particular square they are in. In this manner,
the radio enthusiasts will find it a compara-
tively simple matter to enlarge the list and keep
his map strictly up-to-date.

A brief summary of the station and the
nature of these broadcasts as well as the time
the station is broadcasting will be given.

In this work, we would anpreciate the assis-
tance of our numerous readers in plotting the
new phone stations. Please bear in mind that
we desire phone stations only, either amateur or
commercially licensed broadcasting stations. So
it is up to our readers to get busy now, and
make this list complete. We cannot do so
without their cooperation. If all the amateurs
will secure the names.of the transmitting sta-
tions, as well as their respective calls, and send
them to Broadcast, care of Science and Inven-
tion, this map should be completed in a very few
issues.

.The wave lengths as well as the maximum
distances stations have been heard are absolutely

Denver, Colo. W. D. Pyle. 9 WD. 200 meters.
Saturday. 8.00 to 9.50 P. M., concert. Range
1,500 miles.

Denver, Colo. Y. M. C. A. Station. 9 YAL.
485 meters. 9.55 P. M., time signals and
news, Heard 1,500 miles,

Detroit, Mich. Detroit News. WWJ. 360
meters. 4 250-watt tubes, 2 as oscillators;
2 as modulators ; and 1 50-watt tube as speech
amplifier. 11.30 to 11.55 A. M. phonograph
music. 3.30 P, M., market and weather re-
port on 475 meters, 7.00 to 8.15 P. M. evening
program. Music, voecal and instrumental,
humor, lectures, jokes and vaudeville artists.
1,500 miles.

Fairfield, Ohio. U. S. Army Station.
Experimental station.

Fort Worth, Texas. Fort Worth Record. WPA.
360 and 475 meters. News, instructions and
hints on radio, special question and answer
depariment, concerts and market reports,
weather forecast, police and fire reports, 7.10
P. M. Maximum range 100 miles. New set
with consistent range of 1,000 miles now in
course of erection,

WL 2.

Hamilton, O. Doron Bros. Electrical Co. WRK.
360 meters. Heard 800 miles on crystal;
maximum 1,400 miles, 8,30 to 10.30 P. M.;
music Monday; 10.30, health lecture. Wed-
nesday 8.30, music, lectures and vaudeville.
Saturdays 8.30, music, health and radio lec-
tures. Alternate Sundays, church services.

Jersey City, N. J. Hudson City Radie Club.
2 CBK. 200 meters. 2.00 to 3.00 P. M. Sun-

day, music; 5.00 to 6.00 P. M, week days,
musie, Uses Hudson City Radio Shop’s
Station.

Jersey City, N. J. Hudson City Radio Shop.
2 BPG. 200 meters. Saturday, 10.00 to 11.00
P. M., music. This station is used to broad-
ca%tBHudson City Radio Club material on call

2 K.

Jersey City, N. J. Jersey Review. 2 IA. 200
meters. Third station in the U. 8. to broad-
cast concert, 7.00 to 8.00 P. M. week evenings,
One-half hour chapel service Sunday evenings.
Heard in Memphis, Tenn.; Owensboro, Ky.;
S. 8. Corona, 950 miles at sea; Toronto,
Cznada, and Calais, Me.

Jersey City, N. J. N. J. Wireless Telephone
Co. WNO. 360 meters. Hourly on the half
hour from 12.30 to 5.30 P. M., news of the
day and music. 6.30 P, M. Monday, half hour
program for children; 6.30 P. M. Tuesday,
first act of local popular play; 6.30 P. M.

Wednesday, Thursday, Friday, Saturday,
music.

Lincoln, Neb. University of Nebraska. 9 YY.
375 meters. Heard at Hazelton, Pa. 10.10,

market reports and weather forecast.
miles maximum distance heard.

Los Altos, Calif. Colin B. Kennedy Co. KLP.
360 meters. 7.30 to 8.30 P. M., news supplied
by the Journal of Electricity and Western In-

1,200

dustry, followed by music on Monday. 8.30
to 9.00 M., music on Thursday; 4.00 to
5.00 P. M., music on Sunday. Heard in
Washington, Oregon, California, Nevada,
Idaho, Utah, Arizona, Montana, Wyoming,
Colorado, New Mexico, South Dakota, Ne-
braska, Kansas, Texas, Minnesota, Jowa,

Ohio, Canada, Alaska and Hawalii.
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authentic in this list and have been extracted
from letters sent to the broadcasting stations
from the various amateurs ‘listening in.” Of
course, exceptional ranges although tried for, are
not within the usual experimenter’s pockethook,
and such results as those obtained in Scotland.
where American amat-urs were heard, are possi-
ble only with larze groups of vacuum tube am-
plifiers or during favorable atmospheric condi-
tions.

The Government can only furnish thosc sta-
tions commercially licensed for broadcasting
work, but there are many other radio phone
stations not so licensed which send an occasional
record through the ether, or otherwise pleasantly
disturb the air. Hzve them zll listed cn your
map. After the map has bzen mounted znd
placed near your receiving set, listen carefully.
Then as you hear the various stations, stick: a
pin into each location so that you will have a
permanent record for yourself. You can then
quickly point out to friends the location of
the broadcasting stations ‘“‘heard.”

Los Altes, Calif.
200 meters.

Colin B. Kennedy Co. 6 XAC.
Experimental station.

C. R. Kierliff & Co. KHJ.
Broadcasting for Los Angeles
Schedule not yet arranged,

Leo J. Meyberg Co. KYJ.
360 meters. Operating for Hamberger Depart-
ment Store. Heard 1,000 miles in North and
Three Rivers, Canada by airplane, San Fran-
cisco receives easily, also Idaho, Wyoming and
Washington. Music 4.00 P. M. to 5.00 P, M.
Weather reports Tuesday, Thursday and Sat-
urday, 8.00 P. M. to 9.00 P, M. Educational
matters, 9.30 A. M. to 10.30 A. M. 1In con-
nection with this station there is a free radio
school—300 to 400 pupils. Night school for
adults.

Los Angeles, Calif. Western Radio Elec. Co.
KOG. Heard in Quartzburg, Idaho and Boze-
man, Montana. Press notices every afternoon
except Sunday, 5.00 P. M. to 5.45 P, M.
Music Tuesday and Wednesday evenings, 8.00
P. M. to 9.00 P, M. Music Friday evenings,
8.15 P. M. to 9.00 P. M.

Los Angeles, Calif.
360 meters.
Times.

Los Angeles, Calif.

Madison, Wisconsin. TUniversity of Wisconsin.
WHA. 360 and 485 meters. Range 1,000
miles. Daily press and market reports by
telephone and telegraph, weather and time
signals. Music, lectures, Tuesday evenings,
8.00 P. M. to 9.30 P. M. Press bulletin, music
and announcement of weekly program Friday
evenings, and concerts.

Mamaroneck, New York. Experimental Station.
2 BQH. 200 and 1,200 meters. Works on test
‘work exclusively from 10.30 P. M. and after,
Tuesday, Thursday and Saturday nights. Thls
station is experimental, working contmually
for the benefit of the amateur, and is in
charge of a competent radio engineer. Heard
1,400 miles away.

Medford Hillside, Mass. American Radio Re-
search Co. WGIL. Daily 8.00 P. M. Music
and regular broadcasts. Radius 1,000 miles.

Police reports in slow code, then phone. Sta-
tion formerly called 1-XE,
Newark, N. J. L. Bamberger & Co. WOR. 350

meters. Music from 9.30 to 6.30 hourly on
half hour. No Sunday program. Lectures and
talks included. Heard at Boston.

Newark, N. J. Westinghouse Test Station.
2 SAL. No schedule,

Newark, N. I. Westinghouse Elec. Mfg. Co.
WJZ. 360 meters. Program daily from 11.00
to 6.00 hourly on the hour. Regular pro-
gram from 7.00 to 10.30. Music, shows, lec-
tures, operas, artists, ete. Time and weather
reports. Church services and sacred music on
Sundays. 1,800 miles.

New York City, N. Y. Hudson Radio Club. 200
meters and over. 2 AYZ, 240 W. 80th St.:
2 BHY, 171 E. 70th St.; 2 KP, 345 W. 8sth
St.; 2 ADK, 650 West End Ave. Music and
club publicity.

New Yeork City, N. Y. Shipowners’
vice. WDT. 360 meters.
at present time,

New York City, N. Y.
WWZ. 360 meters.
40 minutes from 11.40 to 5.40 inclusive.
10.30 broadcasts till midnight.
sic, talks on unusually
Heard 1,400 miles.

Radio Ser-
No regular schedule

John Wanamaker.
Broadcasts hourly on the
At
Program mu-
in‘eresting matters.
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N. Y. Harbor, N. Y., Fort Wood, Governor’s

Island. WVP. 1,450 meters. Irregular pro-
gram. Music. l.ectures and radio questions
answered via raaio telephone. Heard 1,200
miles.

Oakland, Calif. Hotel Oakland. Western Radio
Inst. Preston D. Allen. KZM. 360 meters.
1,900-mile radius. News on week days 7.15
P. Music on Tuesdays, 7.30 to 8.15 P
Music on Fridays, 8. 15 to 9.00 P. M. Sent out
first radio sermon in the west to an audience
of 30,000. )

Parkersburg, Pa. H. A. Beale. 3XW. 3ZO.
200 meters. Heard in all the New England
states. Range about 1,000 miles.

Pasadena, Calif. J. J. Dunn & Ce. KLB. 360
meters. Heard 600 miles. Music Monday and
Friday, 7.30 to 8.15 P. M. Music Sunday, 3.00
to 4.00 P, M. and 8.00 to 9.00 P. M. Power
to be increased ten times in six weeks from
present entry. Professional talent at least
once a week.

Pawtucket, R. I. DeLancey, Felch & Co. Sta-
tion of Raymond W. Farnum. 1 OJ. 200
meters. No regular program now. Music.

Range 150 miles.
Pawtucket, R. I. Standard Radio & Elec. Co.
1 XAD. 290 meters. Thos. P. Giblin Station.
2 pO-watt tubes, radius 400 miles. Heard at
distances of 1,000 miles. Located at 463
Broadway, same city. Broadcasts three days
per week, musice, lectures and letters read.
Now working on 290 meters. Aerial 70 feet
long, 9 wires on spreader 15 feet, 11 wires on
counterpoise. Ground, 11 wires 70 feet long,
copper plates at end.

Philadelphia, Pa. Gimbel Bros. WIP. 360
meters. Heard 1,000 miles. Music, speeches,
news items. Programs published in Philadel-
phia papers.

Philadelphia, Pa. T. F. Howlette.
meters. No schedule.

Philadelphia, Pa.
WFI. 360 meters.

WGL. 330

Strawbridge & Clothier.

Philadelphia, Pa. John Wanamaker. WOO.
360 meters. Broadcasting principally a mu-
sical program, 7.00 to 10.00 P. M. Temporary

installation.
Pittsburgh, Pa. Westinghouse Elec. Co. KDKA.
360 meters. 10.00 to 10.15 A. M., music;

12.80 to 1.00 P. M., music; 2.00 to 2.20 P. M,,
music; 4.00 to 4.20 P. M., music; 7.30 to 7.45
P. M., bed time story ; 7.45 P M., news;
8.30 to 9.00 P. M., music; 9.00 to 905 P. M,
United Press Servlce News; 9.05 to 9.30 P. M.,

music ; 9.55 to 10.00 P. M., time signals. Sun-

ﬂays, chapel services, 11.00 A, M., 3.00 and
7.30 P. M. Range 2,000 miles.

Portland, Ore. Willard P, Hawley. 7 XG., 200

meters. Experimental and voecal music be-
tween 8.00 and 8.45 . M. Tuesday and
Wednesday, and between 9.00 and 9.30 P, M,
Thursday.

Portland Ore. Northwestern Radio Mfg. Co.
XF Broadcasts every Tuesday and Friday
evenmg at 8.45 P. M. Public Health Service
Bulletins. Sends out Industrial News every
Monday evening.

Portland, Ore. The Oregonian. KBW. 360
meters. Music, talks, news bulletins daily.
Maximum distance 900 miles.

Richmond, Ind. Richmond Palladium News-
Paper Co. Z. 360 meters. Stock and
market reports daily at 4.00 and 6.30 P. M.
Range about 100 miles.

Ridgewood, N. Y. Broadcasting Corp. of
America for Times Publishing Ce. WHN.
360 meters. 100 miles radius. Every hour on
the hour from 8.00 to 11.00 A. M. Every hour
on the half hour, 11.00 A. M. to 9.30 P. M.

Roselle Park, N. J. Radio Corp. of America.

WDY. 360 meters. Program combined with
WJZ, the Westinghouse station at Newark,
N. -~ The Radio Corporation will open a

new station in New York about June 1st.

Sacramento, Calif. J. C. Hobrecht. KVQ. 360
meters. Operating in connection with Sacra-
mento Bee newspaper. Equipment, 5 5-watt
tubes, 2 oscillators, 2 modulators, 1 speech
amplifier. Heard in Alberta, Canada, Wash-
ington, Wyoming, Utah and Idaho. Every
after=oon from 5.30 to 6.30, press notices and
music. Wednesday and Saturday, 8.00 to 9.00
P. M., music. Range about 1,000 miles.

San Jose, Calif. Chas. D. Herrold. KQW. 360
meters. Eguipment, 50 watt phone with facili-
ties for connecting with the telephone line.
1,500-mile radius. Music and church services
are transmitted by telephone to the labora-
tories, and then re-transmitted via radio.

Schenectady, N. Y. General Electric Co. WGY.
360 meters. Heard in Iowa, Minneapolis and
Cuba, 1,600 miles. Broadcasts musie, speech
and topics of general interest.

Schenectady, N. Y. Union College Radio Club.
WRL. 360 meters. Weekly program, Sunday
7.30 P. M. Irregular program during week.
Power, IKW.

Seattle, Wash. Excelsior Motorcycle Co. KHQ.
Works on divided schedule with Northwest
Radio Service, Broadcast 7.00 to 9.00 P. M.
Music.

Seattle, Wash. Northern Radio Elec. Co. WJO.
360 meters. Operating in conjunction with
Seattle Post Intelligencer. 100 watt vacuum
tube transmitter. Heard by ship 3,600 miles
at sea. News, market reports, music, etc.
Seven to nine hours daily. Land range about
1,200 miles.

Seattle, Wash. Post Intelligencer. KFC. 360
meters. Operated by the Northern Radio Co.
News bulletins between 12.00 and 1.00 P. M.
on special occasions; at 3.30 and 5.30 P. M,,
naws bulletins, market quotations and music.
8.30 to 10.30 P. M., cables, news, new phono-
graph records, concerts.

Springfield, Mass. Westinghouse Station. WBZ.
360 meters. Children’s bed time story, 7.30
P. M. (every day except Sunday) ; prominent
speaker, 7.45 P. M. (every day except Sun-
day) ; musical program, 8.00 to 9.00 P. M.
(every day except Sunday); chapel service,
3.00 P. M. Sunday; church service, 8.00 P, M.
Sunday. Maximum distance 1,400 miles.

Stockton, Calif. C. 0. Gould. KJQ. 360 meters
75 to 100 mile radius, operated by D. W.
Horstmeyer. 5.00 to 5.30 P, M., news and
music on week days. 7.00 to 8.00 P. M., music
on Wednesdays and Sundays. 10.00 to 11.00
A. M., church services on Sundays.
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Washington, D. C. Doubleday Hill Elec. Co.

KQV. Every afternoon from 4.30 to 5.30

P. M. Thursday and Friday from 7.30 to 8.30
P, M.

Washington, D. C. White & Boyer Co. Con-
certs with short lectures on radio, Keith's
vaudeville, music, etc. Range 1,000 miles.
There are other stations which are not yet

listed on this schedule because the information
regarding them has been received from various
sources, and the call letters or nature of the
broadcasts are not yet definitely determined.. In
other words, the stations here listed may not be
in operation or their call letters may have been
changed. Nevertheless, phone messages from
each have been heard. Where possible, the
name of the concern is given and, in those places
where two different calls are found, some
writers have reported hearing one and some the
other. Telegrams have been dispatched to nearly
every station here listed, but many had not
replied up to the time we went to press. The
list follows:

Atlanta, Ga. Garter Electric Co.

Chicage, 11l. WBU.

Cleveland, Ohio. Cleveland Radio Association.

Cleveland, Ohio. WHK. o

Columbus, Ohio. Electrical Specialty Co.
200 1aeters.

Detroit, Mich. Police Department.

Gridley, Calif. KFU.

Hollywood, Calif. Elec. Lighting Co.

Indianapolis, Ind. WOH.

Indianapolis, Ind. Hamilton Mfg. Co.

Jefferson City, Mo. WOS.

Eansas City, Mo. WOQ.

Lansing, Mich. WHW.

Los Gatos, Calif. Heard by ships 2,500 miles at
sea. 360 meters.

Mexico City, Mex. XDA.

Montreal, Can. Marconi Telegraph Co.

New Haven, Conn. A. C. Gilbert Co.
or WCS.

New York, N. Y.
360 meters.

Ossining, N. Y. Deforest R. T. &
3-

4-CD.

BYU.

KOP.
KGC.

WLK.

WGJ

Deforest Radio Co. WJIX.

T. Co.

Philadelphia, Pa.
Pinebluff, Ark,
Pittsburgh, Pa.
Pomona, Calif.
Rochester, N. Y.
4-BQ.
Calif.

WCL.
WOK.
Newspaper Ptg. Co.
KGF.
WHAQ.

WPB.

Rome, Ga.

San Francisco, Fairmont Hotel. 360

meters.
San Francisce, Calif.

Steckton, Calif.
KWG.

KUO.
Portable Wireless Tel. Co.

Sunnyvale, Calif. Radio Shcp. KJJ,
Toledo, Ohio. Marshall Gerkin Co. WDZ, WHU.

Washington, D. C. Church of the Covenant.
WDH. .
Washington, D. C. Radio Construction Co.

WDW.

Radio Reception on Alrcraft

ISTENING to the terrific roar of an
airplane’s engine one might well be
justified in supposing that the recep-
tion of wireless signals under such
conditions is an utter impossibility.

Yet the fact, that the aero wireless operator
receives signals as efficiently as his contem-
porary on land or sea, is well known.

1t is possible for the operator to pick out
the signals thru the noise, just as an ex-
pert musician can pick out the sound of
one particular instrument in a large or-
chestra including many other instruments.

Altho the amplifying relay has over-
come the difficulty of receiving without
interference by the exte-nal noise of the
aircraft engine, there is another and more
troublesome disturbance, which the engine
creates to the detriment of the wireless
receiver, namely magneto induction noises
arising from the numerous high tension
circuits of the modern _aircraft engine.

The magneto induction noises set up by
these small wireless stations are known

By G. !i. DALY, D. 5. M.

as eddy or parasitic currents and their
chief aim in life is to let themselves be
heard much and often in the receiving
telephones.  Frequently when an aero
operator is straining his utmost over a
particularly weak signal of national im-
portance he will be interrupted by a sound
resembling statics gone mad. The aero-
engine maker has had to take special pre-
cautions to eliminate them when con-
structing the engine. a
A striking demonstration of this is
shown in the case of the latest and most
powerful aero engine yet invented, namely
the thousand horse-power Napier Cub.
This engine has sixteen cylinders with
two sparking plugs in each cylinder which
are fed by high tension current from four
magnetos. The number of revolutions
which the engine can do is in the vicinity
of two thousand per minute—and as there
are about eight sparks per revolution, or
in other words, eight parasitic wireless
stations transmitting per revolution, there

are roughly sixteen thousand transmis~
sions during a minute of time.

But, as mentioned above, a way has
been found by which the trouble is
cured and the parasitic currents will have
to toe the line. This is done by sheathing
all the high tension cable in a special
braided covering of an electrically con-
ductive material and carrying the cables
in aluminum brackets four inches apart
secured to the top of the crank case. Thus
the currents are collected in groups and
earthed into the body of the engine.

But these parasites, with the pertinacity
of youth on being ousted from one posi-
tion, carry on in another part of the elec-
trical circuit of the engine called the dis-
tributor.

These distributors are earthed by means
of brass shields each with a length of
copper wire attached to an earthing ter-
minal on the crank case so that all the
obnoxious currents exhaust themselves in
the large metallic body of the engine.

[



UST as [ was going to start this

article a well-known radio concern

took the pep out of it. They in-

stalled in the National Press Club,

Washington, D. C., a vacuum tube
radio receiver employing eight tubes. It
amplified the energy picked up by the an-
tenna to about 8,000 times the strength it
had where it went
into the receiver.
When I asked for a
copy of the direc-
tions for operating
the machine the man
who set it up an-
swered: I think
you can remember
them without writ-
ing them down.
They are: ‘Press the
button and turn the
handle’.”

It made me {feel
like the man who or-
dered his own tomh-
stone, which now
tells visitors to the
little cemetery where

he lies: “I expected
this, but not so
soon.””  The popular

demand for simpli-
fied apparatus had to
be met. Some re-
ceivers had been
made very easy to
operate, But for one
of such power, |
would have said be-
fore seeing this. that
the number of knobs
and switches for the
aser to learn to ad-
just was at least six,
in the present stage
of the development

Shown.

No. 3. How to Oper-
ate a Vacuum Tube
Radio Receiver

types and hear concerts and lectures a
thousand miles away where at present their

To Demonstrate the Intensifying Power of Modern Vacuum Tube Receivers, It Is Interesting to Show
How Several People May Be Placed in Series With the Antenna Wire and the Receiving Set, as Here
The Radio Current Picked Up by the Antenna Will Pass Thru the High Resistance of the
One or More Persons, and the Signals Will Be Heard in the Receiving Set Just the Same. This
Experiment Was Performed Quite Early in Radio History by Dr. Marconi Himself.

will be arranged in a more orderly and
ornate fashion, with distances and posi-
tions determined with scientific accuracy.
Sometimes all the coils of wire are inside
the box out of sight. In other sets two
or three coils protrude from the face of
the cabinet like solid truck tires hung on
the wall of a garage. In the latter case
they may be demount-
able. By pulling out
one or more and sub-
stituting  others it
may be possible to
adapt the receiver
to everything from
amateur messages
sent on 200-meter
waves to government
broadcasts sent on
2,650 meters from
Arlington, or on 17,-
000 meters and over
from Annapolis.
Whatever the ar-
rangement of coils,
condensers, rheo-
stats and other ele-
ments, the heart of
the receiver is the
vacuum tube. It may
be called by any one
of a number of trade
names and the opera-
ting characteristics
of the different tubes
may vary widely, but
i principle they are
similar.

The vacuum tube
looks like an electric
light bulb. Usually
it has four prongs
on the bottom and
a pin sticking out
from the side of its

of radio.

This receiver, I am told, cannot be manu-
factured in quantities to supply the de-
mand for several months to come. In the
meantime thousands of radio listeners will
be wanting to use vacuum tubes with the
present types of controls. If they can
realize how simple a matter it is to oper-
ate these, many will change from the cheap
mineral detector sets, to the vacuum tube

receiving range may be only fifty miles.

There are many types of vacuum tube
radio receivers. A technical amateur often
has a dozen or more pieces of apparatus
scattered all over a table and connected
with a network of wires. The man who
wants to use radio without studying it
buys a cabinet instead. This cabinet will
contain about the same elements but they

metal base. It will
not fit its socket in
any but the correct position. Some-

times it is pushed in against the pres-
sure of a spring and turned slightly so it
will stay. Sometimes it is pushed in and
not turned. A moment's observation will
show how to put it in place.

The socket into which the bulb goes is
connected to four binding posts. From

(Continued on page 66)

s VARIABLE CONDENSER
=i DETECTOR 2 STEP AMPLIFIER
GRID LEAK AND 7 \ £ Sy L Pa, St N
GRID CONDENSER
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- /,\:{umau \ 4
- (s 7 74 il 2> o
TO AERIALY “1 5 2 l‘ 1 & I
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A Specially Prepared Perspective Diagram Which Everyone Can Understand, Showing How the Three Vacuum Tubes (Audions) and Transformers Are Con-

nected in a Detector and Two-Step Amplifier Receiving Set, Suitable for Radio Telegraphy or Radiophony.

All of the Parts Are Pretty Well Standardized;

the Variable Condenser Connected Across the Secondary of the Vario-coupler Should Have .001 M. F, Maximum Capacity; the ‘B’ Battery Units Give 22}4

Volts Each; the Storage Batte

Is a 6-Volt Type Having Three Cells; the Phones Are of 2,000 to 3,000 Ohms Resistance, and Where a Single Large Horn Is

Employed as a Loud-talker, It Is Preferable to Use a-Single Type “C” Baldwin Amplifying Receiver; the Detector Bulb May Be a No. 200 U. V. Type, and

the Amplifier Bulbs of the 201 U, V., Type.
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In this Department we publish questions and answers which w: fez] are of interzst to the novice and amateur.

to this Department cannot be answered free. A charge of 25: is made for all questions where: a personal answer is desired.

A 2-Slide Tuner and a Vacuum Tube

(6) DMartin Lusk, Atlanta, Ga., asks:

0. 1. Can I use a two-slide tuner to tune
with, in connection with an audion detector? 1
also have fixed and variable condensers.

A. 1. The hook-up which you may
your instruments is illustrated herewith.

use for

A Two Slide Tuner and Audion Circuit., “A,”
Aerial, “T2,” Two Slide Tuner, “V, C.,”” Variable
Condenser, “G. L.,” Grid Leak and Condenser,
“BB,” 22} Volt B Battery, “AB,” 6 Volt Storage
Battery, “R,” Rheostat, “V. T., » Vacuum Tube.
The Letters Around the Vacuum Tube Socket
“G.P.F.,” and “F,” Represent the Grid, Plate and
Fllament De51gnat10ns Found on all Such Sockets.

A Fairly Good Receiving Set
(7) G. Rudolph Thompson, Norfolk, Va., asks:
Q. 1. Please give me list of parts for 2 fairly
good receiving set.
A. 1. For building the vacuum tube detector
receiver you will need:

100 to 150 feet No. 14 7-strand copper wire, for
antenna. \Weather-proof insulated wire for
lead-in enough to reach your set.

1 100-ampere lightning switch, or a lightning ar-
rester, or whatever safety device may be re-
quired by your local electrical inspector.
This must meet the requirements of the Na-
tional Board of Fire Underwriters if you
want to collect insurance on your house in
case it is struck by lightning.

1 vario-coupler, to tune from 150 to 600 meters.

6 switch points and knob.

Ground wire, which may be cut from wire pur-

chased for lead-in.

filament rheostat.

storage battery, 6 volts and as many ampere-

hours capacity as you want to pay for.
Smaller ones need rechargmg oftener.

“B” battery, 2215 volts.

pair 2,000 ohm phones.

audion socket.

audion bulb.

grid leak and grid condenser, .00025 micro-

farad capacity. Wire for connections should
be insulated. Stranded wire has better con-
ductivity. The larger it is, the less resist-
ance, but don’t get it so large and stiff that
it is hard to manage. Look at a ready-made
set and see how it 1s wired.

If you are going to build a set we suggest that

you read radio advertisements, secure catalogs,

compare goods and prices.

-
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Simple Hook-up for Reception from
“W Z”

158) Paul Novel, L'ougg I.slzmd City, N. Y.,
asks:

. 1. With a loose coupler, fixed condenser,
crystal detector and 2,000-ohm phones, can 1
receive music from W.J.Z.?

A. 1. Yes.

. 2. How shall I connect them up>
A. 2. The hook-up is given here.

The Hook-Up of a Loose Coupler With a Detector

and Other Apparatus. *“A,” is the Aerial, *“L. C.;

Loose Coupler, *“D,” Detector, “F. C.,» Fxxed Con-
denser, “P ’* Phones, “G,” Ground

Ford Spark Coil for Transmission

159) Lawrence N. Johnson, Moores Hill, Ind.,
asks:
Q. 1. Can a Ford spark coil be used for trans-

mission of radio signals for distances of four or
five miles?
A. 1. While it is possible to rewind a Ford
spark coil so that it will operate on 110-volt
(., the results will by no means be worth
the time and trouble expended in doing so. We
suggest that if you wish to use a spark trans-
mitter you should purchase a standard make of
one-inch spark coil, and operate the same from
a six-volt storage battely With this you could
easily cover the distance of four or five miles.
If you use this coil for transmission, be sure
that you use an oscillation transformer, or helix,
in order that the wave emitted will be sharp and
within the law.

Radio and the Victrola

(10) W. C. Regan, Stronghurst, Ill., asks:

Q. 1. With a radio set comprising a short-
wave tuner, two-stage amplifier and a Magnavox,
would I be able to receive the radiophone broad-
casts loud enough to use the music for enter-
tainment?

1. The apparatus which you mention will
do very well for receiving the broadcast We
would suggest that you use a one wire aerial, at
least 100 feet long, and as high as possible.

Q. 2. What advantages has radiophonc set
over a Victrola?

A Few of the
Articles imn June

“Radio News”

Shall We Put the Brakes on Rodio?
By Armstrong Perry.

A Portable Radio Receiving Set in
a Suitcase. By S. R. Winters.

The Electron Theory Simplified.
By Edward T. Bicak.

World’s First Wireless Telephone
News Service. By Maurice E. Pel-
grims.

German Tests on Radio Signaling to
Railroad  Trains. By Dr. dlfred
Gradenwits.

A Coupled Tuncr for Long IWaves.
By Raymond Evans.

Duplex Radio Telephone a Reality.

A. 2. The radiophone set possesses many ad-
vantages over a Victrola, inasmuch as it is not
necessary to purchase new records in order to
hear the latest songs and dances. Also with the
radiophone it is possible to receive weather re-
ports, market reports, general news of the day,
and some remarkable operatic selections and
church sermons.

Re-radiation

(11) James L. Read Macon, Miss., asks:
Q. 1. Can a large radio receiver be hooked
up to a transmitting set so as to relay messages
on shorter wave lengths to amateurs?
AL Yes. We would suggest that you use
a two- or three-step amplifier, and a good phone
for receiving, and a five-watt transmitting set to
re-radiate the messages. By placing the receiver
and transmitter near each other you should have
no difficulty in obtaining the results you desire.
The distance between the transmitter and receiver
can be best determined by experiment.

Types of Simple Antennae

(12) DMr. E. Kilburn, Detroit, Mich., asks:
0. 1. Please tell me the types of "antennae
most easily constructed indoors and out.

The most easily erected antennae for
use inside is the one shown at the top of the
first page of the article by Armstrong Perry in
the March issue of this journal. If the mold.
ing is quite dry the insulated wire may be laid
right on it. If not, insulators should be used to
keep the wire from contact with it, as radio
currents easily escape from the antenna. An-
other type of antennae is the loop. It looks
somewhat like an old-fashioned yarn reel with
about a dozen turns of insulated wire on it.

Many prefer a single-wire antennae on the
roof. The higher you put it the more current it
brings in from the passmg waves, and that means
louder music, voice or signals at the receiver.

Unique Hook-up for 2 Single
Slide Coils
(13) Frank Krammer, Jersey City,
asks:

NoT.

57

D adinblictom, O oo

L:tters addressed

. 1. I have two one-slide tuners of exactly
the same make and size. When I use them in
series I have great trouble with interference,
because I cannot tune sharply. Can you give me
a hook-up using these two coils, a fixed con-
denser, detector and phones which will work
better?

A. 1. The hook-up here given will be found
to produce excellent results, and is unique in that
it eliminates induction and interference to a
very great extent,

A Very Good Interference Preventer is Shown

Above, the Two Coils T1, are Identical in Shape

and Size. “A” Represents the Aerial, “G,” the

Ground, “D,” Detector, “F. C.,” Fixed Condenser,
and “P,” the Phones.

Radiophone Receiving Set

(14) T. M. Phillip, Lowell, Arizona, asks:
Q. 1. What is the best kind of a set to pur-
chase for phone reception?

A. 1. In your locality we think you will
need a good short-wave regenerative receiver, or
one that uses radio-frequency amplification as well
as audio-frequency amplification. There are so
many good ones that it is hardly fair to say that
one 1s better than the other.

We suggest that you write to concerns that
advertise in this and other magazines, and to
others if you care to, and send for catalogs and
quotations. Study these carefully with your own
requirements in mind. Also communicate with
radio amateurs in your district and have them
tell you about local conditions. Apparatus that
works in one part of the country may not work
so well in other parts. Of course, you will want
to bring in the short-wave concerts, lectures and
other entertainment. Sets for this purpose have
a tuning range of fromn 150 to 600 meters. The
receiving range varies with atmospheric condi-
tions. One night you may hear a station two
thousand miles away with one vacuum tube, and
the next night you may not be able to get it
with six stages of amplification.

United States Radio Course

(15) Roy C. Day, Ilion, N. Y., asks:
€. 1. Where should I write in order to secure
the army radio course?

Al you will write to the Signal Corps,
U. S. Army, Governors Island, New York, we
think you will have no dxﬂﬁculty in enrolling for
the army correspondence course in radio. The
War Department has informed us that successful
students will be given an opportunity to go to
an army camp in the summer for two weeks of
addmonal training, free of charge.

There is some sort of an organization for ama-
teurs connected with the Governors Island head-

quarters. It might be worth your while to look
into that.
A Correction
(16) In last month’s issue a circuit of a one-

slide tuner, crystal detector, fixed condenser and
phones was illustrated. In the diagram it ap-
peared that the condenser was short- circuited by
a piece of wire. This was, however. a font
error. The wires should be connected as shown
in here.

A Circuit Comprising *T1,” Tuner, “D," Detector;
“F. C.,” Fixzed Comienser, “p)y Phones “AY
Aerial, “G,” Ground




Bow-Facing Oar
1,406,932 issued to William
Henry Clay)
This invention facilitates particu-
larly the dipping action of the oar

(No.

and its withdrawal from the water,
and also permits the oar to be lifted
over or above the gunwale with
considerable ease. A guide-rail is
fastened to the gunwale of the
boat by means of resilient pins. The
oar proper and its handle are secured
to parallel clamping angular mem-
bers, the latter arranged at obtuse
angles to each other. These angular
members are secured to the blade
and handle of the oar by sleeves
mounted to freely slide and turn
upon the guide-rail. These are sub-
sequently linked to the handle and
blade. In this manner the blade
may be lifted out of the water when
desired.

Sound Reproducing Device
(No. 1,407,928 issued to Wilbur L.
Chamberlain)

Instead of clamping the diafram
of a phonographic or other repro-

ducer at its edge, as has been the
common practice, the inventor of
this device provides for a member
which vibrates in its entirety. A
stylus carrying arm is pivotally
mounted on a swinging supporting
member of a phonograph, such as
the tone-arm, and the vibrating de-
vice supported wholly by the stylus
is so arranged that it presents a sort
of grooved disc or discs upon which
radiating fins have been rigidly se-
cured.
Swimming Device
(No. 1,406.940 issued to Clarence E.
Darrow)

At Miami, Fla., from whence this
inventor hails, such swimming de-
vices come in very handy. The
body of the device is made of a pair
ol boards, shaped in the form of a
nsh. These support the swimmer,
who lies flat upon the float with his
kunees gripping either edge of the

-ame. A driving shaft fastened to
the propeller is operated by the
swimmer thru a pair of pedals and
suitable gears. A lever operated by
the swimmer to control the direction
of locomnotion is shifted by the
swimmer’s feet, who thus steers the
tail of the fish-like form. The re-
lation of the parts may be changed.
however.

Cooling Device for Movie
Films
(No. 1,408,203 issued to Charles

Francis Jenkins)

In motion picture exhibiting safe-
guarding agamst fire is of enough
importance to warrant emploving en-
tirely distinct expedients in such
machines, so that assurance of safety
is possible under all conditions.
Many methods of preventing com-
bustion of the motion picture film
have been devised. Some of these
limit combustion to a single picture.
Others reduce the temperature of
the beam of light, etc. In the
present system, however, compressed
air is allowed to expand just before
it reaches the film. and hence reduces
the temperature. A suitable cham-
ber for holding air is provided for.
and an expansion chamber discharg-
ing by a passage across the face of

the film directs a stream of air
across the path of the light beam,
and the air escapes from the box or
passage surrounding the film thru
special air exits in that box.

Color Organ

(No. 1,406,663 issued to Richard
Lovstrom)

By some strange coincidence the
patent issued to Lovstrom is so re-
markably similar to the Wilfred ma-
chine described elsewhere in this
issue that it should be made the sub-
ject of psychical study. Besides the
curtain or vapor-screen which the
inventor employs to project upon, a
box housing his apparatus is used.
An incandescent lamp in which the
filament is of a three-dimensional
geometric figure is used to enhance
the effects. A lens having surface

facets, if desired, is employed. This
is arranged on the same line with

the lamp and the curtain. The lens
and lamp are movable with relation
to each other, and the lens prefer-
ably set at a slant to the main axis.
The lens movement, as well as the
lamp movements, take place while the
device is being operated, and one or
more shiftable transparent colored
lasses or screens are arranged in
ront of the lens, each having a

distinctive color.
Wave Motor
(No. 1,407.885 issued to David R.
Olmsted)
In this device a submersible
structure adapted to receive the

wave, to elevate the wave and to
direct pressure or impact of the
wave against the driving elements
of the motor is provided for. The
unusual feature of this submersible

structure is that it presents the pecu-
liar external configuration whereby
it not only elevates the waves and
directs its forces against the driving
elements of the motor (in this in-

stance vanes or fins traveling on an
elongated track and attached thereto
by a continuous belt), but the rear
crest where the top wall drops, forms
a rearwardly facing abutment against
which the receding waves of water
break and their impact insures an-
chorage of the structure. The fins
rotating on the endless belt, drive a
pumping mechanism lifting water to
any height desired, which can then
be used to operate turbines. All the
mechanism 1s contained within the
body of the structure and access
thereto is gained by means of a suit
able lighthouse.

Fountain Comb

1,408,262 issued to Joseph
Brueck and Norbert Salter)

The handle in this fountain comb
acts as the container for the liquid.
The operator first turns the feed-
holes out of registry with each other.
The entire device is then turned into

(No.

a vertical position so that the neck
is uppermost and the screw cap sub-
sequently removed. The liquid to be

used is then poured into the handle
thru the neck. In this condition
none of the liquid will leak out, but
when it is desired to apply some to
the hair the valve cylinder is turned
with relation to the thumb piece,
which permits the liquid to feety into
the distributing trough at the proper
rate of low. A porous material per-
mits of the equal distribution of the
liquid and its application in small
quantities to the roots of the hair.

Motion Picture Apparatus

(No. 1,406,808 issued to Orazio*
Antonelli)

In this motion picture machine the
inventor provides for a film and
feeding mechanism. The film in this
case is a sheet or disc clamped in
position upon the outer end of a
rotatably mounted shaft. The de-
vice here shown not only permits
motion pictures to be projected, but

acts as a camera as well, so that the
average amateur may enjoy the tak-
ing of pictures and likewise their
projection. The photographs are
arranged upon the disc spirally, the
lens being guided by suitable gears.
After the pictures have heen taken
and a suitable positive has been made
therefrom and it is desirous to pro-
ject the results upon the screen, the
same apparatus may be utilized.

Flying Machine
(No. 1,408,115 issued to (ieorge
Matta)

The inventor of this device utilizes
what one could term new principles
of aviation. He provides for two
propellers, one at either end of his
machine. Another object of the in-

vention is to break off the helix of
air which tends to form around the
propeller when the same is driven
very rapidly. The propeller blades
for this purpose are mounted so that
they are shifted while driven around.
or, in other words, driven up and
down out of the plane of normal
revolution, thus breaking up the cur-
rents of air.

Automatic Control
Mechanism

(No. 1,406,405 issued to William
Harvey McGee and Reni S.
Berry)

If the airplane upon which it is
installed should change its course
by any external cause, such as de-
flecting air currents, the body of the
vessel will turn horizontally relative
to the compass needle. which re-

mains theoretically fixed, and cause
a contact carrying cam to turn rela-
tive to the compass needle. This
completes the circuit thru an electro-
magnet and breaks the circuit thru
the central magnet. The electro-
magnet exerts a pull on its core and
operates its respective valve, causing
the rudder to move by allowing air
to exhaust from one cylinder and
permits the other cylinders to act
upon the rudder.
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Removing Stains of Printers’ Ink

(1201) Dr. John A. Voorhees asks:
(). 1. Ilow can I remove printers’

1. In the March, 1921,
INvENTION several ink

Stains made from printers’ ink should
be soaked in benzine. Wash with hard soap
before the benzine evaporates and treat with
one of the solutions given in the article referred

2. ink from
paper?

A, issue of Science
AND era(hcators were

given.

Ii the color of the ink persists after the body
of the ink has been removed, we advise that you

soften with oil of turpentine and weak lye. The
following solution may also be used for the
indelible inks:

Copper chloride is first applied and then

washed with a solution of sodium thio-sulfide and
afterward with water or dilute solutions of potas-
sium permanganate and hydrochloric acid fol-
lowed by hypo solution and clear water.

Coloring Aluminum

(1202) Robt. Winterhalder, Kamloope, B. C.,
Canada, asks:
How can I blacken aluminum images
ﬁgmes?

A\. 1. To blacken aluminum, clean thoroly with
fine emery powder and wash, then immerse in
the following solution:

White arscnic, 1 oz.; iron sulphate, 1 oz.;
hydrochloric acid, 12 ozs.; water, 12 ozs. When
the deposit is black enough, dry with fine saw-

dust, then lacquer.

There is another method of blackening
aluminum; that is, to pour over it a thin layer
of olive oil and "heat slowly over ar alcohol

flame or in a drying oven. Repeat this opera-

tion to obtain absolute uniformity of coating.
The heat first turns the aluminum brown

then black, according to the temperature.

and

Human Aura

Mr. L. Saunders, Toronto, Ont., asks:
Are not the radiations of the human
aura, alpha, beta and gamma radiations of radium?

A. 1. What the radiations of the human aura
are has not as yet been definitely ascertained.
Nevertheless, they are in no way similar to
radium emanations, hence cannot be any of the
leee rays you mention. If, on the other hand,
these emanations were present they could be
demonstrated by a fluoroscopic, spintharoscopic
or clectroscopic test, which tests would give a
positive indication under ordinary circumstances.

(1203)
0. 1

Oxygen from Air

(1204) Robert Cox, Boston, DMass., asks:
Q. 1. Can oxygen be evtracted from air?
A. 1. Oxygen 1s produced in large quantities

directly from the air by a very simple process,
namely, that of liquifying the air and then allow-
ing the nitrogen to evaporate, which, of course,
levaorates first and pure liquid oxygen will be
ft
This liquid oxygen is then allowed to evaporate
and is placed in containers.

The Light Ray Phonograph and Inertia

(1205) L. C. W., Topeka, Kansas:

Referring to an article in the December, 1920,
issue of SCIENCE AND INVENTION called “The
Light Rav Plionograph,” asks:

?) Since the ordinary phonographic repro-
ducer lns both needle and diaphragm, will not
the inertia which the inventor is tryving to elim-
inate while recording be present in the repro-
duction?

A. 1. You have undoubtedly obtained a
mistaken impression of the Light Ray Phono-
graph. The needle of a phonograph follows in
the grooves in the record. as you know, and if
there are more grooves to an inch, that same
needle will still follow the grooves. This might,
perhaps, cause a greater wear on the surface of
the record, but even tho the needle and dia-
phragmm have a certain definite inertia, it is over-
come in much the same manner as on railroads
where the train follows the tracks, regardless of
their tortuous curves.

Newton’s Laws of Motion
(1206) Finlcyville,

SKS:

Q. 1. If the earth revolves at such a tremen-
dous speed, why is it that a man jumping up into
the air does not come down in a different place?

A1 We will answer your question by
asking you another. If you were in the front
car of a train and this train was travelling 60
miles an hour and you jumped up into the air,
would you fall down in the rear car? No. You
would land in the same place from which you
had attempted to leap, the reason being that
your body is travelling at the same rate of speed
as the train, and, therefore, will tend to remain
in that state of uniform motion.

Q. 2. (ould the earth be seen revolving at
a high altitude?

A. 2. If you were on the planet Mars vicw-
ing tlie earth thru a telescope you could un-
doubtedly see its rotation just the same as we
now observe other planets revolving, but because
the envelope of atmospheric air whirls around
with the earth an aviator does not sce the earth
revolving. He is incidently revolving with the
earth in the same direction, influenced hy motion
previously acquired and by the atmospheric en-
velope indirectly. If he could ascend high
enough the winds would have quite an effect on
his speed, but it would be quite impossible to
free himself of the carth’s influences.

Lawrence Gurgan, Pa.,

Fruit Preserver

(1207) Hans F. Schmid, Canyonville, Ore.,
). 1. Can you give me any information of
Dr. Harry Barrmger Cox’s fruit preserver and

its construction?

-asks:

Mysferious box .

Felt washers” plates

This Illustration Shows the Electrical Arrangement
for Preserving Fruit, Proposed by the Late Dr.

Harry Barringer Cox. Earth Currents Were Sup-
posed to Act on the Food in the Metal Cans in Such
a Way as to Preserve it.

A. 1. We were present when Dr. Harry Bar-

ringer Cox demonstrated his inventiou to pre-
serve food. Candidly speaking, we hold no faith
in the idea. The reason for this statement is
based upon the fact that Dr. Cox employed tin
cans of the ordinary molasses can type. Below
and above the fruit he fastened a felt washer
moistened with water. The cover was then placed
upon the can and said can set upon a metallic
plate, another metallic plate covered the top
of the cans. Earth currents were supposed to
act on the food—how, we cannot tell—in these
conducting cans.  What the idea of two plates
is, is also beyond our very limited understand:
ing. Two wires were then led from each of
the plates thru the box to another instrument
case. I'rom this two heavy cables lead to the
same steam radiator. Tt stands to reason that
it is absolutely impossible to get a flow of cur-
rent by grounding two w1rcs to one earth con-
nection, regardless of what is in the mysterious
bhox, which flow of current was claimed. We
wnuld advise that vou do not give this idea an-
other thought. No article on the subject has
been published in this magazine.
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Steel Penetration by Straw

(1208) DMiss TFlorence E. Siman, Rosebud,
Mont., asks:
How is it possible for straw to be

driven thru a piece of steel, after being whirled
about in a cyclone?

1. We do not know where the impression
that straw can be driven through wood, glass
and iron when whirled around in a cyclone
originally came from. Nevertheless, as far as
we have been able to determine, there is abso-
lutely no scientific proof of this.

Removing Embossment on Bottles

(1209) Henry D. Gill, Randolph, Mass., asks:
Q. 1. What solution is there that will “eat’”
glass? I would like to remove embossment on

glass bottles,
A Hydrofluoric_acid, which comes in lead
containers, is generally used for this purpose.
Why not grind off the emhossment? This will
undoubtedly be cheaper in the long run.

Increasing Current

(1210) Laurence E. (Genack, Springfield,
Mass., asks:
Q. 1. Could I use an induction or Ford coil

to step up the current from six dry batteries
and still get the required amperage for making
synthetic rubies?

A. 1. No, you could not use a spark coil or
a Ford induction coil for stepping up the voltage
and expect at the same time to step up the
amperage so as to give you the required amount
of heat at the arc electrodes.

Assuming that you have a current supply at
110 volts alternating or direct, you could make
an arc furnace and connect it directly into the
house circuit. A small resistance should be
placed in series.

Home-Made Magnavox

(1211) James F. Barclay, Jr., Black Iall,
Conn., asks:

Q. 1. Several
Magnavox.

A. 1. Would advise you as follows,
cerning the loud speaker described by Mr. Secor
in the October, 1920, issue of Radio News.

The field m'\gnet of the instrument should be
wound with about 3 Ibs. of No. 17 insulated
magnet wire, as you suggested, for operation on
6 volts. The two magnet coils should be con-
nected on parallel for 6 volts, or in series for
12 volts.

Enameled magnet wire may be used for wind-
ing the field coils. An error was made in the
editing and printing of the original article and
the following change should be made in the
winding of the moving diafram coil. This coil,
if it is to be wound to have 75 ohms resistance,
should contain about 72 ft. of No. 40 B. & S.

queries about a home-made

con-

gauge, single silk covered magnet wire. .
With reference to the data on an audio-fre-
quency transformer, would say that such in-

formation is given in our 25¢ book called, “IHow
to Build Audio-Frequency Transformers' by
E. T. Jones, available from our Book Depart-
ment.

Cost of Building Small Auto
(1212) Doyle Spoonmore, Urbana,

writes:

Q. 1. What would it
small auto described by Mr.
time ago in this magazine?

A. 1. With regard to Harry Habig’s small
automobile, would say that the cost of building
such a machine will vary greatly, dependent
upon whether second-hand or new parts are used,
and also on the kind of engine you buy

You can build a machine like Mr. Habig’s for
almost any price you want to mention. ff you
look around motorcycle repair shops, you prob-
ably can pick up the materials necessary, in-
cluding the engine for less than $100.00 easily,

Illinois,

cost to build the
Harry Habig some

but if vou buy new parts, particularly a new
eng|$ne, the expense may run as high as $150
to $2

Questions will be answered here for
Rules under which questions will

Questions addrest to this department cannot
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Radio Engineering

k(1213) II. Russell Stauffer, Manheim, Pa,
asks:

Q. How can I start in the radio engineering
line? .

A. It is quite difficult to tell just how you

might start in the radio line, but off-hand it
would seem that one of the best moves you could
make would be to connect with a radio company,
cven if it is but a small one, and you could then
take up a radio course with one of the schools
advertising in Science axp InvexTtion. There
are scveral correspondence courses being given in
radio, but not very advanced ones, such as you
would require, it would seem, in view of the
fact that you have just graduated from an elec-
trical engineering course ziven by a Washington,
D. C., school.

Possibly you might be able to counect with one
of the radio laboratories of the Bureau of Stand-
ards or the U. S. Navy Department, and in this
way you would certainly stand a very good chance
of acquainting yourself with men wlo are already
doing practical radio engineering work and _so
familiarize yourself with the work quite rapidly.

Radio engineers are invariably electrical engi-
neers in the first place anyway, and you will
no doubt find it a great deal of value to you by
interviewing some of the experts in thc Radio
Department of the Bureau of Standards, as well
as in the Navy Department.

Dicyanin Dye and Human Aura

(1214) Geo. L. Barker, Cumberland, Md.,
writes: .
(). Being interested in your article on the

“Human Aura” in the May, 1921, number of
ScIENCE aAND INVENTION, I will consider it a favor
if you will give me some information as to where
I can obtain a copy of Dr, Kilner’s hook on
“The Human Aura,” and also the name of a
dealer who handles dicyanin. I suppose this
dyestuff belongs to the quinoline class and is
similar to cyanine, which is used as a pan-
chromatic sensitizer,

. Our Book Department can supply you
with the Dbook called “The Human Aura,”” by
Dr. Kilner. The name of company supplying
dicyanin will be furnished on receipt of stamped
and self-addressed envelope.

You are quite right in assuming that it is used
as a panchromatic sensitizer. It is a greenish-
blue dye which imparts to bromide of silver
an extraordinary sensitiveness to the extreme red.

The screens to he used in viewing the ‘“human
aura” must be made by yourself. Simply dis-
solve dicyanin in absolute alcohol, or in a very
high proof alcohol which has not been medicated.
This solution is then poured between two pieces
of glass which have been firmly glued or fixed
together.  The separation between the two
sheets of glass, and also the proper strength
of the solution, must be determined by experi-
ments.

14-K.W. Step-up Transformer
(1215) David C. Baird, Eugene, Ore., says:
Q. 1. Give me data on }4-K.W. step-up trans-

former. . . o
. 1. [Ierewith are instructions for building
a Y%4-K.\W. transformer: )

On an iron core 1034 inches long, 634 inches
wide, 1.1 inches thick, wind 663 turns of No. 15
DCC wire in six layers. This will need about §
pounds of the wire. . . .

The secondary is wound in 17 pies, each pie
being ¥ of an inch thick and wound with 2,092
turns of No. 34 DCC, about 4 pounds being
necessary. ‘The primary is tapped for every 100
turns and the voltage ranﬁes from a little over
39.000 for 100 turns in the primary circuit to
6,520 volts when the entire primary is being
used.

(). 2. Also data for 100-watt step-down trans-
former, with 2-volt tacrs on secondary.

A. 2. For a step-down transformer we would
advise an iron core 10 inches long, 6 inches wide
1 inch square. Wind this with 700 turns or 4%
pounds of No. 15 DCC wire in 7 layers. The
secondary is wound with No. 12 DCC wire and
tapped for every 3.2 turns for the 2-volt steps.

5. How can I compute the ampere-hour
capacity of a storage battery?

A. 3. It will be quite impossible for you to
compute the ampere-hour capacity of batteries as
this will depend on a_great many factors, among
which are the size of the plates, their distances
with reference to each other and the electrolyte.
Resistance of the circuit will affect both the
amperage and the voltage of the battery.

“Free Gas” Automobile

(1216) Frank O, Barth, Canton, Ohio:

Q. an an automobile be operated from gas
evolved from water decomposed by electric cur-
rent %enerated by a dynamo driven by the

eng\ine. . X .

. Relative to using gas electrically evolved
from water to run an automobile, we would state
that the inventors of this system are still work-
ing upon it; but in our opinion the device will
never be practical, or ever see a market, for the
reason that more electricity is needed for elec-
trolytically decomposing water than could pos-
sibly be produced by a generator driven by a gas
motor. which gas motor would derive its power
from the water so decomposed. In other words,
in a 20-horsepower motor driving a generator at
its maximum efficiency, the generator would not

develop the full 20 horsepower because of fric-
tional and electrical losses.

hen the electrical energy from the generator
is passed into water so as to decompose it there
are again losses due to convection currents and
heat, and therefore, in order to make an automo-
bile of this nature operate you would constantly
have to supply an additional source of power,
either from storage hatteries or otherwise, which
would have to be charged before using the auto,
There is nothing to prevent you trying this out
yourself.

Will Ship Sink Part Way Only
in Deep Water?

. (1217) Virgil Waitman, Camp Lewis, Wash-
ington, writes:
(). Will a ship sink only part way to the

bottom in very deep water or will it sink to the
very bottom?

Regardless of whether the steel ship is
the size of a needle or the size of the Titanic,
when that ship starts to sink it will continue to
sink until it rests on the very bottom of the
ocean. In other words, there is no such condi-
tion as stable buoyancy, and the vessel must
either travel forward in a sinking position, but
heing constantly elevated by means of its ele-
vating rudders, or sink to the bottom.

Take a submarine as an example. A submarine
may be permitted to sink to the desired depth
and may be maintained at that depth or near that
depth Dby causing it to rise slightly and then
shifting it into the sinking position again, so that
it oscillates back and forth near the particular
location desired. Should all the operators on

The Cartesian Diver—A Very Mysterious Fel-
low. Slight Pressure Variations Cause Him
To Rise or Sink. >

the submmarine become incapacitated and should
the machinery stop, that submarine will continue
to fall to the Dbottom, or rise to the surface.
Should a vessel like the Titanic sink to any con-
siderable depth there would, of course, be leak-
age, due to the water-tight bulkheads being com-
pressed by the terrific external force of water
pressure.

Eventually this bulkhead would rupture in-
wardly, allowing the water to enter. In view of
the fact that 516 weight of the water is now
equal, and the force exerted is equal, in all
directions, that vessel will continue down to the
very bottom. Even should the bulkheads with-
hold the water pressure, the vessel would sink,

This may be summarized in a very few words.
In liquids of fairly constant specific gravity in
which the specific gravity increases only because
of pressure, a sinking body will sink to the bot-
tom. For a demonstration, build a cartesian
diver. This is merely an inverted bottle placed
inside of another bottle, or a small figure just
afloat. The top of the lar§er mouthed bottle is
covered with a piece of rubber, and the smaller
bottle in the liquid has sufficient water in it to
allow it to come just above the surface of the
water. By pressure on the rubber diafram just
covering the mouth of the bottle, the increase of
pressure within the container will cause the diver
to sink.

It is impossible, regardless of how accurately
you graduate the increase in pressure, to keep the
bobbing bottle positioned in or near the center
without rapidly changing the pressure, permitting
the diver to rise slowly or sink again.
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Books on Einstein Theory

(1218) A, Burati, North Dana, Mass., writes
the Oracle:

(). DPlease explain briefly the Einstein Theory.

A, It will be impossible for us to explain the
Einstein Theory in a few words, and even dozens
of looks on the subject do not explain it
thoroly.

Perhaps the best books for the beginner are
‘“Easy Lessons in Einstein,” by E, E. Slosson,
and the “Einstein Theory of Relativity,” by
Prof. H, A. Lorenz, which may be procured from
our Book Department.

From Drafting to Engineering

(1219) D. R. Davis, Rochester, Pa., wants to
know:
(). Where can I take up an electrical draft-

ing course?

We note that you are a qualified electrician
and that you are thinking of taking up a mechan-
ical drafting course at a correspondence school.

The writer has met and worked with many
draftsmen who have taken up a correspondence
course in one of the leading schools, such as
those advertised in this journal, with excellent
success. A thoro course in mechanical drawing
will take about a year, together with mathe-
matics, all depending upon how much time you
devote to studying it each week, but not less than
three to four nights should be devoted to it every
week,

The editor of this column has known drafts-

men who have not had much practical expe-
rience, yet who got along very well after taking
one of these courses, and the best way, no doubt,
is to start in as a tracer in the drafting depart-
ment, or else as a detailer, with some industrial
concern.
. There is no special course of electrical draft-
ing, altho some schools advertise a course under
this title. In other words, a good mechanical
draftsman will invariably adapt himself to mak-
ing drawings of electrical machinery, circuits, etc,
quite easily, and most of the drawings he wiil
have to make will be based on the rules of pro-
jection and sectioning which the mechanical
draftsman has mastered.

. The best way is to send for the catalogs pub:
lisht by the various correspondence schools and
study them carefully, and the very best thing to
do is, of course, to endeavor to become acquainted
with a few draftsmen who are taking courses in
dlffer_ent schools if possible, and then find out
by direct questioning which you think is the
best. With any of these schools you will get
a square deal and excellent training, if the course
is followed diligently.

Finally, in closing, the writer would personally
suggest very strongly that, in view op the fact
that the cost of a mechanical drawing course being
about omne-third that of a complete engineering
course usually, you might do best in the long run
by taking a complete Electrical Engineering
course, which includes drafting. One predom-
inant and noticeable fact ahout all correspondence
courses is that the students who do the best
with these courses are those who correlate their
theoretical studies with their practical everyday
work, and after you have started to study one
of the courses, therefore, it would be best to try
and get a position in the particular line in which
you are interested.

Dental Cement

(1220) C. F. Bowman, Chicago, Ill,, wishes
to know:
Q. How a cement like that used in filling teeth

can be made.

A. We regret to inform you that we have no
record of a hard cement resembling ivory, such
as is used in filling teeth. This cement may be
purchased, however, from any dental supply house
and we would advise that vyou communicate with
such concerns.

Liquid water glass with some abrasive or
mixed with marble dust makes an extremely hard
cement, but it is not as smooth as ivory. There
are other equally hard cements which are not
smooth, however, but before giving formulas we
must know their applications.

110 Volts to 220 Volts A. C. Step-up
Transformer

l§1221) James B. Barclay, Shanghai, China,
asks:

). What windings and core should T use for
a transformer to step up 110 volts A. C. to 220
volts, for use on an electric fan? The fan in
question uses 34 amp. at 220 volts and 60
cycles. I wish to use this device on a 110-volt
A. (. circuit.

A. We would advise that an iron core 1l
inches long, 634 inches wide, made in the form
of the picture frame, having a side of 1.2 inches
cross-sectional area, is wound with 666 turns or
five pounds of No. 15 double cotton coverzd
wire, B. & S. gauge wire, and is placed in six
layers. The secondary is wound with 1,332
turns of No. 18 double cotton covered wire, B. &
S. gauge.
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STANDARD
UNDERWOOD

Rebuilt like new. Every typewriter
is factory rebuilt by typewritar ex-
nerts. New enamel—new nickeling
—new lettering —new platen—new
key rings — new parts wherever
needed — making it impossibie for
you to tell it from a brand new
Underwood. An up-to-date ma-
chine with two-color ribbon, back
spacer, stencil device, automatic
ribbon reverse, tabulator, ete. In
addition, we furnish FREE water-
proof cover and a special Touch
Typewriter Instruction Book. You
can learn to operate the Under-
wood in one day.

From Factory
to You

Yes, only $3 brings you this gen-
uine Rebuilt Standard Visible
Underwood direct from our fac-
tory, and then only small monthly
payments while you are using it
make it yours; or, if convenient,
pay cash. Either way, there isa
big, very much worth-while sav-
ing, too. Genuine, new Under-
wood parts wherever the wear
comes—genuine standard, four-

counts.

All shipments made direct to you from our
big modern factory (shown above)—the largest
typewriter rebuilding plant in the world

And It’s YOI

row, single-shift keyboard —thor-
oughly tested — guaranteed for
five years.

$3 Puts It in
Your Home

You don’t even have to scrimp
and save to pay cash. Instead,
you pay only a little each month
In amounts so conveniently small
that you will hardly notice them,
while all the time you are pay-
ing you will be enjoying the

Strect or
R.F. D N

Post

AmericanRadioHistorv. Com

Name..cowras. . -

Office. .........

@

use of and the profits from the
machine,

’

10 Days’ Free
Trial
Remember, you don’t even have
to buy the machine until you get
it and have used it on 10 days’
free trial so that you can see for
yourself how new it is and how
well it writes. You must be satis-
fied or else the entire transaction
will not cost you a single penny.

NOW! Mail TODAY!w

Now is the time when every dollar saved
Let us save you many dollars.
Don’t delay. Get this wonderful easy pay-
ment bargain offer now, so vou can send for
and be sure of getting your Underwood at a
big saving—on our easy terms or for cash.

TYPEWRITER EMPORIUM
SHIPMAN-WARD MFG. CO.
2165 Shipman Building, Chicago, III.

Montrose and Ravenswood Aves.

TYPEWRITER EMPORIUM
SHIPMAN-WARD MFG., Chicago, Ill.
2165 Shipman Bldg., Montrose and Ravenswood Aves.

Send by return_mail Bargain Offer No. 2165 of a Standard
Visible Writing Underwood.
obligate me to buy.

This is not an order and does not
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Mechanical
Engineering

Learn at Home!

Employers are looking for men with
mechanical ability.

There is an easy, delightful way in
which you can learn right at home in
spare time. For 30 years the Interna-
tional Correspondence Schools have
been giving men and women just the
training they need for success in me-
chanical engineering and more than 300
other subjects. Hundreds of thousands
have stepped into good positions through
I. C. S. help.

Let the I. C. S. help you. Choose the work
you like best in the coupon below, then mark
and mail it today. This doesn’t obligate you in
the least but it will bring you information that
will start you on a successful career. This is
your chance. Mark and mail the coupon now.

TEAR OUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6243-B SCRANTON, PA.
Without cost or obligation, please explain how I can
qualify for the position, or in the subject before which
have marked an X in the list below:—
ELEC. ENGINEER [ BUSINESS MANAG'M'T
Electric Lighting & Rys. | (0 SALESMANSHIP
Electric Wiring 0 ADVERTISING
Telegraph Engineer Railroad Positions
Telephone Work ILLUSTRATING
MECHANICAL ENGR. 0O Show Card & Sign Ptg.
Mechanical Draftsman O Cartooning
Machine Shop Practice [ Private Secretary
Toolmaker Business Correspondent
Gas Engine Operating §BO0KKEEPER

CIVIL ENGINEER Stenographer & Typist
Surveying and Mapping Cert. Pub. Aceountant
MINE FOR’N or ENGR. TRAFFIC MANAGER
STATIONARY ENGR. Railway Accountant
Marine Engineer (Commercial Law
ARCHITECT GOOD _ENGLISH
Contractor and Builder Com, 8chool Subjects
Architectural Draftsman C1VIL SERVICE

Concrete Builder Railway Mail Clerk

Structural Engineer AUTOMOBILES
PLUMBING & HEAT'G Mathematics
Sheet Metal Worker Navigation | ygpanish

Text. Overseer of Bupt.
CHEMIST
Pharmeacy

Sf.f{{,‘;‘“"" OBanking
O Airplane Engines

OC00000000000000000000000 -

Name
Btreet
Address

t-16-22

City State

Qccupation

Persons residing in Canada should send this coupon to the

International Correspondence Schoolr Canadian, Limited,
Montreal, Canada.

BE A REAL MAN!

LOOK LIKE ONE AND
FEEL LIKE ONE

Broaden your shoulders, deepen
your chest, enlarge your arios,
and get a developmeut that will
attract attention. Fill yourself
full of energy and be powerful.

My New Book
“Muscular Development”
Will Explain How

This book is illustrated with 26
full page photographs of myself
and of some of the world's finest
developed athletes I have trained.
It will Interest and benefit you
greatly.
Kend 10c (stamps or coin) for a copy NOW, loday,
while 1t is on your mind.
EARLE LIEDERMAN, Dept. 205, 305 Broadway
NEW YORK CITY

Science and Invention for May, 1922

One Broadside Lifts Five
Leviathans From Sea

By GRASER SCHORNSTHEIMER

(Continued

Following is a comparison of these new
vessels with the best in foreign navies:

West Iirginia
Details: Colorado
Leugth.... ............... 600 feet..................
Beam.... . .. .... ... 97 feet3Y; inches.
It 00000a00a aonaoaanans 30.5feet. ...
Displacement .. . 32.600 tons..........

.. Eight 16-inch 45 cal.....

Main battery. ... .
..Fourteen 5-inch.......

Secondary battery.

from page 25)

said to have a range closc to the maximum
visibility. One shot will be enough for

Negato
Mutsu Hood
..660 feet. ... 860 feet
... 100 feet. R 104 feet
.31 feet... .. . 28.5 feet

..35,000tons.........
..Eight 16-inch 43 cal..
.. Sixteen 5.5-inch

. 43,000 tons
. Eight 15-inch 45 cal.
Twelve 5.5-inch

Torpedo battery. .. . Two 21-inch........... .. Eight 21-inch (?) 2l-inch
Horse-power.............. 28,900, ... 144,000
Speed.................. 21 knots...... ..., . . 31 knots
Fuel....................... (Mloceo000aaa0n0oaasnc000000 il Oil

Ten Fast Scout Cruisers

At present we have ten scout cruisers
under construction, which we may build
to completion, if Congress gives us the
money. And it would seem that the wiser
thing to do would be to complete them,
spending a nominal sum, rather than scrap
them and be forced to build them from
the keels up within a very few years, as
the saving entailed will be about $70,000,000
in this case. However, Congress refuses
to appropriate the $20,000,000 necessary to
do so, according to the present information.

If completed, and very probably at least
two of them will be completed, they will be
the finest scouts afloat, They will be
553.5 feet long, over all, and 550 feet long
on their designed water line. The beam
will be 55 feet and the draft 1414 feet at
a normal displacement of 7.500 tons. At
full load they will displace over 8,100 tons.

None of these ships will have the electric
drive because it weighs too much for the
smaller but faster vessels, Five of them
will have Parsons turbines, three Westing-
louse-Parsons and the other two Curtiss
turbines. All will be fitted with reduction
gears, cnabling them to cruise great dis-
tances with economical fuel consumption.
The fuel will be oil. The turbines will be
required to gencrate 90,000 horse-power for
a speed of 33.7 knots, but it is expected
that they will actually generate more than
100.000 “horse-power for a speed of 35
knots.

In fact, these ships will be enlarged
destroyers, ten 21-inch torpedo tubes being
mounted on their decks in two triple and
two twin deck mountings. The main bat-
tery will consist of twelve of the new 53-
caliber 6-inch guns, which will <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>