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ebtricity Needs

1 WILL TRAIN YOU AT HOME

Stop right here. This is YOUR opportunity! Electricity is calling you, and the Electrical

Business is in for a tremendous increase.

By my Home Study Course in Practical Electricity I can train you for these positions.

Earn $70 to $200 a Week

You’ve always had a liking for Electricity and a hankering to do electrical
jobs. Now is the time to develop that talent; there’s big money in it. Even
if you don’t know anything at all about Electricity you can quickly grasp
it by my up-to-date, practical method of teaching. You will find it intensely
interesting and highly profitable. I've trained and started hundreds of
men in the Electrical Business, men who have made big successes. YOU

CAN ALSO
BE A BIG PAID

ELECTRICAL EXPERT

What are you doing to prepare yourself for a real success? At the rate you
are going where will you be in ten years from now? Have you the special-
ized training that will put you on the road to success? Have you ambition
enough to prepare for success, and get it?
You have the ambition and I will give you the training, so get busy. I am
offering you success and all that goes with it. Wil you take it? I’ll make
you an ELECTRICAL EXPERT. 1 will train you as you should be trained.
I will give you the benefit of my advice and 20 years of engineering experi-
ence and help you in every way to the biggest possible success.
________ v )
CHIEF ENGINEER -\‘\ Valuable BooK Free }\‘/‘[HOW btg oBlz_
COOKE come an Electrical Expert,” has started many a
Chicago Engineering man on the way to fortune. I will send a copy,
Works \ free and prepaid, to every person answering
Dept. 21 2150 Lawrence Av. this advertisement.

CHICAGO, ILL. . .
i ] Good intentions never
ACt NOW ¢ get you anywhere. It

Dear Sir: You may send me entirely \
free and fully prepaid, a copy of your . i .
\ s action, alone, that counts. NOW I8

book, ""How to Become an Electrical Ex-

pert,” and particulars about your Home \ THE TIME TO ACT.
L. L. COORE, Chief Enginecer

\ _ CHICAGO
AQGIess. ..ot ia e \ ENGINEERING
WORAKAS

\ 2150 LAWRENCE AVENUE
\ Dept. 21

Study Course in Electricity. \

City.. . . i Statel L \

Chicago, U. S. A

But it needs more trained men—at big pay.

FREE!

BIG ELECTRICAL
OUTFIT

A fine outfit of Electrical Tools,
Instruments,  Materials, etc,,
absolutely FREE to every stu-
dent. I will also send v
FREE and  fully  prepaid —
Proof Iessons to show vou how
easily vou can learn Electricity
and enter this splendid profes
sion by my new, revised and
original system of Training by
Mail.

RADIO COURSE
FREE

Special newly-written wireless
course worth $45.00 given awav

free.
Free Use
of Laboratory

[ have a large splendidly
cquipped Flectrical Laboratory
where vou can come at any time
for special instruction without
charge. Several  competent
assistants — practical engineers
— are in charge.

Earn Money While

Learning

I give you something vou can
use now. larly in my Home
Ntudy Course 1 show vou how
to begin making money in Elec
tricity, and  help you get

started.  No need to wait until

the whole course is completed.
Hundreds of students have
made several times the cost of
their course in spare time work
while learning.
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In every man’s

life there is one Big Moment when he makes the

decision that either robs him of success—or leads on to fortune.

AVE you ever considered why our
richest men come {rom our poorest

boys? Isn’t it a strange thing that
it is almost invariably a voung fellow who
starts life without a cent in the world,
without education, without influential
{riends—in short, without one single soli-
tary advantage—who accumulates millions
of dollars? Isn’t it a miracle that inside of
a comparatively few years a man can rise
from abject poverty to fahulous wealth?
_ Astonishing, certainly—bur_ more
it is wonderfully inspiring. For it means that
no man need be held down by circumstances.
Once he knows the ‘‘millionaire’s secret.”” he
can puf it into operation regardless_of all obh-
stacles that seem to block his path. His fancied
handicaps simply vanish into thin air. He sud-
denly finds that everything he touches turns to
gold-—money llows in upon him—fortune showers
him with its favors. Everything he wants seems
to come to him just as surely and easily as day
comes after night.

The Secret that Makes
Millionaires

important

But millionaires are not the only ones who
use this secret. It has made every great man
nf history. Think of Napoleon—an unknown
Corsican soldier in the ranks—then suddenly
startling the world with his meteor-like rise,
overthrowing empires, reshaping the destinies of
nations!

What is this amazing secret that can work
such wonders? It is just this: The thing be-
hind all big aclhievement, whether in business.
political or military life, is opportunity.  The
man who wins is the man who sees lis oppor-
sunity and seizes it. The man who never rises
aboveé the rut is the man who lets his opportuni-
ity pass.

To every man there comes one BIG oppor-
tunity —the golden chance of his life. And in
the moment he decides for or against that op-
portunity—whether hLe will seize it or let it
}3:;55- -he decides the whole future course of his
ife. .

How often you hear a man say: “1f only T
had rccognized my opportunity when it came-
if only I had taken advantage of it—I would be
a rich man today.”

The world is full of such men—they plod
along year after year—slaving away. hoping
{hat somelow things will take a turn for the

better. But their chance for success is gone—
it lies huried in the graveyard of neglecied op-
portunity.

On the other hand, let a man sec awd grasp
his Big Opportunity—no matter how obscure
he may he. how poor. how lacking in advantage
—and his sudden rise to success will astonish
the world. People will gasp at the amazing
transformation in his fortunes. Read the life
of any millionaire and you will find this 10 be so.

Clioose Between Low Pay
and Magnificent
Earnings

This very minute van may be face to face with
your Big Opportunity—your one¢ chance to earn
the higgest money of your life! Right now
vour cecision may mean the difference between
a life of plodding, routine work at low pay and
a career of inspiring success and magnificent
earnings.

For now you are offcred the very opporlunity
that has made other men rich, that has brought
them more monev than they ever dreamed of
earning.

It is the same opportunity that lifted Warren
Tlartle, of Chicago. out of a job in the railway
mail service. where in ten years he had never
gotienn hevond $1,600 a_year. and landed him in
a $10,000 a year job. It jumped Charies Berry,
of Winterset, lowa, from $60 a month as a farn-
hand. to $1,000 a month. It brought to C. W.
Campbell, of Greenshurg. Pa.. a clerk on the

railroad, a position that paid him $1.562 in thirty
days.
These men and hundreds more have found

their Big Opportunity in the wonderful field of
Salesmanship. They arc all Master Salesmen
now. They are earning the biggest money of
their lives—more than they ever thought possible
thev are engaged in the most fascinating work
in the world—they are independent, come and go
as they please—they meet big men—every min-
ute of the day is filled with thrilling variety.
Yowr Big Opportunity may be here. too, in
the wonder field of Salesmanship. Perhaps vou
say you have never even thought of becoming a
Salesman. But before you decide one way or
the other. examine the facts for yourself. See
what Salesmanship offers you—why it is the

best paid of all vocations—why there is no limit
to what you may earn. Read the amazing proof
that, no matter what you are doing now. you*
can quickly hecome a Master Salesman in your
spare time at home—read how the National
Qalesinen’s Training Association in its nation-
wide search for men to fill the great neel of
Salesmen. has devised a wounderful sysiem that
reveals to von every Secret of Selling without
interfering in the least with your present work.
See how this famous organization helps you to
a good position in the line of Selling you are
hest fitted for.

The opportunity that the N. S. T. A. offers
vou iay he vour one chance to earn the hig-
gest oney of vour_life. as it has heen for hun-
dreds of others. But whatever you do, don’t
pass it hy without getting the facts.

Facts that Will Amaze You
—Sent FREE

Mail the coupon bhelow. This will not cost
vou a penny—it places you under no obligation.
1t wimply means that you will receive, entirelv
FREE. 4 wonderful, iflustrated Book, “Modern
Salesmanship.”” and Prool that you can be a
Master Salesman. You will receive, also. the
personal stories of men throughout the country
who to-day are enjoying magnificent success and
earning five. ten and fifteen times as much
money as ever before.

Send NOW-—this minute may be the turning-
point in your life. Address,

National Salesmen’s Training
Association
Dept. 42-A Chicago, Il

3 w0 N N SN WD SN D S G N N SN SN W T A N O

NATIONAL SALESMEN'S TRAINING ASS'N
Dept. 42-A, Chicago, !

I simply want to see the facts. Send me FREE your
Book ‘‘Modern Salesmanship’™ and Proof that 1 ean be-
come a Master Salesman. Also tell how you can heip
me to a position and send list of lines with openings for
Salesmen.

Name

AddrESS ..o e

City . . SE—_— o oN

Age ...
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carned the secret in one

evening. It has helped me every day

HEN my old friend Faulkner invited me
\x/ to a dinner party at his house, I little

thought it would be the direct means of

getting me a one-hundred-and-fifty per cent.
increase in salary. Yet it was, and here is the
way it all came about:

Toward the close of the evening things began to
Jdrag a bit, as they often do at parties. Finally
some onc suggested the old idea of having every-
one do a ‘‘stunt.”  Some sang. others forced
weird sounds out of the piano recited, told stories,
and so on.

Then it came to MacDonald’s turn.  He was a
quiet sort of chap. with an air about him that
reminded one of the old saying that “‘sull waters
run deep.” He said he had a simple “stunt™ which
he hoped we would like. He selected me to assist
him. First he asked to he blindiolded securely to
prove there was no trickery in it. Those present
were to call oul twenty-five numbers of threc fg
ures each. such as 161, 249, and so on. He asked
nie to write down the numbers as they were called.

This was done. MacDonald then astounded
evervone by repeating the entire list of twenty-five
numbers backwards and forwards.  Then he asked
people to request numbers by positions, such as the
eighth number called, the fourth number. and so
on. Instantly he repeated back the exact number
in the position called. He did this with the entire
list—over and over again, without making a single
mistake.

Thenr MacDonald asked that a deck of cards he
shuffled and called out to him in their order. This
was donc. Still blindfolded, he instantly named
the cards in their order backwaras and forwards.
And then, to further amaze us. he gave us the
number of any card counting from the top, or the
card for any number.

You may well imagine our amazement at Mac-
Donald’s remarkable feat. You naturally expect to
see a thing of this sort on the stage. and even then
vou look upon it as a trick. But to see it done by
an everyday business man, in plain view of every
one. hlindfolded and under conditions which make
trickery impossible, is astonishing to say the least.

* k% x %

The next thing T noticed was a
marked improvement in my con-
versational powers. Formerly my
talk was halting ana disconnected.
[ never could think of things 1o say
until the conversation was over.
And then, when it was too late. T
would =zlways think of apt and
striking  things I “might  have
said.” But now 1 can thitk like a
Hash. When I am talking T never
have to hesitate for the right word,
the right expression or the right
thing to say. It secms that all I
have to do is to start to talk and
instantly I find myself saying the
very thing I want to say to muake
the greatest impression on people.

It wasn't long before my new-
found ability to remember things
and to say the right thing at the
right time attracted the attention
of our president. He got in the
habit of calling me in whenever
lie wanted facts ahout the Dusi-
ness. As he expressed himself to
me. “You can always tell me
instantly what I want to Snow.
while the other fellows annoy me
hy dodginig out of the office and
aying, ‘I’ll look it up.””’

P A,

l FOUND that my ability to re-
member helped me wonderfully
in dealing with other people, par-
ticularly in committee mectings.
When a discussion opens up, the
man who can back up his statements quickly with a
string of definite facts and figures usually domi-
nates the others. Time and again I have won peo-
ple to my way of thinking. simply because I could
instantly recall facts and figures. While I am proud
of my triumphs in this respect. I often feel sorry
for the ill-at-ease look of the other men who cannot
hold up their end in the argument because they

canunot recall facts in-

stantly. Jt seems as

ON the way home that
night I asked Mac
Donald how it was doue.
He said there was really
nothing to it—simply a
memory feat, the key to
which anyone could eas-
ily learn in one evening.
Then he told me that the
reason most people have Until the Independent

had memories is because “Roth  Memory  Course, '’
they leave memory de-

t1s own home.

ing,”” 'Reading Ch

Anyone could do what he
had done, and develop a

development courses, where

following a few simple more hames to our list of
rules. And then he told
me exactly how to do it.
At the time I little
thought that evening
would prove to -be one of
the most eventful in my
life, but such it proved
to be.

What MacDonald told
me I took to heart.
ouc evening I made re-
markable strides toward
improving my mnemory

Migh., who recently wrote:

of days beforc 1 learned

400,000

people have paid &5 or $7 . 5
provement Courses—and remember neo one wuas asked it were written before
to pay unti he had five davs to cxamine ihe course in me in plain black and

Corporatian  published the
“Aastery of Speeely,”” Drawing., Art and Cartoon
ol hane acter at
velopment to chance. Stories,”  Super-Ralesmanship,”’ amd  other personal

vourses for less than $15 to §757
good memory. he said. hy Because we want to add two hundred thousand

early date, we uare making a

(Regular Price $5.00)
Others Sell for $15 to $75 | Solor ot ndement

In Aet quickly as this special opportunity  may  be
apen for only a short time. Many purchasers have
written letters similar to Robert . Downs, of Detroit,

; L “T ean’t sec low you ask so little. while others with
and it was but a qucstion far inferior courses get from

though T never forget
anything. FEvery fact T
now put in my mind is
as clear and as easy to

for one of aur Self-Tm- recall instantly as though

white.

We all hear a lot about
the importance of sound
judgment. People who
ought to know say that
a man cannot begin to
exercise sound judgment
until he is forty to fifty
years of age. But I have
disproved all that. T

CHaragon Shorthand,””
Bight,”” “How 1o Write

could anvone buy similar

satisfied customers at an

more than the ability to
weigh and judge facts
in their relation to each

SPECIAL PRICE $ 3 e e e

1 am only thirty-two but
many times I have hecn
complimented on having
the judgment of a man
of forty-five. I take no
personal credit for this

-it is all due to the way

$£20 ‘o $60 for theirs.”

to do exactly what he
had done. At first I
amunsed myself with my new-found ability hy
amazing people at partiés. My “memory-ieat.” as
my friends called it, surely made a hit. Iveryone
was talking about it, and I was showeled with invi-
tations for all sorts of affairs. If anyone were to
ask me how quickly to develop social popularity,
I would tell him to learn my memory “feat”—but
that is apart from what I want to tell you.

The most gratifying thing about the improve-
ment of my meniory was the remarkable way it
helped me in business. Much to my surprise I dis-
covered that my memory trainiing had literally put
a razor edge on my brain. My brain had hecome
clearer, quicker, keener. I felt that I was fast
acquiring that mental grasp and alertness T had so
often admired in men who were spoken of as “won-
ders” and ‘‘geniuses.”

I trained my memory.
* o B

THESE are only a few of the hundreds of ways
I have profited by my trained memory. No
longer do I suffer the humiliation of meeting men 1
know and not being able to recall their names. The
moment I see a man his name flashes to my mind
together with a string of facts about him. I always
liked 1p read, but usually forgot most of it. Now I
find it easy to recall what I have read. Another
surprising thing is that I can now master a subject
in considerably less time than hefore. Price lists,
market quotations. data of all kinds, I can recall in
detail almost at will. I rarely make a mistake.

My vocabulary, too. has increased wonderfully.
Whenever I see a striking word or expression. T
memorize it and use it in my dictation or conversa-
tion. This has put a remarkable sparkle and pull-
ing power into my conversation and business let

ters. Amd the remarkable part of it all is that I
now do myv day’s work quicker and with much less
effort simply hecause my mind works like a flash
and [ do not have to keep stopping to look things
up.

All this is extremely satisfying to me, of course.
But the hest part of it all is that since my memory
power tirst attracted the attention of our president.
my salary has steadily been increased. Today it is
many tines greater than it was the day MacDonald
got me interested in improving my memory.

* * * * L * » *
WHAT MacDonald told me that eventful eve-
ning was this: “Get the Roth Memory Course.”
T did. That is how I learned to do all the remark-
able things [ have told you about. The Publishers
of the Roth Memory Course The Independent
Corporation—are so confident that it will also show
you how to develop a remarkable memory that they

will gladly send the Course to you on approval.

SEND NO MONEY

So confident is the Independent Corporation, the
publishers of the Roth Memory Course, that once
vou have an opportunity to see in your own home
how easy it is to discover in a few short hours how
to double, yes triple your memory power, that
they are willing to send (he course on free ex-
amination.

Don’t send any money. Merely mail the coupon
or write a letter and the complete course will be
sent, all charges prepaid, at once, so that you may
talke advanttage of the special price and save $2.00.
If you are not entirely satistied send it back any
time within five days after you receive it and vou
will owe nothing.

On the other hand, if vou are as pleased as are
the thousands of other men and women who have
used the course, send only $3 in full payment. You
take no risk and vou have everything to gain. so
mail the coupon now before this remarkable of-
fer is withdrawn. Independent Corporation, Dept.
1101, 15 West 37th Street, New York.

FREE EXAMINATION COUPON

Independent Corporation
Dept. R-1101, 15 West 37th Street, New York
Gentlemen—Please mail me the Roth Memory Course
for 5 days’ free trial. If T declde to keep it I will remit
%3, the Special Prico. Otherwise I will return it to you.
It is understood that this coupon puts me under no obli-
gation whatsoever.

Name .. T R R R —

Address . ... ... . e e
Sc. & Inv. 1-23
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A Chemistry Laboratory for $7.00

Think of it, fellows! Here is a real chemistry outfit with regular
chemical apparatus that performs those fascinating, actual chemical

experiments.

This outfit is not a toy, put up merely to amuse, but a practical
laboratory set, with all the chemicals, apparata and reagents neces-
sary to perform real work and to teach the beginner all the secrets

of inorganic chemistry.

With this outfit we give free a book con-

taining a Treatise in Elementary Chemistry, useful data and recipes,
and 100 instructive amusing experiments.

DESCRIPTION

The outfit consists of forty-four (44) chemi-
cals all C. P. (chemical pure) put up in ap.
propriate wooden boxes, glass bottles and her-
metically closed jars. The acids are put up in
glass bottles, with ground-in glass stoppers,
and theve is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of experiments with each.

The apparata furnished arve all of the best
obtainable make and of standard laboratory
size and shape. 17 pieces of apparata furnished
with this outfit.

OF THE OUTFIT

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

100 EXPERIMENTS

How to make chemical tricks: how to make
invisible and magic inks; how to test flour :
how to test soil: how to make chlorine gas and
smoke (German War Gas) ; how to bleach ecloth
and flowers; how to produce oxygen and hydro-

® - LR -9
|
Instruction Book '
CliEf\i!STRY

100
CH[EMICAL

APERIMENT Y

{ EXPERIMENTER

| THE E1.Co_LARORATORY OUTER {

NEW YDRE ]

#en ; how to make chemical colors: how to test
acids and alkalies, and hundreds of interesting
hints and formulas.

$700
. |

The instruction book is a real Chemistry
Course for the Beginner. Some of the Contents

PELECTROY

nstruction Book

Every Fellow Wants
the

BOY’S
ELECTRIC
TOYS

snough material to make and complete over
twenty-five different electrical apparatus without any other tools except a screw-
driver furnished with the outfit. Student’s chromic plunge battery, compass-
ralvanometer, solenoid, telephone receiver. electric lamp. Enough various parts,
wire, ete.. are furnished to make the following apparatus:

Electromagnet, electric cannon. magnetic pictures, dancing spiral, electric ham-
mer, galvanometer, voltmeter. hook for telephone veceiver, condenser, sensitive
microphone, shori distance wireless telephone. test storage battery, shocking coil,
complete telegraph set. electric riveting machine, electrie huzzer. daneing fishes,
singing telerhones, mysterious dancing man. electric jumping jack, magnetic
geometric figures. rheostat errvatic pendulum, electric butterfly, thermo electric
motor, visual telegraph, ete., ete..

This does not by anv means exhaust the list, but a great many more apparatus
can be huilt actually and effectually,

With the instruction book we furnish one hundred experiments that can be
made with this outfit, nearly all of these being illustrated with superh illustra-
tions. No other materials. goods or ‘supplies are necessary to perform any of
the one hundred experiments or to make any of the 25 apparatus. FEverything
can be constructed and accomplished by the means of this outfit, twe hands
and a screwdriver.

The outfit contains 114 separate pieces of material and 21 pieces of finished
articles ready to use at once.

We guarantee satisfaction. .

The size over all the outfit is 14 x 9 x 28,. Shipping weight, 8 pounds. “The
Boy's Electric Toys” outfit as described, $7.00. Immediate shipment.

SEND FOR YOUR SET TODAY

REMEMBER
JUST CLIP THE COUPON —-DON’T SEND MONEY

ELECTRO IMPORTING CO., 233 Fulton St., New York City

- 3 [ ELECTRO IMPORTING CO., l

] ~ [ 233 Fulten St., New York. l

) [ Please  send THH by express THE I

= l CHEMICAL LABORATORY. 1t 1 don't I
T

CONTANING

A TREATISE ON ELEMENTARY
ELECTRICITY
a0

100 Electrical Experiments

TO BL PERFOAMLD 1TH.

“The Boy s Electric Togs™

CTRO IMPORTING CO.
WARUF 2CTURLRS
INST NEW YORK U.& A

The Boy's Electric Tov contains: |

"¥evepnonewit Stann|

l ELECTRO IMPORTING CO., —1
233 Fulton St., Newv. York.
Please send me by ex)_ss THIS BOY'S

ELECTRIC TOYR. 16 T don't like it 1
like it T need not aceept if. If | want If T want it 1 only
it. 1 only pay $7.00 plus the few cents pay $7.00 plus the few cents express

express charge. charge.

o=

[
[
[ need not aecept, it
(
[
[
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You Can Learn to Dance
Tn One Evening at Home!

Why be a wallflower?
the real fun when you can so easily learn
to dance in a single evening right in the

privacy of your own home?

Weelk-end parties—Ilittle social alfairs—for
mal and informal accasions—regular dunces
-the phonograph or orchestra going with
toe-tickling music—conples whirling uround.
dancing the very latest steps everyhody
happy, careirec, and having a fine time!

Tt's a shame for you not to know how to
dance, when it is so casy to learn. Arthur
Murray, America’s greatost dancing teacher,
has periected a wonderful 1rew method that
enables you to learn any of the very latest
dances in 2 few minutes—ard to learn all
of them i a few hours.

Even if you don't know one wtep lrom dan:
other. you can very quickly learn to dance
in a smgle evening through tlns method
You don't need to leave vour home to learn

—you can master any dance in your own
room after a few pructice steps.  Aud you
can now prove it—at Arthur Murray’s ex-
pense. He will teach vou to dance m one
evening or your lessons won't cost you a
cenl. Then. ut the very next affair when
daneing begins, you can step right out with
ahsolute confidence that every movement you
make is perfectly correct. whether you are
dancing the Fox-Trot, One-Step. College
Rock. Conversation Walk, Waliz, or any of
the newer steps.

Here’'s What a Few Say:

1 am well satisticd that your way of teaching fis
hest. I lhave taken lessons from daneing teachers
in Huntington, W. Va, Chattauooga, Tenn.. and
Birmingham, Alu. Your instructsons are better thun
the personal teachers, and thru yvour methods T oam
heeaming a gond dancer. 1 will do all in my power

10 get new pupils for yuu. P
J. T. BERRY.
cluaiston,  Ala.
1 want to tell vou how wonderful your course is.
I was taught b iher daneing teachers, hut 1 pre-

fer vour lessons  beeause 1 acesmplished mere  and
fearned  move jickly  thru  your lessons  than Iy

the teachers, I am now  emjoying  mysell very
mue and  advise all those wha want to kuow  the
correct way of dunving 1o ke yom lhessans I am
enjoying many pleasant hours

/7. P. MORRIS.

95 filgin Ave.,
Winnipey, Manitobu, Can.

3 oam  dalighted  with  ihe  lessons, Preople  are
amuzed at  the ease with  which  one  grasps the
idea frown your direetions. 1 fest grateful 1o yau.

GRACYE THREF 111,
Guler, Wash.

1 bave made use af all 1lie insiroctions sent e
and am well pleased with the course.
BIUL il ROGERS.
4437 Monree Street. Chicago, 111
Your eourse has sfven me a good knowledge of
lancing. I mn getting along tine.
WL M KOLICH,
Llizabeth, N. 1.

I knaw your lessons pretty  well I uttemded  a
dance Vlursday and got a compliment min my datg
ing You know | never dunced befare and  when

gol into the ballraom 1 was the equal of them all.
They sure were surprised.
ARMOND MAROIIL.
Mayville, Wis.

1 must say that your dancing course is  just
simply greut! Tast night was the tirst time 1
danced. I even duneed with the best duncers around
here, and they all marvelled at how well | daneed,

HILDA WERTH,
Hampton, Neb.

Why miss most of

Learn
Witlhout
Partner

or Music

With Arthur
Murray's rvemark-
able  corvespond-
ence method, vou
don’t need anvone
1o explain the sim-
ple instructions—
neither  do  you
actually require
music.  After you
have learned  the
steps  alone  in
your own room,
voun can dance
perfectly with any-
one. Tt will also

he qguite easy for

vou ta dance in
correct  time on This is  Arthar  Murray,
any fleor to any  Dancing Instructor to the
orchestra or pho- Vanderbilts and  many othe
fashionable  people. He has
tanght more than 60,000 preople

Arthur Murray  fotw (o dance tHhrough his wnique
i recoguized as  easy learn-al-home method.
America’s forve

nograph music.

most authority on

wocial Jancing.  Such people as the Vanderhilts,
ex-Governor Locke Craig of North Carolina, ane
scores ot other socially prominent people chose
My Murray as their daneing instructor. Tn fact.
dancing  teachers the world over take lessons
from him. And more than 60.000 people have
successfully learneld to hecome wonderful dancers
through his learn-at-home syaten.

Special Free Proof Offer

Private instruetion in M. Murray's studio would
cost you $10 for vach lesson. But through his
new method of teaching dancing i your own
lhome, vou get the =ame high class instruction at
« ridiculously low price.  And if vou arven’t de
lighted, it doesn’t cost you u penty.

Here is Mr. Murray's special offer—made for
4 limited time and the right is resevved to with
draw it at auy time witliout notice. He will send
vou the following five lessons free: 1, The secret
of leading; 2. How to gain coufidence; 3, How
10 follow successfully; 4. The correct dancing
positian; 5, A fascinating new  lox Trot step.

Mail Coupon For Your Five
Free Lessons
All you need to do to get these five lessons

is 1o simply fill in aud mail the coupon, enclos-
ing 25 cents to help pay cost of mailing, ctc.,

dren't they foolish to enty
2 wonderful dapcing  ability
when they conid so easily
and quickly learn to dance
in their own home?

and the complere five lessons will  he
promptly sent. Examine the lessons care-
fully for five days. follow the easy instruc-
1ions and prove to yourseli that they show
you the quickest, easiest, most delightful
method to learn to dance. If, within five
davs you desire to do so, return the
five lessons and your 23 cents will be promptly
refunded to you. But if you decide to keep the
lessons—as you surely will—they are yours with-
out any further payment.

You positively cannot fail to hecome a per-
fect dancer if vou cau follow a few easy instruc«
Lions. In fact. your satisfaction is guarantced.
Just sign and mail the coupon. and the five les-
sons will come to you by return mail.  But mail
1lie coupon now -together with 25 cents—you
nay never see this offer again.

ARTHUR MURRAY

Studio 539.

FREE LESSON COUPON

801 Madison Avenue, New York

ARTHUR MURRAY, Studio 559,

801 Madison Avenue, New York.

To prove that vou cun teach me to dance in
one evening at liome you may seud the five les-
SONE. T enclose 25 cents to help pay cost of
mailing. etc. If within five days I decide to
retirn the lessons T may do so and you will
refund my noncey promptly and without yuestion.

NAME oo ot 000D OD0000 D ¥
Address ....oohn R S e o B e oo
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-Canada; Every Vessel, Coast Station, and Radio-Compass

KNOW WHO IS SENDING

Get twice the pleasure and usefulness out of your recelving set,
Look up the name and location of any ship or land station
whose messages you pick up—learn the name and address
of that amateur whose sending set you just heard.

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK

In a new large size—280 pages—88 more valu- o
able pages than the 3rd Edition and featuring Rk o,

/ Two-Color Radio Maps—

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

Every Amateur Call in the U. S. and Canada Is Listed Besides Other
Valuable Information Contained in This New Book
All Amateur Radio Calls of the United States and | And every vessel and land station in the world

Station in the World; Radiophone Brosdeasting Stations of the | 'S represented and listed alphabefcmally, according both
United States; I'very High-Power Station in the World; Special | as to name of vessel or land station, and to call letters.
Land Stations of the United States; Time Signals, The Consolidated Radio Call Book is the

Hydrographic and Weather Reports of the United ’ . . . .
ntesanil it " only book in print officially listing all the

Statesand Principal Foreign Countries; International
Radio calls as issued by the Bureau of

Abbreviations; Assignment of International Calls;

Press Schedules; Radiogram Rates; Cable Rates; .
Commerce. And the New Radiophone
Broadecast Section is particularly complete

International Morse (‘ode and Continental Signals;
and Complete General Information covering Distress
and gives all available information con-

Calls, International Safety Signal, Use of 800-Meter
Wave Length, Amendments and Changes in Various

Governmental Regulations, How to Determine Prepaid i 3
Charges on Radiogramns, Free Medical Advice by "m cerning calls, wave lengths, PROGRANIS’
Radio to Vessels, and much other useful information. etc.

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly.
Don’t wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City

Great 40-page Supplement FREE to all
who have the 4th Edition Call Book

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

O man knows what is in store for him. Men now famous in business =
and scientific worlds were obscure only yesterday. Men today unknown .
may leave their names in the HHALL OF FAME. Great discoveries have lndUStl‘leS Need
Leen born over night—marvelous scientific decds sonmetimes were the re- .
sults of decades of labor, other times the outcomes of a scant week’s re- Chemlsts---
search. Truly, no man can tell what the future holds for him.  But 1t 1s
within the power of euch and everyone of us to control our own destinies, Pay Them Good Salaries
by self-training and diligent study 1o fit ourselves to render a lasting service
1o the world—u service that will bring reward, perhaps in fame, perhaps in Industrial plants of all kinds have
riches. You control your own future, awakened to the need of skilled, trained
chemists.  Good SalaLies are paid them.
1 There 1s no reason why vou, too, cannot
Great GrOWth Of Chemlstry join this small army ol trained men who
IF hat 1t Means to YOU are reaping material henefits from their
knowledge thar gunards and advances
It is the growth of chemistry that has made the past century the most civilization!
wonderful period i man’'s history. In a few years the chemist has changed

are learning now!

Dr. T. O’Conor Sloane . '
Will Teach You Chemistry 30 Day Offer-
in YOL“' Own Home Besides furnishing the student with his Fx-

The Chemical Tnstituie of New perimental [Equipment, we arc making an
York., of which Dr. T. O'Conor additional special offer for a short while only.
Sloane is Fducational Director. was You owe it to yourself to tind ow about it.
founded to i1l the need of ambi Write today for full information and free hook,
tious, far-sighted men who realize “Opportunities for Chemists.”  Seud the coupon
mnd recognize the splendid tuture right now while it is fresh in your mind.  Or
chemistry offers them, hut who just write your name and address on a postal and
canniot  spare  the time  nar the mail it to us. But whatever you do. act today.
money  to  attend  college. Dr. Signing the coupon may prove the mast important
Sioane., a  foremost authority  on event in vour life—mail it at once and let our
chemistry. will teach vou and  will hook give you the facts.
give you any individual help vyou
iy require. e will personally go

wver  your papers.  correct thenn

point out your faults, and place you

on the path which bears foot-prints

F uwmy who have trad it on to the c o

ITALL OF FAMI. ®

Experimental Equipment Furnished to  Easy Monthly Payments

the industrial customs of the world. In a little more than one century he
has advanced civilization by ten centuries. Do you know you can learn .
chemistry at home in your leisure hours? You can—hundreds of others ___and SpeCIal

‘-----------—-------------------‘
Every StUdent You don’t have to have even the : i
We give io every student without additional charge anall price ol ,‘h-c _C()\}x's'&*] to sr;ln‘ll. ! CHEMICAL INSTITUTE OF NEW YORK 1
this chiemical equipment, including  Torty-two  preces YVou can paye for it in small monthl T Home Extension Division 1 1
of laboratory apparatus and supplies. and seventeeu r_va_\'ments—m';‘smul] that  vou woll ' 140-D Liberty St.. New York Cit 1
different  chemicals and reagents.  These comprise feel them. The cost of our cours ) 4 Yy - City ] M
ihe apparatus and chemicals used for the experimental s very low. and includes  every 1 ~I’lease send e at once without any obliga 1
work of the course. The fitted heavy wooden box thing, even the Kxperimental lqui g lonmoonomy opart. your free Book, "Opportunities g
cerves not only as a case for the outfit but also as a ment. there are no extras to huy g for Chemists.” and full particulars about the bEx-
useful laboratory accessory for performing countless with  our course Our  plan  of M perimental quipment given to every student.  Also @
experiments. [Full particulars about this special tea- monthly payments places a chemi- g t‘ell me ahout year plan of payment and special @
lure of our course are contained in our iree hook. cal education within the reach of  y 30-day offer. 1
‘Opportunities for Chemists.” averyone. 1 :
B ONAME. e H
. L . l
1
Chemical Institute of New York, Inc. Do :
. 5 0a . . B 1
Home Extension Divisicn 1. 140-D Liberty Street, New York City 4 <1ty PPRY L FIPTYTYYTYY, . TR v
1
IOSTATE S &1 23
d 1
]
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Master Electricity By

Actual Practice

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

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,

N Actual Practice is the only training of value, and graduates

4 d of New York Electrical School have proved themselves to

ﬁ—' ¥ be the only men that are fully qualified to satisfy EVERY
= ( N, - demand of the Electrical Profession.

The Only Institution of the Kind
R in America

—{ At this “Learn by Doing” School a man acquires the art

LLi of Electrical Drafting; the best business methods and ex-

7 { perience in Electrical Contracting, together with the skill

ig to install, operate and maintain all systems for producing,

transmitting and using electricity. A school for Old and
Young. TIndividual instruction.

e ) J Over 8,000 Graduates are Successful Men
h s T in the Electrical World

[ r : // No previous knowledge of electricity, mechanics or mathematics is

",j\ .. ; necessary to take tlus electrical course. You can begin the course now

" T/ and hy steady application prepare vourself in a short time. You will

¥/ be taught bv practical electrical experts with actual apparatus, under

' actual conditions.

F The N. Y. I2. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners
The course covers completely all Systems of Ignition, Starters, I.ighting
and other electrical equipment on automobiles, motor hoats, airplanes,
etc.

Let ws explain our complete courses to you m person. If vou
can’t call, send now for 64-page book—i’'s FREE to Yo1.

New York
Electrical School

29 West 17th Street, New York

-----’---‘------------------------“

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

1
1
1
1
'
‘ 1
Please send FREE and without obligution to :
me your 64-page book. :
'

'

'

1

1

i

1
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Solving

HIS winter heating problem is ever with us. We
have mentioned before in the columns of this journal
that the present way of heating our houses is archaic,
and highly uneconomical. Now comes Professor
Reginald A. Fessenden, who offers to demonstrate to the
city of Boston that he can heat the houses of that city by
electricity for the price it would cost to produce the same
temperature if coal were selling at from $2.00 to $3.00 per
ton.

This statement seems impossible at first blush, particu-
larly when coal is selling for $12.00 to $15.00 per ton.

From-Boston, let us say, to Scranton, the big coal center,
is some 250 miles. The freight rate for a tou of coal is,
roughly, $2.50. Now Fessenden offers to transport the
same amount of calories over a wire, at the rate of about
$1.00.

There is nothing new in this, and the idea of burning
the coal at the mine, where the electric energy is generated
and then transported over high tension lines, hundreds of
miles away, is an old thought. The thing, however, has
never heen done on a grand scale, and there is, moreover,
no reason why it should not be done at once. It will be
seen that by this means we first do away with transporta-
tion of the coal. The plant can be right at the mouth of
the mine, where large power plants can be located, and the
coal can be fed into these plants with the same wagons that
come from the interior of the mine, discharging the coal
on conveyors and, therefore, doing away with all second,
third, and more handlings of the same coal. The energy
is then transmitted through coniparatively thin wires to
the distant centers. The lines are all high tension, of
250,000 volts and over, as the loss of energy in high tension
lines is much smaller than in those of low tension. Strange
to say, three such wires, although not thicker than your
finger, would be able to heat all Boston, without the wires
themiselves even becoming warni.

At the distant distribution center, let us say Boston, we
step down with transformers the high tension circuit to
500, 220, or 110 volts, or any pressure that we wish to use.

Now heating houses by electricity does not at all mean
that we are obliged to have the familiar open coil incan-
descent heater. Nothing of the sort. The present steam
plants can remain.  Our houses will he heated by steam or
hy hot air, the same as before, but instead of feeding coal
into the furnace, we shall have electric coils that heat the
water, so it will not be necessary to change any present-day
installation. There are on the market now very efficient
clectric boilers, where metallic plates heat the water by
direct contact. These electric boilers are highly efhicient,
as a matter of fact, much more efficient than coal boilers,
which are always dependent upon the human agency, and
are efficient only when there is a good fire. The minute the
fire goes down low, the coal is burned just tlie same, but
very little heating results. In other words, when we heat
our houses today, by means of coal, much of the heat
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goes out through the chimney, and not into the radiators,
where we want the heat. The electric boiler does away with
«11 this, as there is no chimney used with the electric boiler.
The heat goes exactly where you want it to, and that is into
your radiators, or out of your heat registers.

The future will no doubt see great changes in the heat-
ing of our houses. The present construction of our dwel-
lings is scientifically all wrong, as we pointed out before in
this journal. They are constructed wrong for summer use,
and just as wrong for winter. In the summer our houses
are hot—in the winter they are cold, for no reason at all.
Our architects have still a lot to learn in physics. Slowly
the thought is percolating through that a building built with
solid walls is a monstrosity. -\ solid stone wall, particu-
larly if reinforced with steel, is an excellent conductor of
hoth heat and cold. When it becomes hot, the wall is hot;
—when the temperature falls, in the wintertime, the walls
and consequently the house are cold. If our architects
would take the trouble to study a thermos bottle, they
would soon change the construction of our dwellings.
Slowly, bricks with air pockets are coming into use. This,
lhowever, is not enough. A Canadian engineer built a
house along scientitic lines, and heated it in the coldest
winter with a total energy that represented less than the
expenditure of ten tons of coul. The entire house was
heated by electricity, and was comfortable at all times, not-
withstanding the fact that in this particular section of
Canada the temperature for a great part of the winter
varies around 20 degrees below zero. The secret is in the
walls, which were all double. the spaces between the walls
having all been filled with cork dust, which is a notoriously
poor conductor of heat. Air pockets were done away with
entirely, and not only the walls, but the ceilings and the
roof of the house were thus cork-insulated, on the prin-
ciple of an ice box.

This, however, is only hali the story. The important
part is the construction of the windows. Our present day
windows are wrong, both for winter and summer. Glass
is a fairly good conductor of heat and cold. Moreover, the
radiation which we get from our big glass windows is tre-
mendous. A\ window should be constructed of two or three
panes of glass, with air pockets between the panes. The
pancs should be about an inch, or even half an inch, apart
from cach other. 1f three such panes were used, we would
have an ideal window, and our houses would become livahle
in the hottest, as in the coldest weather. In the summer
we throw our windows wide open. This is a mistake. A
small opening, to secure enough ventilation, is sufficient,
the same as in winter. With triple glass insulation, the
house would be cool in the summer and hot in the winter,
and when electric heating comes into use more and more,
such changes will surely be brought ahout. Our houses

. will then be far healthier to live in than they are at present.

H. GERNSBACK.



Above is shown a photograph of a very ing‘:nion}s model of an amusemen-
railway, in which all of the actions taking place in the larger machine may
Note the introducing tracks at the very top.

be observed.

The

NEW pleasure railway which is to
he the most popular of any now
gracing the many summer amuse-
ment resorts, will probably make its
debut at Luna Park, Coney Island,

during the coming summer season. This
device differs materially  from the many

raitways now found. in that it sanctions
promiscuous “flirting” between individuals
practically unknown 1o each other. The
riders seat themselves in small cars. each
equipped with an electric motor. or if the
space permits, theyv arc arranged so that
a continuous cable will draw them up to the
top of the track.

The girls occupy all the cars on one track,
the gentlemen occupying the cars on the
other track. Side hy side they ascend 10 a
lofty pinnacle, where they continue to ride
around and around on two continuous cir-
cular tracks close to
each other, the cars
moving in opposite di-
rections. Fach of the
cars is equipped with
a selective mechan-
ism in the form of a

L) Y

At the right is a general
lay-out picture showing
‘he construction of the
wracks, and the various
separating features on the
course. If one companion
does not please the other,
pressing a button in the
car flashes a lamp on the
selective switchboard. the
operator of which auto-
matically switches the
car into one of the sep - -

arating systems.

number of buttons in-
dicated by numerals.
Should the girl see o
gentleman who would
seem to be u pleasing
companion, she prewes
the button cor-

companion.

The amusement seekers having been properly introduceq, meet in
front of the block signals,

where one car awaits the arrival of its

It is at this point that the cars are locked together,

proceeding side by side on the rest of the journey,

responding to the number of his car. Im-
mediately a light flashes at the master oper
ator's switchboard, indicating that the patron
i cur No. 5, in which this young ludy is
riding, would like ta meet the gentleman in
car No. 6. So she is side-tracked and starts
her downward course in the second part of
the journey. At the same time or perhaps
a fraction of « second later, the gentleman's

N JEPARATING
WSYSTEM
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car switches from the circular track and
goes diving downward. The girl's car is
stopped at the first block, until her male
companion reaches her.  An extension arm
on his car now automatically lunges out-
ward, and links the two cars together, and
they go rambling along over the course of
the paradise railway, side by side. I on
the other hand. the gentleman desired to
mecet a young lady on the other imtroducing
platformy, /ic must press the button, it being
a case of "first come. first served.” \Who.
ever presscs the button first secures the com-
panion he or she desires.

During the rather un-
conventional introducing
ceremony, and the sub-
sequent passage to one
of the “paradisc-apple”
domes, the young lady

l TRACKS

X

APPLE of A,

i PIRED T moau st _delermn_u the
2 qualifications of the
S gentleman to whom she

has been so informally
introduced.  Perhaps 4
lovelight will be shining
| cach of their eves
J' before thev reach 1he

=

\r

JEPARATING

cozy passage i the cir-
(| cular dome-like  strue-
Fisaadia J ture g}allcd a4 Uparadise
! apple.” or on the other
g hand, she may find that
i |
)
¢

=

|
)

he does not possess any

o of the qualifications she
expects to hind in a wen
tlemun.  She will then
press another button, nr-
dicating 1o the operator
that & separation from
her companion is de
sired. When they reach

N the dome, his car is sud
denly shunted off on 4

side track, bur she keeps

v " on goimg ahead. Neach
g the end of his 1t
tle passage on one
of the legs of a V-
shaped detour, his car
backs away und joins
the track. thereaiter
continuing over
< B ! the original course, but

Fie ' P inw backward direc on,
¥ I"his indicates to all of

the patrons of the rail
(Cont. on page 9Y00)
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2 Yankee genius has proposed a new scheme for illuminating Niagara Falls at night, utilizing for the purpose submerged searchlights fitted with color

filters, the light rays being reflected down through the falling waters, on
these light rays are reflected back and forth down the stream of water,
are held submerged by means of the device shown at right.

the principle we used to study in our physics books.
is indicated by the dotted lines in the upper left-hand detail drawing. The lamps
The magnetic release permits the device to float the instant the bulb is damaged or burnt out.

The manner in which

Submerged Spotlights for Niagara

NE of the proudest sights of which

America boasts, and the name of

which has resounded from ocean

to ocean, all over the civilized

world, and from the snow-covered
fields of the northern to those of the south
ern hemisphere. is Niagara Falls. Various
atiempts have been made, by illuminating
the falls at night. to beautify the natural
gigantic masses of water which rush over
the precipitous bed of rock, dashing them-
selves into a foam and rushing onward to
join the waters of the Atlantic. Up to the
present time flood lights have been employed
far this purpose, the waters of the Niagara
river turning immense turbo-generators, part
of whose power was used to light up banks

of lamps, and illuminate the scenery at
night.  These flood lights cause objects,
such as trees and banks, to stand out bril-
liantly illuminated against the dark sky g
ing them a ghastly appearance, and the falls
although taking on a silvery sheen, lose their
effectiveness.

A New York genius has made a sugges
tion for illuminating these falls which
should be more effective in conveying to the
visitor their splendor. Large incandesceut
lamps for this purpose are mounted in globe-
like metal containers, which are provided
with vanes, so as to keep them headed in the
right direction into the stream. These
globular casings are made similar to depth
bombs, having a small water ballast com-
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partment and an anchor, together with the
proper chains for securing them to that
anchor, and a sinking arrangement which
will cause the electric light containers to be
drawn below the surface of the water. A
cable is stretched across the f{alls, from
which the leads to the lights below the sur-
face of the water depend, or a sunkei cable
may be employed. We thus have a whole
series of projectors located below the sur-
face of the waters of the falls, so placed
that their beams of lights will be projected
directly through the rushing torrent. Each
individual projector will be colored differ-
ently, and if properly placed there wauld-be
a possibility of securing, if not a total, at
(Continued on page 909)



Future

Range Gun

MONG all the murderous con-
trivances that were newly born
or developed to a new potency
during the European war, none
carries more appalling possibili-
desolating effect than the super-
canunon or Jong-range gun. We refer of
course to the diabolical *Bertha” that
lay hid i the woods of St. Gobain, and
day afrer day, through those sunshiny
sumumer months of 1918, dropped down
m Puris with deliberate German regu-
larity steel shells that exploded in mar-
lkets and  homes and  churches  without
discrimination, and inea twinkling con-
verted them into lheaps of ruins.

ties for

The “Bertha” was an  uuprecedented
and a  sensutional  accomplislument. No
one has ever doubted that: but its

notoriety as an accomplishmeunt will for-
ever be tainted by mortifying memories
of its ghastly eficct. Over against every
picture fcaturing the  phenomenal  winnm:
ol ordnance we can not help setting one
ot its cruelly mutilated wvictims, many of
whom were inoffensive civilians.

Not many people are worrving about
long-range guns nowadays, nor 1§ it
probable that they ever shall until the
time aguin comes for them 1o wim them, or
to be aimed at by them. Yet not a few of
us feel a little justifiable curi-
osity, and still fewer of us a
little justitiable apprehension :
we want to know what we
may - expect our experts of
the \War Deparunent to pro-
duce.

Everybody  knows that  the
harder you throw a stone the

farther it will go, but not
evervhody  knows that under LOADJN%
conditions it will go more than MACHINE

twice as far when vou throw it
at twice the speed, or that, in
other words, the runge in-
creases more rapidly than the
velocity in vacuo and at a deli-
nite range of elevations. This
fact 1s more strikingly true ar
the higher velocities, and as we
shall see, particularly when the
velocitics hecome of the order

25 -

20

— /5

- 10
AEROPLANE

| a

tar ahbove the highest mountains,

HYDRAULIC |

By NOEL DEISCH

ol those produced by a supercannon.
Tuke a camon  whose  projectile

has a velocity of 2,000 feet per 4 f/
sccond. It would shoot 24 miles / g
i the conditions were mathe- », /1

matically ideal.  PBut a gun

Fig. 3.  Cross-section of the super-

cannon that will fire around the earth. #
The barrel is 500 feet lony, although L+
its bore would probably be only
about 12 inches. A very large .
powder chamber is necessary to .
hold the enormous charge  of P’
powder required. he move- 4 £
able framework that supports F

the barrel is counter-balanced i

at the lower end by means
of a heavy weight.” which
makes the tower stable at
atl angles ot inclination.
The rotating platform is
supported on o0il under
heavy pressure, so that
the whole gun may

he easily moved,
maz-

tor training
muth,

7
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i

Q}, RODS TO RZLIEVE

——=——— BARREL OF LONGI-
B TUDINAL STRESS

GEAR TO

~~=e-7MILES
-

In its 3-minute flight from the Forest of St. Gobain to Paris, 76 miles distant,
the highest clouds,

iy

.| i - .

T e PUMILES

SOUNDING @ =22 MILES

BALLoON

C/IRRUS CLOUDS

-==0 MILES

T35 MILES

" CUMULUS CLOUDS

—_— 2 MILES - (‘( \‘\'}}i‘ |
N 2 \:&.j&ﬂ

the shell fired by the "Big Bertha” rose 24
and the highest Hights made by airplanes or balloons, whether

B 3

R34

ars and the

POWDER CHAMBER

MOVE BARREL
IN ELEVATION

giving a velocity of 4,000 feet per sec-
oud, just twice s great, would reach
94 miles or nearly 4 tunes as far. If the
velucity of the projectile be pushed much
heyond this figure we will get a rather
surprising result.  Ouly 1UOU ieet per
second added 1o our previous 4.000 icet,
that is, 5,000 feet or neurly a mile in all,
will muke the projectile go 147 miles.
Not to become tedious it may be stated
that 1t can be proved mathematically that
a hullet with a velocity of 25.000 feet per
second, or g little under fve miles, would
go all the way around the earth if it
rruveled above the atmosphere, and tha
hence, if atmed correctlv, it could be
made to fall on any puart of this earth

that night be desired.  In  fact, if
the shot were tred at a velocity  of
seven niles per second it could be

made to go as far as the moon, or
to amy other body out in the sky, and
never come hack  at all-—but that is
another story. We are mterested just
now in projectiles that do come back,
and m the fact that anvbody who had
a gun that would discharge them with
a velocity only a little over five times
greater than that which has already
heen attained by artillerists, would he
in a position to drop a shell on any
part of this little globe of ours
that it might be his good pleas-
ure to choose.

There ure of course very con-
siderable difficulties in the way
of transferring a gun of this
kind from an engineer's work-
ing drawings, which rest on a
basis of pure theory, to a prac-
tical structure of steel, resting
on a hasis of reinforced con-
crete.  Yet these tifticulties
have not appeared in any way
insurmountable to some artil-
lerists,—to Muajor J. Muaitland-
Addison, for instance, who, i
a long article in the Jowrnal of
the Royul Artillery, published

during the war, spoke very
hopefully of the future of the
Bertha.

(Continued on page 894)

AN PARIS j

miles iuto the air,
manned or free,
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The energy in two cups of coffee, A ten-story building could be lifted Fifty pounds of ice melted away

The energy required to melt six

steaming hot. is sufficient to raise a
kitchen range and coal to the top of
a ten-story building.

fifty feet into the air. by the energy
required to boil away a kettle of
water.

could lift a carload of people to the

top of the Washington Monument, if

the energy required could be com-
pletely converted.

inches of snow on a lawn 5,000

feet square could drive a seven

car train to Chicago and back at
fifty miles an hour,

Z

EVENTY-NINLE vears ago. in 1843,

to he more exact. a voung English-

man, James Prescott Joule by uname.

learned that water can he heated by

stirring it and that the more it is
stirred the hotter 1t gets.

Keenly alive to the significance of this
simple fact. lie set about to determune the
exact relation existing between the work
done in stirring the water and the amount
of heat developed. Tron weights. suspended
over a svstem of pulleys. were used to fur-
nish the power and the water was stirred
by a sort of a paddle wheel run by the fall-
ing weights,  With such apparatus Joule
discovered that a pound weight descondineg
778 fect exerted enough energy to raise the
temperature of a pound of water 1 degree
Fahrenhett.

Thinking of a British thermal  unit
(B.t.1.) as the amount of heat required to
raise the temperature of a pound of water
through one degree Fahrenheit, and a foot-
pound (fit. 1b.) as the amount of encrgy
expended in raising a pound weight through

Imstall Slug

No fonger will the New York subway finl
pounds of iron scraps. brass hat checks,
pfennigs and hammered-out pennics in 4
day's turnstile veceipts. as the company is
installing a device known as a bull's-cye slug
detector on the automatic turnstiles.

Since the inception of the automatic turn-

An Inwvisi

-4

v

By J. €. PACKARD

A distance of one foot. we may say, in mod-
crn partance, that:
I B.tu — 778 [t b

Now. hercin hes a marvelous principle!
1f we can higure the amount of cnergy
requiredt 1o mielt ice. to botl water. and to
make steam or water vapor, we may be able
to get a new line on the invisible gant,
Heat, and to discover how much work he
is performing daily, withont fuss or worry,
in our kitchens and ahout our home grounds.

Let's sec. Two more tacts and we are
readv. To change one pound of ice into

water at 32° F. requires 147 B.itu  To
change one pound of water at 212° F. into
steam or water vapor calls for 960 B.t.u.

Then, 1. "Two cups of coffee. steaming
hot,” call for: a pint of water (11h.) to be
raised from ahout 50° to 212°F.; 162 B.t.u.:
126.000 ft. Ihs. of energy. linergy ecuough
to lift the whole outht. coal, range and all.
to the top of a ten-story huilding.

2. “The tea-kettle has bhoiled away™:
two quarts of water changed into water
vapor and poured into the atmosphere, while

Gilant

a friend was being entertained at the break-
fast table: 3840 B.u.: 2980.000 ft. 1Ibs.
linergy enongh to lift the whole house,
bodilv. fifty feet, straight up into the air.

3. “"The ice is all melted™: fifty pounds
of ice changed into water in the refrig-
crator: 7330 B.tu.: 5.718.100 it. Ibs. Energy
enough to lift a carload of thirtyv men to the
top of the Washington Monument.

4. “The snow has all disappeared™: six
inches of snow and ice melted away on the
lawn (5000 sq. ft.): 25 tons: 7.350.000
Pt 5,718.300.000 1t 1h. [nergy enough
to run a scven-passenger car from New
York to Chicago and back at the rate of
i1ity miles an hour,

What a giant Heat is. How quietly he
works., 1f we could harness him completely
what couldn’t we accomplish?  He is already
hard at work for us in our furnaces, in
our locomotives, and in our automobiles.
But we arc using only the merest fraction
of his vist energv. Some day we may be
able to usc a greater proportion and waste
less.

Detectors to Foil Subway Cheaters

stiles the company has been trying to com-
bat the problem which arose when misplaced
genius discovered that a nickel wasn't the
only thing that would provide an open ses-
ame to the train platform. The new device
has been descrihed by engineers o the
Transit Commission as a pocket or box n

845

the  turnstile containing  an clectric light
with a bull's eve lens m front. so that a
vastlv magnified image of the nickel—or the
junk—is projected through the glass and is
readily wvisible scveral feet away. It will
thus be casy {or the station agent or an in-
spector to detect a cheater.
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the picture record.

THE DE FOREST TALKING MOVIE

N a recent interview with Dr. de Forest,
he told the editors several interesting)
things about his latest venture in the
realm of applied science, namely, falking
moties.  We have published several
articles describing talking motion pictures,
and herewith we publish the description of
three other simmilar inventions, which are
interesting for comparison purposes. Dr
de Forest helieves that lie has a system of
talking movies superior to those devices so
far invented. and for several reasons. One
of the principal reasons lies in the fact, as
pointed ont hy the Doctor- -no moving part
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The system of talking movies evolved by three
German inventors and commonly known as the
Vogt System, is shown above. Here the voice
air waves cause changes in the ionized field about
a hot wire at the end of the horn, which causes
variations in the glow lamp before the recording
film. A photo-electric cell and amplifier inter-
pret the photographic voice record, by the aid
of an electrostatic loud-talker.

REPRODUCIN G THE “"PHONOFILM” VOICE

The various details of the new de Forest talking motion pictures, which he calls the “Phonofilm.”
be seen, the pictures of the actors are photographed on the same film with the voice.

PICTURE PRO*
/JECTlNG LENS
’ —t

ol

PHOTO-ELEC-
TRIC CELL

STORAGE
BATTERY

A strong light thrown through the film voice record falls on a photo-electric cell,
ations in the amplified current supplied to the loud-talkers distributed about th

Movwvies That

Javing inertia to overcome and thus cause
lagging in the circuit, is involved from the
time the voice waves strike the mouthpiece
of the transmitter or recorder. up until the
time when the Huctuating electric currents
corresponding to the undulations of the
voice. pass into the loud-speaking telephone
or telephones, placed in the auditorium.
Think what this means! Inertia-less elec-
tric currents and light ravs coupled with
photography and radio as well as audio-
frequency currents, have solved the problem
under the clever directorship of Dr,
de Forest.

Referring to the diagram herewith. we
sce how the speaker’s voice is picked up
by the recording mouthpiece. and the inven-
tor cannot disclose details of this device just
vet for patent reasons, but he states that it
embodies a new principle in electro-physics,
and that no moving parts are involved in
its construction and action. The modulat-
ing device causes the clectric current pass-
ing through it to undulate and mold itselr,
so to speak. fo the voice or sound waves
coming from the speaker’s mouth, and the
clectric current fluctuations are amplified in
a well-known manner by a five or higher
stage audion amplifier.  When these currents
have been increased several thousand {old
m this manner, they are passed on to a
five-watt radio frequency vacuum tube oscil-
lator. as shown in the figure. From here
the voice waves in the form of radio-fre-
quency oscillations are impressed upon a
new lamp-like device periected by the in-
ventor, and called the Photion.

“For patent reasons. details regarding the
Photion cannot be disclosed just yet.” said
Dr. de ¥Forest. “hut in gencral the device
consists of a clear glass tube or hulb filled
with a certain gas, the brilliancy of which
is caused to change in accordance with the
voice fluctuations.””  While the inventor

846

are clearly shown in the above illustration.

MOTION PICTURE
ON SCREEN

LOUD TALKERS

As will
The voice record appears as a series of light and dark bands beside
as shown ir_1 the lower diagram, which causes vari-
e motion picture theatre.

found in his earlier experiments that he
could make very good voice records on the
picture filin without a lens, he now inva-
riably uses a lens placed hetween the Pho-
tion tube and a specially built focussing dia-
phragm, having a slit shaped opening. This
diaphragm slit is placed close to and in
front of the film.

The idea of the voice recording scheme
is eventually to have this apparatus made
very compact. and to have the Photion tube
mounted inside the motion-picture camera,
so that the voice record will be made on the

DIAPHRAGM
\

MIRROR

| >RECORDING
| LAMP pHOTO-E.(ISEETLR]C

- Ens, |
|

/' I
=

1 & j LOUD

|“ leg L TALKERS
| '
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The Hoxie talking movie system is shown in its
general form in the diagram above. A small
mirror mounted on the diaphragm of the record-
ing horn varies a beam of light focused on to it
through a lens; the photographic record of the
voice on the film is interpreted by a photo-elec-
tric cell, amplifier and loud-talkers, as shown in
the lower part of the diagram.

SuIT
FILM
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v with the record. Tt
will he seen from the accompanying illus-
tration, that the voice record occupies only
about one-tenth the space normally occupicd
by the picture.  The bands or striations
along the film and representing the voice
rcrord are continuous, looking at the hlm
crosswrse, and not peaked, as i some other
talking movic records of this nature which
have been made previously.  The voice
.record and the picture record are staggered
a few inches, so that the former is not sub-
jected to the jerking of the film at the
point where it passes through the intermit-
tent motion mechanism.  This was rather a
hard problem to solve satisfactorily, but it
scems to be the best method, and is giving
very excellent results in the experiments now
being conducted by Dr. de Forest, and he
hopes to be able to demonstrate his talking
movic in a New York theatre in a couple
of months. It is interesting to note that a
potential as high as 5,000 to 7,000 volts is
applied to the Photion tube when the voice
modulated, radio-irequency currents pass
into it
R The reproducing action oi the de Forest
talking movie takes place as follows: A
powerful light and reflector togcther with a
lens, serves to focus a beam of light through
an adjustable slit, upon the positive film in
the projector, which contains the voice rec-
ord, as well as the picture record side by
side. The film is of standard width, and it
passes down through the projector without
any intermittent motion at the point where
the photo-clectric cell and light ray device
are situated, as this would mterfere with
the smooth reproduction of the voice, and
the succeeding light and dark bands corre-
sponding to the voice waves, cause the ray
of light to be constantly changed in strength
as it falls upon the photo-electric cell, and
the changes in the cell's resistance causc
corresponding fluctuations in the current im-
pressed on the vacuum tube of the five or
higher stage V. T. amplifier shown. The
output circuit from this amplitier 1s con-
nected to one or more loud-talkers ol a
well-known type.

Dr. de Forest's experiments in recording
the voice necessitated several changes in
his laboratory, one of the most interesting
being that he had to cover the walls, ceiling
and floor with felt, to climinate all cchoes
from the voice. It is most uncanny when
one speaks 1 this silent room, as the votce
sounds so dead.  When talking movies come
into their own, as they mndoubtedly will in
the next few vears, the details involved in
photographing the actors and scenes will

film simultancously

be quite different from those of the present

00DN00NCLO000000

The Vogt System of talking movies is showi in part by the photographs above.

pictures of singer, and voice record on the extreme left-hand edge of the film;
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The photo at left
shows recorder with hot wire element used in place of microphone; center picture shows film with

the right-handj

picture shows the projector.

time. For one thing, the megaphone and iis
accompanying well-known shouting dircctor
or stage manager, will be no more. The
director, in talking movics, will have to em-
ploy the sign language, or else usc electric
flashlight signals.  Another scheme might
well be to have a drum provided with &
number of signs, such as “stop,” “start.”
“talkk louder,” ectc.,, which could be spun
around and stopped clectrically whenever the
director nushed the proper buttons.  An-
other peculiar problem met with in produc-
ing talking movics is that of properiy pro-
portioning the strength of the voice for
actors standing at various distances from
the camcra. A man standing thirty [cet
away in the center will naturally not be
expected to have the same strength of voice
as an actor standing in the immediate iore-
ground; and when we come to close-ups.
wood-night! By the natural mathematical
law, i close-up of Mary Pickiord with her
¢ves about two feet in diamcter on the
theatre screen, would call for a voice sound-
myg like Niagara's roar.

C. A. HOXIE, RADIO EXPERT,
“TALKING MOVIES”

DEVISIS

\ioangenious  apparatus  tor recording
sounds upon a photographic film,
so that the sound may afterward
be reproduced in ordinary tele-
phones. loud speakers, etc., in-
vented by C. A. Hoxie, has heen
developed in the General lingi-
neering Laboratory of the Gen-
cral  Electric  Company. and
hrings immeasurably nearer the
day. of the practical talking
movie.

m mansn

Here is a new American ‘‘talking
movic” machine developed by Mr.
Hoxie of the General Electric Com-
pany, of Schenectady, N. Y. This
machine employs a vibrating mirror
mounted on the diaphragm before the
horn, into which the speaker talks. A
beam of light passes through the lens
shown, on to the diaphragm-mirror
element, and thence on to the film
passing before it.

It also means a boon to radio
broadcasting  studios.  rem &
central studio, say in New York
City. the world's greatest artists
can perform helore this machine
which produces the film.  Copics
of this film may then be made
and sent to otrher stations and

reproduced with exactly the same clearness
as if the artist were himself present.

It makes possible the talking movie, {or
on a film of the normal width, can he the
picture of the voice of the actor, as well as
the photographic record of his action, hoth
voice and action absolutely synchronized be-
causc they are part of the same fim.

C. A. Hoxic is the man credited with the
invention of the device which is called the
Puallo-Ihoto-Phone.

The record is made hy causing the sound
waves to produce vibrations of an exceed-
ingly minute and very delicate mirror. A
heam of light reflected by this mirror
strikes a photographic film which is kept in
continuous motion. The film when developerd
shows a hand of white with delicate mark-
ings on the edges which correspond to the
sound which has been reproduced. On ac-
count o! the exceedingly small size of the
mirror. its low inertia, etc., it is possible by
this means to produce a sound record which
includes the very delicate "overtones” which
aive guality to speech and musical sounds.
This has not been so successfully accom-
plished hy any other method of recording
sound waves.

The reproduction of the sound from the
film is accomplished by moving the tilm in
front of an exceedingly delicate electrical
device which produces an clectromotive
force which varies with the amount of
light which falls upon it. In the past at-
tempts have been tade to produce these
results by means of selenium cells, but a
selenium  cell, though it responds to the
changes in the amount of light which 1t
receives, does not respond with sufficient
promptness to produce good results; there
is a sluggishness in the response which seri-
ously interferes with the quality of sound
which is produced.

By an ingenious combination of vacuum
tubes. there has beenr produced an apparatus
which responds to variations in the light
[1lling on it with a spced which is so high
that 1t can ounly be compared with the
speed of light itself, or with the speed of
propagation of wireless waves o space.
Theretore, when this film is moved continu-
ouslv in front ol such a device, the appara-
tus produces an clectric current which corre-
sponds very accurately to the original sound
wave. This electric current may be uscd to
actuate a telephone or loud speaker. It was
actually used recently to operate the radin
transmitting station WGY of the General
Electric Company. The wcll-known voice

(Contimited on page 898)



YANKEE inventor, Harry N. Butz,
of Chicago. has applied for a pat-
ent on an extremely clever motion
picture phonograph, intended for
use in the home or elsewhere. The
accompanying illustrations will help to make
clear how Mr. Butz combines not only mov-
ing pictures and music in one cabinet, but
also how he has provided a brand new idea
in phonograph records, in that he advocates
the use of a “ele transparent record made
from celluloid or other suitable material,
which shalil contain at once not only a pro-
gressive spiral of miniature pictures on one
surface, but on the opposite surface en-
graved or stamped shall appear the music
record grooves. At first thought it would
seem that a beam of light passed through
the record, so as to flash the picture on the
screen by means of suitable lenses and
oscillating mirtors as the diagram shows,
would project undesirable shadows or bands
on the screen picture, due to the music
grooves on the record. and through which
the light is to pass hefore it produces the
picture. In view of the fact that the record
would be fully {ransparent, the music
grooves would not interfere, however.

As will he seen by studving the illustra-

tions, the inventor has provided a clever
arrangement of the music tone-arm, and a
second moving arm carrying a lens and
powerful light with reflector. so that as the
record plays, the tone arm, thanks to . a
second hall and socket joint. it moves inward
as the tone arm and sound hox rotate, so
as to permit the light and lens arm to move
inward simultaneously, in order to follow
the spiral string of pictures on the record.
The tone arm is fitted with a knife and
slot joint. so that it can be instantly re-
moved from the center driving shafit in order

lotion Picture

to replace the record with a new one. The
lamp arm is also provided with a ball and
socket joint, so that it can be moved out
of the way in order to facilitate the re-
moval and replacement of records.

The glass turntable and celluloid record
are driven through a double shatt drive, so
that the hollow shaft rotating the turn
table revolves clockwise 6 2/3 revolutions
per minute, while the inner solid shaft is
geared to drive the sound box and tone arm
around counter-clockwise at 53 1/3 turns per
minute.  Thus the relative speed of the
sound box needle around the record is made
cquivalent to sixty turns per minute.

As the perspective view of the turp table,
tone arm, mirrors, etc.,, shows, the heam of
light from the lamp and lens arm which
moves over the top of the record, passes
down through the pictures on the record
and glass turn table as it rotates; thence
through a revolving cut-off shutter, and a
second lens, which moves in synchronism
with the upper lens, this last lens and the
shutter being placed under the turn table,
Following the rays of light on downward,
we find that they carry the picture image
down to an oscillating mirror placed at an
angle of 45°, and the picture is then reflected
on a second oscillating mirror, and from
this on to the screen, mounted in the phono-
graph cabinet, where the opening of the
sound chamber is usually found. This screen
may be of cloth, when the sound from the
tone arm and amplifying chamber can hence
pass through it; or if the screen is of glasss.
suitable openings for the sound can be ar-
ranged for in some other place.

The purpose of the revolving shutter
driven by suitable gearing from the elec-
tric or spring motor which drives the turn
table and other parts of the apparatus, is

wograph

to cut off the light in the interval between
two pictures and prevent the border line
in the pictures flashing across the screen
The oscillating motion of the mirrors com-
pensates for the effect usually obtained in
the orthodox movie projector, where an
intermittent motion device stops each pic-
ture for a sixteenth of a second hefore the
lens, The oscillating motion of the mirrors
is taken care of by suitable gears.

In making the records for this movie
phonograph after the plans formulated by
Mr. Butz, the inventor, several methods
may be used for imprinting the pictures on
the record. The record may, for example,
be coated with a sensitized emulsion, so that
the pictures can be photographed upon it,
and the record then developed and fixed.
The inventor provides another idea which is
somewhat simple to carry out, and also
involves the commendable feature of having
the pictures on one record and the voice
record on another disc, two turn tables being
used, one alongside the other. The tone

-arm is driven over the first turn table on

the voice record, while the light projector
arm, lens and shutter system, is propelled
across the second turn table containing the
picture record.

The data as given by the inventor for a
12-inch combination and picture record,
prove interesting. On a 12-inch record, he
finds that he can place 180 turns of music
grooves; 2,880 individual pictures, each of
the size 9/64 inches by 3/16 inches, or in
other words, twenty turns in the picture
spiral. The size of the picture on the screen
he proposes to be 9 inches by 12 inches,
giving a  magnification of  sixty-four
diameters. The number of pictures pro-
jected per second is sixteen.
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One of the cleverest motion picture phonographs for the parlor that we have seen in some time
As will be seen the inventor utilizes transparent records,
formation, and on the upper surface we find the voice record grooves. .
revolving tone arm, as the diagrams show, so that as the sound box travels inwar )

eventually all of the pictures in the continuous spiral are flashed on the screen in the front of the

applied for a patent on it.

A traveling

848

, is that here proposed by Harry N. Butz, who has

on one face of which are the pictures running around in spiral
clectric light arm and lens system operates in synchronism with the
d on the record, the light arm and lenses also move inward, so that

cabinet,



COMPRESSED AIR

STATION

A large bold sign printed in foaming letters, appearing on the
first such an installation seems {mpossible, it is a very simple e

=L

TO COMPRESSED AIR SUPPLY:

— e

constitute the letter forming deviges.
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surface of the water of a river or lake, is an awednspiring sight, and although at
flect, easily produced. Compressed air is the agent and submerged perforated pipes

Advertising Signs On Water’s Surface

river enjoying the scenery of the sur-
rounding country, when my com-
panion suddenly grasped my arm almost
tearing it away from the steering wheel ex-
claiming, *“Look at the river.” I glanced in
the direction indicated, and there in the
center of the stream, made in white foam
were the gigantic letters of an advertising
sign. Even as I watched, these letters dis-.
appeared. It was the most wonderful spec-
tacle I had ever witnessed. We proceeded
to move away slowly, but before we could
ick up any speed, we again saw the foam
etters, which must have been at least 8 feet
long appearing on the surface of the water.
A steamer passed across the letters, dis-
turbing for tﬁe moment their shape, but the
reappeared again, and then disappeared.
We continued our . trip, 4nd coming down in
the evening saw the whole water ablaze,
the same sign appearing on the surface.
This time it was made in fiery letters, the
flames burning on the surface of the water.
What surprised us the most was the fact that
although the wind and current at this time
were rather strong, the letters maintained
their position. Being of inquisitive turns of
mind, we decided to investigate. The next

WE were motoring along the banks of a

day having procured a boat and rowed to
the spot where these letters were being
formed, we found that although the water
here was relatively clear, we could see
nothing; the foam was lashed up by air
bubbles, but we could not determine the
source of these bubbles. We eventually were
put in touch with the engineer of the scheme
through the advertiser; this is what we
learned.

A large frame made of steel tubing has
mounted upon it and connected to the tubing
gigantic hollow letters, the shells of which
letters are drilled with myriads of minute
holes. This frame has two buoyant members
at either end which tend to make it rise and
float, but it is being retained to its present
position by means of anchoring arrange-
ments. A tiny buoy-at this spot actuates a
release for permitting the frame to ascend to
the surface of the water, and thus allow for
the changing of the advertisement. By
means of a relatively short section of flexible
hose and connected to other pipes, the frame
communicates with a compressed air blower
located on the shore, which intermittently
forces air into the letter forming pipes. The
air escaping from the minute holes, produces
letters in water lashing it up to a foam.

These bubbles further serve to raise the sur-
face of the water at that particular point, so
that they may be observed at greater dis-
tances, and in no way is the scenery on either
side of the river interfered with by objection-
able signs, nor is navigation on the river
impaired. For forming the luminous night
signals, acetylene gas evolved by the action
of water upon calcium carbide, 1s permitted
to bubble through the regular piping system,
and intermittently phosphine is introduced.
Phosphine on coming in contact with the air
and the acetylene gas causes the latter gas
to ignite, burning on the surface of the water.
Even when the stream is moving rather
swiftly, and the wind blowing strongly, the
letters maintain their relative positions.
This device is the invention of Helmut
Junghams and Fritz Glogauer, and promises
to ﬁecome a very wonderful and unique
advertising feature.

The pipes are painted a dull gray, com-
pletely camouflaging them when at a d
of more than three feet. The special relation
of the letters as well as their relative size
depends on the width of the river or stream,
the speed at which it flows and the depth to
which the signs must be submerged.

Sees New Flight Era In Huge Oil Engine

A promise of astonishing developments
in cheap transport in air is held out by a
new oil engine for flying machines evolved
secretly after long research by a famous

armament firm
British Air Ministry. The engine will soon
undergo tests in the air. It is said to be
no heavier than a gasoline airplane engine
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in conjunction with the.

and to burn crude oil, a fuel whose cost
is not more than half that of first grade
airplane gasoline.

The engine is a 6 cylinder 750 H.P. mouster.



HE cotton growers of the Southern
States are up in arms, and ready
to spend valuable time and money
in an effort to annihilate the ravages
of the devastating boll weevil, some-
umes called cotton weevil. which according
to an estimate made by Dr, L. O. Howard,
Chief of the Government Bureau of Ento-
mology. caused a crop loss in five years of

Dr. Miller Reese Hutchison, famous electrical

formerly with Thomas A, Edison, here proposes two
The first scheme he pro-
poses is that involving the treatment of the cotton plants
with powerful X.rays, as shown above; a second scheme
i8 to spray the plants with salt water and to pass an elec-
tric current through the spray of water, thence throughn the
plants and earth, and back to the battery as the arrows

tor annihilating the cotton weevil,

in the insert diagram clearly show.

more than one billion, six hundred million
dollars. A number of different inventions
have been patented and devised for the
purpose of killing the boll weevil. but so
tar there does not seem to be any effectual
method of overcoming this pest. Two
methods of killing the boll weevil recently
suggested by Dr. Miller Reese Hutchison.
tormerly chief electrical engineer to Thomas
A, Edison, are illustrated and described
herewith.

Of Dr. Hutchison’s suggestions one is
the treatment of the plants with powerful
X-rays by drawing a cart or wagon over
several rows of the plants simultaneously,
this wagon being fitted with X-ray tubes
and the neccessary high voltage exciting
apparatus, as shown in onc of the pictures:
while the second suggestion here illustrated
involves passing a low voltage electrical
current from a storage battery or dynamo

engineer
schemes

_otton

through the plants, via streams of dilute salt
water, sprayed over them from a suitable
wagon or tractor, as the other picture
shows. Rcgarding these two methods, Dr,
Hutchison stated :

“It is known that sterility can be induced
in the male and female of the entire animal
kingdom and in all kinds of eggs by the
intelligent and local application of X-rays.

1
~ I
r“ ) ,",,,’;"///l

“The boll, and in fact all parts of the cot-
ton plant, are transparent to X-rays. There-
fore. why could not the eggs laid by the
moth and the weevil hatched from the egg
be made sterile by the application of X-rays
from a battery ot tubes mounted on a high-
wheeled vehicle straddling several rows of

] E@mﬁ Current

‘eevil

plants, and drawn along by a properly con-
structed 'and equipped vehicle?

“Heavy sheets of lead, properly bent and
placed over the tubes, would shield the
operator, concentrating the X-rays down and
producing sterility in every egg and weevil
on the plants.

“Some genius has discovered that adult
weevils are killed by an electrical current
having a potential of six volts. If such is
the case. 1t would be a very simple matter
to spray the plants. A little experimenting
would be required to determine how much
electricity should be passed through the
spray. but this is a matter of detail.”

If either of these electrical methods were
to be adopted as a regular feature on a
cotton plantation, the spacing of the rows
of plants could be specially arranged to per-
mit the X-ray or electrical tractors or
wagons to be hauled or propelled over the
plants. leaving an extra wide path every five
or six rows for the purpose. Further, the

© 1922 by Bcfence snd Invention

current for propelling the specially built
tractor. cquipped with extra large wheels.
could be taken from overhead trolley wires
and poles similar to those used for trolley
cars. On some of the German clectrified
farms tractors and other farm machines are
propelled over the fields in this way.

Oyster Changes Its Sex Three Times

Although an oyster’s existence is usually
4 shut-in one, yet there is one oyster, hailing
trom the River Blackwater, near Colchester,
England, who has seen much of life.

He has changed his sex thrce times in the
past twelve months,

This fact is vouched for by Dr. ] H.
Orton. a  well-known scientist of West
Mersea. He found a male oyster in June,
1921, and kept it. even going so far as to
give it the pet name of Oliver, being, of
course. unaware of the curious twist in the
creature’s nature.

Young Oliver, according to a letter written
by Dr. Orton to the British Medical Journal,
was a happy, conteuted, affectionate little

bivalve until July 3. 1922, On that day Dr.
Orton found that Oliver had presented him
with thousands of voung oyster children.

Oliver's name was iimmediately changed to
Olivette. but a iortnight later it was found
that he or she had again joined tie male sex.
So that within twelve months Oliver. or
Olivette, according as he or she may be to-
day. has had three experiences of sex.

Oliver is now talking a vacation in the
Marine Biological Laboratory at Plymouth,
where numbers of scientific men sit at his
feet. and in order to avoid confusion, he is
now commonly addressed as “Olly.

Dr. Orton thinks that the sex change is
due to changes in the environment and that
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Olly can please himself whether he will be
a male or a female. He hopes to learn a
lot more vet about the oyster.

But Olly sits tight and says nothing

Whercfore all the investigations and scien
tific researches by men of worldly fame who
attempt by means of X-rays, diet, freezing,
and other natural and unnatural means to
change the sex. As a matter of fact, u
German scientist has recently produced hun-
dreds of hermaphroditic guinea pigs, but
here is an oyster who actually changes his
or her sex at will, if an oyster may be said
to have a will, or as previously outlined
when given a nice warm bath becomes male
or female. dependent upon temperatures, otc
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Somé monthas ago we published an article on a proposed pipe line for transpo
proposal of a Canadian expert for piping grain across a great part of Canada,
this scheme suggests that a pipe line, through which the grain will be blown at a ve
mately one-fiftieth the cost of a railroad, and that it could be used to transport wheat, oa
map., At various points zlong the pipe line, grain could be brought in from adjacent terri

Grain Pipe Line 1,400

PIPE linc to blow grain 300 miles
an hour for a distance of 1,400 miles
has been proposed in Canada to
carry grain from Winnipeg to Mon-
treal.

AMr. R. Patrick of Galt, who has made a
study of the situation for the past two years,
says that such a pipe line could be built for
about one-fiftieth the cost of a railroad,
and could be used 1o transport wheat, oats,
barley, corn or flax.

The pipe line would be heavy concrete
smoothly epameled inside, one foot in diam-
eter, laid three to four feet under ground
over hill and dale, at river crossings on sup-
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ports costing less than one-twentieth of a
railroad bridge. right of way costing little
in comparison. and maintenance of way
practically nothing.

A steady stream of air at the rate of
300 miles per hour would be forced through
the pipe with a possibility of 400 miles per
hour being developed.

At 300 miles per hour the grain would
travel five miles per minute or 26.400 feet.
The grain is fed into the pipe at the rate
of one pound to every foot of that rushing
tornado, or say not over a few grains to
cach of the 1.728 cubic inches in that foot.
Wind at 100 miles per hour will carry sand

Reducing Hematite To Magnetite

During recent -experiments on the reduc-
tion of iron ores with fuel gases carried out
at the Pacific Experiment Station of the
Bureau of Mines, Berkeley, California. it
was noticed that at temperatures up to 800°
(. (1472 F.) the mcthane in thesc gases was
practically tnert as compared with hydrogen
or carbon monoxide. A number of experi-
ments were then carried out with mixtures

of methane and hydrogen over a wide range
of temperatures to find out when the methane
would begin to function actively as a re-
ducing agent. While it reacted slowly at
all temperatures tested, its reaction in the
reduction of hematite to magnetite, the first
stage in the reduction of iron, did not be-
come sufficiently rapid to be of industrial
importance until temperatures of over 900° C.

851

N LOADED
ON SHIPS

~MONFREAL

@ 1922 by Sciencs and Invention

rting coal from the mining regions in New York, and now we have the
or to be exact, for a distance of some 1,400 miles. The expert in back of
locity of three hundred miles an hour, could be built for approxi-
ts, barley, corn, or flax.
tory in the manner illustrated, by motor truck, railroads, etc.

The territory covered is shoawn in the

hundreds of miles over the desert, and the
same bulk of sand is two and a half times
the weight of wheat—the heaviest of grains

What will stop wheat in a 300 milc blast?
It means that the minute you start feeding
in the grain at Winnipeg in a little over
four hours it will start discharging in Mon-
treal 26,400 lbs. of wheat per minute, 26,400
bushels per hour, or 633,600 bushels per day.

It is well known that a peca may be shot
almost clear across the street with a puff
of the breath, while it has air resistance to
overcome the minute it leaves the tube,
whereas the grain in this pipe would have
no air resistance to overcome.

With Methane

(1652 F.) were used. A rough approximation
of the velocity constant of this reaction was
made for all the temperatures at which tests
were made in order to obtain some unit fig-
ures of value in designing industrial appara-
tus for carrying out this reaction. The de-
‘tails of thesec experiments are contained in
Serial 2382, which can be obtained from the
Bureau of Mines, Washington, D. C.
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The air liner shown above Is a new type of eraft recently patented. It combines the lighter and heavier than aix machines, and is 30 arranged that dam-

age to either the gas bag or the wings will still permit the vessel to continue on its journey without danger to the occupants thereof,
ticularly the streamline design of the

gas envelope.

Note par-

Airplane-Dirigible Can’t Fall

Airliner Arranged to Combine Advantages of

RE we heading toward this type of
aircraft? It would seem from the
numbers of patents which have been
recently taken out on combination
lighter and heavier-than-air ma-

chines, that eventually slow passenger liners,
that is slow in comparison to future speeds,
will be hovering everywhere, not only be-
cause of their comparative comfort and
safety, but also because of their smoothness
of operation, their speed, and- their general
defiance of weather conditions.

Orpheé Langevin, a British inventor, has
patented the type of aircraft shown in our
accompanying illustration. The description

which follows will be of great interest to

those who look forward to -departures from
the ' heavier-than-air and lighter-than-air
machines. The device resembles a dirigible
having’ its nacelle equipped as an airplane,
thus obtaining a combined dirigible and air-
plane, having the features and advantages
of each, and avoiding any disadvantage at-
tending the use of either alone.

The fuselage of the airplane is the nacelle
of the dirigible, as is clearly shown in our
illustration. The upper portion of the di-
rigible itself is substantially semi-circular
in cross-section, and its bottom is flattened
and cambered to provide a plane that co-
operates with the planes of the airplane, to
sustain the aircraft while in flight. Although
the under surface is flat transversely, it is
so curved as to produce convex surfaces at

Both Types of Crafi

the front and rear ends, with an intermedi-
ate concave surface. This peculiar curva-
ture gives a general streamline surface to
the gas balloon. Of course, the angle of in-

cidénce of the surface must be carefully

regulated. The bottom of the gas bag is
made of thin aluminum, and the entire body
of the plane could be constructed of the
same material. At any rate, cross bracings
and struts throughaut the gas bag are pref-
erably made of this material.

The combined nacelle and fuselage ex-
tends for the entire length of the dirigible
envelope, and is-equipped at its forward end

with a tractor propeller driven by the usual.

engines. In addition to that, amidships we
find other propellers, each driven by indi-
vidual engines.
craft to descend on land, a framework is
arranged at the front and rear end of this
nacelle. A pair of wheels are secured to
the forward end of this landing gear, and
one single wheel is placed at the rear. A
pair of pontoons are mounted beneath the
front and rear wings at their ends to permit
the craft to alight upon: or rise from the
water,

A decided advantage in this type of craft
may be noted in the mounting of the amid-
ship propellers, which can he swiing
through an angle of 90 degrees from their
present or running positions. permitting them
to act as helicopters. -

The interior of the nacelle is cquipped
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In order to permit this -

to comfortably carry a relatively large num-
ber of passengers in-addition to the crew,
for whose convenience portholes are found
throughout the ship. A companionway, or
promenade, . protected by a guard rail on
either side, permits either passengers or crew
to walk from one end of the ship to the
other. In event that any part of the gas
balloon be ruptured, the ship could still
maintain its position in the air and even con-
tinue its journey, as it is so designed that
the planes themselves could lift the entire
weight of the ship, or the dirigible could
lift the plane if the wings were broken,
There is little danger that both plane and
gas balloon would be damaged simultane-
ously, while the ship is in flight. ]

As is well known, when a gas balloon
reaches the higher air strata, the cold air
causes the gas in the balloon to contract, the
balloon consequently loses its buoyancy. In
order to overcome this objectional feature,
heated gases from the exhaust of the mo-
tors are delivered to the spaces surrounding
the several gas compartments. These pipes
are so distributed that the gases will heat
to an even temperature the entire contents
of the dirigible compartment. The bottom
of this dirigible may be ripped open, so
that should the . machine falf because of
insufficient buoyancy and broken wings, it
would still act as a parachute, its descent
being relatively slow. The Jletails of this
ripping arrangement are given.in the patent.
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