


20 Weeks

\ ToProveThatlCan Fit

¢ ) You for $3500 to 510000
"%/ ELECTRICAL JOBS—

%

S. V. SMITH

pert in a very short time.

New Slmp Tpe Trainin
n Home-FREE “ 336K

Amazin
InYour

CAN train you in amazingly
I short time to be an electrical ex-

pert commanding $3,000 to $10,-
000 a year and up. I say this to you
without a single reservation, be-
cause I have trained hundreds of
men who now hold big money posi-
tions in the electrical world. S & H
men are in constant demand in the
big electrical shops, everywhere.
Many had never gone beyond the
eighth grade in school—andyetthey
have stepped into big pay and inde-
pendence.

When I discovered this new
simple easy way to carry practical
shop type electrical training to you
in your home, I knew I had at last
solved the one big difficulty of teach-
ing men electricity outside of col-
lege. And electrical men everywhere
quickly recognized this. They have
hailed my method as the one, sure
way of training for the thousands
of big money jobs that await the
electrical expert in this fast grow-
ing field. Since making my discov-
ery I have turned out hundreds of
men who are succeeding. In all
branches of big money electrical
work they are proving that the S.
& H. shop type training is the great-
est system ever devised as a quick,
easy way to the best jobs in elec-
tricity. You can get S. & H. actual

shop type practice nowhere else. It
is fully protected by U. S. copyright.

All Branches of Electricity

No matter what branch of electri-
city you want to learn my training
gives it to you. In a few months I
make you a thorough, competent
electrical technician, with the title
E. T. I train you so that when you
are graduated there is no phase of
electrical work you are not familiar
with—and know a lot more about
than the other fellow. My training
covers every type of work in elec-
tricity.

Men Are Needed

Do you know that more than half
the business of the United States is
electrical in nature? This great
field pays big money and is alive
with countless opportunities. Every
day we have the opportunity to place
men in the better jobs. When you
enter the profession you can’t afford
to be without the prestige and back-
ing of the S. & H. Electrical Works.

Free Outfit

If you will mail coupon at once
you will be entitled to my remark-
able offer of a complete outfit of
«electrical apparatus, instruments

He is the inven-

His personal instruction

| Jis New Wany..

Chief Engineer Smith of the famous S. & H. Elsctrical
Works, Chicago, is the man ot the left.
tor of the wonderful new way of training in actual shop
type electricity, so that vou can become an electrical ex-
By this remarkable new sys-
tem Mr. Smith has trained such capable men that he
has been able to place them easily with some of the big-
gest concerns in the country.

READ THESE

*You will remember that before Mr.
Unholz and 1 took your course of train-
ing we were dolng comwmon labor. To
jump from this to a prosperous busi-
ness of your own is some jump, but
thanks to your wonderful trainlng we’ve
done it.*"

D. Farina, U. & F. Electrical Co.
“Alhough I have only finished 20 les-
sons of your trainlng I have received u
promotion and am yetting a thivd wore
salary, I am grateful to you.

Anthony DeGanaar

and appliances for experimental and
practical home shop work. Just as
the famous EMPLOYMENT SERV-
ICE and UNLIMITED ADVISORY
SERVICE of the S. & H. Electrical
Works is without cost so is this
COMPLETE OUTFIT, ABSO-
LUTELY FREE to my students—
but for a short time only. And even
that isn’t all. 1 have yet another
remarkable offer, but haven’t space
to tell it here. You must act AT
ONCE. Send coupon right now.

S. V. SMITH

S. & H. Electrical
Works
Dept. A-2
1422 W. Monroe

Street
Chicago, [ll.
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Men like you are needed right now to fill big-paying jobs in the electrical field.
There never was a time when opportunities for money-making were as good as they
are now. Good jobs are open everywhere to men who know “what’s what.” Elec-
trical Experts earn from $12 to $30 a day. Even the ordinary electricians get top-notch pay. Why don’t
you get in on this and get a real man’s size job now? With my simplified Electrical Course I can quickly

fit you to hold one. Read W, E. Pence’s letter below, This is only one of thousands of such F 5

letters I have received. $

You Can Be a Big Money Maker

I have trained over 20,000 men in electricity—thousands of successful men all over a

the world attribute their success to my training. I can make you successful too. In
fact I will guarantee your success. If you will follow my home study course you can become an expert, draw- *
ing a fat salary, in the same time it takes you to get a little raise in the work you are doing now.

* L]
Jumps Age or Lack of Education No Handicap
From No matter how old or how young you are, or what education you have, there is a real
future for you in electricity. If you can read and write I can put you on the road to g
A Mont h to success. I canhelp you to a position that will make people admire you and look up to you.
and CashInonYour SpareTime I Guarantee Your
? Use your spare time to get a better job. Most 1 1
5 O Over of us have enough spare time every day to sell Complete Satls_faCtlon,
a little at about $10.00 an hour. Sell some to I am so sure I can make a big pay electrical
R E ! D yourself at this price. Watch how quick expert out of you that I guarantee your suc-

you will earn the money back if you Cess. I agree under bond to return every
put the time into study. cent you pay me for tuition when you have

the Story of ﬁ}x:ished th}? cgurse, if you are noth satisfied
9 3 that it is the best investment you have ever
w. E, Pence i EleCtrlcal worklng made. If you don’t make good, this million

\ Outfit Free dollar institution will.
Every man who enrolls for ACt Right NOW /

my electrical course gets : /
a big outfit of tools, ma- Let me send you my big free book

W. E. Pence

in his working togs

bhehalis, Wash., terial and instruments free. giving details of the opportunities ¢
My Cooke:— This includes an electric electricity offers you and a sam-
When I envolled with you less tnan a year motor and other things ple lesson also free. Mail the

not usually found in a be- :
ginners outfit. These are coupon and get this at once,

Learn how other men “got
the same tools and the . qolves ready tohold / L.L Cooke

ago I was a common mechanic earning 325
to $30 a week. Today Iam an “Electrical Ex-

pert’” with a business of my own that gives me T HaeTrRe) Sem el T R P S
ing iobs” r, 0
adear ot ofovr STSO amonll, e | e oue v “Dvery. £ PN 5% L enineerng Worke,

I have more work than I can do. e people thing practical and good Py V4

1 1 , is i Dept. 2 2150 L. Ave.,
around Chehalis come to me o fix their stari- right from the start. gilg Al ;};lasklg i:g)ur/ ept. 22 Chicago’aﬁrence ve.
ers, generators and ignition troubles because Dear Sir: Send at onge Sample Les-
they know that I know how to do it right. . . sons your Big Book, and full particulars

M; ss, I owe to you, Mr. Cooke. The L. L. COOKE, Chief Engmeer / of your Free Outfitand Home Study Course
Y SUCCESS, |, : Jou, V7. iy —al] fully prepaid without obligation on my
thorough practical training which you gave me CHIC AGO ENGINEERING V4 patt.
throughyour Easily-learned HomeS tudth:iurse /
in Electricity has made me an independent, e .
highly respected business man_in this com- WORKS’ Dept' 21 / Name...ouvuvonoossssssseraranenenancuenes
mun,iy. Sinceraly yours’ W E. Pence. 2150 Lawrence Ave.’ Chicago AddresS.ceu.eererecscoscoccossessrrasssaranictitsiceane

#
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iscovers Amazing Way
to Grow Hair

Alois Merke, Founder of Famous Merke Institutes, Perfects New

Method Which Brings Results in a Few Days

1LLL baldness soon be a thing of
r‘/ ‘/ the past? So it would seem—at

least if we are to judge by the re-
markable results being performed daily
at the Merke Institute, Fifth Avenue,
New York. For here hundreds of men
and women—many of whom were almost
completely bald — are rapidly acquiring
full growths of wonderfully thick luxuri-
ant hair, without even a trace of bald
spots. As for dandruff and falling hair,
these ailments are oiten banished after
the first few treatments with this new
method.

The discoverer of this new treatment
is Alois Merke, a hair specialist of inter-
national reputation. His discovery, which
for the first time provides a method of
penetrating to the hair roots and bringing
nourishment direct to them, is the result
of a long experience in treating baldness,
which included many years at Heidelberg,
Paris, Berlin, Cairo, Buenos Ayres and
other centers of dermatological research.
It works on a plan entirely different from
any known or used before.

At the Merke Institute, Alois Merke
has treated scores of prominent stage and
social celebrities, many gladly paying $500
or more for the marvelous resteration of
hair effected. But, desiring to place his
discovery within reach of rich and poor
alike, he recently perfected a method

whereby these same results can be se-
cured for only a few cents a day right in
The treatment may be

your own home.

Actual Results

(Dozens of letters like the fol.
lowing are received every day by

taken in any home in which there is elec-
tricity.

Free Booklet About New

Home Treatment

Through special arrangement readers -

of this publication may secure without
cost, all details of this new home treat-
ment to make hair grow. A 32-page
booklet fully describing the Merke treat-
ment, will be sent postpaid on receipt
of the coupon below, properly filled in.
No matter how long vou have been bald
—no matter if you are completely bald
—no matter how many different treat-
ments you have taken without results,
this booklet will prove of the deepest

the Merke Institute)

“In the short time I have used
vour treatinent I have gained re-
markable vesults, Dandruff has
disappeared entirely. My scalp is
now all full of fine new hair.

would not part with my treatment
tor 10 tlmcs its cost.” w. B.

**The top of my head is now al-
most covered with new hair about
one-half inch long. I have been
trving flve years, but could never
find anything to make my hair
grow until your treatment.”” T. C.

*“Ten Yyears ago my hair started
falling. I used hair tonics con-
stantly, but four years ago I dls-
played a perfect full moon, I tried
everything — but without results.
Today, however, thanks to your
treatment, I am _pleased to in-
form you that I have quite a
new crop of hair one inch long.
My (rien(k are gstonished at the
result.” F. H. B.

interest to you. So
send for it to-day.
Merely mail the
coupon and it will
be sent you by re-
turn mail.

Allied Merke
Institutes, Inc,,

512 Fifth Ave.,
Dept. 461,

New York City.

(e E L L LD LD LD L L

: ALLIED MERKE INSTITUTE, Inc,

1 512 Fifth Avenue, Dept. 461,

] New York City.

: Please send me a copy of your free booklet, ‘“The New Way
g fo Make Hair Grow,” which describes the Merke Institute
H home treatment in detail,

[ ]

: Name ..ottt i i e e e e i et aaes
3 {State whether Mr., Mrs. or Miss)

L

[ ]

] /LIRS0 co0o0000nab000a0008a0000000000000000000000000000 ‘es
[ ]

]

B oCity oo e State............ 00000
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Very Greatly Enlarged

4
S.GERNSBACK
ALE LIRA
& HW.SECOR.

12k Edition
Gonpletely Rewritten
and Entargod

e E

EXPERIMENTER PUB[ISHiNG Co
NEW YORK CITY

Size of Book

6x9 inches

264 pages. 500 illustrations, diagrams and photographs.
Binding de luxe; black leatherette cover. genuine gold
stamped ; red edges; round corners; semi-flexible covers; multi-
colored jacket.

This new cdition contains over 100 pages more than the
previous editions, of which over 100,000 were sold. It is
printed in a larger type, on better paper and has better and
more illustrations,

Lesson No. 1: Principles of Electricity:
History and LExplanation of Elecrricity, etc.

Lesson No. 2: Principles of Magnetism:
The History and Explanation of Magnetism, cte,

Lesson No. 3: Dynamos, Motors, Generators, and Wiring:
Explanation of Construction and Operation of each of the above, etc.

Lesson No. 4: Principles of Wireless Telegraphy:
History and Explanation of the Wave Transmission and those con-
cerned in the development of early radio, etc.

Lesson No. 5: Amateur Transmitting Sets and Apparatus:
Apparatus and Circuits used by Amateurs in the carly days of radio
telegraphy, ctc.

Lesson No. 6: Transmitting Sets (Continued):
Apparatus and Circuits of Transmitting Apparatus, etc.

Lesson No. 7: Commercial Transmitting Systems:
Apparatus and their operation, ectc.

Lesson No. 8: Aerials and Underwriters Installing Regulations:
Fxplanation of the Antenna System and Constructional details of the
various types used. Official regulations. etc.

mmmmmemw JUST OFF THE PRESS
12th Edition

AU ER R

WIRELESS COURSE IN 20 LESSONS

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

Price

$2.00

Postpaid

NUMMER SEVEN

Lesson No. 9: Radio Receiving Apparatus:

Description of the Various Types of Receiving Apparatus with an
explanation of their operation, etc,

Lesson No. 10: The Detector:

An explanation of the various types of detectors used for reception
purposes, including circuits, ctc.

Lesson No. 11: The Vacuum Tube as a Detector:

Principles of operation of the vacuum tubes, ete.

Lesson No. 12: Regenerative Receiving Set:

Description and explanation of various vacuum tube circuits, ete.

Lesson No. 13: The Vacuum Tube as an Amplifier:

Operation of the types of amplifiers as in conjunction with tuners.
Loud Speakers, ctc.

Lesson No. 14: Practical Vacuum Tube Circuits:

An explanation of various up-to-date Circnits used in Radio, ete.

Lesson No. 15: Super-Regenerative Receiver:

Operation of the Super-Regenerative Recerver, etc.

Lesson No. 16: Vacuum Tube Transmitter:

Vacuum Tube Trausmission and Broadcasting Systems, etc.

Lesson No. 17: Radio Compass—The Wavemeter—Radio Controlt
The Radio Compass. Principles and operation of the Wavemeter and
Radio Control, etc.

Lesson No. 18: Learning to Operate—The Codes—The Wireless Law:
Methods of learning the International Code. Appendix: Dectailed
regulations of the wireless law. ctc.

Lesson No. 19: History of the Development of Radio:

A progressive history of radio and those concerned in its progress, ete.

Lesson No. 20: Mathematics of Wireless Telegraphy and Appendix:
Formulas for the Calculation of Wave-length, Inductance, Capacity,
and other mcasurements, etc.

Sent postpaid upon receipt of $2.00

If your Dealer cannot supply you, order direct from us. giving Dealer’s name and address

Experimenter Publishing Co., 53 Park Place, New York, N.Y.
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A Problem in Invention
Can You Solve It?

This simple test will show whether or not you
thousands

do not know it, or do not develop it.
tion is the easiest way to earn a fortune.

knowledge

have inventive ability;

technical or scientific

Read below a few instances
have made millions of dollars

OW would you like to get the royalty

paid to the inventor of the tin cap

used on millions of bottles?  How

much money would you have now
had you thought of the simple idea of put-
ting rubber tips on pencils ? Wouldn't you
gladly be the inventor ot the Gillette Safety
Razor, who it is said made as much as
TWO AND ONE-HALF MILLION
DOLLARS « year? The inventor of the
tiny snap-fastener recently paid an income
tar of $29.000. or be the man who
invented the Presideut Suspenders
who is now worth $3.000,000. The
inventor of the autographic attach-

ment for cameras sold his patent
rights for $300.000.

ldeas Worth Fortunes

Oue single idea—as siniple as any
of these — can make you indepen-
dently wealthy in a short time. Other
jnveutors have made hundreds of
thousands of dollars fram such com-
mon things as the crimped hair-pin,
the metal-tip shoe lace, the paper
sufety  match, the ordinary wire
paper clip. These are certainly not
complicated inventions—they are so

Raymond I. Yates, who

845

have it and

Yet inven-
No
necessary.
of how little ideas
for their inventors.

tion.

members

This test of your inventive abil-
ity, simple as it is. illustrates the
thought behind every invention,
Like your arithmetic example you
see first, a problcm to be “fixed.”
Then you think of something which

Here is an interesting little problem i nven
Its solution will be found very simple, if
we really think.

“A” is the end of a shaft.
“p B are free to move in cither direction indi
cated by the arrows.
the springs “CC” will immiediately pull them
forward again.

Qur problem is to put some kind of an at-
tachment on the revolving shaft FEA
“B B will be pusked back both at the
sanie instant every time the shaft “A” makes a
single revolution.
must also
come forward once in every revolution. What
would you suggest putting on the shaft A7

The two members

1f they are pushed back,

so that the

The device on shaft A"

allow the two rmiembers “B BY to

will *ffix i1,” something which is
the only ecorrect answer to your
problem. That is all—that is eserything—to inven-
tion. Brouzht down to its plainest definition, in-
vention is merely the science of “lixing things.”

And how many times a day you do “fix things.”
A leaking faucet, a rattling window, a wabbly
table— vou hix hundreds of things like these every
year. And, though you may never have realized
it, every time you ‘‘fix things.”” you
use the very definite exact principles
which are the basis of Iuventive
Science!

New FREE Book

The most fascinating part of this great new
course is that it teaches invention by actual prac-
tice, right in your own home. With each lesson
vou are sent some problem in invention—just like
the one you worked out here. This fascinating
exercise in solving actual problems in invention
sharpens your instinct to fix things. Belter than
anything ‘else it gives you an unforgetable, in-
stinctive habit of thinking inventively which i3

worth more than you realize. In
fact, the lessons and exercises

What Edi-

Edison? He says:
“Invention is a
Science and should
be taught as a pro-

e of ideas
fession.

15 great inventors teach
you every step in inventive

son Says
science.
Could you ask —How to
the advice of any imagination
greater  authority —How to
than Thomas A. ideas

— How to get the facts you
need for inventions
—How to keep legal records

-~ How to use scientifie prin-

are so simple, 50 easy to under:
~tand. so interesting, that they
seem more like a pleasant game
than like instruction which can
make you a successful inventor.

develop  your A wonderful new book, just
. . printed. tells you more about
develop  your the Bureau of Inventive Sci-

ence and its simple new course
in invention. It costs nothing,
o send the coupon at once.
Hundreds of years ago. the
world needed only few things,

simple, in fact. that probably thou- with  fourteen  other _ And now for the FHlts @ et so few inventions werce made.
sands of people thought of them but famous inventors, wmow  first time, you can _ How to avoid wasting But now the world has more
only one man DID anything about makes it casy for vou to  brolit by Edison’s time on impractical in- Mol e dites 0 L
the idea when it came 1o hin learn how fo invent in  advice.  You can CEens ! “fixed.”  Every day you sec
You. too. probably have ideas for your spare time at home. actuz}]]y learn in- 150 O errky [ O o) l[llllgs which must be 'nnpmved.
needed inventions — and the only vention as a pro- —How to organize a com- Every day you run into proh-
reason  you have mot turned your fession — exactly pany lems which a simple idea can
ideas iuto gold is because. like thousands of other . as other people are —How to protect your solve. It may be a new toy for
persouns, you doubt your own ability to invent. learning  clectricity. mechan rights or your Chl]dre‘}, T‘he'man who
Or. like most persons, you helieve that an inven- ics, law, medicine. It doesn’t ity B mrdRR A D inveuted the Kiddie-Kar, it is
tor must be born; that every inventor is a man matter who you are, or what B reported, made over $5,000.000.
of genius who invents things as naturally as other your present work is — you m_lrl hundreds of other I‘t uay be & Y kind of.sgap.
people do their work as bookkeepers, mechanics, Tave the native ability to in- vitally important facts 1. T. Babbitt is worth millions
doctors or farmers. vent, No special knowledge which EVERY successful of dollars today. It can even
of mechanics or science is nec inventor knows and uses. be a new kind of broom to

Invention Can Be Learned

But this is uot true. What were our great in-
ventors before they inveuted anything. Bell was
a teacher. Ldison was a telegrapher. Gillette and
Waterman were traveling salesmen.  Better proof
than this is that you can satisfy yourself that in-
vention is not limited to geniuses or that it 1s
merely guesswork, luck or chance. You can prove
to yourself that invention—any invention. from
the collar button to the colossal railroad engine—
is the result of the same kind of thought that you
use in adding a row of figures.

Just think, for a moment, what you do in any
example in addition.  You sce a problem—the row
of figures, You recognize that a result i~ wanted
—the sum of the figures. From these two facts
you go ahead and get the result. And Dbecause
only one answer can be correet for that particular
example. you know you solve your problem when
you find that answer.

Proof YOU Can Invent

Exactly the same thing is true in invention.
This is the proof. At the top right-hand corner
of this page is shown a simple problem in inven-
tion. What would yor put on a shaft “A™ to
force members “B B” to move hack at the same
time. A little thought will show you the cor-
rest answer within a few minutes.

P R TR L e s T e DN AT - S N Y P O SR

cssary.

make housework easter for mil-

The Bureau of Inventive Sci-
ence offees you the first course
in practical invention ever devised. Tt has written
down the easy-to-learn principles of Inventive Sci-
ence so that everybody can read them aund learn to
use them. The ability to invent was born in you
You already possess the instinct to lix things.
What you need now is to develop this ability. this
instinet so you can use it to pro- :
duce inventions. All you need, to
l)p(-ox]xe successful, is this easy, fas-
cinating training which will develop
your abil tv so it will be worth real
money. TFifteen famous inventors
tell vou WITAT TO INVENT and
IHOW TO INVENT. They tell you

the secrets of invention which every

Wisner Building

lions of housewives., But no
matter what it is—if your idea
L ) is practical, if it solves a prob-
lem, if it satisfies a need—a fortune may he wait-
ing for you. This bureau is not connected with
patenr‘ attorneys or manufacturers, Its only pur-
pose is to teach you the principles of practical
invention used by every successful inventor
Write for the FREE BOOK now. '

Bureau of Inventive Science

Dept. 71
Rochester, N. Y.

successful inventor knows. They

expllam Low to originate ideas, how

to develop and perfect them. how : .

to get p.ﬂon’tlf. But they tell you Bureau of Inventive Science,

even more: Thousands of inexper- Dept. 71 i ildi

c 7 =pt. i

ienced inventors have Dbeen de- pt. 71, A el

frauded of their rewards hecause Rochester, N. Y.

they did not know how to protect Pl

their patent rights. This great LFGHES send 3 §/ens free book, “The

course tells you everything vou Science of Invention.”

want to know—how to sell your

invention. how to get royalties—

how to get the most money for Name

vour idess. A e 6QDD00000D
Address ..., .. e

bDDODDDOGOGEAG | —

City ..... e .. . State ..
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OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS
H550 Enrch
The result of years of
research work and experi-
enced engineering. In

quality of tone and vol-
ume of sound, the things

YOUR SET

OUR SPECIAL VARIOMETER AND VARIOCOUPLER

Build into your
set reliable instru-
ments. You can de-
pend on this vario-
meter and varfo-
coupler to give you
the best results in
any cireuit working

BUILD

SUPER 180° VARIOCOUPLER

H521 Rach
A wonderful

produces excellent re-
sults. Green silk wind-
ings on black flbre
tubes. Iigid mounting
support for table
panel mounting.

mary tapped for fin~
% Inch shaft. Range 200 to 600
meters,

H522 Varlometer—same style. Each...98c

SUPERIOR VARIOCOUPLER

H523 Each $3.15 =

A handsome instru- &
ment of superior design
and construction. Sta-
tor tube and rotor ball
of moulded red brown
bakelite.  Large size
green silk windings in-
sure highest efficiency.
Table or panel mount- -
ing. 14 Inch shaft, Superior results in clr-
cults for 180 to 650 meters. Tapped pri-
mary for finest tuning. Nolseless contacts.

tuning.

H526 Special single circult type....$3.60

SUPER MOULDED VARIOMETER
~ H412 Each $2.60
Potished
moulded
stator forms.
mum Inductance with
greatest efficlency and
minimum distributed
capacity. A highgrade
instrument that wilt
get the best results,
Wave length 180 to 600 meters.

EXCEL MOULDED VARIOMETER
H524 EBach....,$3.68

A wonderful value at
our price. I’roperly
designed

structed.

black bakelite rotor
and  stator  forms,
large size. Green silk
wire insures greatest
efticiency. %  inch
shaft, Noisel pigtail
or panel mounting,

SUPERIOR VARIOMETER
H525 Isach $4.45
TFornis moulded of red
brown bakelite. A neat
handsome instrument.
Green silk windings cal-
culated for highest effi-
ciency. % inch shaft.
/A Noiseless pigtail connec-
i tlons. Table or panel
mounting. Produees superior results in any
type circuit 180 to 650 meters,
RADIO INDUCTANCE COILS
Carefully made — fine
looking ceils. Ilighest
efiiciency, Low distrib- /
uted capaclty effect, low (177
resistance — high  self [
inductance. Very firm (
impregnation. Range
given is in meters when
used with .001 variable
condenser.,  Mounted coils
plug mountings. Art N
Turns Range No. Mnid.
120- 250 H301 $0.39
H302 .42

tion

“Table

have standard
ot Art Drice
No. Mntd.
H320 $0.80
H3!

000

2800- 6100
4000-10000
5000-12000
7900-15000

1250 9750-19500
1500 14500-26500

INDUCTANCE

rlonewn—-o
O T I N R
NEBPNONDUWWON - — DS
MOUOQUIOSNHEWAR—=CC

MOUNTINGS
H340—3 Coil.

Ea.
H341—2 Coil.

O NN

Sturdy. r
“able  construction.
Made of polished
black bakelite.

Mount on front of panel.

BACK OF PANEL MOUNTING
Mounts back of panel, with knohs er
dials on front of panel. Helps make a
neat efficient set. H342—Each 4.45
COIL MOUNTING PLUGS
Made of genuine bakelite,
H344 Tlug for mounting
‘‘honeycomb”’ induetance c(él;

eoil to panel so it ean be rotated
H343 TFibre strip to hold cofls fol
ing. Two foot piece

SPIDER WEB COILS

H290— 25 turn 39¢  H292—50 turn 47¢
H291— 35 turn 42¢c  H293—75 turn 54c
H294—100 turn. Each 68¢

A new popular type of inductanee of high-
est efficiency. Lowest distributed capaeityand
Jowest high frequency resistance. Firm green
silk windings with flbre mounting strips.

—x from 180
meters,
and

to 650

In design
construction

they are the best.

Only the

highest

grade materials are

used.

The

prices

quoted save you 30

to 40
H418 Varfocoupler. Each
The most efficlent type of coupler, insures
better tuning and louder signals. Primary
and secundary wound on natural uncolored
genuine bakelite tubes. Handsome green
silk windings. Primary tapped for fine
tuning. Can be panel or table mounted.
3 iInch shaft.

per
Why pay more?
$2.45

cent.

H410 Variomncter. Each

Terfect in design and construction. Accu-
rate wood forms thoroughly seasoned. Cor-
rect Inductive ratlos. Solid baked windings.
T’lenty of large sized wire insures highest
efficlency. A strong high grade instrument
that will give you lasting service. % Inch
shaft.

ULTRA AUDION COIL

H297 Iach 85¢

Spider _web wound of green silk covered
wire.  Four taps. DProduces wonderful
results.  Filbre strips and wooden rod
for mounting included. Directions fur-
rished.

STRANDED ANTENNA WIRE

Cahled of fine copper strands. Very flex-
ible. High tensile strength. Best for aerials.
1248 100 ft. coil 58c H249 500 f1.coil $2.75

MAGNET WIRE

Insulated copper wire. Rest quallty even
drawn wire, one plece to a spaol. Prices
quoted are for 8 oz. spools unless other-
wlise stated.
DoubleCotton

Covered

Number H99¢

Gauge Price
18 43c

Enameled
Insulation

Nrmber H992

Green
8ilk  Covered
Number H991

2.20

(4 07.)
ANTENNA INSULATORS
H260 Size 1x3%. Compo-
sitlon, metal eyelets. Two
"m@ for v 17e
H263 Ribhed 1'oreelain in-
H260  sulator, 2% in. long. Ea. fc
Dozen 55¢
LEAD-IN INSULATORS
H270 Tor 4 inch \
walls or less 42¢
H27f Tor 9 inch
walls or less.....69
The only practical
lead in insulator for aerlal wires. Small,
neat. effective, durable, Tits 8 inch
hole. Securely locked by two adjustable nuts.
OUTDOOR LIGHTNING ARRESTER
i H980 Price

Protect your instruments
with this lightning ar-
rester. Weatherproof por-
celain case. Alr gap type.
Permanent. Durable. Un-
derwriters approved.

HIGH-GRADE LIGHTNING ARRESTER
H981 Mach 79¢

A dependable protector, al-

ways on guard. Small and

compact, Weatherproof por-

celain case. Easily fastened

and connected. Underwriters

approved.

i

H370-2-4

BINDING POSTS
Brass. polished nickel
finish. Washer and 6-32
in. screw extending %

in,

H370 T.arge size—bar-
rel and knob %" long.
Dozen 85¢
H372  Smaler slze —

H376-8
harre’ and knob 9-18” long. Dozen....70¢

H"74
Dozer ......... ©00080000600.A00806a 00 ¢
H37¢  TLarge size with hole for phone tip
or wire. Dozen.,.., . 0c
H378 Small size with hole for phone tip
or wire. Dozen....... PRS- 111

Large size with composition knob.

SOLID BARE COPPER WIRE
Solid bare copper wire for aerials, leads
or wirlng instruments.

Solld Bare Copper Wire, size 14.
H240 100 ft. coll 48c H242 500 ft. coil $2.25

Solld Bare Copper Wire, size 12.
H244 100 ft. col 67¢ H245 500 ft. coll $3.05
EINARTZ INDUCTANCE

8 H296 Eacl..,..$1.15

Made of green silk

covered wire, spider-

web wound to produce

greatest efficlency and

lowest losses. 21 taps

soarranged that

crossing is avolded.

Two flbre strips and

wooden rod furnished

permit various styles

of mounting. With this coll a high grade set
can be built at a low cost. Directionsincluded

RADIO SOLDERING (RON
>

H540...$1.50

Soldered connections in radio sets pro-
duce better results. This guaranteed iron
is exactly right for radlo work. A neat
solld connection quickly and easily made,
Obperates on any lghting current 100 to
120 volts, 6 ft. cord with attaching plug.
Length 13 inches. Heats quickly will not
overheat.

Heavier irons for general repair work.
Wonderful values at our prices.

H541 Medlum size. 3.48
H542 Large size. 425

AUTOMATIC BLOW TORCH

H543 Iach

Burns  denatured  alcohol.
Automatically generates point-
ed flame in a few seconds.
Easy to solder joints in hard
places. Lights with a match.
Burns 20 minutes on one fill-
ing. 5% inches high, % inch
diameter cylinders. Works fine
with Tinol listed below.

SUPER BLOW TORCH
H544 Each Q00000000303 000 39¢

Burns denatured aleohol. Vest - [f
pocket size. Blowing on tube pro-
duces a hot pointed flame. Lights
with a match. Works fast. Burns
10 minutes on one filling. Easy to
solder joints in hard places. 3 in.
high. % in. _cylinder. Long rub-
ber tube. Produces flne joints
with Tinol listed below.

ENCLOSED VAR!ABLE CONDENSERS
One of the best made con-
densers. Rigid, accurately
spaced aluminum _ plates.
§ Formica  ends. Engraved
d scale. Knob and pointer.
% Clear transparent case.

PANEL MOUNTING VARIABLE CONDENSERS

These are especially high grade eon-
densers and we guarantee them to be me-

chanically and electrically perfect.
polished end plates
Shafts 14 inch dlameter.

Fina
of heavy bakelite.
Sturdy, heavy

aluminum alloy plates perfectly spaced to

insure smooth,

even,
Our low prices save you money.

relizble eapacity.
These

condensers are of the very best make and
are not to be compared with many infe-

rlor, cheap condensers offered.

We guar-

antea them to please you or your money

back,

The vernjer style has one sepa-

rately controlled plate which permits of

the finest tuning.

mfd,
13—21 plate .0005 mfd.
i2—43 plate .001 mfd.

VERNIER STYLE
Ineluding Dial and Knobs

H825—14 plate .00025 mfd.
H824—26 plate .0005 mfd.
H826-—46 plate .001 mfd.

a trausformer is bullt for, we guarantee it
to equal or surpass any other transformer.
Neat in appearance. Carefully made. Fully
mounted with plainly marked binding post
connections. 5 to 1 ratio. Wonderful re-
sults on one, two or three steps without
distortion or howling. A quality item in
every respect. Not to be compared with
articles built for price only.

OUR SPECIAL SHIELDED
TRANSFORMER
H551—5% to 1 Ratio,
$2.55

.75

same high grade

style of transformer as above

enclosed In a metal case

which completely shlelds it from any out-

side magnetic influences. Very attractive

appearance and sturdy construction. Free
from howling and local disturbances.

OTHER STANDARD BRANDS AUDIO
FREQUENCY TRANSFORMERS
Fresh, clean stock in original containers.

H232 Thordarson Ratlo 3% to
Thordarson Ratio 6 to 1
Acme. Each
Coto. Fach ..
Federal. Each .. oo b
Radio Corp. Each 6.40
AN Amerlean 10 to 1 Shlelded 4.15
All American 5 to 1 Shielded 4,10
All American 3 to 1 Shielded 3.95

RADIO FREQUENCY AMPLIFYING
TRANSFORMER

Hﬁgﬂ For 201A or '101.1\'

Tubes ...... ..$1L.70

Due to its speclal design

this transformer will produce

wonderful results in any type

of regular or reflex radio frequency clreuit.

While low in price we belleve it equai or

superior to higher priced transformers.

Perfect for one, two or three stages. Com-

pact, convenlent form, easily mounted.

Range 175 to 600 meters. Try it. If you

are not satlsfied return it and get your
money back.

OTHER STANDARD BRANDS RADIiO
FREQUENCY TRANSFORMERS
68 Our speclal—as good as any of

Dubilier. Each .

Ccto. Each op
Acme, First stage. Each.
Acme. Second stage. Lach.
Acme. Third stage. Each..
Radlo Corp. Each

All American. Each...
Erla. First stage, Each.
Erla. Second stage. Each..
Erla. Third stage. Each
Erla. Reflex. Each..,

NEUTRODYNE TRANSFORMERS
H571 Per set of three $4.95

An air eore transformer for use in neu-
trodyne method of reception. Can also be
used for tuned radie frequency or as a fixed
coupler with condenser across secondary.
Proper design for results and efficlency.
Green silk windings on bakelite tubes with
adjustable mounting brackets to fit most
any condenser.

NEUTRALIZING CONDENSERS
H572 Per set of two 40¢
Simple, inexpensive, effective precision
type. Micrometer adjustment is attalnable,
Easily mounted in elreuit,
PECIAL
H573 Nentrodyne Jack.
LONG NOSE PLIERS
H970 Price..95¢
T h e handiest
pliers for radio
work.  Made of
fine hardened steel.
Length, 5 in.
DIAGONAL JAW NIPPERS
H972 TDrice....$1.05
For fine electrical
work, mnade_of hard-
ened steel. Length, 5
inches.

i

ammmgbaahhbs

PROOLILITI D b
saga

FOUR-

=== IN-ONE
1 Serew.
H974 Each

Driver

. RS i

Especially suitable for radlo work. Will

handle any size screw used. Smaller driv-

ers nest inside larger one and are held in

place with screw cap. Made of steel, nickel
finished.

TINOL

H969 Per tube...!9c
A combined solder
and fluix 1in handy
form. Put a llttle on
the connectlon, heat
with a match, torch
or solder iron and you have a neat elec-
trically and mechanically perfect joint.

THE BARAWIK CO.

Chicago's

Original
Radio Supply House
Beware of Imitators

=

digtlictnrn, Cam

102 South Canal St., Chicago, Il
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WITH BARAWIK STANDARD RADIO GOODS

VACUUM TUBES
Standard Brands—Cunningham,
3\ Radiotron, Every one guaranteed
new and perfect. We will ship
brand in stovk unless you specl-
{y otherwise.

Hi05 Detector UV200 ’uns

C
HII18 5-Watt ’l‘luusuutter g

H107 WDIl C11.

wavd HI10l WD12 C1
HI102 UV199 ('299. Each.
HI104 UV199 \\lem fits
standard socket
HI08 WDl Soc
H109 WDI1 Axld])te.

STANDARD TUBE

SOCKET

H140 ISach

Moulded of genuine red 4
brown bakelite. RBinding
post  connections. For
table or panel mounting.
Neat and strong.

Each.

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES

PRESERVE THESE PAGES — ORDER FROM THEM AND SAVE MONEY
FAST SERVICE — TRY US AND BE CONVINCED

THE PRICES QUOTED DELIVE

OUR GUARANTEE PRDTECTS YOU—We handle only the best goods,
You are assured of getting ﬂuaranteed appa-
And while our goods are best, our prices are low-
Dur goods equal or surpass the claims we make for them.

and checked by expert radio engineers.
ra:us that will give superior results.
es

deceive or mislead. Our reputation for fair

R THE GDDDS TD YOUR DODR
carefully tested

We do not attempt to
dealing is our most valued asset.

HOW TO ORDER—Write your Order plainly, state Article Number, Description and

Price of items wanted. Send
Bank Draft for Total of Order.
followed.

Postoffice or Express Money Drder,
Prompt Shipment is assured when these directions are

Certified Check or

ENCLDSED DETECTOR

One of the finest crystal
detectors on the market,
supersensitive galena erys-
tal enclosed in heavy glass
shield.  Quick, positive
adjustment, Brass parts
polished nickel finish,
H730 Each ......... 89¢

METAL TUBE SOCI(ET
HI46 Fach............

A strong durable socket
for panel or table mounting.
Metal tube and base. Plain-
ly marked binding post con-

pectious well insnlated.
Two AND THREE GANG SOCKETS
These sockets
make it easy to o
build detector x4

and amplifier

units and make =4

8 neat, compactworkmanlike ]ob

H147 Two-gang socket 95¢

H149 Three-gang socket .87
199 SOCKET

H145 Fach

Moulded of high insulating
material. Sponge rubber hase
prevents  ringing in tube.
Plainly marked binding post
connections. Neat and (‘nmpAct

.6 ohm. L
ohm.
ohu.
H135 6 ohm \mmm .
Best grade. Wil
real service.
lasting. High
ing base, diam.
Tapered polished
Potentiometers. Mateh above
Same high grade construction.
HI51 200 ohm. Eaeli.
HI52 400 ol Facl.

o SUPERIOR RHEOSTATS

Hi53 6 ohm. luch. 69¢c

HI54 20 chm. lach.

) a» HI55 30 ohm. Lach...

The finest rheostat.

even action. Best design,

workmanship. Supplied with at-

tractive dial and knob. A rheostat for high

prade sets.

Potentiometers to match above rheostats
with dlal and knob.

HI56 300 ohm

QUICK ACTlNG RHEOSTAT
79¢

..95¢
slive
Durable and ©
heat resist-
2% in.
black koob 114"

diam.
rheostats.

H124 6 ol Ka..
Hi25 15 ohm. Ia...88¢
H126 30 ohm. Bu.,.99c

Yernier adjustment at
every depree of resistance.
Pushing kneb in turns off
the fllament.

THREE
H923 For

INCH DIAL
3-16 inch shaft.
22

looking

A handsome neat lo
dial moulded in one piece of

polished black composition. 130° scale

GALENA DETECTOR
\ Easy tine adjustment.
Crystal mounted in cup.
Moulded base and knob.

Brass parts  polished
nicket finish. An un-
equaled value.

[J7&¥) D8 cocooooucccncacooaogaacag 59¢
GRE OL " CRYSTAL DE DETECTOR
H742 .69
DETECTOR CRYSTALS _

H736 Galena, Arlington tested piece 19¢
H738 Nilicon, Arlington tested, piece [9¢
H735 ‘I'ested, Galena, Mounted, piece 9e
H737 'Fested, Rilieon, per plece...... 9¢
H739 Genuine million point crystal. ¥a 29¢

SUPERIOR RADIO JACKS
Finest grade jacks.

Improved design. =
Best materials.
Phosphor bronze
springs. Silver con-
tact points. Nickel finish. Mount on
panels % to 3 in.
H390 Open circuit. Bach............. 36¢
H391 Clased circuit.,  Kach ..45¢
H392 Two cireuit. Each...... .54¢
H393 Single circuit filament cont ..58¢
H394 Two cireuit fllament cont...... 74¢

COMPETITOR JACKS

H387 Open eirveuit, Mach.o.....o.oon 27¢
H388 Two circuit. lach .35¢

Well made, durable, smooth working,
nickel finished frame. Well insulated.

SUPERIOR RADIO PLUGS

H395 With et
screws for fastening
cord. Kach ,..35¢
H397 'I'wo-way —
takes two pair any
style cords. Eachi..............c..... 59¢
Hizhest arade pligs. Fit any standard
jacks. I'olished round bharrels.

SUPERIOR VARIABLE
GRID RESISTANCE

HI67 Tach ......... 80
HI68 With .ow on-
denser .......... ... 93¢
Eliminates hissing, clar-
ifies signals. Capacity

smoothly varied from 0 to 6 megohms by
half turn of knob. Easily mcunted on any

nanel

HI171  TFreslnuan panel mounting  variable
grid leak with .00025 condenser. Each 69¢
H(72 Durham variuble grid leak with

mounting. En(h ................
H173  CRI, Variable prid leak, Bach $1.19 I9

TUBULCAR GRID LEAKS AND
CONDENSERS
Very convenient.

Permit of quick
change of leaks or
condensers of varving
capacity. Cut shows
leak mcunted, Teaks
and condensers have same appearance. Each
part priced separately.

H849 Grid TLeak. ]‘ul(ll ............... 18¢
Resistances—%, 1, 112, 2, 3, 5, 7, and

10 megohms. Specify which slze is wanted.

H831 Grid and I'late Condensers. Ea. 39¢
(‘apacities—.00025, 0001, .00025, .0005

mfd. Specify which size is wanted.
Mountings. Bakelite base

HRA6 Ringle mounting, Each. ..28¢
H842 Double monnting. Bach. L7

H844 Triple mounting. Each......... -67¢
SUPERIOR INDUCTANC‘E SWITCH

H288 RKach........
Quickly and securely
mounted by drilling one
tiole.  Only knob and
pointer show in front of
panel. Connections can
be soldered before fast-
ening switch, making
assembly much easter.
Metal parts nickeled.
Rakelite knob and supporting base.

SWITCH CONTACT POINTS

rass polished nirkel finish.
have 5 in. long size 6-32 screws
and two nuts. All prices the same.
Dozen 15¢ Hundred $1.00

All

Order by Article Number.
H360 llead, '%4” diam.; %" high
H362 Head, 3-16” dian.; %” high
H363 Head, 3-16" diam.; 1-16" high

Solder Lugs to Fit Contact Points

Also for connecting wires to
binding posts, ete.

H365 Dozen 8¢ Hundred 30c

SWITCH LEVER STDP

Brass pelished nickel finish.

H386 Dozen 18c Hundred §1.05
SWITCH LEVERS

Very neat polished black com-

position knob. kxposed metal

parts polished nickel finish.

Fitted with panel bushing and

two set nuts. A high grade

switeh,

H381 1%” Radius. Each 15¢

INDUCTANCE SWITCH
H285 Price including
knob and dial..$1.29
Mounts switch points
\ and contact lever be-
hind panel. Only one
hole needed to mount.
15 switeh points, any
number of which may
be used. Smooth wip-
Attractive tapered knob.

ing contacts.

CABINETS
Fine iooking cabi-
nets solidly built.
Elegant hand rub-
bed dark mahogany
finish. You will be
proud of your set
mounted in one of 3
these cabinets.

Hinged tops. Front rabbetcd to take panels.
Panels not ineluded. Prices are transpor-
tation paid.

PLATE CIRCUIT “B"
You can make real sav-
ings on these batteries.
Don’t pay more. We
guarantee them to equal

BATTERIES

any on the market re-

gardless of price. Ab-

solutely uniform. Ex-

tra long life.

HI80 Nignal Corps type, small size. 15
cells, 22% volts. Kach ............ 1.10
Hi82 Large slze, 5 taps 19,
21 and 22 volts. Each. 1.59
H184 Variuble Large N x4x3
inches 5 taps, giving range from 16% (o
221 volts in 1% volt steps. Each...$1.95
HI88 ¢Combination Tapped 45 volts, 0
cell, 13x4x3 hattery. Tapped to gzive 45,
22145, 19%, 1% and 16% volts, Handles

both detector and amplifier tubes. La. $3.65

“B’’ BATTERY METER
HI89 Each ............. 98¢
Reads 0 to 50 volts. Accu-

rately tells you the exact con-
dition of your B Battery. Con-
venient watch size. Pollshed
nickel case with wire lead.

STORAGE ‘A" BATTERY
A very high grade
battery made
pecially for
service. Guaranteed
for three years.
Properly cared for
will give many more
years of service for
filament  lighting.
Made of best new
materials. Full ca-
pacity. 'The best
battery buy on the market. Try one of these
Datterizs on your set for 10 days. If at the
end of that time you are not fully satisfied
with the battery return it and we will re-
rund the purchase price.
H194 6 volt, 40 ampere slze. Kach $10.75
H196 & volt, 80 ampere size. Fach 13.25

HOMECHARGER

BATTERY CHARGING RECTIFIER

Charge your battery at home ovor
night for a few cents. Simply con-
nect to any 110 volt 60 cyele light
socket, turn on current and vecti-
Sfier does the rest automatically.
Will work for years without at-
tention.  Simple
q connections. (iives
a tapering
charge which bat-

) teries should
have. You can
make it pay a
profit  charging
your friends’
auto batteries.
Long connecting
cords with pair

of battery clips,
$12.9

H201 For 8 volt battery

H203 For 12 volt battery
HYDROMETER

H190 I acoonoanconoo0000060000 48¢

Accurately tells you the conditlon of
your storage battery. Helps you keep your
hattery in better condition.

BATTERY CLIPS
HI98 Two for

Clip onto storage battery
terminals, lead coated. Make
positive non-corrosive contact at all times.

WIRE CONNECTING CLIPS
HI199 Per dozen ¢

Small connecting ¢lips for
quickly fastening leads on-
to binding posts, etc. Handy

and useful. Every radiolst should have at
least & dozen.
RADIO “BAKELITE” PANELS

Notice our very low prices on this fine
quality material. Others ask as much for

marked 0 to 100 finely engraved in con- | STANDARD BRA hi ey
trasting white enamel. Diameter 3 inches. ;{‘N[?%NL(%—%D SPEAKERS Panel |Inside Dimensions | Art. |Price lllé‘srst.l rl\l\';[e)e:u%;,;;]sz;::;;r':e l;l:k‘:aflrtteh I?‘grcllf
TWO INCH DIAL :‘lgm Murdock Sif?’ | ngh”! Wide | Deep| No. [ Each | densitz Celeron or Formica, all of which
H921 For 3-16 inch shaft. H(SII:I«} ]R > 6x 7" R MRS H420 | $2.15 | are materials with practically identical me-
¢h TTY K l"l](']‘ll\“lk with 6):11([)]/; | 6://52"“ 191/ " Z[” | H4 2.65 ﬁmnlca]h,f ci}:fmlcal :nlnd electrical proper-
athe Tx10” b ” H42| | 2.90 es. achines well without chipping.
16¢ HEIG  Atlas Tx12" I 6157 11%" 7"' H424 1 3.p5 | Won't warp. Waterproof. Hi&’hes?pmg-
A handsome dial moulded in nng Magnavox R3 73147 | 81l 131 | T | H423 | 3.20 | chanical and dielectric strength. Attractive
one plece of polished black com- . HG:I; }Ilagn.no\ ML Tx18" I 8157 171" [ 77 | H426 1 3.45 | natural polished black finish which ¢an be
posluond 270° scale marked 0 to 100 finely 755 ;‘élxrllfinglas’[lk;fh\'i ganacy 1275g[5) ;‘g}' ?:Z"Y ';0:/2" ' Tt ’ H:25 ; 3.85 | sanded and oiled.
engraved in contrasting white enamel. Fine o Jatwin type € ounlt 9. x24” 6301 20157 | 77| H429 1 4.65 137 thi 167 ”
for rheostat or switch control. Diam. 2 iln. l ng:g ]\;l,ll:#::f "1\‘[310}(1‘::”'1'311'1)\" ggg ]?,”l'}" ! ?zz"; }?:Z," ; 10"{ H428‘¥ 3.55 anir;:l A/.g thick %16 thick) %" thick
es T alker i 5x14” Er1 13957 1107 | H430 | 46 2 fart. Art. Art
VERNIER DIAL ADJUSTER H620 Raldwin Loud Speaker 22.50 | 12x21” | 111/."y 201%” | 10”7 | H432 | 5_4)5 Inches ‘\Io Price|No. Price
H931 Kach ....... BARAWIK QUALITY HEADSETS 6x 7 [H450 $0.57|H460 $0.8°
Easily installed at edge H770 I'er Set, 2000 0NMS. .. oeounenones e $3.25 f‘xlO‘/; H45| .86|H461 1.27
of dial, gives finest ver- These headsets have proven on rigid tests to be one of the 7x14 |H458 1.38(H468 2.07
nier adjustment of con- very best on the market. The tone quality Is excellent with 7x18 |H453 1.78|H463 2.65
2 denser or inductance. A an unusual volume. Skilled workmen make them from only 7321 |H457 2.05|H467 3.05
great value. Polished black knob. _Lh}f ge%t se':ecllc% materials. The receiver cases are fine pol- ;X¥4 n:Sg 2.42“222 3.56
ishe nish witl nlished black ieces. i x14 5 (.85 2.65 .
BAKELITE DIALS kead band (-Dmrortgblv and q:?ckli'arﬂtr:zfm:x tI\I;ﬂ{:er;Zl covqell;s_l 12x14  H455 2,42 HA65 3.5% H475 4.78
H931—2 in. Diam. for plied with 5-foot cord. These sets were designed to .sc]i for 12321 H456 3.62 H466 5.35 H476 7.13
3-16 in, shaft. Each 3_56 much higher prices than we ask, and at our price are a won-
:1932——1 in. Diam. for derful bargain. We guarantee tnat you will be pleased with RUBBER CDMPOUND PANELS
'_/‘4 in. shaft. Eﬂ.‘?hu} 352 them and agree that they are the best value by far vet offered. | Made of a special compound having a rub-
\ 2 223;“3 Slll]‘i.lf',lnél";léh ”:'394: It they don't suit you we will eneerfully return your money. | Per hésel- Fqutal l{l annealm:lce amdT in nl;
-1b . essentia points o any other clasi of
H934—3 in. Diam. for STANDARD BRAND HEADSETS panels. Fine smooth polished finish. Can
1% in. shaft. h...39¢ H754 Baldwin Type C \\nh H751 Murdock 56, 2000 be drilled or eut without echipping. Guar-
H935—4 in. Dlam. for % in. shaft. Ha. 48¢c aniversal jack plug $10.9! ohm ! anteed not to warp and to be a perfect
Moulded in one piece of genuine bakelite 1 756 Red-Head, 3000 H752 Aurdock insulater for radlo use. Smooth. clean
in polished black finish. Finely engraved | = o=~ ¢hm ................ UICes edges, Thickness 2/16 inch. Size given
scale in contrasting white enamel. Sure JH768 Brandes, 2000 is in fnches,
grip knob that fits the fingers. Higher mo T 4.90 ”764 Frost, 2000 ohm 3.59 | ag1 7x10...$ .88  H484 TxIs. -+31.60
rrade dials for good sets. Sizes match per- \H769 Brandes, 3000 l H766 Frost, 3000 ohm 4.15 | H482 7x12... 1.05 H485 T7x21. .85
feetly. .\ oooeam ... 6.75 H758 Western Electric 9.50 | H483 f7x14... 1.22 H486 T7Tx2i... 2.10
Chicago’s Original

THE BARAWIK CO

Radio Supply Houss
Beware of Imitators

aRad

Cam

| 102 South Canal St.,

Chlcago, lll
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7 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.

N That is the method of the New York Electrical School.,
¢ — Five minutes of actual practice properly directed is worth
Q 7z Y more to a man than years and years of book study. Indeed,
v 4 N Actual Practice is the only training of value, and graduates
: of New York Electrical School have proved themselves to

w - be the only men that are fully qualified to satisfy EVERY
o / ' ‘. demand of the Electrical Profession.

- The Only Institution of the Kind
’ in America

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

e ey ey Over 8,000 Graduates are Successful Men
: G E e in the Electrical World

(r» h g No previous knowledge of electricity, mechanics or mathematics is
t ' + necessary to take this electrical course. You can begin the course now
\4- x ¥ f / and by steady application prepare yourself in a short time. You will
o be taught by practical electrical experts with actual apparatus, under
o i actual conditions.
-t ¢ The N. Y. E. S. gives a special Automobile Ignition Course as an
- advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.
Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—ir’s FREE to you.

3
New York Electrical School :
29 W. 17th St, New York, N. Y. : N Y I
Pkase send FREE and without obligation to E ew Or
me vour 64-page book. : ®
3
O000000000000600006608000004%9000 FMIEp D NAME
et Electrical School
L e ™ (PO S ) & 1
ssenssssenesssCITY wuvvrerrnnnn, STATE 29 West 17th Street, New York
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NSBACK, EDITOR AND PUBLISHER 5@,

H. WINFIELD SECOR, ASSOCIATE EDITOR

T. O°CONOR SLOANE, Ph.D., ASSOCIATE EDITOR
Editorial and General Offices, - - - 53 Park Place, New York

““Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact ”--HUX-LEY

By H. GERNSBACK

st 5o f7 - ~ERNSBACK,

Q% New York City.

Dear Sir:
{ BELIEVE

The pleasure which I derive from your editoriols

can never be determined. They are the best I have
ever read, yet there is one thing which 1
have often wondered about, and which 1

§ THAT you can’t

believe everything

you see with your

own eyes.

have never seen treated on your editorial
page of SCIENCE AND INVENTION.
It is man's evolution. Many of the science
magasines have completely over-stressed
the question.

I am sure your rcaders arc carnestly
looking jor your opinion concerning this
subject. [t would be very much appreci-

L ated if we could read your views of the
above in the next issue of SCIENCE AND INVENTION.

Thanking you I am Very truly yours,

(S) FRANCIS L. WWADSIWORTH, JR.
Radio Editor of Macon County School Review,
Tuskegyce, Alabama.
The writer must thank the sender of the above for his letter.
The writer had no idea that so much attention was paid to his edi-
torials. He has been writing them for years as a sort of hobby,
which was hard to abandon, but it is gratifying to see that there are
really people who read them,
The reason the writer has never written an editorial on man’s
evolution is, that the subject is so vast, that it is almost impossible
to treat it successfully in a short editorial. One of the

Rpmmumsonn s

born nineteen hundred and twenty-three years ago, and only 178
generations have clapsed since the earliest Biblical times, figuring
the average life at one-third of a century. Every breeder of horses
and dogs knows that the process of evolution is extremely slow.
Many generations must be passed before even the slightest change
is possible.

Before man had acquired speech, it is
very probable that he roamed the prim-
¢val forests much as wild animals do to-

[ BELIEVE

O

day. He probably was entirely covered : 7 THAT most suc-

with hair and there is no question that in cegsful inventors

many respects he resembled a large mon- s d

key. This does not mean that man has i ;re WIS — olEls
: born.

descended from monkey or that monkey
has descended from man. During the =
process of evolution there probably came

a time when a so-called “split” arrived, of which the human race is
one branch and of which the monkeys are another branch; but
that both descended from the same common ancestors there is no
reason for doubt. Al of our ancestors originally came from the
sea.

Our abode then was probably the primeval forests. That the
carliest man dwelt in trees, there is today no doubt. Down to
our present day, the instincts still lead back to the forests. Nearly

every human being still dreams of falling through space. This can
be traced directly back to the time when we were still living in
trees and when one of the greatest dangers to the race was the

falling from a tree into the fangs of some prowling beast.
Nearly every man, particularly those who go hunting, know the
strange feeling that comes to them when followed in

best works on man's evolution that the writer ever came
across is H. G. Wells’ “Outline of History,” with which
the writer is very much in sympathy. In the main, it
expresses the writer's ideas. The following, however,
will give a few of his own observations on man’s evolu-
tion at random. .

Life began on this planet the minute the earth had
formed a solid crust and had cooled off so that water
would not boil on its surface. At that time evolution

ennobling

{ BELIEVE
I THAT there is
nothing more mind

whole world than
astronomy.

the dark. The hair of the back of the neck begins to
bristle in a disagreeable manner. This, even today, is
common in many animals such as monkeys, dogs, etc.

Even the panic-stampede of human beings can be
traced directly to the forests. A man when alone has
an entirely different psychology than a man in a crowd.
The collective stampede of the human race is an exact
counterpart of the animal stampede as it exists with
many animals.

4

in the

RO s

on this planet commenced. Just how life actually
began at first it is impossible to tell now. The reason is that we do
not know now what life really is. But it seems probable that the first
living creatures came from the muck and slime collected by
sea waters on bcaches. In other words, life first came out of
the depths of the ocean. This seems pretty well established today.
Man is a descendant of fish. Man's spine and the spine of a fish are
in principle the same. Even man's hair can be directly traced to fish
scales.

Of course, all this evolution is extremely slow. From the first
fish to the first prehistoric man, you will find
that the time must be measured in millions,

One surprising thing that the writer has always
been concerned with is: How many times has a “human” race
been evolved during the past millions of years. By that is
meant animals—mnot necessarily resembling man—that could
talk and REASON as human beings do. But there is a
possibility that such a race lived on this planet, having long
been supplanted by other species under Nature’s own law of
the “survival of the fittest.”

Of course, it might be said that under this classification, such
highly developed insects, as for instance the ants and the bees, would
come. Many entomologists are of the opin-
ion that both of these insect classes really

if not billions of years. Evolution on this
planet in general is very slow and very
gradual. It takes tens of thousands of years
before a change can even be detected. The
Egyptian mummies that we find today,
although perhaps five or six thousand years
old, are practically the same anatomically
as ourselves. In other words, a span of
5.000 years in man’s evolution means nothing
at all. How could it be otherwise when only

[CIRE

THE GOLDEN AGE OF
SCIENCE

is now symbolized by the golden
cover of SCIENCE & INVEN-
TION. LOOK FOR THE GOLD
COVER every month!

do reason, which the writer does not deny.
But it might be said that there can be several
classes of reasoning. For instance, it may be
doubted if either the ant or the bee knows
anything ot astronomy, of scientific research
work, of chemistry, etc. In any event, both
of these classes of insects are much older
than the human race, but neither of them
seem to have made use of the planet’s treas-
ures. So far, only the human race seems

58 generations have elapsed since Christ was

to have had this “gift.”

849
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Glass Enclosed City

Glass Enclosed Community to Have Artificial Heat and Rain.

MOVING the tropics into the heart of New York, or even further north, is the vision

of the American Society of Heating and Ventilating Engineers. A plan for enclos-
ing an area of more than a half mile square in one great heat insulating shell and heat-
ing and ventilating it—even providing artificial rain—so that the weather may be at all
times convenient ta the inhabitants is published in the current number of the official
organ of the Society, the Journal. The structure is to be enciosed in gypsum, or other
heat insulating material and glass. Note in the plan how the sky-lights are arranged
so that during each day there will be sunshine over the whole area of the enclosure.
The tops of the buildings within will have artificial lakes which will further help te
keep the température constant. All transportation will be carried on in subway tun-
nels and on roadways on the roofs of the houses. The street areas will be giveri over
to parks where trees and shrubbery will be grown. It will be possible for the house-
hotder to grow two or three crops of vegetables on his truck patch on account of the
regulated temperatures and the well regulated showers. The houses themselves within
the community will be buiit upon the tropical principle—mere shells for privacy only.
The plan is the idea of a well known Chicago heating engineer and $16,500,000 is the

estimated cost of the oproject of the dimensions shown.
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Movies Manufacture Own Lightning

Machine Shoots Two-Foot Flame Twenty Feet In Air.

851

“_\I_MM&A—-'—&- e
fn the diagram: A-Acetylene
tank, B-Oxygen tank,
N-Small acetylene tank |
€or pilot light. E-Compressed
air tube. D-Pyro powder
container. 0, P, @ and R-
Gas and powder mixers.
Powder is forced up tube.

Here is shown
the machine de-
vised by the
Metro  Studios,
for producing
artificial  light-
ning effects. It

- o \Q
Y=

Control for the
powder is at
the bottom of
the funnel
tank. Gases are
released around

shoots a flame A
Riiamg the spray of :
two feet in di powder at the A
ameter twenty §. nozzle opening
feet in the air. - : e = premenmact § P Gersdort.
The flash is made by 1 Apove is shown the machine in operation with the truck and | SSRGS S
a mixture of pyvo- built-in air compressor. Only two men are required to i §
:IcueT|lnel:1T ‘:):y\:eg !nl‘é ’ operate the device. At the top right is shown the large — E | y!
ylene, oxygen a powder tank, oxygen and acetylene i L G ALY 1
| |_compressed air. | TN yu s d containers 1"‘ copttol’imﬁ 3
 Res .

Black Lightming

—

In spite of the fact that practically no explanation which
veally explains the nature of the so-called black lightning has
heen brought forward there seems to be no end of evidence
as to its actual existence. Above is a photo of the phenome-
non taken recently at Spokane, Washington, by T. L. Walker.
The original photo was taken or a five by nine plate and in
a perfectly ordinary way. 1t was taken at night with a small
exposure and the lichtning furnished the only illumination
for the plate. The smaller reproduction shown here is a re-
duction from the original plate. Some scientists have gone
to great length to prove that this phenomenon is the work
of some defect in the photographic process or due to some
peculiarity in the plate or in the camera

Photographs of Eclipse

A complete photographin: record of the eclipse of the

sun last September 10, taken at Akron, Ohio, by W.

E. Burton. The camera was set in a fixed position,

stopped as far down as possible, One of the images
is partly interfured with by a tree.

O yerarody

| P A

At the left above is shown anather composite photograph of the eclipse that was obscured for a period of thi i
by a passing cloud. This series was made at Scranton, Penn. The cloud moved in the way aftper :in:, fiyel-rrtrrinr:::zugf
posures had been made, The exposures began at 4:10 P. M. The last one was made at 5:25 P, M,

AmericanRadioHistorv Com
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HARD COAL

By-Product Coke and Oil More Efficient Than Coal.

BY-PRODUCT

(ANTHRACITE), COKE

2 86020 %

LOWER EFFICIENCY

Science and Invention for January, 1924

Colke and Qil As Coal Substitutes

e IR
| |UGHT SMOKE ICE
| | SMOKE AND |
naro | [7° BY-PRODUCT
QCOAL - SOFT COAL [ COKE

18 DEPTH GOOD
AVERAGE FOR_
(OKE FIRE

DONT LET ASHES
PILE UP AND
@ TOUCH GRATE

"~ BURNED GRATES RESULT

—————1[oIL FILLING ||
CAP

(OST OF OIL BURNER. il
EQUIPMENT-$150,00 o  TANKSFIL.LON
$350.00 130 GALS.Q!

With the ever-increasing difficulties connected with

ness, the U. S. Bureau of Mines, after a full investigation state that it is not only
more economical but cleaner and easier to fire coke and oil in homes and small build-

ings than coal. Their tests show that coke burns

I

. L;_CAPAU'T'Y}
‘ RATE) . i .
G X 3FT.DIAAPACITY=264 GAL FOR 104 GALRATE

_ 01 (@74 GAL=$910 TON COAL EQUIVALENT
L=1TON (0Al{efo ¢ GAL=$13-00 TON COAL EQUIVALENT
burning coal and the attendant dirti-

with the efficiency of anthracite coal

—

=

=
ey
—

OIL BURNER ATTACHED TO FURNACE

Their method suggested to burn

//

(between 10 and 20 per cent more than bituminous).
the by-product coke is shown in the upper right corner.
draft is necessary. In burning oil, the main problem is that of securing a tan'
large enough to get the cheapest rate on the fuel delivered. Details are shown above.

Careful regulation of the

TURBINE-LIKE MACHINE FOR TIDE POWER

BY DR. H. BECHER,

in both directions. When the tide is inceming
inder, into the turbine and out at valve V4.

By housing a common design tidal turbine within a case arranged with a system of valves, German engi-
neers have completed a machine for the utilization of the power of the sea that works as the tide flows §

the appliance come into use and the water follows the path from V3, through the cylinder, aver the turbine and
out at V2. Thus the direction of operation of the turbine is the same at all times. Abave is shawn a view of
the complete arrangement as it looks instatled. At the right is a diagrammatic arrangement showing the path
of the water as it passes through the machine. The device shown in the illustration is used for pumping water.

the water flows in through the valve V1, through the eyl
When the tide changes direction the other two valves of

AmericanRadioHistorvy Com
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Automotive Improvements of the Year

Recent Advances Shown at New York Auto Show.

HAF ,
/ % 70 CLUTCH
SHAFTY,
‘ Aq q——-cﬂ’%~
Pt N
SLIDING KEYS Yo =y i 0 L ALWAYSIN] |
THAT LOGK GEARS P R _
INPROPER QEDUENCE“_E_::_;(:_.‘ 2 ‘} F%URRA%‘}EéﬁL
| | BALLOON TIRES , 2 NEW GEAR SHIFT HE .
ENGINE ONE SPEED
= Vl CONTROL LEVER Most of tke radical changes in the design of motor
S (0GR | e | T RS S T
SHIFD sion. At 1 are shown the new ?‘Ballunn” tires, seven

and one-half inches in diameter for the ordinary tour-
ing or closed car and inflated to only 25 pounds pres-
sure. The manufacturers claim that cars equipped

LIQUID with these tires have more braking surface than the
TURBINE new four-wheel-brake cars. A comparison of the
braking sutface of the balloon tires and the ordinary
(MOTDR type is shown in the iltustration at 1A.  The four-
\ wheel-brake type car is shown at 3. At 2 we have i
the new constant mesh gear. They are shifted in the EMERGE \
regular way hy the driver, but in operation, instead of BRAKE \.
actually shifting the relative position of the gears
in the gear box he merely shifts the keys fastening
the gears to their shafts. This allows a perfect shift
on hills since the gears are always in mesh. At 4
we have the new hydraulic transmission, At 5 is

shown a new gear shift mounted on the steering wheel. .
The emergency brake terminates on the dash, Note
HYDRAULIC Y 0 the ample space.—H, W. Secor. LEVER-LESS P
| 4 TRANSMISSION REAR WHEELS 5 CONTROL @ 1923 S J|

DEMONSTRATION CAR «“CUT IN HALEF

At the recent Paris Automobile Show an enterprising manufacturer, in order to show a full sized car cut completely in half. The car is shown ahove. Note that every part
his clients exactly how his wares are made and what they are made of, exhibited to view can be plainiy seen. A good hint to American car exhibitors.

0 oI i s LU0 LU OO o (TR e ! e ! f g

'THE FIRST PRIZE WINNERS IN OUR $1,000 CONTEST :

are anno.unced in th1§ issue! Do not fail to read the list on page 856. Each month for the coming year this series of' B

. prizes w.111 be given for the best articles appearing in SCIENCE AND INVENTION. And nearly every article published
will receive one of them. The competition is open to everyone. It is only necessary for contestants to submit their 1deas ¢

L with a short description accompanied by pencil sketches. Be sure to rush YOUR ARTICLE so you may win YOUR [
E PART OF THE $1,000. %
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One of the simplest ways in which to obtain butterflies
for experimental purposes is to lure them with the aid
of dried apples and valeric ether. It is only necessary
to hang the fruit, on which a little of the ether has
been sprinkled, on a convenient fence or twig. It will
only be a short time until the collector will have as
many of the insects as he can use,

i SN

After the butterfiies have reached their full development
and are ready for the final mounting, they sometimes he-
come too dry for ease in handling. If such is the case
it is only necessary to put the dried insect on a small
plate covered with sand as shown above and then to
moisten the sand with a bit of water. It might be
noted that when dry they become extremely brittle.

e s ¥

For final drying, place the abdomen of the insect in the
space between the two hoards and with the aid of pins
and strips of paper flatten the wings as shown above.
For ease in handling the specimen it is best to thrust
a pin through its abdomen, being careful not to disrupt
the legs or the form of the body. By using this pin as
a handle there will be many less mishaps.

o e —

X = -

When making decorative backgrounds

insects for such articles as serving trays or novelty dec-
oration designs the well dried insects are placed on a
foundation of evenly spread absorbent cotton. In order
to heighten the effect the cotton may be covered with
silk or other soft material. If the article to be deco-
rated is a serving tray, the back is removed and the cot-
on and silk spread evenly over it.

| LAl

In raising butterflies and moths from “the eggs laid by
the mother it is only necessary to find the twigs and
leaves upon which the eggs are laid and then surround
them with gauze or netting to protect them from their
natural enemies, and to keep them from falling to the
ground as soon as they are hatched. Any variety of
light netting may be used.

Science and Invention for January, 1924

laking Butterfly Trays

In case it is found desirable to watch the development
of the larva more closely, a small glass housing such as
shown in the above photo may be constructed at a small
cost by the investipator in which the development of
the eggs may take place. The housing should be con-
structed so that the stems of the plant food supplied
the insects may protrude into water.

ML S0 A i T T e

After the insects have been placed on the sand and it
lias been moistened the whole is covered with a glass
container and allowed to set for a few hours. It is a
dangerous practice to handle the dried hutterflies since
they become so brittle that the slightest touch will
shatter them. For this reason if there is any sign of
tryness it is safest to dampen them.

After the bits of paper have hrought the wings inte
place pin them thoroughly to the hoard. A very conven-
ient tool to use in this process is made by fixing a fine
needie into a wooden handle. This will help the opera-
tor to move the fragile subjects with a great deal less
danger to them. A fine pair of tweezers will also be
found to lend ease to many operations.

el L -

After the foundation has been prepared, the dried speci-
mens are removed directly from the box and with the
aid of the tools described above are placed on the back-
ground in the preconceived design. If the effect is to
be heightened milk-weed seeds and dried grasses and in
some cases dried flowers may he used in connection with
the insects. A
the specimens are to appear on the completed design so
as to do away with as much handling as possible.

AmericanRadioHietorns-Com

it is best to mark out the location where

The drying board for the final process is shown in the
ahove photo. 1t is made of two pieces of thin board
mounted so that they take the shape of a flattened “Y"
with a small crack between them. The separation be-
tween the two hoards should be large enough to accom-
modate the abdomen of the insects to be mounted.
These boards may be made in any length desired.

After the process of fixing the specimens to the drying
hoards is complete and all the pins and papers are found
to be tightly fixed to the board so that they will not be
removed by vibrations the whole is set away in a dry,
cool place for about three weeks. At the end of this
periad it will e found that the specimens are thorough-
ly dried and are in perfect shape for display.

Here is shown tl { 9
the flowers and the seeds have been put in place on the
background amd the whole is placed under the glass of the
serving tray. An infinite variety of designs may he put
into effect through this method and the complete prod-
uct will have colors and a purity of design that any
painter mtight well envy since it is made of the natural
product of Nature.—Dr. Ernest Bade.
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Radio Power Assured

Hish Frequency Induction Assurcs Radio P

By . GERNSBACK

RENCH radio enpineers have rve-

cently experimented with a new
sort of radio power. Qur diagram
4 shows how a sub-station would
convert the divect current into high
frequency alternating current which,
in turn, would be led to an under-
ground  conductor  resembling a
third rail, located three or four
mches below the level of the street
or road. Automobiles, (Figs. 1 and
2). or a car as illustrated on our
cover and Fig. 1A. would carry a
number of wire convolutions in which
the energy from the underground
conductor would be induced. The
efectric motors to drive the wheels
would derive their energy from these
stationary loops mounted under-
neath the car. On the train shown
in Fig. 3, the energy is taken from

the overhead wire without a trol- 3-BUTTON
ley being used. The encrpy is in- MOTOR CON~
duced into a stationary wire on top TROL BOX

of the train.

The only draw-back to the scheme
heretofore was the use of tremend-
ous frequencies of 20.000 cycles per
second hut with the advent of the
vacuum tube (audion). it is now
possible to solve the problem and
French engineers who have con-
structed  models along this line
express themselves as satisfied with

STEERING
HANDLE

the tests. 3 X
The next step is to transform the : ] BRAKE
high frequency current as induced r

in the atuomobile coil to the order
of 15 to 50 periods per second.
This result is obtained by wmeans
of mercury vapor rectifiers. Regula-

oweir Transmission.

tion of the speed of the vehicle is ' -
accomplished very simply hy means - H =2
of a little self-induction coil of | ’ < - g diong”
several turns of copper wire wound & \ z "‘ )
into a helix. This coil acts upon ¥ / 4 ‘J‘_’
the current as a faucet on water, gt . -
nassing more or less current. Future 1 ul e g
automobiles or cars of the type p = " g - - HIGH VOLTAGE N
shown_ will carry auxiliary storage s 3 _ HIGH FREQUENCY
hntter_le_s for traveling away from the P 1 o S INSULATOR \NlRE iN CON DU'T
electrified roads. We understand { i SUPPORTS
that this system is to be tried out e )
in France very shortly, CURRENT

COLLECTOR Fa

LOOP

A T34 4 coNpUITS ©
“WiRe (2 uP-zpown)

RECTIFIERE SPEED
FREQUENLY

STEAM OR WATER
1 POWER CENTRAL

|1ij {Ej :STATION

A
NS

AUX. STORAGE 5'1
BATT.  ~wi__ | ¢

CONTROI}

STORAGE
BATT. 5SWITCH

DIFFERENTIAL
GEAR

COLORED
LINE

ey

AUXILIARY STORAGE )
BATTERY FOR EMFRGENCY
3

~ )

S~
CURRENT
COLLECTING

HIGH YOLTAGE D.C
OR LOW FREQUENCYAC.

M
SUB-STATION ~/
CONVERTS D.C TO
HiGH FREQ A.C.
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$12,000 or More in Gold R
X ; . 88 monthly prizes will be given as
Beginning with the January issue, follows:
SCIENCE AND INVENTION will pay :
$1,000.00 or more each month of the year FIRST PRIZE $100.00
in prizes. Every article published in the 2 PRIZES of $50.00 each
regular news section will receive one of 10 « “ 2500 “
them. « ] ) ;
(The departments have awards of their 5 “ 2000 ¢
own which they will continue to give.) 10 “ “ 1500 ¢
Ideas are what the editors want. They 20 “ “ 1000 «
must be told simply—so your mother or 10 « « s50p
sister can understand them—in pictures . « : «
and sketches. Be sure they are NEW 20 2.00
and have something to do with science or 10 3 & 1.00 «

$12,000 or More in Gold

sketches—must have them—but ideas are
wanted most of all—And they will be
handsomely paid for. The rules of the
contest will be found on page 534 of the
October issue. If you haven’t a copy, one
will be mailed you free on receipt of your
name and address. It will give full de-
tails of the rules and hints on submitting
articles. - The closing date for all prize
contributions will be the 15th of the
month preceding date of issue, i.e., 15th of
December for the February number; the

15th of January for the March number,
etc.

invention. The editors want pictures and

: WILL YOU BE OUR REPORTER?

IN Connection with our $12,000.00 prize contest announced last month, it goes without saying that you wili

have to hustle to win a prize. The Editors do not wish to make it hard for you; quite the contrary. We want
the pictures and want them badly. Herewith is reproduced our reporter’s card. We shall be glad to send it to
anyone who makes an application. By means of this card you will be able to secure entre into industrial plants,
business houses, motion picture studios, steamships, mines, etc. This card will prove an open sesame to you in
many instances. Each card is numbered and only one is given to a correspondent. A postal card from you and

Cience and CoRREsFoNoENT \

REPORTER'S

lnvention IDENTIFICATION

N

[ REPORTER |)

THE BEARER OF THIS CARD__
IS AN AUTHORIZED CORR 'ONDENT - REPORTER  OF
SCIENCE and INVENTION MAGAZINE
THE - PUBLISHERS OF SCIENCE AND INVENTION WiILL
APPRECIATE ANY COURTESY EXTENDED  THEIR

a request for this reporter’s card is all that is necessary for obtaining one. It will be sent you by return mail. FERRESEREATRES EXPERIMENTER PUBLISHING CO,
Address Field Editor, SCIENCE AND INVENTION, 53 Park Place, New York City. _". tal
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The Airplane of the Future
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The Man on the Meteor

I
do. not know where I was born. I .am
ignorant of the country—I do not even
kinow - on which world it was. . They
are trying to tell me now that I was
born liere on Earth. That is absurd
And when you read what I have done, the

By RAY CUMMINGS

The night was calm without a breath of
air stirring Lucky for me for I would

have blown away had there been any wind!
I sat there puzzling over my very existence, I
knew nothing, not even my own name. I
have since named myself Nemo.

They tell

Nona was in midair. 7
coming. 1t leaped, and saifed across the cave.

Then, like a wasp she darted at that thing on the rock. The lizard—I shall call it that—saw her
i saw that it had webbed membrane connecting its six outstretched legs.

Nona turned. in-the air after it, her slim body as sinuous as her waving hair.

extraordinary experiences I have undergone,
you will realize that I am the product of
some greater civilization than any you have
on this Earth. I doubt even that I was
born on any planet of the Solar System.

I must be at least eighty years of age
now—as you on Earth measure time. | am
an old man and my memory is full of
strange lapses. There are blank periods in
my life for which I cannot account. But
vou will bear with me, I am sure.

I shall tell you my history exactly as I
remember it.

THE FIRST RECOLLECTION
- I1

The first recollection that I have was
when I was a young man at the full height
of my physical strength. Let us say, I was
twenty, with dark hair and eves, a slender
body, but muscular and poweriul. The day
I have in mind is clear to my memory now
—but everything that happened to me before
it 1s a blank. I found myself lying on the
ground. It was dark and there was a sky
full of stars and strange flashing lights.
I sat up, stiff and sore, and bruised all
over. 1 was encased in some sort of a
rubber suit, with a pack on my back; my
head was enclosed in a helmet of transparent,
rigid material.

I felt as though I were smothering; and
I tore off the helmet and flung it from me.
I drank in a deep breath of the night air.
It was pure and sweet, but heady. It made
my senses reel like some potent wine.

I say that I sat up. That is not strictly
true. I pushed my elbow against the ground.
and my whole body went into the air. I
floated back to a sitting posture.. I was
light as a feather!

me there was once a famous sea captain by
that name here on Earth. I assure you that
is coincidence merely, for I have no connec-
tion with your Earth other than that I am
at this moment unfortunately imprisoned
upon it. d

This place where I found myself that
starry night showed a barren landscape with
only a few queerly-shaped, stunted trees.
The horizon 'was very close to me—almost
at band, in. fact—for the ground was curved
with an enormous convexity.

It was indeed, as though I were ‘clinging
to the top of a ball, whirling through Space.
The stars were swinging across the sky with
visible movement.

I had been conscious no more than a min-
ute when a moon swung up into view. Then
aunother. And then, withoiit warning, a mil-
lion tiny worlds flashing silver with reflected
sunlight, burst up from below the horizon
and swarmed the heavens. Behind them I
saw a tremendous, glowing .silver sphere,
with dark bands upon it—a sphere so large
that as it rose it almost filled the sky.

I want no mystery in my narrative ; I have
no desire to puzzle you. I was ou a tiny
metcor—one of .the: myriad that swarm in
circular orbits about the planet Saturn and
form its rings.

No doubt you are ignorant. Most Earth-
people are, I find. Let me enlighten you fur-
ther. .

Saturn, in position outward from: the Sun,
is the sixth major planet of the Solar Sys-
tem. Its mean  distance from the Sun is
887,098,000 miles.. It is a globe almost as
large as Jupiter—74,163 miles in diameter,
to be exact. It has, however, a triflc less
than half - Jupiter’s density and only one-
ninth the density of the Earth.

With Saturn’s rings you are perhaps fa-
miliat in a general way. They are concen-
tric, and encircle the -planet like a flat hat-
brim—a brim more than 37,000 miles broad.
These rings are composed of billions upon
billions of tiny meteors revolving about
Saturn all in almost the same plane and
each majntaining its separate orbit—each a
tiny satellite, each glowing silver from its
reflected sunlight.

And it was upon one of these tiny meteors
that I found myself. Do not imagine that
I knew all these facts at the moment. Far
from it. I had no knowledge of any kind.
My body was developed to manhood but I
was. ignorant of everything with only instinct
and a dawning reason to guide me.

I had tossed away my transparent helmet,
It left my hand and went through the air
like a stone from a catapault. The last I
saw of it it was sailing out over a line of

- trees.

My brain was still confused but I knew

! saw her eyes unon the mustles of my arms and. shoulders, and her admiration pleased me.

| stretched .my arms for her,

sitowed her the ‘muscles of my fegs: and logked amout for 'same way of displaving .my prowess. There were many boulders
around that could be loosened: One by one § flung them into the air, sent them into Space never-ta return,
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that my body was over-warm. I took off
the rubber garment and pack, finding myself
in 2 white knitted affair like a bathing suit
—sleeveless shirt and trunks.

THE FIRST GLIMPSE

1 stood up unsteadily, and found that I
had just enough weight to’ maintain my foot-
ing. My head was reeling, I suppose, largely
because of the quality of the air.

Air, you say! Air on a meteor like that!
Do you call yourself an astronomer? If so,
you -show your ignorance by such questioning.
Air, or at least something that served my
purposes of breathing, was there and that
I am here alive to tell it must be your
proof. ,

I could see perhaps a quarter of a mile.
The land curved away, dropping down in
every direction so that the sky at the horizon
showed seemingly below the level of my feet.
1 was visibly on the top of the world. .

Overhead those billions of tify worlds
were swarming. Sometimes fragments of
star-dust would enter my atmosphere—flam-
ing red shooting stars, burning themselves
out in an instant. And behind everything
hung that gigantic silver ball that was Sat-
urn.

The whole firmament was swinging. side-
wise. In a few moments half of Saturn was
below my horizon. The Sun rose behind me
—a smaller Sun than appears to you here
on Earth, but still the same yellow-red color.

It was daylight, with the Sun mounting
toward the zenith so quickly in less than an
hour it would be there, and my day would
be half over.

I saw myself now to be standing on a
slight rise of black, sandy ground. There
_were metallic rocks lying about, a low, scanty
vegetation in patches on the ground—vegeta-
tion of a bluish color; and flimsy, stunted
trees. These had broad, angular blue-white
trunks with spreading tops ten feet up, and
foliage that was bluish-white. Behind me

‘was a jagged, metallic peak perhaps a hun-
dred feet i height.

There was no water in sight, no sign of
life of any kind. Quite suddenly I discov-
ered that I was both hurigry and thirsty.

What was I to do?

This world was so

P B

small’ I could have started walking in any
direction and come back to my starting point
in a very short time. Walking! It was

impossible to walk! I weighed almost noth-
I stood teetering on tip-toe, straining

ing.

859

dred feet away and behind them, over that
dizzying curve downward of the world, was
the azure of cloudless Space..

1 was frightened, and now I know it was
with good reason. Had I leaped recklessly

The girl took flight. Her arms struck out, and like a swimmer mounting through water.she floated up to the ceiling,

landing upon a ledge of rock.

Through a tangle of her hair her face peered down at me.

And though her eyes were

frightened, there seemed an impish, mocking expression to her tremulous smile.

every muscle to maintain my balance, feel-
ing like a balloon poised ready to sail away.

I make these speculations now. At that
time I had not the reasoning ability to specu-
fate. All I knew was that I was hungry
and thirsty—with a hunger and thirst that
was maddening. But'l was young and
strong, and youth fights.

I took a step forward. Under the impulse
of my gentle leg-thrust, my body rose into
the air in a broad arc. I suppose I went up
a hundred feet, sailing forward toward the
line of trees at the horizon. I lost my
balance; my arms and legs were flying. I
floated gently down and landed on my face
near the base of a tree!

You smile! I assure you it was not hum-
orous to me. I stood up again, trembling
with surprise and alarm. A new vista of
land beyond the former horizon had opened.
1 saw other little jagged peaks a few hun-

Nona watched me with awe, gnco‘urahipq me with [little syllables of ,pleasure as I sefected larger and larger rocks. Some
I- dug up and tore loose, until at last | ripped off the top and side of a hill.. It was a mountain of rock. I staggered
like Atlas. :

AmericanRadibHistory Com

into the air I might have left my tiny ‘world
entirely—escaped from its slight gravitation
sufficiently to become its satellite, or perhaps
even completely to depart its vicinity and
become a satellite of Saturn!

AN INHOSPITABLE WORLD

This tiny world upon which I found my-
-self was inhospitable to the extreme; and
yet if I had been conscious of the choice,
I would not have -wanted to abandon it for
empty Space. Out there, worse than suf-
fering hunger and thirst, I-would not even
be able to breathe. . Thus, if you are of
philosophical mind, you may find consolation
in any unhappy plight. There is, indeed, al-
ways something worse to contemplate.

Whatever my life -before this day may
have been walking evidently was part of it.
I know that because my instinct was to walk.
I decided to weigh myself down with rocks
and thus bhe able to maintain a- footing.
Futile conception! I seized a huge rock of
black metallic quartz in each hand—only to
find that the rocks themselves were mere
feathers in my grasp! Angered I flung them
into the air. They sailed away, out over
the horizon. Undoubtedly they left my
world never to return.

The Sun was now past the zenith. It was
mid-afternoon. Shortly it would be night
again.

I was clinging to the tree-trunk for sup-
port, when quite near me T saw what seemed
to be the mouth of a cave. I was staring
at it when a figure appéared from below.
I did not move, and this thing evidently did
not see me. i

It was a girl, fashioned in human form
like myself. She stood there cloaked m the
long waving masses of her golden hair. I
must have made some slight sound for after
a moment she looked my way. I caught a
glimpse of a beautiful oval face framed in
the golden tresses, lips full and red, eyes
blue, wide now with fear.

Without warning, she' left the ground:
She went swiftly past me, lying in the air
gracefully on one side, her arms moving
rhythmically.. She was swimming in the air
with all the grace and skill of a mermaid!

I stood spellbound. In a moment she had
passed over the curve of the world and
disappeared:

11T
Can I say that the sight of this girl in-

(Continued on page 904)
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Doctor HacKkensaw’'s Secrets
By CLEMENT FEZANDIE

AN has conguered the earth and the
air. There still remains, however, the
vast unexplored regions at the bottom
of the ocean, that have so far eluded his do-
minion. Yet they must contain untold treas-
ures in mmeral wealth, coal and petroleum.
This story of a submarine. city, which seems

6 wild fantasy today will be a cold fact in’

the not distant future.

- No. 25
The Secret of the
Submarine City
this submerged land is more than I can

fathom. The only thing I see that might be
made useful are the fish.”

Five minutes later the hydroplane had alighted on the surface of the ocean. Then it came to a complete stop, and a

large yawning meta! ‘mouth came up out of the depths of the water and closed over it.
Again there was a halt, followed by a3 click.
explained Doctor Hackensaw.

into the ocean by means of a cable.
ing compartments,"”

¢« ILAS,” said Doctor Hackensaw, im-
pressively, “I'm going to initiate you
today into one of my greatest secrets
—one that I have so far revealed only
to those whose co-operation was

necessary to carry out my plans. Silas, I

am a king!"”

“What!” cried the reporter, gazing at the
doctor in amazement, and wondering if he
had suddenly gone mad. “What did you
say

“I said I was a king, and it is true. 1
am the supreme ruler of a large country—
in fact I am really monarch of a domain
larger than all the other kingdoms on earth
put together.”

“What in the name of the Seven Won-
ders do you mean?” asked Silas, perplexed.
“Have you discovered a new continent in the
Polar regions?”

“No,” replied the doctor, “but I have
found the means of conquering and bringing
under my dominion immense unexplored
regions in the ocean’s depths. For years it
has seemed to me foolish that man, over-
crowded as he is on land, should allow the
encrmous tracts under water to remain un-
used. Do you realize, Silas, that the ocean
covers far more land than all our four con-
tinents put together? It is this land that I
have sought to make use of—these submerg-
ed tracts that so far haves been allowed to
remain idle, and that are yet capable of pro-
ducing immense wealth, and of supporting-a
population grelter than that now in exist-
ence. I have no competitors. My secret has
been well kept, and I am absolute mon-
arch of my own dominions. I make my own
laws and I enforce them myself.”

Silas Rockett looked puzzled. “Please ex-
plain yourself, doctor,” said he. “I gather
vour idea in a vague way; but not very
clearly. I suppose you have explored a
portion of the ocean’s depths with submar-
ines, but how you can make any real use of

Then it was dragged down
“We are now in one of the receiv-

“The fish, of course,” returned Doctor
Hackensaw, “are of great importance—I
have my submarine fisheries and my sub-
marine flocks if I may so call the immense
schools of fish and marine amimals that
I keep penned up. The returns are highly
profitable. I learn the fishes’ habit and
their habitats. I place immense traps at the
proper places, bait them carefully and secure
thouands of tons of fish with very little
trouble. My canning factories run night
and day. The fish are cleaned, cooked and
packed by machinery, while absolutely fresh,
and so have a flavor unequalled by the or-
dinary commercial grades.”

“You have flocks of fish, too?”

TR0 0L b oy

“Here are perfect
specimens of all kinds
of marine plants and
animals, specimens such
as you will not find in
any museum on earth,
for my men go out in
diving suits and select
only the finest speci-
mens. -My workers are
free to move about as
they use my artificial
gills to furnish them
air for breathing. Then
here are relics from
sunken ships.  These
coins and Jewels came
from a Roman galley
that sank here hun-
dreds of years ago,
and was deeply imbed-
ded in the silt.: We
come across. very curi-
ous things here."”

R I TS TR

SUBMARINE FARMS

“Yes, domestic herds. I hatch fish from
the spawn and keep them penned in suitable
places. Then, too, I have my submarine
farms. You probably know that many sub-
marine animal and vegetable growths have a
real commercial value. Iodine and bromine
exist in quantities in certain sea weeds and
can be extracted with profit. Then I have
whole acres planted with sponges of the
finest quality—my oyster farms cover miles
of surface and I even raise the pearl oysters
and can produce pearls of the largest size
and most wonderful lustre. You see, I
have scoured the world to secure the hest
stock.”

“But
farms?”

“I have no lack of help. My submarine
cities have a large population—not only self-
supportmg but every member certain ‘of be-
commg wealthy in the course of a very few
years.’

“Submarine cities?'’ cried Silas, more and
more perplexed. Am I to understand that
you have found means of enabling men to
live and work in the ocean depths, and that
you have found men wrilling to so live?”

“Yes to both questions, Silas. Yes, [
have found means of enabling men to live
indefinitely under water in perfect comfort,
and I have had no trouble in finding men
and women willing to work for me. Un-
fortunately there is still a great deal of mis-
ery in the world, and men and women gladly
come to me to escape from it. Then there
are enthusiastic young people in search of
adventure, and they form the elite of my
workers. The inducements I offer are great
—for I guarantee to all my workers who
remain a few years with me, a comfortable
pension for the rest of their lives. But, if
you are to understand the matter, I would
better begin my story at the beginning—
What first gave me my idea of a submarine
city, was the study of the gasoline problem.”

HOW THE DOCTOR STARTED

“Gasoline?” echoed Silas Rockett.

“Yes. With the increasing use of gasoline
fuel—oi! for automobiles, aeroplanes and
ships the supply of petroleum is certain very
soon to become inadequate. The conse-

who attends to these submarine
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quence will be a great rise in the price of
gasoline and the need of some substitute.
During the "World War a number of substi-
tutes were tried with more or less success:
Alcohol gives good results and can be made
in large quautities. Hydrogen gas was tried,
the automobile carrying a balloon of this gas.
But the scheme was not found very prac-
tical. Liquified hydrogen in tanks might
answer® better. Electricity will some day
supersede gasoline, but not for some time
yet. I resolved to turn my attention first to
increasing the available supply of gasoline.
Gasoline, as you know, is made from petrol-
eum, and the petroleum is found deep under
ground.” In fact, petroleum is a by-product
in the natural formation of coal. The liquid
sinks from the coal-beds deep into the
ground, forming underground pools. These
are often under pressure, and when tapped
will ‘spout up above ground like: artesian
wells. '

“Such being the case, and England posses-
sing very rich coal mines, how was it that
England had no oil wells? Petroleum must
exist in Great Britain in- large quantities—
why was it not made use of ? I found the
answer in a London Museum, where I was
shown samples of petroleum obtained by
borings made in different parts of England.
‘But this petroleum, probably owing to the
chalky nature of the soil, was deep under
ground, and could not be profitably util-
ized ‘at present.

OIL BENEATH THE SEA

“I consulted several distinguished geolo-
gists, carefully studied the geological.maps,
and became convinced that there must exist
large deposits of petroleum below the bot-
tom of the North Sea. The gquestion then
arose as to how to dig an oil well under
water. The answer was obvious. We must
sink one or more caissons and work from
these. There was nothing new in the method
—it is used daily in building bridges.

“I began by sinking two .caissons and
joined these together by a tumne! which I
excavated deep under the sea bottom. This
tunnel was gradually enfarged in spots to
form large chambers. One of these served
for the drilling operations and the others
formed store-rooms and sleeping rooms.

“The great trouble was to keep matters
secret. To achieve this, I bought an Eng-

lish power plant. Conducted the electrical
power to the work by cables. The air sup-
ply is obtained from above by means of
extensible conduits. A ship of my own on

watch informs me of the approach of strange
vessels and my air-pipes are then pulled
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saw in England, about to embark in one
of the doctor's hydro-aeroplanes for a vijsit
to the secret under-water city.

The aeroplane was in good condition, .and
a thirty-minute flight brought the two men
out over the North Sea.

While Sitas and the doctor were waiting for their turn to pass through the do&r, the doctor showed the reperter an iros
grating through which the ocean water was descending into an wnused mine-shaft.

down below the surface, and compresscd air,
stored in reservoirs, is used until the stranger
has passed. I obtained my water supply, as
on shipboard, by distilling the sea-water. I
expect soon, however, to obtain an ample
supply of fresh water by means of artesian
wells. But what's the use of talking! You
have a month’s vacation. I am sailing for
England tomorrow. Come along with me
for a visit to my submarine city, and I
promise you that you will be well repaid for
your trouble.”

And that is how, some days later, Silas
Rockett found himself with Doctor Hacken-

At this moment 2 shriek from the woman with the baby called their attention to the fact that the mother burdened with

the child had deen unable to provide herself with life preservers or helmets,

It was only with the greatest dificulty that

Sitas and the doctor managed to secure helmets for the two, and get the pair safely protected.

“We are naw somewhere near Submarina,
as I call the city,” said the doctor, “so I will
wireless the radio station to notify them of
our arrival.” Sitting down to his machine,
he sent off aibrief message and received the
answer.

“All right,” said he. “They say they will
pilot us to our destination. See. The com-
pass is turning to point the way.”

Silas looked at the instrument indicated.
It was different from any compass he had
ever seen. It was a needle suspended on a
universal joint, and it was surrounded by a
number of electro-magnets, each designed to
be rendered active only by a radio-wave
of a special length. The operator in Sub-
marina could thus turn the compass needle
on the aeroplane in any direction he desired.
‘The needle had now assumed a sloping di-
rection, and the pilot of the aeroplane turned
the machine in the same direction.

“We shall soon be in port, now,” remarked
Doctor Hackensaw.

“But what's the use of this guiding instru-
ment ?” asked Silas.

TO SUBMARINA

“This arrangement is absolutely necessary
at present,” replied the doctor, “because, as I
told you, I am keeping the existence of this
submarine city a complete secret. I myself
cculd scarcely hope to find it, in this waste
of water, without some guide.”

Five minutes later the hydroplane had
alighted on the surface of the ocean. Then
it came to a complete stop, and a large yawn-
ing metal mouth came up out of the depths
of the water and closed over it. Then it was
dragged down into the ocean by means of a
cable. Again there was a halt, followed by
a click.

“We are now in one of the receiving com-
partments,” expained Doctorr Hackensaw.
“This receiving chamber has closed over us,
and we must wait until the water has been
pumped out before we can emerge.”

The pumping out did not take long. The
metal mouth that enclosed them opened, and

(Continued on page 910)
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Zev-Papyrus Race, Camera War
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“Sure Things” At the County Fair

Methpds of the “Con Men” for Parting the Yokel and His Money

&,

BY W. C. KELLY.

The little game played with the This one is on the same order dbut
arrow spinning around aver 2 list stightly more refined. The crook
of numbers is known to every one must know his business a little
who ever atfended a street fair. better to operate it.. The arrow
It fooks honest—and so do a lot sets on a spindle that can be
of hold-up men. The trick is moved about over the table top,
simple. By pressing an incon- giving the thing a quite innocent
spicuous nail head at the end of -air.  The secret is in setting the
the table the operator works a | | arrow. There are two small
brake on the whirfing arrow-stop- bumps, one on the arrow and one
ping it approximately where he on the spindle that stops the arrow
wants it.. These games are often | | at the right slace.

worked with a confederate. l

Almost identical with the first
arrow pame is this one sup-
ported on three legs and stande
ing above the table. The brake
on the wheel’s motion is sup-
f plied by a rod running up
| through one of the legs of the
"""" | support. A lever connecting
- | this rod runs through the table ¢
in the same manner as the ar-
row brake, so that the oper-
ator only presses the nail.

1

Here tim fish puts the marbie in one of the
two holes at the top of the case and it fails
fown through a set of pins fiaally falling into
one of the hales at the base of the contraption.
The operator moves the baseboard slightly,
making ‘the marble fall into one of the slots
bearina & useless orize.

Haow many dollars have gone the way of all the
earth ‘through this clever piece of palming! ft
is all very simple and now most everyome knows
it. But what a history it has had in the annals
of the *‘sure thing'’ man! The trick is simple.
The operator simply palms the pea after showing
you that it is under one of the shells. He then,
by the same method, puts it under another and
takes your money.

This gambling device is one of those in
which the arrow fips against a number of
bent wires. The wires are asout a quarter
of an inch thick and can be turned in their
sockets. The operator can turn the wires
and tell you long before the wheel spins if

it will stop on odd or even. The bottle pool game

isn't so well known,
It takes some bit of
dexterity for operation
and is very easily de-
tected. Twaowhite
balls and a black one
are placed in the bottle.
ANl are numbered. The
suckers bet an which of
the three balls will rolt
out of the hottle. The
fittle Wold-out arrange-
ment in the side of the
pottle, which is made
of leather, is very easify
operated by a sHpht
pressure or. the side of
the bottie.

This arrow game s
practizally the same
one as described above.
it ha the bent wires
against which the arrow
runs. The player s al-

“Take any Jack, King and
Queen,” the barker says—but
he doesn’t. He takes a Queen
and Jack and another card
lowed to spin the indi- # with a Jack on one end and a
cator and the indicator King on the other. He turns
will stop in the correct ¥Q 5 aig ] them face dawn, shufes them,
positien no matter and asks you to indicate the
which way the spin is King. You do. But his thumb
made. covers the King mark and the
Jack shaws.

Many cigar stores and pool rooms have a
board where dice are thrown for cigars.
Notice that beneath the glass of the show. |
case there is what appears to be an in- 8
nocent _humidor, Usually six dice are

.useds The winnings are figured on the
total ‘number of points thrown. The se-
cret is that the humidor contains a power-
ful magnet and that one side of the dice

The three colors are arranged
for betting. Then when the
bets are down five red, five
white and five blue bals are
alaced in the dealing box with
a striped ball, the ‘‘house
percéntage.” One of the col-
ored balls rolls out. The bets
are paid. A switch connected

to two electro-magnets at the are loaded. Thus if the total shows signs
@ Box outlet is closed. These of becoming too high the operator has
. attract the striped ball be- only to connect the magnet, taking the

cause it is the onfy iron one. “chance” out of the game,
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Famous Engineer Gives

Railroad Advances of Future
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Million Ton Meteorite Found

. DIAMETER ‘/5'4"_! |t
THE CRATER TO-DAY AVERAGE
DEPTH 570 FEET /
&5 Ny B A3 i

ORIGINAL BOTTOM OF A  ©
CRATER 1150 FEET DEEP 1400 FEET—

THE METEORITE —— /%)

160 FEET
ABOVE PLAIN

METEORITE THOUGHT 1O
BE 300 FEET IN DIAMETE
OR POSSIBLY 4 TIMES
THAT SIZE  WEIGHT
1,000,000 TONS

e

A mining company has just-started prospect drilling in Canyon Diabolo, Arizona, in-an with whuh it fell from the sky made the crater shown in the sketch. ‘It is four-fifths
attempt to discover the dimensions of a meteorite buried 1,800 feet underground which of a mile in diameter and onumally went to the depth of 1,150 het. The Navajo Indians
contains 90 per cent pure iron, 8 per cent nickel and guantities of platinum. The forte deify the meteorite. Ifs value is estimated at $15,000,000.

S’inall Turbine Drives Hugﬁe Gieneratar

GENERATOR

HIGH
PRESSURE
TURBINE

LOwW
PRESSURE
TURBlNE

(C)1923 8y Jelence dn_ venlion, |

At first the small engine. drivinn' the electrical generator seems ridiculously inadequate, b, per sq. in. steam pressure) turbine is coupled to the low pressure turbine, which latter
But the engine actuaily develops one thousand horse-power, The new high pressure (1,000 makes use of the exhaust steam. Both are comnected through gears.—Dr. A. Demuth.
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Chart of the Development of Man

Graphic Depiction of the Rise of Man from the Anthropoid Ape

BY DR. 0. HAUSER

Beginning with the tlose of
the Tertiary period (whick
to the present time has
contributed no fossilized re- &
mains or evidence of man)
this chart, transiated by
Dr. Alfred Gradenwitz,
shows "the various stages of
the development of the
Pithecanthropus (which was
not of the species Homo nor
. yet Anthropoid Ape) down

! through the beginnings of
‘\)h\ " the Quartenary period and &
down to the present time.

avwv

' JAAGDALENIEN
¥ SOLUTREEN
AURIGNACIEN

THIRD INTER-
GLACIAL PERIOD

MICOQUE
ENRINGSDORF

8" THIRD GLACIAL
- ~ PERIOD

1 J _ _ _ MOUSTERIEN
w1 o ACHEULEEN

INTERGLACIAL
~ PERIOD

CHELLE'EN

s . - - & s - = “+ _.___-‘-‘_--._ . ] - o
ﬁ\'fo‘v . i RS :'-:" "'_"‘—-:‘;‘."'v‘?““" ‘_:_-'a.' = o g et @
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Huge Wind Power System
Cambridge University Professor Submits Plan to Harness Wind.

BY RAYMOND FRANCIS YATES

% - = pore
| : P g 4_‘ {
e ": i } o
% 3 ? *‘ or
e . / '7" 354 ‘m ¥
= yoe FEEDERS | g gt !

" WIND DRIVEN— 4
© GENERATORS | il

W ITH the ever increasing demands made
on the natural resources that are used
to develop energy, by the constant enlarging
of the scope of industry, all technical men are
searching for new fields of energy production.
Professor J. B. S. Haldane, of Cambridge
University, England, has designed the power
system shown here. He would erect a large
number of small wind-mills which would be
coupled to small generators. To care for the
great fluctuations in the demand for power,
<1 1 the scheme includes a system using the elec-
@ tric current generated to break up water into
g g its component parts and then liquifying the
£ Ty - two gases, hydrogen and oxygen. These gases

4 ! ;
g & ‘ could be stored in huge vacuum-lined, under-
ground tanks and their stored energy used
when the current demand became too great

! ELECTRIC —

MOTO

SuPPLY
&

‘ l] : 1 v - _COM%}?RESSOR NI for the wind-mills to carry. These would also

- = n serve to furnish power during quiescence of
i : —'_—_—_'.:;:—":-'J'j-ﬂ':”' the wind. The power of these gases is used
. through the medium of interna] combustion en-
gines coupled to a generator. Oxygen and hy-
drogen mixed in certain relations form a very
explosive compound. They form one of the
most perfect fuels known. Plants would be
erected in all parts of the country and con-
nected by means of high tension transmission
lines. Great waste spaces that are now put to
mf) ?her use could be utilized for the erection
of the power stations. Even the tops of hills
WATER DRIVEN ! and cliffs could be used for this purgose.

\ — PUM’P ) |
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FEED PIPE TO l i | :
GENERATING ¥ Joc S —r
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A Million Volts Under Control!

Experiments In Home-made Lightning Flashes

- s Nagm— — ~
it ;n hard :o vizuatize the actual size of the spark shown in the above i )
picture, made in one of the experiments at the high potential laboratory Interior of the 'hi i i
& A A gh-voltage faboratory of the Westinghouse Electric and
?"b th: :Vgslmmus'; Electric and Manufacturing Co. The spark here Manufacturing Co., at Trafford City, Pa. The huge million-volt transformer
'n 'ga .Thl's m an twenty feet in length and represents 850,000 can be seen in the right of the photo. This is the only transformer of the
| uod.i . li_sna‘r:. :,gn:csrnﬂmu literally thousands of horse-pawer, was kind in the world, A good idea of the size of the apparatus used in the
| : n_testing the dielectric value of an insulator. The insulator was experiments with the so-called artificial lightming can be gaimed by compar-
:)hiud 'm the transmission line from the high potentiat transformer and - ing the size of the man standing by the huge spark gap shown in the extreme
_"t 'vz tage ?‘;adually raised until the current became more than the ! right of the picture. A traveling crane has to be used in the building for
"hs.":.:;i::;’ 'ﬁ::ﬂ. ":’lch(ns'u;dv:zted by the spark jumping across moving the various pieces of apparatus from one part of the laboratory to
b $ 1o the conductor st the other and of the insulator = another. An even larger gap can be seen just heyond the smafler one. Ome

point of the gap is supported from the ceiling by the huge stee! frame-work
of the building while the other is mounted on 2 great insulating pilar. The
noise of the sparks refeased by the high potential currents is deafeming.

e
This photograph is another flashover test made in the laboratory. It reveass
800,000 volts gone on the rampage. In taking this photograph a series of
quartz lenses were used, thus bringing into prominence the ultra-violet rays
which would not be recorded using the common method of making the photo-

A forty-two foot controlied are! It hardly seems necessary to add that this is ; g ] h
the longest controlted arc ever made. One million volts transmitted to the ends | mfh'woﬁ: 2’:?.::::“:"'}:"33?’.“' ‘#le";;a'r? h:'nm;:p;‘t::'";‘"':' “pi::uo::‘
of the conductors between which the arc occurred was necessary to produce this is breaking over the capacity ofl a8 insalator With the wse of the ulln:
arc. It was drawn In tests for “‘Wet Flashover,” which is a test apnlied to the ' high voltages used in the laboratory the engineers of the company are able
conditions under which high tension linés must operate in rainy weather, Accu- o ascertain with almost exact certainty just how any piece of high tension
rate comparison of the hugeness of this discharge may be gained by comparing apparatus Is going o work when it is put into actual operation and just- what
the thickness of the ftash as well as its length with the size of two men shown its limit of strength is Experiments are constantly being carried on
standing in the photograph. The arc was held under perfect control. " Jooking toward ultra-lons distance transmission of power service.

' S| e— » : ¢
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$1O00 Toy Contest Prize Winners

Results of Contest Announced in October Issue.

@ ~\ 2 = ) TO BODY
MERCURY < ! / @
\ Z

BODY PIVOTED
10 LEFT LEG WHICH 1S
'STATIONARY AND SECURED! 5=

CONCEALED
WIRING

POTTED LINE

j stor TO GIVE BOOY
AT FOOT TO BASE GING MOVEMENT SWOWING
S % POSITION OF
/% COIL OF WIRE
- WOUNO 3
SCREW e . ARDUND GLASS
EYE b A E p BE #24 B+S

ERED =
. . 1 -J:Ug'PBOTS Second prize, $20 to RUBBER BAO I{:&G GLASS Third prize, $15,
\I;'\;rstcprl'é@“:hilzs.fouruest;otlg NUMBERED CORK. W. S. Hendren for CONNECTING — TUBE taken tbyS IA _:jVielw:
A e PIeee o b 3 gox NS SR o eyl
disks are to_be placed on ST COTTON FOR  shift weight so doll
numbered circles with a . seAT Ek‘{[‘fgﬂ}m i L

drop of mercury. TIN_ \WHEEL pressed.

CORK PULLEY

ELECTRO MAGNETS

Fpurth prize, $10, is paid to Jerry Sehinontka, for the automatic see-saw shown at the left above. Magnet pole-pieces make contact. TURNTABLE BUCKET
Fifth prize, $S, pgobs to Walter Markowski, for the paddle wheel oil can steam engine shown center above. The oil can acts as a

boiler; spout directs steam against tin paddles. Sixth prize, $5 to Franklin Cathell for the miniature steam shovel (right, above),

constructed of scrap tin and wood. The shovel is operated by the wire windlasses seen protruding from the sides.

—

PASTE BOARD
pDOLL

it
SOLENOID |!|[l‘!};“'““‘ - , , i PIN
: i A Y , of = PASTE BOARD

i e
il i uw STRIPS

ROUND PIECE OF
PASTE BOARD
GLUED YO LID

REVERSE
LEVER

PROPELLER
RUDPER PIVING. PLANES'\/
RUBBER BANDS ROACHES

Seventh prize, $5, is awarded to Alfred Clark for the electric enpine shown at theleft. It is motivated by an jron core running in a solenoid which is magnetized
by the contact of the fiy-wheel axle against a brush wire. The eighth prize, alsa $5, goes for the submarine diver, (center,. above), which is actuated by rubber
bands. Diving planes, propeller and rudder are of tin. Ninth prize, of $2, is given to Mrs. Erwin, for the roach.operated toy shawn at the right. A small card-bbard
box, three inches in diameter, is covered with a piece of card-board on which short paper extensions have been glued as shown.. The doll is fastened with a pin ta the

top. The roaches moving in the box cause the doll to spin.

{ METAL

\ STRIPS,

) SMALL
ERECTOR

WHEELS

.
Cecnses’

7
e
%

’\

-
St wacns”

The tenth prize, $2, is awarded to Lawrence Benson for the rubber band gun. When fired the band fiies off its barrel. The eleventh prize, $2 goes to Roy Hale,
for the alarm-clock tractor. The twelfth prize, $2, is given to Casimir Mazur for the sand-operated fan mill as shown. The- thirteenth prize, $2 is awarded to Adolph
F. Lonk, for the swinging “Kiddie Horse’ (right, above). The horses’ heads are cut out and set an wire pivots. The counterweighted wires cause the horses to swing.

AmericanRadioHistonv-Com
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New Design of Reversible Turbine

Rotors Running in Opposite Directions Are Geared to Shaft.

BOVE at the left will be seen a

compieted model of the reversi-
ble steam turbine invented by Mr.
Bonom. The gentleman in the photo-
graph is hofding two of the rotors
and one of the separating rings. It
will be uoticed that the two rotors
have their hlades set at different an-
gles so that with steam passing
through them in the same direction,
the two rotors are revglving in oppo-
site directions, This is what takes
place continuously in the turhine, tite
compensating gears transmitting the
power to the shaft so that it revolves
in the same direction, even though

PINION FOR
INSIDE SHAFT

m

REVERSIN HE above photograph is a close-

PINION FOR ELEEVEEF'{ ¢ T up view of the two rotors used in
OUTSIDE SHAFT  rro— = the reversible steam turbine. Note
= 2 the angles of the blades. At the
# -CEARS FASTENED left is a simolified view of the dif-
ferent parts of this reversible tur-
bine.  Note how the two rotors re-
volve in opposite directions and how

means of heveled gears and a holiow

= | 3 they are ueared to the main shaft by

and a solid shaft. By means of one
sliding gear connected to a handle at
the extreme right, the direction of the
rotation of the pulley may be changed
at will without stopuina the turbine

PULLEY or changing the direction -of the ro-
E([J\JEG:‘;SING tation of the hlades. This is sime

the rotors are revolving in different Eg%él&lsNG { \ 3 ilar to an ordinary veversing device,
Rave DRUMS REVOLVING !N OPPOSITE DIRECTIONS the novelty lying in the rotors travel-
AND FASTENED TO INNER AND OUTER SHAFTS mg in opposite  directions.
T L T 15 = 1 Il 1 u AL 131
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new advertising device. At the extreme right is shown the method of mov- carving alfl the parts with the aid of a pocket knife and a pair of scissors.
ing the shutters. The whote thing is made of a light grade “of ‘sheet steel The shutters are fitted with a small wing on one side which is used to
and when once in place is little troyble to the advertiser. The inventor, open them. —Edwin Haynes. |
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